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Abstract- This research paper develops an Interactive Mirror Experience using Web-based technologies. Its main aim is to identify 
and list the perceptions and reactions of the users when they interact with it. Therefore, further evaluation from the User-Experience 
point of view is performed and analyzed in order to incentivize the usage of this new bright technology.   
 
Index Terms- Human-Computer Interaction, Interactive Mirror, Software, User Experience, Web Development. 
 
 

I. INTRODUCTION 
ouchable screens have emerged in the market for the last decade or so, resulting touch-screens the most-common technology used 
for portable devices at the moment. In addition, convertible laptops are growing in sales number and are becoming the alternative 

for conventional computers, mostly due to the fact that include all tablet Human-Computer Interaction advantages, such as touchable 
displays and on-screen keyboards, and all computer advantages, like powerful processors and fast graphics cards.  
 

In this particular case, a projected capacitive touchable screen has been used to perform the experiment. Capacitive screens consist 
of an insulator, normally represented as a glass coated with a transparent conductor, that becomes distorted when the human body 
touches its surface. Therefore, that alteration of the electricity in the sensor implies the detection of an input in the device. In most of 
the cases, the alteration is produced by the user’s fingerprint as a tap gesture. In addition, this particular type of screen features an 
additional characteristic that turns deep black, normally represented in Web technologies with the hexadecimal color number #000, 
into a reflective screen. In other words, deep black color turns a simple touchable screen into an interactive mirror. In order to be able 
to reproduce this characteristic, the screen must also include a reflective glass on the top of the capacitive display that transfers the 
electrical distortion to the touchable screen. 

 
As a result, this research project will be focused in the technical aspects of the Web Application, improving the User Experience of 

the testers progressively in order to transform a desktop based WebApp application into a touchable WebApp.      
 
 

II. RESEARCH ELABORATIONS 
All the research performed in this project was later applied in real-world commercial projects. Therefore, no coding examples will 

be provided or disclosed in this paper. However, the whole research and testing process will be detailed explained in order to provide 
plausible and factual findings that can be later reproduced in further projects. 
 

In order to develop an interactive mirror application several standardized Web technologies have been used. The key languages 
used were: HTML5, CSS3, JavaScript, jQuery and PHP. Each one of these technologies played an important and crucial role in a 
different way on this Software. 

 
• HTML5 new features allowed the Website to become extremely interactive with the user through the usage of the 

<canvas> element. This HTML tag element allowed the development of a real-time video streaming from a Webcam that 
was later used to take pictures from the users. In addition, the same HTML element was adopted to create a hand-drawing 
applet that allowed the end-users to use their fingerprints to add color to a plain object at their own taste.  
 

• CSS3 transitions and animations smoothed the User Interface of the application. Alongside with implementing the design 
of the WebApp through common Cascade Style Sheet rules, the animation and transform properties added visual 
feedback to the final end-user. In this particular case, all these rules were needed to be applied to WebKit engine based 
browsers. Therefore, the –webkit- prefix was used in all cases. 

T 
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• JavaScript and jQuery technologies were used to capture the events triggered by the user. At the beginning of the research 

experiment, mostly onclick, onmouseover and onmouseout were used. However, due to the fact that an interactive mirror 
is mostly controlled with touch events rather than mouse events, these events were later replaced with HTML5 touch 
listeners. These events were: touchstart, touchend, touchleave and touchmove. 

 
• PHP scripting language was used to perform server side requests needed to generate emails with the captured Webcam 

photos attached on it. Furthermore, <canvas> hand-drawings were saved into the database using JSON file format and 
managed with PHP and SQL queries.     

 

 
 

Figure 1. User Interface structure of the WebApp. 

In addition, User Experience design has been taken into consideration in order to develop an easy and friendly interface to the user. 
The testing process has been done using a focus group with 10 testers on it. Research findings have stated that the menu should be 
placed on the right-hand side of the display in other to leave the main window on the left-hand side if the written language is from left-
to-right. Otherwise, mostly for Arabian languages proposes, the structure of the WebApp should be mirrored from right-to-left. As it 
can be concluded and is broadly known, the User Interface design is dependent to the written language of each culture. 

 

III. RESULTS AND FINDINGS 
In order to test the application with final-end users, 10 people ranging from 20 to 60 years old interacted with the application. The 

testing process took about two weeks’ time and the application was improved alongside with the testing findings from the users. 

First reports from testing users stated that the triggering area of the buttons were far too small. The Human-Computer Interaction 
was working perfectly when a mouse was used. However, when the fingerprints were adopted as an interaction tool, the triggering 
area was too small for a correct usage. It was mainly caused by the fact that the size of the finger is considerably bigger than the 
dimension of the pointer of the mouse. Therefore, the size of all buttons were increased approximately four times its size. No further 
reports stated problems with the triggering area of the buttons. 

 
Figure 2. Comparison between the triggering area of a button. 
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Following the testing process, the users reported an increased satisfaction with the performance of the WebApp once the triggering 
areas of the buttons were fixed. However, the users faced new problems when they were pressing and releasing them. It was caused by 
the fact that the event listeners attached to them were referencing mouse events rather than touch events. Therefore, a conversion table 
was applied to the code in order to adapt event listeners to tap gestures. 

   
Mouse Events Touch Events 

onclick 
onmousedown 
onmouseover 

touchstart 

onmouseout touchleave 
onmouseup touchend 

onmousemove touchmove 
Figure 3. Conversion table between mouse and touch events. 

Once Human-Computer Interaction issues were solved, the users stated that the engagement level they perceived with the 
interactive mirror was higher than first evaluation. They spent about 5 minutes on average interacting with it, whereas on first 
attempts, they only reported an average time of interaction of approximately 30 seconds.  

In addition, on the last stages of the inspection process, users stated that pop-up menus were displayed if a bad usage of the screen 
was performed (i.e. pressing for 5 seconds the screen or randomly pressing it). As a result, making usage of JavaScript and CSS rules, 
the cursor was hidden and the pop-up menus blocked. No further problems related to User-Experience or Human-Computer 
Interaction were reported. 

This experiment reported high levels of engagement and positive feedback from all testing users and final-end customers. Reports 
stated that users were extremely engaged with the interactive mirror due to the fact that it was an innovative technology and they were 
feeling interested about testing it. Moreover, the fact that the interaction was taken place with the fingerprints and not with a mouse or 
a keyboard acted as an incentive for the users, no Human-Computer Interaction barrier was present. 

 

IV. CONCLUSION 
Taking the results and findings into consideration it becomes clear that Web Technologies are completely eligible to work 

perfectly outside of a typical browser scenario. New hardware devices allow Web Development scripting languages to be reused in 
different scenarios that can work on either a local or global network. However, as it has been seen in this experiment, a testing process 
alongside with testing users is crucial to achieve a good working result, as they interact in a mostly identical way as real-world users 
would do. 

 
In addition, the fact that is considerably a bright new technology produced a good reception from the public. Most of them were 

willing to try the interactive mirror, mostly because they felt captivated from such a cutting-edge technology. Therefore, its usage is 
completely encouraged.  
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Abstract- Solutions of Dirac equation are well known in terms of bi-spinors, but the complete determination of these spinors is always 
derived using the assumption that the wave function is a plane wave. We investigate in this paper the search of general solutions under 
the form of standing wave modes, using methods issued from electromagnetism. It is shown that such solutions exist as solutions of a 
system of 64 equations and 64 unknowns, and that they must be associated with a relativistic relation of energy conservation. 
Complete exact solutions are presented. It is shown that these solutions highlight in a new manner the duality wave-particle, and the 
uncertainty principle. 
 
    Index Terms- Dirac equation – spinors – standing wave modes – quantum mechanics. 
 
 

I. INTRODUCTION 
irac equation is the equation which describes in the most accurate manner the behavior of particles in the infinite small world. In 
particular, it is able to take into account the spin phenomena, and to predict the existence of antimatter. These two properties are 

deduced from general solutions of the free Dirac equation, without any supplementary assumption. It’s not possible to progress 
towards more explicit solutions without adding some hypothesis, and the main one which is proposed is the assumption that the matter 
wave behaves like a plane wave. Free solutions of the Dirac equation are always presented under this condition as it can be seen in 
books at the state of art of the knowledge in this domain [1][2][3][4][5][6]. Papers linked to this subject [7][8][9] don’t explore the 
way of standing wave modes, no more than publications looking for exact solutions in electromagnetic or gravitational potentials 
[10][11][12][13]. 
Let us consider a particle at rest: it’s difficult to imagine how the matter wave works if it behaves like a plane wave inside the matter. 
A more pertinent description should be made using a wave working on standing wave modes. In such a description, the energy matter 
is supposed to be captive in a certain volume, in the same way as electromagnetic energy may be captive in a cavity. We know that in 
such a situation, the energy is exchanged inside the cavity between to kind of energy: electric energy and magnetic energy. Later in 
this paper, we will not wonder on the way in which the matter energy is confined in a region of space: the answer to this question is 
not known to us. But we will show that if we make the assumption that the internal energy is exchanged in stationary modes, this led 
to a quantum physics determinist and consistent with the actual probabilistic theory. 
The following of this paper is composed with two sections. The first one explain how we can find exact solutions of Dirac equation in 
terms of standing wave modes and give explicit formulations of these exact solutions. The second one proposes energy interpretations 
of these new solutions and shows how they agree with the classical theory. 
 

II. THE DIRAC SYSTEM FOR STANDING WAVES 
We have to solve the Dirac system (1). No solutions of this system exists in terms of standing waves. We have then to formalize a 
method to found such a kind of solutions. 
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=η          (1) 

We assume in a first time, that any solution of the Dirac system in Cartesian coordinates may be developed on a whole base of 
standing wave modes. This base is built with sixteen terms which represent all combinations of a product of four sine and cosine 
functions. 

D 
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We adopt for each wave function ψi, for i = 0, 1, 2, 3 the following development: 
 

{ }
{ } tzyxizyxizyxizyxizyxizyxizyxizyxi

tzyxizyxizyxizyxizyxizyxizyxizyxii

SCCCpCSCoCCSnCSSmSCClSSCkSCSjSSSi

CCCChCSCgCCSfCSSeSCCdSSCcSCSbSSSa

++++++++

+++++++=ψ

     (2) 
 
In this expression, the following abbreviated notation has been used: 
 
Sx = sin (kx x)   Sy = sin (ky y)   Sz = sin (kz z)   St = sin (kt xt)        
 (3) 
 
Cx = cos (kx x)   Cy = cos (ky y)   Cz = cos (kz z)   Ct = cos (kt xt)        (4) 
 
The wave vector is represented by its kx, ky, kz components, while for a homogeneous notation and consistent with relativity, the 
product ωt has been replaced with the expression kt.xt, which allows to highlight in (3) and (4) the product of two four-vectors: 
 

4-vector position: 
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Coefficients ai, bi, ci, di, ei, fi, gi, hi, ii, ji, ki, li, mi, ni, oi pi , for i = 0, 1, 2, 3, are real constants that weigh each of the modes and 
will serve as unknowns in the search for the wave functions ψ0 , ψ1 , ψ2 , ψ3 solutions of the DIRAC system. 
 
This leads, for each equation of the DIRAC system, to express the partial derivatives of the wave functions ψ0 , ψ1 , ψ2 , ψ3 and to 
formulate a homogeneous system of 16 equations for the coefficients ai, bi, ci, di, ei, fi, gi, hi, ii, ji, ki, li, mi, ni, oi pi. Calculations 
are a bit laborious but without difficulties. They are presented in their entirety in [15] 
The obtained global system is therefore a homogeneous system of 64 equations with 64 unknowns. It is presented in (6). 
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It is a homogeneous system that allows non-zero solution only if its determinant is zero. But the condition to cancel a determinant of a 
system of 64 equations with 64 unknowns is difficult to obtain. 
This condition of cancellation may be reached in another way by searching the condition imposed by all standing wave modes to be 
solution of Klein-Gordon equation (7). 
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By substituting any function ψi from (2) in (7), we get: 
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This condition express that the pseudo norm of the four vector wave (5) is constant and ensure the nullity of the determinant of the 
Dirac system for standing wave modes (6). 
 
Under condition (8), the Dirac system for standing wave modes has a great number of solutions whose presentation should need 
several pages and which may be consulted in [15]. One can exhibit a particular one (9), which is representative and which will serve 
for discussion in the next section. 
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The verification that (9) is solution of the Dirac system (1) under condition (8) is straightforward and needs only elementary calculus. 
To help the reader in this verification, the main needed expressions are reported in appendix. 
 

III. AN ENERGY INTERPRETATION 
From a mathematical point of view, we have any freedom to multiply all of the wave functions present in (9) by a constant, and one 

that seems indicated in this case is equal to c . By replacing


cm0=η , we obtain: 
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Each wave function has now an energy dimension, and one make the observation that in this solution, each term contains an energy of 
different kind, considering that two pulse energies in orthogonal directions are differentiated. 

- ( )ω  will be called wave energy 
- ( )2

0cm  will be called mass energy 
- ( ) ( ) ( )zyx ck,ck,ck   will be called impulse energy along direction x, y, z 

These energies exchange in the same way as electromagnetic energy in a cavity [14], but with some specificities. The first spinor 
(ψ0,ψ1) carries exchanges between wave energy and mass energy, and the second spinor (ψ2,ψ3) carries exchanges between impulse 
energies. We propose to analyze in more details these energy exchanges in the next paragraphs. 
 

A. The wave-particle duality 
If we look at a point where the mass energy is extremum, we have to put in (10) |sin(kx.x)| = |cos(ky.y)| = |cos(kz.z)| = 1. The 

solution (10) then takes the form: 
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where it is recognized the wave energy ( ω ) and the mass energy (m0c²). The result that teaches us the relationship (11) is that these 
energies are evolving in time quadrature, and that when one is extremum, the other is null. In other words, when the particle is in its 
total mass form, it has no wave energy, and when it occurs in its total wave form, it presents no mass energy. Energy present in the 
particle so alternates between mass and wave forms to the pulse ω defined by the equation of conservation of quantum energy (8) that 
for impulse energy equal to zero is simply written: 
 

( )22
0

22 cm=ω               (12) 
 
It may be assumed that it is in this ongoing exchange of energy that lies the mystery of the wave-particle duality which appears, in the 
light of the relationship (11), sometimes in the form of mass, sometimes in the form of wave. 
 

B. The uncertainty principle 
This principle, enunciated by HEISENBERG, during the early days of quantum mechanics, was popularized in the expression: "it is 
impossible to know both the position and momentum of a particle”. From a physical point of view, it is whole contained in a 
relationship that connects the uncertainty on position Δx and the uncertainty on momentum Δpx of a particle in the quantum world: 
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In view of the exact solution (10), there is a question that naturally comes to mind. This solution is perfectly deterministic: each type 
of energy is known, in theory, with infinite precision for a position (x, y, z) and an instant (t) given. This state indeed seems in 
contradiction with the HEISENBERG uncertainty principle. 
To remove this contradiction, we must first admit in the form of postulate the following conclusion: an observer can obtain 
information from a physical system only if it exchanges energy with this system. 
Let us place on a point in space (x, y, z) where mass energy of the particle is extremum. The position of this mass energy can then be 
determined with any precision desired, according to the rules of classical mechanics. To ensure that this condition is achieved, the 
coordinates x, y, z must check as previously: 
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0)zksin()yksin()xkcos( zyx ===             (15) 

 
It appears the following remarkable result: all impulse energy present in the particle are equal to zero at this location. 
In other words, if we move to a point where we can, through an exchange of energy with the energy of mass, know with precision the 
position of the particle, we cannot get any information on its momentum at this point because its impulse energy is zero at this place. 
 
The reciprocal is expressed in the following way: if one moves to a place where the impulse energy following x is maximum, then 
mass energy and impulse energy along y and z are zero. A similar property is checked by permutation on the variables x, y, z. 
These observations allow to understand how a completely deterministic theory built on exact stationary solutions to the DIRAC 
equation remains compatible with the HEISENBERG uncertainty principle. 
 

IV. CONCLUSION 
This paper shows how it is possible to find exact solutions of Dirac equation in terms of standing wave modes, upon a relativistic 
condition of energy conservation. These new solutions can be interpreted as internal energy exchanges within the particle, and it is 
shown how this determinist interpretation is fully compatible with the vision of Copenhagen school. It justifies the wave particle 
duality in indicating in what manner the internal energy to the particle alternately goes in the form of mass energy and wave energy 
and it shows how the HEISENBERG uncertainty principle is interpreted by indicating how the mass energy and impulse energy are 
not simultaneously present in the same place. 
 

APPENDIX 
We give in appendix elements which allow a straightforward verification of the proposed solution (9). Verification of the sums is 

left to the reader care. 
 
First equation of the Dirac system (1): 
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Second equation of the Dirac system (1): 
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The sum leads to the relation of energy conservation (8): 
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Abstract- ITP is a common acquired autoimmune disorder 
defined by a low platelet count secondary to accelerated platelet 
destruction or impaired thrombopoiesis by antiplatelet 
antibodies. Aim: we aimed to assess the possible role of 
vincristine as second line drug in chronic steroid refractory ITP. 
Methods: The study was conducted in a tertiary care hospital and 
included all adult patients (n=50) diagnosed as ITP who were 
previously treated unsuccessfully with steroids. All patients 
received four doses of vcr 1.5 mg/m2/wk for four consecutive 
weeks. This was followed by observing plt count on day 1, 3 & 7 
for four consecutive weeks. Results: This study showed that out 
of all patients enrolled for this study 80% were females (n=40) 
and 20% were males (n=10). Among all female patients (n=40) 
4%(n=2) showed no response, 58% (n=29) were partial 
responders and 18% (n=9) showed complete response. We had 
10 male patients out of which 18% (n=9) showed partial response 
and 2%(n=1) showed complete response. Overall 4%(n=2) 
patients showed no response, 76%(n=38)  showed partial 
response and 20%(n=10) showed complete response. Total 
number of patients which showed some response to VCR 
including both partial and complete response was seen in 96% 
(48) which is significantly high and statistically significant 
(pvalue≤0.0001).The average plt count before VCR was 4 and 
peak plt count achieved on an average was 79.2.Conclusion; vcr 
has a double advantage (cytostatic and thrombopoetic) that 
would be an advantage in ITP patients. Duration of response and 
relapse rate needs further studies. 
 
Index Terms- Idiopathic thrombocytopenic purpura (ITP), 
vincristine (VCR), platelet (PLT), Steroids. 
 

I. INTRODUCTION 
mmune (autoimmune, idiopathic) thrombocytopenic purpura 
(ITP) is a common acquired autoimmune disorder defined by a 

low platelet count secondary to accelerated platelet destruction or 
impaired thrombopoiesis by antiplatelet antibodies. The 
diagnosis of ITP requires decreased platelets on the blood film 
and the exclusion of other causes of thrombocytopenia. Normal 
or increased numbers of marrow megakaryocytes are found in 
the majority of patients. [1]ITP is usually  classified based on the 
absence or presence of underlying diseases (primary or 
secondary), age (adult or childhood ITP), and duration of the 
disease (acute, persistent or chronic)[2]. 
        Incidence: The reported annual incidence of ITP is 5.5 per 
100,000 persons when defined by a platelet count of less than 

100 x 109/L and 3.2 per 100,000 using a cutoff platelet count less 
than 50 x 109/l 3. The estimated female-to-male ratio was 1.7..[3-4] 

 
        Clinical features: ITP usually is a chronic disease in adults. 
Chronic ITP is traditionally defined as ITP with a platelet count 
less than 150 x 109/L for more than 6 months without other 
cause. [5]A large number of patients are diagnosed incidentally in 
routine complete blood counts. Symptoms and signs of ITP 
depend on the platelet count. Approximately one-third of patients 
have platelet counts greater than 30 x 109/L at diagnosis and no 
significant bleeding. [5] In majority of patients symptoms of 
bleeding are generally seen in patients with counts below this 
level. Ecchymoses ,petechiae, epistaxis, menorrhagia, and 
gingival bleeding are common. Hematuria, hemoptysis, and 
gastrointestinal bleeding are less common. Intracerebral bleeding 
is rare and usually occurs in patients with platelet counts less 
than 10 x 109/L . The incidence of life-threatening complications 
is highest in patients older than 60 years, but,mortality rates are 
low in patients with ITP, even in presence of severe 
thrombocytopenia. [5-8] 

 
Laboratory features:  
        Platelet Counts and Size: Thrombocytopenia is defined as 
a blood platelet count less than 150 x 109/L. The blood film 
usually demonstrates isolated thrombocytopenia without 
erythrocyte or leukocyte abnormalities. Platelet anisocytosis is a 
common finding in ITP. Mean platelet volume and platelet 
distribution width are increased. Platelets may be abnormally 
large or abnormally small. The former reflect accelerated platelet 
production, [9] and the latter platelet microparticles reflect platelet 
destruction.[10] The observation of giant platelets should trigger 
consideration of inherited platelet disorders, which often are 
misdiagnosed as ITP.[11] Bleeding time correlates inversely with 
platelet count if the count is less than 100 x 109/L, but may be 
normal in patients with mild or moderate thrombocytopenia. 
[12]The ultrastructure of ITP platelets viewed by electron 
microscopy is similar to that of normal platelets.[13] 
        Autoimmune hemolytic anemia with a positive direct 
antiglobulin (Coombs) test and reticulocytosis may accompany 
ITP; this association is termed Evans syndrome.[14] The latter 
syndrome can include immune neutropenia15.Neithererythrocyte 
poikilocytosis nor schistocytes should be present.[15] 

        Marrow examination: It is not always required to make a 
diagnosis of ITP in adults, generally reveals normal or increased 
numbers of megakaryocytes of normal morphology, although a 
decreased number of megakaryocytes does not rule out ITP.[16] 
        Therapy, Course, and Prognosis: Whatever little is known 
of the natural course of moderate or severe ITP derives from 

I 
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before the glucocorticoid era, and suggests that left untreated, 
ITP in adults typically is a chronic disease, with infrequent 
spontaneous remissions, in contrast to ITP in children. Even with 
glucocorticoid therapy, complete remission usually is not seen.[6] 
The risk of hemorrhagic complications is greater in patients older 
than age 60 years. [3]ITP may respond to various agents or 
manipulations, including glucocorticoids, splenectomy, IVIg, 
anti-(Rh)D, danazol, and antineoplastic drugs such as vincristine 
and azathioprine. Thus, the patient's symptoms and initial 
response to therapy should dictate ongoing therapy.[17] 

        Initial Management: Because most ITP patients are 
diagnosed incidentally in routine evaluation, signs and symptoms 
of bleeding are important in determining whether any treatment 
is required. Patients with no bleeding and consistent platelet 
counts in excess of 50 x 109/L do not require treatment and can 
be observed periodically. These patients are at low risk for 
clinically important bleeding and may safely undergo invasive 
procedures.[6,7,17] Patients with platelet counts between 30 and 50 
x 109/L generally do not experience clinically important bleeding 
but may manifest easy bruising. They usually do not require 
treatment. Careful followup is necessary for these patients 
because the clinical course is difficult to predict. Simple 
observation is not recommended for patients with platelet counts 
less than 10 x 109/L, in those with platelet counts between 10 and 
50 x 109/L and significant mucosal bleeding, or in those with risk 
factors for bleeding, such as uncontrolled hypertension, peptic 
ulcer, or a vigorous lifestyle.[16] Emergent treatment should be 
instituted in patients with intracranial or gastrointestinal 
bleeding, massive hematuria, internal hematoma, or in need of 
emergent surgical intervention. The presence of extensive 
purpura or hemorrhagic bullae in mucosal tissues is a harbinger 
of life-threatening bleeding and warrants therapy. Patients with 
any of these findings should be hospitalized and monitored 
closely. High-dose parenteral glucocorticoid therapy 
(methylprednisolone 1 g/day in divided doses for 1–3 days), IVIg 
(1 g/kg per day for 2 days), or IVIg and parenteral 
glucocorticoids in combination are generally recommended for 
those patients.[1] In most patients, IVIg increases the platelet 
count within 2 to 3 days.[1,17,6} 

 

II. AIMS AND OBJECTIVES 
        To evaluate the practical role of vinca alkaloids as second 
line drug in idiopathic thrombocytopenic purpura in our 
population. 
 

III. MATERIAL AND METHODS 
        This study was conducted in Department of Medicine and 
Clinical Hematology in Sheri Kashmir Institute of Medical 
Sciences, Jammu and Kashmir. Our study was a prospective 
study. 
        Inclusion criteria: 1. Subjects with relapsed or refractory 
ITP. (Refractory = no response after six weeks of oral 
prednisolone and /or three doses of pulse therapy with 
methylprednisolone1gram, relapse = completed 6 weeks course 
of steroids with loss of response). 2. Written informed consent. 

Exclusion criteria: 1. Persons who have  under gone 
spleenectomy for idiopathic thrombocytopenic Purpura. 2. 
Uncontrolled co-morbidities such as malignancy or other 
confounding diseases. 3. Use of anticoagulants or chemotherapy 
or known other disorders and/or    treatments influencing the 
platelet number within 3 months of randomization date 
(tranexaminic acid  treatment is allowed). 4. Pregnant or lactating 
females. 5. Systemic infections: active viral infections, including 
HIV,HCV infections. 6. Systemic autoimmune disorders e.g. 
Systemic lupus erythematosus (SLE). 
        Statistical methods: Statistical package for social sciences 
(SPSS) version 20 was used for statistical analysis. Standard 
statistical methods were used and tests like T test for normally 
distributed continuous variables and the Pearson chi square test. 
Anova was used for comparison of more than two variables. A p 
value< 0.05 was considered statistically significant. 
        Criteria of response: Criteria for response are defined as 
follows: 1. Complete response; (normal platelet count ≥100×109/l 
measured on two occasions>7days apart  and disappearance of 
signs of bleeding). 2. Partial Response; A platelet count of 
30×109/l to 100×109/l on two occasions >7days apart and absence 
of signs of bleeding. 3. No response; A platelet count <30×109/l  
or presence of bleeding [24] 
 

IV. RESULTS 
        This study was conducted from august 2012 to November 
2014 in our tertiary care hospital. The total number of patients 
enrolled in this study was 50 which included diagnosed cases of 
ITP both males and females above ten years of age. Among this 
40 were females and 10 were males. The age and sex distribution 
is shown in table 1 figure 1, 2.                             
 

Figure 1: Age distribution 
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Table 1: Age distribution. 
 

AGE MALE FEMALE TOTAL 

11 to 20 1 6 7 
21 to 30 1 14 15 

31 to 40 0 11 11 

41 to 50 5 5 10 

51 to 60 0 3 3 

61 to 70 3 1 4 

Total 10 40 50 
 
Platelet response: The results are shown in figure 2, 3.               

Figure 2: Platelet response 
 

 
 
        Majority our patients achieved peak platelet levels after 
third week of treatment. The average plt count before VCR was 4 
and peak plt count achieved on an average was 79.2.  No 
response= PLT count ≤30 thousand at day 31 of VCR. Partial 
response= PLT count 30- 100 thousand at day 31 of VCR. 
Complete response=PLT count ≥100 thousand at day 31 of VCR. 
 

Figure 3: Platelet response. 
 

 
 

        Our study did not show any relation between sex and 
platelet response to  VCR at day 31. Out of all female patients 
(40), 2(4%) showed no response, 29(58%) were partial 
responders and 9(18%) showed complete response. In this study 
we had 10 males out of which 9(18%) showed partial response 
and 1(2%) showed complete response. This is shown in figure 4 
 

Figure4: Sex and platelet response at day 31 
 

 
 
        In this study there was no significant relationship between 
duration of illness and platelet response at day 31.This is showed 
in   figure 5. 
 
Figure 5: Duration of illness and platelet response at day 31. 

 

 
 
        Our study showed that there was no significant relationship 
between duration of steroid use and platelet response to VCR at 
day 31. Among these patients76% (n=38) who were treated with 
steroids for 12 to 24  weeks , 2% (n=1) had no response, 56% 
(n=28)were partial responders and 18% (n=9) had complete 
response at day 31. Out of 24% (n=12) patients who were treated 
with steroids for more than 24 weeks, 2% (n=1) was non 
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responder, 20% (n=10) were partial responders and 2% (n=1) 
showed complete response. This is showed in figure 6. 
 
Figure 6: Duration of steroids and platelet response at day 31 

 

 
 
In this study there was no significant relation between presence 
of signs of bleeding and platelet response to VCR at day 31. The 
only significant relation was that all patients who received VCR 
had disappearance of signs of bleeding at day 31.This is shown in 
figure 8. 
 

Figure7: Signs of bleeding and platelet response at day 31. 
 

 
 
        In our study 20% (n=10) patients developed various side 
effects, 80% (n=40) had no side effects at all. Overall12% (n=6) 
developed neuropathy, 2% (n=1) had constipation, 4% (n=2) 
developed pain abdomen and 2% (n=1) developed loss of hair. 
This is shown in figure 8. 
 
 
 
 
 
 
 
 

Figure 8: Side effects: 
 

 
 

V. DISCUSSION 
ITP is an autoimmune disorder, as indicated by the presence of 
IgG-type antiplatelet  antibodies in the serum of patients with 
ITP,which render the platelets susceptible to destruction by the 
macrophages. Although this is the main mechanism, a possible 
role of cell-mediated immunity has not been excluded. The 
benefit of splenectomy would therefore result not only from an 
increase of the platelet life span by removal of the major mass of 
macrophages, but from the removal of the main source of  
antibodies. Corticosteroids act by reducing antibody production, 
and therefore may be useful in such patients. Corticosteroids 
and/or splenectomy result in acceptable clinical control in 70 to 
90% of all patients. Based on the fact that ITP is generally 
caused by antibodies, Immunosuppresive agents may be useful in 
refractory ITP with serious disease, as well as in patients 
unsuitable for surgery and for corticosteroids because of the fact 
that ITP is caused by antibodies.Vinca alkaloids have been 
increasingly used in refractory ITP in the past. These drugs are 
cytostatic for the macrophages. The Vinca alkaloids bind to 
tubulin, a structural protein of microtubules. As platelets are very 
rich in microtubules, they are avid in uptake of Vinca alkaloids. 
These agents, carried by the platelets go into the macrophages, 
leading to their dysfunction or death, as a consequence of which 
medical splenectomy would be produced, which would result in 
decreasing the platelet clearance as well as the  antibody 
production. Moreover, thrombocytosisis is frequently observed in 
patients who are treated with Vinca alkaloids for oncological 
disorders. All these observations suggest that, besides the 
cytostatic effect, the alkaloids have a second thrombocytopoietic 
effect. Previous experimental studies in laboratory animals, in 
which thrombocytosis followed the administration of the Vinca 
alkaloids, may give support for the latter hypothesis.Thus, 2 
independent effects of the drug  would act in ITP. This double 
action of VCR  (cytostatic and thrombocytopoietic) therefore  
would be an advantage as compared to other immunosuppressive 
agents. [18] In the past several studies have been carried out on the 
role of vinca alkaloids as second line drug in ITP. In a study 
carried out by CervantesF et al Eight patients who were 
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diagnosed as corticosteroid refractory  (ITP) were treated with 
low-dose vincristine (1 mg/week up to a total dose of 4 
mg).Complete remission was achieved in 2 cases and partial 
remission in 3. [18]  In a study carried out by Nenci GG  et al, 
Three infusions of VCR-loaded platelets were carried out in a 
young man with acute ITP refractory to steroids. This procedure 
insured a remission without side effects. [19] Kueh YK et 
al,studied 12 patients of chronic steroid refractory ITP who 
received weekly (1 mg) vincristine injections to a cumulative 
dose not greater than 3 mg. No complications were encountered. 
8 patients (67%) showed a rise in the platelet count following the 
first injection. 5 out of the 8 patients achieved a normal platelet 
count (greater than 150 X 10(9)/1) after the second dose of 
vincristine, while 3 obtained variable platelet rises of 20 to 110 X 
10(9)/1 above the pre-treatment levels. [20] Z Gross et al, reported 
first case of successful vincristine treatment for autoimmune 
thrombocytopenic purpura in pregnancy.[21] Khalifa AS et al, 
studied Twenty-four steroid refractory ITP patients with 
persistent  PC < or = 20 x 10(9)/l who received vincristine 1.5 
mg/m2/week i.v. 4 doses (n = 4) with no clinical or 
hematological improvement. [22]I Williams JA et al, studied Ten 
adolescent patients with ITP refractory to medical 
management,which included gluco-corticosteroid, intravenous 
immunoglobulin or anti-Rh (D) IgG, or splenectomy, who were 
given weekly doses of vincristine 1.5 mg/m intravenous push 
(IVP) (maximum dose 2 mg), weekly methylprednisolone 100 
mg/m IVP, and cyclosporine (CSA) 5 mg/kg orally twice daily. 
Seven patients acheived continuous complete responses (platelet 
count normal after cessation of CSA), a median of 13 months (9-
37 months) after completion of therapy. One patient had a partial 
response. Two patients were nonresponders[23] . In our study a 
total of 50 patients who were diagnosed as ITP and were 
unsuccessfully treated with steroids   were   enrolled for this 
study. All patients received four doses of VCR 1.5mg/ m2/wk 
I/V push for four consecutive weeks. This was followed by 
observing platelet response at day 1, day 3 and day 7 each week 
for four consecutive weeks. This study showed that Out of all 
female patients (n=40), 4%(n=2) showed no response, 
58%(n=29) were partial responders and 18%(n=9) showed 
complete response.  In this study we had 10 males out of which 
18%(n=9) showed partial response and 2%(n=1) showed 
complete response. Overall 4%(n=2) of patients showed no 
response, 76% (n=38)  of patients showed partial response and 
20%(n=10) showed complete response. Total number of patients 
which showed response to VCR including both partial responders 
and complete responders is 96% which is significantly high and 
statistically significant (p value≤0.0001). In this study average 
platelet count before VCR injection was 4 thousand and peak 
platelet count achieved on an average was79.72. Majority of our 
patients achieved peak platelet count after third week of 
treatment that is around day 25.  In this study 80% (n= 40) of 
patients did not have any adverse effects, but 20% (n=10) 
developed adverse effects. Out of this 12%(n=6) developed 
neuropathic symptoms, 2%(n=1) developed 
constipation,4%(n=2) developed pain abdomen and 2%(n=1) 
developed loss of hair. Our study did not show any relation 
between age, sex and platelet response to VCR at day 31. In this 
study there was no significant relationship between duration of 
illness and platelet response at day 31. Our study showed that 

there was no significant relationship between duration of steroid 
use and platelet response to VCR at day 31. In this study there 
was no significant relation between presence of signs of bleeding 
and platelet response to VCR at day 31. The only significant 
relation was that all patients who received VCR had 
disappearance of signs of bleeding at day 31. Our study 
highlights the effective role of VCR as second line drug in 
steroid refractory ITP in our population who do not always afford 
the very costly alternative regimens.                                            
 

VI. CONCLUSION 
ITP is an acquired autoimmune disorder defined by a low platelet 
count secondary to accelerated platelet destruction or impaired 
thrombopoiesis by antiplatelet antibodies. VCR has a double 
action (cytostatic and thrombocytopoietic) that would be an 
advantage as compared to other immunosuppressive agents. 
Therefore, we suggest an effective, economical and second line 
role of VCR in steroid refractory ITP. 
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Abstract- In this paper, our objective was to apply the response 
test to a population already known to have long-term 
hypothalamo–pituitary–adrenocortical (HPA) axis dysregulation. 
We hypothesized that the free cortisol response to waking, 
believed to be genetically influenced, would be elevated in a 
significant percent age of cases, regard less of the afternoon 
Dexamethasone Suppression Test (DST) value based on fuzzy 
time series and genetic algorithms. The modified computational 
method adjusts the length of each interval in the universe of 
discourse for forecasting the Longitudinal Dexamethasone 
Suppression Test (DST) data on a fully remitted lithium 
responder for past 5 years who was asymptomatic and treated 
with lithium throughout the experimental results show that the 
modified computational method gets good forecasting results. 
 
Index Terms- Fuzzy Time Series, Fuzzy Logical Relationship, 
Mean Square Error, glucocorticoids, salivary cortisol, bipolar 
disorder, lithium, Dexamethasone Suppression Test, DST. 
 

I. INTRODUCTION 
orecasting has always been a crucial challenge for managers 
and scientists to arrive accurate decisions. Time-series 

analysis is an important tool for forecasting the future in terms of 
past history. Time-series methods are generally used when there 
is not much information about the generation process of the 
underlying variable and when other variables provide no clear 
explanation of the studied variable. A recent review of the 
literature on time series forecasting is considered by Gooijer and 
Hyndman[1]. Many techniques for time-series analysis have been 
developed assuming linear relationships among the series 
variables[2]. On the other hand, in many manufacturing and 
services industries, because of lacking sufficient historical data, 
traditional time series forecasting methods do not usually make 
reasonable judgments, so that there are large margins of errors 
between the predictive and actual values [3]. To solve this 
problem, Song and Chissom[4] first proposed the concept of 
fuzzy time series. The main property of the fuzzy time series is 
that the values of the demand variables are linguistic values. 
        The free cortisol response to waking is a promising series of 
salivary tests that may provide a useful and non-invasive 
measure of HPA functioning in high-risk studies. The small 
sample size limits generalizability of our findings. Because 
interrupted sleep may interfere with the waking cortisol rise, we 

may have underestimated the proportion of our population with 
enhanced cortisol secretion. Highly cooperative participants are 
required [5]. 
 

II. FUZZY TIME SERIES 
        In this session, we brief review the concept of fuzzy time 
series from [6], [7], [8]. The main difference of fuzzy time series 
and traditional time series is that the values of fuzzy time series 
are represented by fuzzy sets [9] rather than real values.  
 

        Let D  be the universe of discourse, where { }n
iidD 1== . A 

fuzzy set iA  in the universe of discourse D  is defined as 
follows: 

∑
=

=
n

i i

iA
i d

df
A i

1

)(

 , Where iAf
 is the membership function of 

the fuzzy set iA , iAf
: D ][ 1,0→  , 

)( jA df
i  is the degree  of 

membership of jd
 in the fuzzy set iA ,  

][ 1,0)( ∈jA df
i   and 

nj ≤≤1 . 
 
        Recently, interest has turned to more refined testing and the 
probability that HPA dysregulation may even predate the onset 
of clinical illness [10]. Preliminary data suggest that this 
dysregulation may be concentrated within the families of 
individuals with mood disorders [11], suggesting the hypothesis 
that early abnormalities in cortisol regulation may confer a risk 
for the future development of mood disorders. To understand the 
temporal relation between HPA dysregulation and the onset of 
bipolar disorder (BD), it is essential to have a reliable and non-
invasive test that can be repeatedly administered prospectively 
and is acceptable to high-risk populations. Promising candidates 
for such a test include the salivary free cortisol response to 
waking and the short day time profile, a test that adds afternoon 
and evening measurements to the waking values[10]. 
 

        Let .....)2,1,0....,()( =ttY  be the universe of discourse in 

which fuzzy sets ......)2,1()( =itf i  are defined in the universe 

F 
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of discourse )(tY .  Assume that )(tF  is a collection of  
......)2,1()( =itfi ,  then )(tF  is called a fuzzy time series of 

.....)2,1,0....,()( =ttY .   
 

        Assume that there is a fuzzy relationship ),1( ttR − , such 

that ),1()1()( ttRotFtF −−= , where the symbol “ o ”  

represents the max-min composition operator, then )(tF  is 

called caused by )1( −tF . The relation R is called first order 
model of F(t). 
Further, if fuzzy relation R(t, t – 1) of F(t) is independent of time 
t, that is to say for different times t1 and t2, R(t1, t1 – 1) = R(t2, t2 
– 1), then F(t) is called a time invariant fuzzy time series. 

Let iAtF =− )1(  and  let jAtF =)(
,  where iA  and jA

 
are fuzzy sets, then the fuzzy logical relationship (FLR) between 

)1( −tF   and )(tF  can be denoted by ji AA →
 , where iA  

and jA
 are called the left-hand side(LHS) and the right hand 

side (RHS) of the fuzzy logical relationship, respectively.  
 
        Fuzzy logical relationships having the same left-hand side 
can be grouped into a fuzzy logical relationship group(FLRG).  
For example, assume that the following fuzzy logical 
relationships exist: 

,
.
.
.

,

,

,

jmi

jci

jbi

jai

AA

AA
AA
AA

→

→

→

→

 
 
        Suppose F(t) is caused by an F(t-1), F(t-2), ..... and F(t-m) 
(m>0) simultaneously and the relations are time invariant. The 
F(t) is said to be time variant fuzzy time series and the relation 
can be expressed as the fuzzy relational equation: 

),1()1()( ttRotFtF −−= ω
 

 
        Here ɷ > 1 is a time parameter by which the forecast F(t) is 
being affected.  
 

III. A MODOFIED COMPUTATIONAL METHOD FOR 
FUZZY TIME SERIES FORECASTING 

        In this session, we present a new method to forecast the 
Longitudinal Dexamethasone Suppression Test (DST) [11] data 
on a fully remitted lithium responder for past 5 years who was 
asymptomatic and treated with lithium throughout, based on 
fuzzy time series and genetic algorithms.  

        Step 1: In many of the exiting algorithms, the universe of 

discourse is considered as [ ]2max1min , BBBBD +−=  into 

intervals of equal length, where minB  and maxB  are the 
minimum  value and the maximum value of the historical data, 

respectively, and 1B  and 2B   are two proper positive real values 
to divide the universe of discourse D  into n intervals 

nddd ,.....,, 21   of equal length. Here we considered the 
universe of discourse using normal distribution range based 
definition, i.e., D = [𝜇 - 3σ, 𝜇 + 3σ] where 𝜇 and σ are mean and 
standard deviation values of the data, respectively. Also, in the 
exiting method[12], the forecasted variable is calculated by 
taking into account all the values including the repeated values 
are considered as single value. We call the forecasted value is 
modified forecasted variable, because of these modifications, the 
root mean square error of the modified method is minimum 
composed to the existing method [13],[14]. 
 
        Step 2: Here 𝜇 = 216.61, σ = 89.03, 𝜇 - 3σ = -50.48 and 𝜇 + 
3σ = 483.7 
        the universe of discourse D  = [-50.48, 483.7] ≃ [-50, 480]. 

But 821 ,....., andAAA  are linguistic terms represented by fuzzy 
sets. Therefore, the universe of the discourse D = [50, 450]. 
Firstly, divide the universe of discourse D into Eight intervals d1, 
d2, d3, d4, d5, d6, d7 and d8, where d1 = [50, x1], d2 = [x1, x2], 
d3 = [x2, x3], d4 = [x3, x4], d5 = [x4, x5], d6 = [x5, x6], d7 = [x6, 
x7] and d8 = [x7; 450]; x1, x2, x3, x4, x5, x6 and x7 are integer 
variables and x1 < x2 < x3 < x4 < x5 < x6 < x7. We can see that 
the universe discourse D = [50, 450] into Eight intervals d1, d2, 
d3, d4, d5, d6, d7 and u8, where d1 = [50, 100], d2 = [100, 150], 
d3 = [150, 200], d4 = [200, 250], d5 = [250, 300], d6 = [300, 
350], d7 = [350, 400] and d8 = [400; 450]; 

        Step 3: Define the linguistic terms iA  represented by 
fuzzy sets, shown as follows: 
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        Where nandAAA ,....., 21  are linguistic terms represented 
by fuzzy sets. Then, we can fuzzify the  Longitudinal 
Dexamethasone Suppression Test (DST) data on a fully remitted 
lithium responder for past 5 years who was asymptomatic and 
treated with lithium throughout, shown in Table 1, as shown in 
Table 3. Furthermore, we can get the fuzzy logical relationship 
groups as shown in Table 4, where the ith fuzzy logical 
relationship group contains fuzzy logical relationships whose 
current state is Ai, where 1 ≤ i ≤8. Then, apply the following 
forecasting method to forecast the data [15], [16]: 
 
        Step 4: Assume that the fuzzified data of the ith year is Aj 
and assume that there is only one fuzzy logical relationship in the 
fuzzy logical relationship groups in which the current state of the 
fuzzy logical relationship is Aj , shown as follows: 
“Aj → Ak” 
 
        where Aj and Ak are fuzzy sets and the maximum 
membership value of Ak occurs at interval dk, then the forecasted 
data of the i + 1th year is the midpoint mk of the interval dk. 
 
        Step 5: Rules for forecasting 
LVj – lower value of the interval dj 
UVj – upper value of the interval dj 
Lj – length of the interval dj 
The midpoint mk of the interval dk 
 
        The fuzzified data of the jth year is Aj in which the current 
state of the fuzzy logical relationship is Ak , shown as follows: 
“Aj → Ak” 
Gn – Given value of state ‘n’ 
Gn-1 – Given value of state ‘n-1’ 
Gn-2 – Given value of state ‘n-2’ 
Fj – forecasted value of the current state ‘j’ 
Computational Algorithms  
For i = 3, 4, 5, ......(end of time series data) 
Obtained fuzzy logical relation for “Aj → Ak” 
V = 0 and x =0  
1.Dn = |( Gn - 2Gn-1 + Gn-2)| 

2. a) if mj + Dn/6 ≥ LVk  & mj + Dn/6 ≤ UVk then V = V + mj + 
Dn/6, x = x + 1 
b) if mj - Dn/6 ≥ LVk  & mj - Dn/6 ≤ UVk then V = V + mj - 
Dn/6, x = x + 1 
c) if mj + Dn/4 ≥ LVk  & mj + Dn/4 ≤ UVk then V = V + mj + 
Dn/4, x = x + 1 
d) if mj - Dn/4 ≥ LVk  & mj - Dn/4 ≤ UVk then V = V + mj - 
Dn/4, x = x + 1 
e) if mj + Dn/2 ≥ LVk  & mj + Dn/2 ≤ UVk then V = V + mj + 
Dn/2, x = x + 1 
f) if mj - Dn/2 ≥ LVk  & mj - Dn/2 ≤ UVk then V = V + mj - 
Dn/2, x = x + 1 
g) if mj + Dn≥ LVk  & mj + Dn≤ UVk then V = V + mj + Dn, x = 
x + 1 
h) if mj - Dn≥ LVk  & mj - Dn≤ UVk then V = V + mj - Dn, x = 
x + 1 
i) if mj - 2Dn ≥ LVk  & mj - 2Dn ≤ UVk then V = V + mj - 2Dn, 
x = x + 1 
j) if mj + 2Dn ≥ LVk  & mj + 2Dn ≤ UVk then V = V + mj + 
2Dn, x = x + 1 
k) if mj - 3Dn ≥ LVk  & mj - 3Dn ≤ UVk then V = V + mj - 3Dn, 
x = x + 1 
l) if mj + 3Dn ≥ LVk  & mj + 3Dn ≤ UVk then V = V + mj + 
3Dn, x = x + 1 
3. Fk = (V + mk) / (x + 1) 
Next i 
 

IV. EXAMPLE 

 
 
        Figure 1: The Longitudinal Dexamethasone Suppression 
Test (DST) data on a fully remitted lithium responder for past 5 
years who was asymptomatic and treated with lithium 
throughout. 
 

TABLE 1: FUZZIFIED VALUE AND FUZZY LOGICAL 
RELATIONSHIPS FOR MEDICAL DATA 

 
S.  
No 

Actual  
Value 

Fuzzy 
 set 

Fuzzy  
logical  
relationships  

1 225 A4  
2 190 A3 A4→A3 
3 395 A7 A3→A7 
4 140 A2 A7→A2 
5 90 A1 A2→A1 
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6 120 A2 A1→A2 
7 180 A3 A2→A3 
8 110 A2 A3→A2 
9 210 A4 A2→A4 
10 145 A2 A4→A2 
11 190 A3 A2→A3 
12 185 A3 A3→A3 
13 260 A5 A3→A5 
14 210 A4 A5→A4 
15 430 A8 A4→A8 
16 430 A8 A8→A8 
17 420 A8 A8→A8 
18 190 A3 A8→A3 
19 260 A5 A3→A5 
20 190 A3 A5→A3 
21 295 A5 A3→A5 
22 270 A5 A5→A5 
23 230 A4 A5→A4 
24 140 A2 A4→A2 
25 199 A2 A2→A2 
26 120 A2 A2→A2 
27 315 A6 A2→A6 
28 390 A7 A6→A7 
29 145 A2 A7→A2 
30 210 A4 A2→A4 
31 135 A2 A4→A2 
32 140 A2 A2→A2 
33 140 A2 A2→A2 
34 310 A6 A2→A6 
35 210 A4 A6→A4 
36 180 A3 A4→A3 
37 195 A3 A3→A3 
38 175 A3 A3→A3 
39 190 A3 A3→A3 
40 210 A4 A3→A4 
41 135 A2 A4→A2 
42 175 A3 A2→A3 
43 195 A3 A3→A3 
44 210 A4 A3→A4 
45 120 A2 A4→A2 
46 385 A7 A2→A7 
47 290 A5 A7→A5 
48 195 A3 A5→A3 
49 140 A2 A3→A2 

 
 
Mean square error = 

n

valueacutual
n

i
i∑

=

−
= 1

2
i | valueforecasted|

MSE
 

 
        Forecasted Error = |Forecasted value – Actual value|/Actual 
value 
        Average Forecasting Error = sum of forecasting error / 
number of errors 
 

 
Table 2: Forecasted Value and MSE 

 
S.  
No 

Actual  
Value 

Forecasted 
 Value 

Forecasted 
Error 

1 225 - - 
2 190 - - 
3 395 - - 
4 140 135 0.035714 
5 90 74.38 0.173556 
6 120 120 0 
7 180 375 1.083333 
8 110 120 0.090909 
9 210 217.5 0.035714 
10 145 133.75 0.077586 
11 190 169.17 0.109632 
12 185 175 0.054054 
13 260 265 0.019231 
14 210 227.08 0.081333 
15 430 425 0.011628 
16 430 425 0.011628 
17 420 425 0.011905 
18 190 175 0.078947 
19 260 262.5 0.009615 
20 190 175 0.078947 
21 295 268.75 0.088983 
22 270 275 0.018519 
23 230 235 0.021739 
24 140 125 0.107143 
25 199 125 0.371859 
26 120 125 0.041667 
27 315 325 0.031746 
28 390 371.67 0.047 
29 145 163.75 0.12931 
30 210 225 0.071429 
31 135 125 0.074074 
32 140 125 0.107143 
33 140 125 0.107143 
34 310 325 0.048387 
35 210 225 0.071429 
36 180 173.33 0.037056 
37 195 175 0.102564 
38 175 175 0 
39 190 175 0.078947 
40 210 225 0.071429 
41 135 127.5 0.055556 
42 175 170.42 0.026171 
43 195 175 0.102564 
44 210 225 0.071429 
45 120 122.5 0.020833 
46 385 375 0.025974 
47 290 280 0.034483 
48 195 175 0.102564 
49 140 130 0.071429 

 
Mean square error = 1103.02 
Average forecasted error = 8.9% 
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        Figure 2: Comparison of actual and forecasted values of 
given data, The Longitudinal Dexamethasone Suppression Test 
(DST) data on a fully remitted lithium responder for past 5 years 
who was asymptomatic and treated with lithium throughout 
 

V. EXPERIMENTAL RESULTS 
        It means that the modified computational method gets a 
higher average forecasting accuracy rate than other existing 
methods to forecast the maximum percentage rise of salivary 
cortisol response to awakening. We can see that the modified 
computational method get the smallest Mean square error.  
 

VI. CONCLUSION 
        In this paper, the test is easy to administer, the free cortisol 
response to waking may hold promise as a marker in studies of 
high-risk families predisposed to, or at risk for, mood disorders, 
we have presented a new method for forecasting the Longitudinal 
Dexamethasone Suppression Test (DST) data on a fully remitted 
lithium responder for past 5 years who was asymptomatic and 
treated with lithium throughout based on fuzzy time series. We 
also make a comparison of the MSE of the forecasted medical 
data for different methods. In this paper, we use the MSE to 
compare the performance of prediction of medical data. 
Therefore, in the future, we will develop a new method to deal 
with a more accurate prediction by narrowing the maximum 
deviation of predicted value from the actual one. 
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Abstract- Objective: to assess thalassemic adolescents for their 
adherence to therapeutic recommendations. To find out whether 
the patients centered factors, disease  and therapy related social 
and economic factors affective the adolescent's adherence to 
therapeutic recommendations. 
       Methodology: The study covered a sample of 399 patient's 
thalassemia. From January  5th 2014 to December  29th each 
individual in the sample was interviewed using a specific 
questionnaire form.  
       Conclusion: the majority of the study sample are living in 
rural residential area (60.9%) of the completely sample which are 
the live resident be far in the thalassemia center ( researcher  
opinion ) .the dominant age group of the study sample is within 
the (12-13) years (36.6%) because of the adolescent stage is a 
gene disorder . the relationship between the studied factors and 
the patients adherence to medication and follow up is high 
significant.                                                 
       Recommendation: Improvement patient care, reinforcement 
of medical education and enhanced efforts by clinical staff to 
provide practical knowledge to adolescent with thalassemia 
major and their parents is binding to significantly improve 
patient compliance to treatment. Additional researches are 
needed to investigate factors affecting compliance with treatment 
regimen. Healthiness oriented mass media in providing 
information to people about thalassemia and other genetic 
diseases. 
 
Index Terms- Factors, affecting, Adolescent's, Adherence, 
Therapeutic recommendations, Thalassemia . 
 

I. INTRODUCTION 
halassemia is a group of genetic disorders in which the body 
has reduced or absent synthesis of the normal globin chains 

of hemoglobin resulting in excessive destruction of red blood 
cells and severe anemia.(1)  
     There are many repercussions of low adherence in teens, with 
obvious consequences for themselves, their families and the 
health care system. For chronic conditions, low adherence 
increases morbidity and medical complications (hospitalization), 
contributes to poorer quality of life (fatigue and school 
absenteeism) and an overuse of the health care system 
(unnecessary medical consults and investigations) .(2)  
     Low adherence increases health care costs and may lead a 
health care team to withhold treatment. In the case of organ 
transplantation, low adherence is a leading cause of graft 
rejection and may cause death. (3)   

     Several psychosocial factors have been linked to poor 
compliance; these include elevated reports of psychological 
distress and / or symptoms consistent with elevated negative 
affect (e.g., depression, anxiety), the unpleasant demands of 
subcutaneous methods of , as well as, age (increasing age is 
associated with lower adherence) and gender ( typically females 
are more adherent).(4)    
     Nursing role of secondary illnesses or comorbidities in the 
survival rate of adult patients with transfusion-dependent forms 
of thalassemia, understanding broader aspects of adherence is an 
important step in research on patients with this disorder. Like 
many other diseases previously associated with a very shortened 
life span, thalassemia may now be considered a disease that 
poses chronic lifelong challenges that become increasingly 
complex as patients age. (5)     
 

II. STATEMENT OF PROBLEM 
       Factors affecting Adolescents' Adherence to Therapeutic 
Recommendations after Thalassemia in Al-Zahra teaching 
Hospital   
 
The study aims :  
       1- To assess thalassemic adolescents for their adherence to 
therapeutic recommendations. 
       2- To find out whether the patients centered factors, disease  
and therapy related social and economic factors affective the 
adolescent's adherence to therapeutic recommendations.  
 
       Methodology: The setting of the study, the sample of the 
study, the study instrument, data collection, statistical data 
analysis and validity of the questionnaire. (6) 
 
       Design of the study: A cross sectional study Descriptive 
design was conducted .The study covered a sample of 399 
patient's thalassemia. From January  5th 2014 to December  29th 
each individual in the sample was interviewed using a specific 
questionnaire form. 
 
       Setting of the study: The study was carried out in in Al-
Zahra teaching Hospital in Al-Najaf al-Ashraf Governorate. 
 
       The sample of the study: Sample of  study (399), 
adolescent patient's thalassemia were taken in Al-Zahra teaching 
Hospital male and female adolescent thalassemic.  
 
 
 

T  
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III. RESULTS 
Table (1):Distribution of the Study Sample by their Demographic Data 

 

Demographic data Group Rating Frequency Percent Cumulative 
Percent 

residency Rural 1 243 60.9 60.9 
Urban 2 156 39.1 100 

gender Male 1 270 67.7 67.7 
Female 2 129 32.3 100 

age (Binned) 

<= 11 1 106 26.6 26.6 
12- 13 2 146 36.6 63.2 
14- 15 3 68 17.0 80.2 
16- 17 4 50 12.5 92.7 
18+ 5 29 7.3 100 

Level of education 

Illiterate 1 25 6.3 6.3 
Able to Read and Write 2 33 8.3 14.5 
Primary school Graduated 3 80 20.1 34.6 
Intermediate school Graduated 4 143 35.8 70.4 
Secondary school Graduated 5 118 29.6 100 

 Total 399 100  
       
This table shows that the majority of the study sample are living in rural residential area (60.9%) of the completely sample. The above 
table also shows the more of the study subjects (67.7%) are males. In addition, the dominant age group of the study sample is within 
the (12-13) years (36.6%). Also in regarding to the subjects levels of education, the results show that most of the study sample are 
intermediate school graduated (35.8 %). The above table moreover of the study sample are secondary school graduated (29.6).   
                

Table 2: Overall Assessment for the patients adherence to Medications and follow up 

 
       This table shows that the follow up domain study subject's responses are bad. In addition, at the medications domain study 
subject's responses are fair. Furthermore, the overall assessment for the patients' adherence to therapeutic recommendations is fair. 
 

 
 
 
 
 
 
 

Patients' Adherence 
Main domains 

levels Frequency Percent Valid Percent Assessment  

Medications 
Good 87 21.8 21.8 

Fair Fair 266 66.7 66.7 
Bad 46 11.5 11.5 

Follow up 
Good 2 0.5 0.5 

Bad Fair 153 38.3 38.3 
Bad 244 61.2 61.2 

Overall patients 
adherence 

Good 2 0.5 0.5 
Fair 
 

Fair 325 81.5 81.5 
Bad 72 18.0 18.0 
Total 399 100 100 
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Table 3: Overall Assessment for the Factors Affecting on Patients' Adherence 
 

      
This table shows relationship between studied factors (patients centered factors, disease and therapy related factors, and socio-
economic factors) and the patients adherence. 
 

Table ( 4 ) Relationship Between Factors Affecting Patients' Adherence and the Patients' Adherence to Therapeutic 
Recommendations. 

   
    This table shows that there is a high significant relationship between the studied factors and the patients adherence at p-value less 
than 0.01. 
 

IV. DISCUSSION 
Discussion of the Socio-Demographic Characteristics  for the 
Adolescents' Adherence to Therapeutic Recommendations 
after Thalassemia: 
     Table (1)  The  findings  indicated  that (60.9%) of the subject 
sample were living at rural  residential area. Also (7) they studied 
the factors affecting compliance plan of thalassemic children and 
their mothers in outpatient clinic participated urban 40.0% and 
rural 60.0%.  
     Regarding to the gender, the study results indicate that the 
majority of the study subjects (76.7%) are male. This result 
comes along with (8)the results show that the majority of the 
study subjects are males. Also Psychological problems associated 
with thalassemia in diyala province, Iraq, participated 40 
males(58%), and 28(41%) female. 
     This result agrees with (9) who showed that the mean age was  
mean age of 19.5 ± 4.3 years (range 12–38), in the study Quality 
of life among Iranian patients with beta-thalassemia major using 
the SF-36 questionnaire. 

Discussion of the Overall Assessment for the patients 
adherence to Medications and follow up                                                                                                                                                    
     The same table(2) also reveals that the overall assessment for 
follow up was bad, this may be attributed to the low level of 
education especially in rural areas, which my reflect in decreased 
knowledge about the disease and my lead to weaken the internes 
in adherence with medical instruction on accepting obliging 
procedures in relation to taking medication or in the stage of 
disease follow up by the health care providers, (10)Some studies 
observed that young patient may be more interesting in treatment 
adherence than older patient.                                                                                                                   
  
Discussion of the Overall Assessment for the Factors 
Affecting on Patients' Adherence       Table (3) show, that 
there's a relationship between different factors affecting patients' 
adherence , patient's factors, disease and therapy factor, and 
social economic factors, this result may come in agreement with 
(11), and relationship between social support and patient's 
adherence.                                                                                                  
 
 

Factors affecting patients 
adherence 

levels Frequency Percent Valid Percent Assessment 

Patients centered Good 3 0.8 0.8 
Fair Fair 346 86.7 86.7 

Bad 50 12.5 12.5 
Disease and therapy 
related factors 

Good 61 15.3 15.3 
Fair Fair 308 77.2 77.2 

Bad 30 7.5 7.5 
Social and economic 
factors 

Good 12 3.0 3.0  
Fair Fair 284 71.2 71.2 

Bad 103 25.8 25.8  Total 399 100 100 
Overall assessment for 
the factors affecting 
patients' adherence 

Good 2 0.5 0.5 

Fair Fair 387 97.0 97.0 
Bad 10 2.5 2.5 
Total 399 100 100 

Main domain Patients adherence Sig. value 
(chi-square) 

Degree of 
freedom p-value 

Good Fair Poor 

34.420 4 0.001 
HS Factors affecting 

patients adherence  

Good 0 1 0 
Fair 2 318 59 
Poor 0 6 13 
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V.  CONCLUSIONS 
        According to the present study findings, the researcher can 
make the following conclusions: 
        1. the majority of the study sample are living in rural 
residential area (60.9%) of the completely sample which are the 
live resident be far in the thalassemia center ( researcher  opinion 
) . 
        2. the dominant age group of the study sample is within the 
(12-13) years (36.6%) because of the adolescent stage is a gene 
disorder .  
        3. the relationship between the studied factors and the 
patients adherence to medication and follow up is high 
significant. 
 

VI. RECOMMENDATIONS 
1- Improvement patient care, reinforcement of medical 

education and enhanced efforts by clinical staff to provide 
practical knowledge to adolescent with thalassemia major 
and their parents is binding to significantly improve patient 
compliance to treatment.  

2- Additional researches are needed to investigate factors 
affecting compliance with treatment regimen. 

3- Healthiness oriented mass media in providing 
information to people about thalassemia and other 
genetic diseases 
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Abstract- The need for building decent and affordable housing for the middle to lower is increasing. Housing design done by the 
developers often have a uniform design of the design especially interms of building shape, building area and site area. Due to land 
limitation, it now appears that residential buildings are built with series model, so that they only have one facade. This is due to the 
neighborhood buildings are attached to the wall of our building either right, left or rear side.The use of roof ventilation in buildings is 
one way to improve the natural ventilation in addition to cross ventilation. One of the factors considered in the context of energy 
efficient is the use of climate such as solar and wind. This study emphasizes in the utilization of wind for natural ventilation, and the 
aim is to reveal the qualities of simple natural ventilation in high density environments. Building density is one of the factors that 
affect the principle of micro-climatic conditions in the room. With the density and shape of residential buildings that have only one 
facade, it needs tactics to be able to take advantage of climatic conditions and shape of the roof in residential buildings. This research 
is also addressed to identify and analyze the performance of natural ventilation with simple roofs ventilation in a neighborhood with 
high density. This study was conducted by comparing several roof models with ventilation that found in the study area by applying a 
ventilation stack. This comparison is to know how effective the roof ventilation design that can increase the effectiveness of roof 
ventilation design that can improve the air movement inside residential buildings in high density environments. 
 
    Index Terms- Roof ventilation, air movement, high density building, tropical architecture 
 

I. INTRODUCTION 
Tropical climate conditions in the research area have some characteristics such as: high air temperatures, high relative humidity 

and low wind speeds that make the environment uncomfortable. The tendency of the problems encountered in the humid tropics is the 
sign that the magnitude of the heat load in the building influence the formation of the air temperature in the room. The existancy of 
building roof is also useful to serve the health into the building. Diversity of roof forms ranging from the traditional and modern that 
able to influence the heat conditions in the building. The roof forms of Java housing has a great influence in creating the conditioning 
room. Space under the roof can be a cushion of hot air to be discharged out of the building. (Samodra 2005 & Purwanto, 2006) 

Roof  ventilation design planning to support the concept of upward air flow will be managed to create a good thermal comfort 
inside the building if all planning aspects have been considered and taken into account. It is important to do because of the failure of 
the roof ventilation design will likely have the opposite effect, which adds to the discomfort of the room due to heat. According to 
Egan (1999) and Aynsley (1977), natural ventilation system of the building can be divided into two kinds, those are: ventilation with 
style thermal / chimney (stack effect); and ventilation with wind force / pressure wind / cross (cross ventilation). Style thermal vents 
can occur when there is a temperature difference between the  outside air (exterior) and  inside air (interior), then the pressure 
difference caused by differences of air distribution  can be used to get ventilation andall depending on the temperature difference 
inside and outside building, as well as the difference height of ventilation holes (inlet and outlet). 

Szokolay (2004) and Santamouris (1997), describes a method for optimal passive cooling humid tropical climate is the effect 
of wind movement, namely physiological cooling not only depend on the wind speed but also the activity and clothing used by 
humans. In the passive cooling method can expand the comfort zone that is felt by humans. One type of natural ventilation is the stack 
effect. Based on Santoso H (2007), he explained that the air movement created by the stack effect is usually not sufficient to achieve a 
physiological cooling, because it is less than the recommended airspeed to cool down the air from 0.15 to 1.5 m / s especially during 
tropical climates. 

One way passive cooling method for the tropical climate is a ventilation stack strategy. Stack ventilation caused by stack 
pressure or buoyancy in an opening related to the variation of water density as a result of the temperature difference between the 
opposite openings. The same principle can be used openings at different heights, in which the pressure difference between the two 
openings are related to the vertical gradient (Awbi, 2004). Stack effect is a result of the reduced air density when there is an increase 
in temperature. The greater the temperature difference between the two air-related, the greater the buoyancy temperature, buoyancy 
difference is the driving force behind the circulation of the stack effect, depending on the temperature difference and the difference in 
height. Comparatively hot air inside the building rose to escape through the openings at the top, is replaced by cooler outside air 
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coming in through the openings on the bottom around the circumference of the building. (Croome, 2003; Roulet,2008 and Allard 
F,2005). 

According Santosa (2000), the shape of the building roof  must have good air circulation. Roofs that do not have air 
circulation will deliver heat in air trapped inside the roof  and further influence the heat conditions in the space below. The use of 
modern roof materials in a very tight potition will have no space for air to flow so that the roof can not "breathe" and theheat that 
occurs on top surface of the roof will affect the thermal conditions in the space under the roof. For the design of the roof is good to 
have  good circulation system so that hot air will not be trapped in the roof cavity. Research done by Febrita (2011) and Pranoto 
(2007) explain that natural ventilation system in the humid tropics has the goal of removing a number of heat inside the buildings 
produced by solar radiation and heat recovery from the inside users  (such as human and equipment). Wind speed that can provide 
thermal comfort at a temperature of around 32oC, amounting to 0.6 m / sec. One of the requirement to achieve thermal comfort, the 
square meter of opening preferably  40% of the total wall. More than that will not optimal (Sukawi,2010;2013). 
 

II. RESEARCH METHODOLOGY 
    Research methods used in this study is observation method with a descriptive survey. The object of research is residential 

buildings that have high density and is arranged in a simple developement. Descriptive survey is aimed to explore the phenomenon / 
symptom by observation. Observation method is a method done by direct observation, measurement and recording of symptoms or a 
phenomenon. (Arikunto, 1998). 

The method in this research is observation, recording of measurement within and outside the home with tools such as a 
thermometer (for measuring the temperature of outdoor and indoor), hygrometer (to measure humidity), hot wire anemometer (to 
measure air movement both within indoor and outdoor). The determination of measurement points that located in the house is carried 
out on the living room or family room or kitchen and dining room located at the back of the layout of the house. While the outdoor 
measurements carried out on the patio and the street in front of the residence. The collection of primary data obtained in the field, will 
be cross check with secondary data such as temperature, humidity and wind movement from BMKG to look at macro climatic 
conditions and the urban environment. This research was carried out during the dry season in August 2015. 

This study takes an example in housing units built by the government, namely Bukit Sendang Mulyo Housing. The 
residential complex is located in the southern city of Semarang, designed by the developers around 1995 within Tembalang district. 
Originally, Tembalabg ditrisct is a hilly area transformed into housing for lower middle income people with affordable prices. Along 
with population growth, the demand for housing has increased. The hills in the area was gradually taken over by developer to be used 
as residential land. 
 

III. RESULT AND DISCUSSION 
     

The development of Perum Bukit Sendang Mulyo planned for a small family who recently married and needed somewhere to 
stay close to Semarang city and at affordable prices for families whose income is mediocre and work within the scope of Semarang as 
a small city (hinterland). Types of houses offered in Bukit Sendang Mulyo is quite varied. Generally the type of row houses are small 
type: type 36/84. In the development of row housing, because of the space requirements, many of them are utilized the backyard to 
became a space. Several housing units developed room at the back side of housing which is equipped by roof openings to get the 
lighting and ventilation. 

 
 
 
 
 
 
 
 
 
 

 
Figure 1. Front Fasade House 
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Figure 2. Plan early and plan the development of House RS type 36/84 
 

In the development of  residential development, most of them are on the back of the house so the site leaving only the front section. As 
a result, by simply openings on one side of the house (on the front façade), this study tries to explore the potential roof openings at the 
back side of the house. To determine the influence of roof ventilation, by comparing the shelter that has a wide roof openings with a 
size of 2x2 m with a shelter that does not have a roof opening only exploit loopholes in precarious and asbestos in flowing the air out 
of the building.  

 
 

Model of House The Opening roof shape 

 
Budiono House 

 
 
 
 
 
 

 
Ana House 
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Siswanto House 

 

 
Figure 3. The research house has a roof openings with different roof models 

 
This research was conducted by observing and analyzing multiple occupancy have roof openings. 3 samples of housing 

units both have roof vents with models of different roof shapes, turns out to have a response to environments with different 
temperatures. 
A. Temperature 

Boediono House has the highest temperature conditions among the two homes, while Ana house and Siswanto house have 
lower temperatures. Meanwhile, the Siswanto house having the lowest temperature conditions compared to 3 houses studied. The 
temperature in the space below the roof openings have the highest temperature of 35.8o C, while at  Siswanto house occurred during 
the day 13.00. While at Ana house and Siswanto house, the highest temperature in the space under the roof opening is 34.5o C. So 
there is a difference in temperature which shown 1.3o C. The difference of this magnitude can be influenced by the shape of the 
roof and roof height. From the survey it is known that the Boediono house high roof openings have a height of 2.5 meter from the 
floor. Meanwhile, Ana house has a roof openings as high as 3.45 meter on the floor and the house has openings Siswanto house 
high roof 5.5 meter from the floor. 

 

 
Figure 4. The comparison of air temperature at the rear of the house (kitchen) 

 
The temperature difference in the back room (kitchen) is also influenced by the roofing material. Home Mr. Boediono has 

the highest temperature during the day 13.00 at 35.8o C because the material used is asbestos roof and the height of the roof which 
has openings sufficiently low at 2.5 m. While the material Ana House roof made of tiles and have a height of 3.45 meter on the roof 
openings so as to reduce the environmental temperature, which reached 36.1o C. For Siswanto House, although roofing materials 
made of asbestos, but have a roof aperture height 5.5 meter from the floor, so that able to lower the temperature becomes 34.5o C. 
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B. Air Movement 
The house has 3 models of roof ventilation with different roof shapes as shown in the following figure: 
 

House Section Simulation 
 

 
Budiono House 

 

 
Ana House 

 

 
Siswanto House 

 

 
Figure 5. The pattern of air movement at home and the results of simulation at a wind speed of 1 m / s 

 
From  the movement patterns of 3 houses units above, it can be seen that the height of the roof give effect toward the density 

of the air flow movement. Home that has the highest roof is Siswanto House, on the back side of the house , it can get the most 
optimal air movement compared to the other house. Based on the results of measurements in the field, if air movement outside the 
range 1.0 - 1.3 m / s, the air movement in the back room (kitchen) ranging from 0.11 - 0.12  m / sec. This can happen with a note, the 
door remains open. So that the optimum air movement will happen if during the day with the door left open. If the door is closed at 
night, the air movement is in the back room (kitchen) ranging from 0.02 - 0.05 m / sec. 

CFD simulation results with fluent software, the results obtained are consistent with the results of field measurements from 
the 3 houses, most major air movement in the back room (kitchen) is the Siswanto house. Higher air movement is caused by a roof 
ventilation openings which can drain the hot air out of the building. The higher the position of the roof ventilation, the greater the air 
movement occurs. 
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Figure 6. The comparison of air movement at the rear of the house (kitchen) 
 

This study proves that a hole in the roof space is effective to create an air flow at a high outlet moved by the buoyancy, and 
affects the colder air to replace the hot air that comes out. This is consistent with Bernouli about the effect on heat transfer, so that the 
air movement will cause movement of air from cold air into hot air. The hot air will rise upwards resulting a smooth movement of air 
circulation in housing units that was utilized the roof openings. The cooling effect is also influenced by the wind speed that can 
improve the  the quality of comfort inside the room. This could be a solution for a solid housing that has only one facade because the 
other side of the building facade bordering the neighboring walls. 

IV. CONCLUSION 
     
Results of this research is to know the performance of natural ventilation with potential openings that lined with the roof of residential 
building in order to get around natural ventilation for thermal comfort in the buildings. Houses with higher roof openings have a lower 
temperature and air movement are higher inside rather than a house with a roof opening with a position lower than the floor surface. 
The ideal of roof openings is located at higher roof and in the back room of the house. This proves that the design elements of roof 
openings have contributed in creating and influencing conditions of temperature and air movement in the room. A space created by 
opening the roof can make flowing air at high outlet by the buoyancy, so it pushes the hot air to exit the building. 
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Abstract- The research is about the barriers that are restricting 
the growth of Ecommerce in Pakistan. Pakistan has a lot of 
potential in Ecommerce but due to some factors it is not growing. 
The factors Fraud and Illiteracy were never discussed in any 
Research paper of Pakistan and it is detailed discussed in this 
paper which will help the researchers in future. A questionnaire 
survey has been used with closed ended questions with a sample 
size of 200 to collect data. The findings prove that the two 
factors are affecting the growth of Ecommerce. People do not 
prefer Ecommerce due to fraudulent scams and therefore buy 
directly. The result also tells us that due to illiteracy there is 
unawareness of computer and internet which is causing the 
abatement to growth of Ecommerce. 
 
Index Terms- Growth of Ecommerce, Fraud, Illiteracy, 
Unawareness. 
 

I. INTRODUCTION 
commerce (Electronic commerce) basically is the buying 
and selling of products and services on the internet. It helps 

you to buy products and avail services at your doorstep. E 
commerce was not familiar in Pakistan years back when it started 
but later on it has immensely increased in Pakistan but there are 
still some barriers that need to be broken for the growth of E 
commerce. The most trending E commerce websites in Pakistan 
are  Olx, Kaymu, Daraz.pk, other than that there are many pages 
on Facebook which are into Ecommerce and are doing a 
successful business. There were many studies conducted in the 
past decade about the hurdles  E commerce is facing, but none of 
them discussed the variables that will be discussed in this 
research i.e. Low Literacy rate and Mistrust. The research 
highlights that how these variables are setting boundaries to the 
growth of E commerce.  
 
1.1. Problem Statement: E commerce should have a speedy 

growth in a developing country like Pakistan and not only 
youth but adults should also have an advantage of online 
shopping but low literacy rate, unawareness of computer 
and mistrust are the impediments that are restricting them 
to buy online. This research will help to draw the inference 
with the help of the data collected. 

 
1.2. Significance of the study: The barriers discussed in 

research have terrible affect on the growth of E commerce. 
People are not very fond of shopping online due to the risk 
of fraud, and then there are adults who don’t have the 

awareness of computer and are not literate enough to prefer 
E commerce. Therefore this study highlights the affect of 
these barriers on the growth of E commerce and it will help 
to understand that how does low literacy rate affect E 
commerce? How does Mistrust affect E commerce? How 
can we break these barriers and increase growth of E 
commerce? 

 
1.3.  

1.3. Objectives of the study: 
 

• To identify the affect of mistrust, low literacy rate 
on the growth of E commerce.  

• To identify the strategies to break these barriers. 
• To highlight the barriers that was not highlighted 

in any research before. 
 
1.4.  Limitations: Although this research has accomplished its 

objectives but the time was very short and specific due to 
which the sample size was not very large and variables 
were limited. The research is conducted only in Karachi 
because of the short time span. 
 

1.5.  Scope of the study: E commerce growth in Pakistan is 
facing many impediments; few of them are highlighted in 
this study. The scope of the study is to find the relevant 
solutions that can break the impediments and can analyze 
an authentic result that how can the growth of E commerce 
increase.  

 

II. LITERATURE REVIEW 
         According to the research of (Fauzia Mazhar, 
2012)conducted in Pakistan, word of mouth plays a vital role in 
influencing customer’s buying decision as well as trust. The 
sample of the research was 311 employees taken from various 
organizations.  In order to find out the reputation of e-commerce 
in the market and consumers’ trust in e-commerce, the 
researchers studied the consumer perception factors i.e. 
perceived site quality, users’ web experience, perceived technical 
trustworthiness and word of mouth seeking. These components 
have an in number impact whether  to buy on the web, their own 
states of mind, which is, eagerness to do web shopping, assume a 
critical part in the achievement or disappointment of e-trade. 
Researchers have suggested testing the Word of mouth seeking 
in actual market settings so that we can see how it influences the 
buying in brick and mortar stores. 

E 
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          (Ahmed, 2011) Research says; that online shopping is still 
infancy in Pakistan. The research has a sample of 286 
respondents and the models were evaluated by confirmatory 
factor analysis and regression analysis. The research was 
conducted in Pakistan. The factors recognized performance, 
recognized simplicity, recognized danger, recognized 
entertainment, distrust and lawful structure will be the main 
elements influencing online buying approval apart from which 
the ethical atmosphere incorporates a negligible effect. 
According to the research online shopping can be increased if we 
focus on the customers living abroad and implement the 
strategies they work on for online shopping. 
         In (Samin, 2012) Qualitative research was conducted in 
Pakistan, E-commerce relates to marketing in addition to 
purchasing connected with goods in addition to providers by 
means of world wide web through internet and PC. E‐commerce 
could enhance financial expansion, increase businesses, 
competition, and much bettering addition to rewarding usage of 
marketplaces. E‐Commerce will be growing like a brand-new 
means of assisting business enterprises in order to compete in the 
market and so causing financial achievements. In this particular 
analysis paper in relation to advanced SWOT evaluation 
connected with E‐commerce that can consists of skills, weak 
points, possibilities in addition to provocations encountered 
simply by e‐commerce within present predicament. In future, E-
commerce can be much beneficial if it’s used efficiently, 
effectively and globally. 
         Another research containing 341 samples using Likert scale 
was conducted in Pakistan says that the number of online people 
elevated considerably within a short period of time. While some 
people identified it as a convenient as well as advanced method 
of buying, other people were not fond of this medium. Different 
factors were recognized of this variation throughout online 
behavior i.e. fraud, privacy and security factor and lack of 
computer education. (Shakeel Iqbal, 2012) 
         According to (Zhang, 2002) Consumers’ buy on the 
internet is because of their own determination to generate buying 
within the Internet store. This factor is actually tested through 
consumers’ determination to acquire and return for added 
buying. Many customers type targets of the quality of the web 
page which they patronize prior to doing on the internet shopping 
pursuits. These targets affect their thoughts and also and buying 
behavior from an Internet store. In case their expectations are 
fulfilled, they feel the pleasure, which usually increase their 
online shopping. 
          (Alam, August 2012) Qualitative research says that; E- 
Business, a new perspective to business that has became 
available through the net, requires internet for purchasing, 
marketing as well as supplying product or service. Leaving 
behind all its backwardness, Bangladesh has stepped into IT 
world, e- business by now. By using e- business Bangladesh may 
gain in lots of ways such as extension of organization, lowering 
of conversation issues, rivalry against the exporters of nations 
around the world, exportation of quality merchandise inside 
overseas nations around the world etc. 
          (Syed Fida Hussain Shah, 2006) Conducted a research in 
UK that Vectone Cell phone can be a recently expanding mobile 
driver inside telecoms marketplace which offers transmission 
companies into a big current market regarding European 

countries along with particularly the UK. Vectone Cell phone is 
providing very interesting Promotional Offers towards the buyers 
having improved upon companies which have a practical its 
competitors Lebara along with Lyca and so on. Most of these 
marketing promotions usually are divulged through 
recommendations (very efficient because of its least expensive 
prices along with offers) other than facts on websites. Additional 
advertising and marketing transmission programs along with on 
the web Social networking instruments have not also been 
employed, seeing that it must be, so as to increase its current 
market write about. 
          (Sohaib, 2014) Conducted the research in Australia and 
Pakistan which examines that how E-commerce does 
differentiates in both countries on cultural grounds. The effects 
show that B2C web sites for some reason echoes’ the cultural 
atmosphere that surrounds the web customers. It seems that to be 
able to effect online customers to get, businesses have to develop 
culturally modified web sites. This specific study delivers some 
signs the cultural pattern inside B2C web sites provides 
opportunities to be able to enterprise businesses to generate 
changes to their marketplace ways of better lead to their online 
sale simply by aimed towards a couple of distinct countries. 
          (Ghulam Muhammad Kundi, 2012) Qualitative research 
held in Pakistan highlights the legality issues that have risen with 
the increase in use of the internet and E-commerce. The 
experimenter have got underlined many aspects responsible for 
creating issues intended for eTransactions nevertheless the 
difficulties involving eSignature are visible. Throughout 
Pakistan, eBusiness is a new perspective struggling with many 
societal and also legalities electronic, comfort and also 
authentication, trust internal and also ethnic, internet access and 
also eSecurity. Researcher suggests for the buyer and seller both 
to have authenticity, full information, receipts and everything 
before making transactions to avoid any uncertainty.  
          (Ameer, 2014) Researches containing a sample size of 150 
individuals were asked some closed ended questions to analyze 
their response towards online shopping, as youth plays an 
important role in online buying and mostly it’s the youth that 
buys online. The test was conducted in Pakistan and analyzed on 
SPSS. The online shopping, according to the research is adopted 
after seeing some factors like: Occasion, Brand name Quality, 
Safety Risk and Price. 
         According to (ZoyaWajidSatti, 2014), E commerce is not 
being used in Pakistan on a large scale because people don’t find 
it much reliable and prefer to shop from the retail store. 
Therefore the customers should be provided protection, full 
information, reasonable prices and safety so that the scope of e 
commerce in Pakistan increases and people buy more online.  
          (Muhammad Mehtab Azeem, 2015) Researches 
highlighted banking sector in Pakistan with sample of 50 
individuals filling online questionnaire. Ecommerce has said to 
be a revolution for the banking sector of Pakistan and it has a 
positive impact on the organizational performance in the banking 
sectors. The research result show that there are constructive 
relationship between e-commerce in addition to organization 
efficiency in addition to by employing e-commerce; companies 
boost it is efficiency with regards to small business operations, 
career efficiency in addition to client satisfaction.  
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          (Hamza Ahmad Qureshi, 2014) Research conducted in 
Pakistan using questionnaire technique and analysis with SPSS 
found that there are several factors that acts as barrier for online 
shopping like (Product/service high quality, product varieties, 
cost, Observed threat, Societal norms along with Website design) 
that behave as limitations to be able to online purchasing within 
Pakistan and prevent Pakistani customers to consider online 
purchasing because their prime setting connected with 
purchasing.  
         In a study by (Chitura T, August 2008) conducted in 
Zimbabwe if the barriers documented within first e-commerce 
studies differ from these within current e-commerce studies. The 
learning concludes however the difficulties curbing SMEs inside 
their uptake associated with e-commerce are usually relatively 
unlimited, particular difficulties have generally remained same 
since 1990’s. They’ve analyzed to cease reinventing the list of e-
commerce barriers but rather emphasis their own initiatives about 
how SMEs can certainly get over most of these barriers in an 
attempt to enjoy the complete advantages of the actual 
technology. 
          (Adnan Mahar, 2013) Research study held in Pakistan 
highlighted the E-services that are needed by a Pakistani citizen.  
The researcher says that Pakistan is a developing country and the 
demands of E services are increasing day by day thus there 
should be an increase in the availability of E services too. E 

services contains numerous services like E commerce, E health 
facility, E Education etc which are highlighted in the research 
paper that should be developed in Pakistan.  
 

III. METHODOLOGY 
         This study is descriptive in nature and it consists of 
Quantitative approach technique for data collection. Because this 
analysis directly pertains to customer therefore the analysis has 
been done individually through questionnaires. The questionnaire 
of research will be close ended. The sample size for this research 
is 200. The data collected for this study consists both Primary 
and Secondary data. 
 
Hypothesis 
         H01: Fraud has no momentous effect on the growth of E 
commerce. 
         HA1: Fraud has momentous effect on the growth of 
Ecommerce. 
         HO2: Low literacy Rate does not play an important role in 
the growth of E commerce. 
         HA2: Low literacy Rate plays an important role in the 
growth of E commerce. 

 
 
Model:  
 
  
  
 
 
 
 
Data Analysis 
         The purpose of this paper is to highlight the impediments to growth of Ecommerce in Pakistan. The test is evaluated in SPSS 
version 22, which consists of Descriptive analysis, Pearson’s correlation, ANOVAs and coefficients. The outcomes of the test are 
presented in table that is against the hypothesis and the acceptance and rejection of null hypothesis are followed by.  
 

Growth of 
Ecommerce 

Fraud 

Illiteracy rate 
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H01: Fraud has no momentous effect on the growth of E commerce. 

Descriptive Statistics 

 
N Minimum Maximum Mean Std. Deviation Skewness 
Statistic Statistic Statistic Statistic Statistic Statistic Std. Error 

For how long you have been 
using E commerce? 

199 1.0 4.0 2.327 1.2139 .257 .172 

What is the purpose of your 
use? 

199 1.0 3.0 1.528 .8634 1.079 .172 

According to you which 
factor is more important 
when buying online? 

199 1.0 7.0 3.558 1.9189 -.267 .172 

Which factors are important 
on site when you seek to 
achieve trust?  

200 1.0 4.0 3.085 .9604 -.687 .172 

Which factors are important 
on site when you seek to 
achieve trust?  

200 1.0 4.0 3.200 .8797 -.895 .172 

Which factors are important 
on site when you seek to 
achieve trust?  

198 1.0 4.0 2.833 .9110 -.274 .173 

Which factors are important 
on site when you seek to 
achieve trust?  

197 1.0 4.0 2.934 .9426 -.532 .173 

Which factors are important 
on site when you seek to 
achieve trust?  

198 1.0 4.0 3.449 .8154 -1.339 .173 

Which factors are important 
on site when you seek to 
achieve trust?  

199 1.0 4.0 3.161 .8786 -.771 .172 

E commerce is a convenient 
medium for buying 

200 1.0 5.0 2.190 .9264 .877 .172 

Website name has an impact 
on buying behavior. 

200 1.0 5.0 2.180 1.0551 .645 .172 

Website design influences 
buying behavior. 

200 1.0 5.0 2.350 1.1766 .655 .172 

Word of mouth has an 
affirmative effect on buying 
behavior 

200 1.0 5.0 2.145 .9479 .671 .172 

Online shopping involves 
fraudulent scams. 

200 1.0 5.0 2.180 .9284 .585 .172 

 
Illiteracy has great 
consequences on online 
shopping 

 
200 

 
1.0 

 
5.0 

 
2.320 

 
1.0455 

 
.474 

 
.172 

E commerce has increased 
enormously in Pakistan 

200 1.0 5.0 2.050 .9497 .788 .172 

Online buying is more 
appropriate than physical 
buying 

200 1.0 5.0 3.120 1.1053 -.285 .172 

E commerce has more 
advantages than 
disadvantages 

200 1.0 5.0 2.775 .9896 .057 .172 

Our Government is doing 
sufficient to enhance E 
commerce in Pakistan 

200 1.0 5.0 3.285 1.0907 -.118 .172 

 
Pakistan has a bright future 
of Ecommerce in Pakistan. 

200 1.0 5.0 2.280 1.1126 .755 .172 

Valid N (listwise) 195       
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HA1: Fraud has momentous effect on the growth of Ecommerce. 
 

Correlations 

 

Online shopping 
involves 
fraudulent scams. 

E commerce has 
increased 
enormously in 
Pakistan 

Online shopping involves 
fraudulent scams. 

Pearson Correlation 1 .138 
Sig. (2-tailed)  .051 
N 200 200 

E commerce has increased 
enormously in Pakistan 

Pearson Correlation .138 1 
Sig. (2-tailed) .051  
N 200 200 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Analysis # 1: 
        The tables above show the result, that the significance level 
is (.051) which is less than 0.07 which means the null hypothesis 
is reject. Coefficient is (.141) which shows that there is a positive 
relationship between online fraud and growth of Ecommerce. 
        Fraudulent scams are affecting the growth of Ecommerce. 
There have been a lot of fraud cases due to which people don’t 
prefer buying online. 

        Equation: Fraud=.141Growth of Ecommerce+1.742 
 
HO2: Low literacy Rate does not play an important role in the 
growth of E commerce. 
HA2: Low literacy Rate plays an important role in the growth of 
E commerce. 

 
ANOVAa 
Model Sum of Squares df Mean Square F Sig. 
1 Regression 3.414 1 3.414 3.839 .051b 

Residual 176.086 198 .889   
Total 179.500 199    

a. Dependent Variable: E commerce has increased enormously in Pakistan 
b. Predictors: (Constant), Online shopping involves fraudulent scams. 
 Coefficientsa 

Model 
Unstandardized Coefficients 

Standardized 
Coefficients 

t Sig. B Std. Error Beta 
1 (Constant) 1.742 .171  10.216 .000 

Online shopping involves 
fraudulent scams. .141 .072 .138 1.959 .051 

a. Dependent Variable: E commerce has increased enormously in Pakistan 

 
 
Correlations 

 

Illiteracy has 
great 
consequences on 
online shopping 

E commerce has 
increased 
enormously in 
Pakistan 

Illiteracy has great 
consequences on online 
shopping 

Pearson Correlation 1 .171* 
Sig. (2-tailed)  .015 
N 200 200 

E commerce has increased 
enormously in Pakistan 

Pearson Correlation .171* 1 
Sig. (2-tailed) .015  
N 200 200 

*. Correlation is significant at the 0.05 level (2-tailed). 
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ANOVAb 

Model Sum of Squares df Mean Square F Sig. 
1 Regression 5.252 1 5.252 5.968 .015a 

Residual 174.248 198 .880   
Total 179.500 199    

a. Predictors: (Constant), Illiteracy has great consequences on online shopping 
b. Dependent Variable: E commerce has increased enormously in Pakistan 
 

 
 
 
 
 
 
 
 
 
 
 
 
Analysis # 2: 
          Reference to the table above, the result shows that 
significance level is (.015) which is less than 0.07 which means 
that the null hypothesis is reject. Coefficient is (.155) which 
shows that there is a positive relationship between the illiteracy 
rate and growth of Ecommerce.  
          Illiteracy rate highly affects the growth of Ecommerce 
because of lack of literacy people cannot even use the computer 
and therefore it is impossible for them to buy online.  
          If the literacy rate increases and people will learn computer 
and internet, it will definitely influence the growth of 
Ecommerce. 
          Equation: Illiteracy Rate=.155Growth of 
Ecommerce+1.689 
 

IV. CONCLUSION 
          The purpose of this research is to highlight the barriers that 
are demarcating the growth of Ecommerce in Pakistan. The two 
factors that are poorly affecting the growth of Ecommerce are 
Fraud and illiteracy rate. The findings declare that the null 
hypothesis of both the independent variables are rejected which 
means Fraud and Illiteracy both are affecting the growth of 
Ecommerce. Due to lack of literacy in Pakistan people are 
unaware to the use of computer and therefore they have no idea 
about the internet and online shopping. The fraudulent scams 
have also increased because of which people have lost their trust 
in online shopping and they prefer physical buying. So, for the 
improvement of Ecommerce and for the conquer of these 
impediments Government should compose some basic steps for 
retaining information from every Ecommerce website as well as 
of every customer and make it compulsory to provide the info so 
that both the parties get the relevant information which will 
reduce the chances of fraud. Government should also endeavor in 
increasing the literacy rate, building more schools, giving free 
education till Matric and most importantly giving computer 
learning to the people of Pakistan. All these efforts if made will 

definitely increase the growth of Ecommerce as well as have an 
affirmative affect on the economy of Pakistan. 
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Abstract- The significance of understanding impulse purchasing 
in retail stores was first acknowledged in the marketing literature 
over fifty years ago. Impulse purchase illustrates any purchase, 
which a consumer makes throughout it was not planned. This 
study aimed at highlighting the impact of external and internal 
factors that influence consumer impulse buying behaviour at 
super stores in Karachi. This paper contains two variables, i.e. 
Dependent variable “Consumer impulse buying behaviour” and 
Independent variables namely external factors (Visual 
merchandising, Shopping environment and Promotional 
activities), internal factors (Gender, Credit card and Hedonic 
motivation). This study attempts to explore the association exists 
between the variables implicated. This research is quantitative 
study because there is certain population, among them we 
tapping the responses of 265 respondents to get their relevant 
opinions pertaining to our topic. This research examined that 
consumer’s impulse buying behaviour in super stores are 
favourable in Karachi. Statistical Packages for Social Sciences 
(SPSS) tool is used for data analysis. The outcome of the present 
study verifies that there is a pivotal relationship between visual 
merchandising, promotional activities, shopping environment, 
gender, credit card and hedonic motivation with consumer 
impulse buying behaviour. Consumers are more likely to buy 
impulsively when they see the colourful surroundings and calm 
environment not just motivating the consumers to buy 
involuntarily but also build excitement inside the consumer’s 
minds. Visual merchandising and hedonic motivation and 
shopping environment have an important role-play for 
consumer’s impulse buying. The availability of credit cards and 
promotional offers also somehow influence consumers for 
impulse buying.  
 
Index Terms- Visual Merchandising, Hedonic Motivation, 
Promotional Activities. 
 

I. INTRODUCTION 
arketers’ help customers understand the discrepancy in 
present situation and in preferred situation. They ignite the 

need of a product or service, which might as well, did not exist 
from before at all. They perform all this for their advantage, as 
they want to sell the product or service they have assembled and 
get revenue. After having done their part comes the turn of 
consumers to start of their purchase process, which includes 
gaining information of the product, evaluating the products and 
its alternatives or competition etc. That is, by consumers going 

through impulse buying. In the current universal business 
scenario, a business can endure when its fabrication are sold in 
the market. All merchandising actions are commenced to 
persuade trial and usage of a product that boost up the sales. 
       Stores are the area where purchaser purchases products 
whether it is intended or unintended purchase. These stores sell 
hundreds and thousands of products every day and customers are 
consuming these products at the price of their income. Impulse 
buying behaviour is an impromptu act. Where the process is 
triggered by internal as well as external factors in the 
surrounding and emotions play a decisive role. Moreover, the 
next minute you know an impulse act has been performed. 
Occasionally it ended by visual merchandising and offer as a 
shopping assist more possible reason of these the opportunity of 
a desire or want boost to conclude an impulse purchase. Then, 
the consumers may experience positive or negative cost by the 
post-purchase assessment after the purchase on impulse.  This 
does not include only clothes or grocery but can include any 
product or service of any industry. Too much of impulse buying 
can lead to debt, family disparagements, guilt etc. 
       This research is conducted in super stores of Karachi from 
the retail sector. Here Visual Merchandizing, Promotional 
Activities and In-store Shopping Environment (external); 
Gender, Hedonic Motivation and credit card (internal) factors are 
the independent variables and Impulse buying behaviour is 
dependent variable. 
 
External Factors: 
Visual Merchandizing: 
       Visual merchandizing is the outward appearance and 
manipulation of an attractive in store displays and developing the 
floor plans to attract the attention of the potential customers 
through highlighting the product’s benefits and features to 
generate the impulse sales activities. It educates the customers 
about the product in creative and effective way. Most of the retail 
stores now try to advance their store image, presentation of 
products from top to bottom to clutch the attention of customers 
and making them loyal to the brands so the customers can take 
purchase decisions self surely. 
 
Promotional Activities: 
       Offering products on discounted sale or at a promotional 
price encouraged more impulse purchases compared to non-
promotionally priced goods. Marketers have learned that 
consumers have the fear of future. They feel the need to purchase 
right away thinking whether they will have money later, the 

M 
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product will be available later, will the offer stay until then etc. 
Offers like scratch and win, by two get one free, stop and shop, 
coupons, referral gifts and lucky draws. This is manipulating 
consumers in to value and cost saving. Consumers get the 
feelings that they are saving money when buying or getting extra 
so they avoid researching competitors. 
 
In store shopping Environment: 
       Many times decision of purchaser is influenced by the 
physical attractiveness of a shop. Many researchers examined 
that music and colour can effect on consumer behaviour. 
Purchase environment factors contain the colouring, internal 
decoration, odour, light, music, the style of locating the 
commodities ,display mode and being appropriated of their set 
cause to intensify the impulsive purchase behaviour. Motivation 
and attractiveness condition in the purchase environment these 
diminish the self-management of consumers and will 
strengthening impulse buying behaviour. 
 
Internal Factors: 
Gender: 
       Gender is playing a vital role in impulsive buying behaviour 
of consumers. There is many issues in different studies that 
women purchase impulsively more than men. Gender also affects 
the impulsivity; Women shop based on emotions, their 
relationship and how will they look in their social class. While 
men shop related to value, prices, practicality and how well it 
does suit their personality. Therefore, considering this issue is 
essential in this research. 
 
Hedonic Motivation: 
       It is described as purchasing and consumption of a product 
for the reason of getting a sense of enjoyment, fulfilling a fantasy 
or bringing a change in the mood. It also have a huge impact on 
impulse buying as some consumers buy for non-economic 
reasons and is obtained from acting on positive behaviours that 
resulted from esthetical and emotional feelings  like time pass, 
pleasure, hobby, fantasy. Sometime consumer’s impulses buy 
intending to change their current bad mood. You must have 
heard of the phrase, “Shopping is cheaper than a psychiatrist.” 
Some consumers are there for retail therapy. Just to combat the 
stress of everyday life. As shopping makes, consumers feel 
joyous. When a customer practices an “irresistible urge to buy”, 
he/she feels compelled to make an impulse purchase. 
 
Credit Card: 
       Impulsive buying performance will build up the usage of 
credit card. Demand of relationship between credit card and the 
impulsive buying usage exists. Credit card is most successful 
medium of buying apparent cost has been reduced due to credit 
card usage. Worldwide usage of credit card reveals the buyer’s 
patterns. Credit cards seen as a suitable and painless way to 
spend. In addition, the use of credit cards lowers the perceived 
cost and biggest future utilization. Easy access to credit cards 
abolishes the instant need for money to buy something, cause 
consumer to lavishness and likely hasten the growth of impulse 
buying. 
 
 

1.1 Problem Statement: 
       There are different types of factors used by the retailers to 
kick the sales. In this paper, an effort is made to know which 
factor has a momentous role in enhancing sales and inducing the 
customers to buy impulsively in super stores. The research aims 
to find out the impact of the various external factors such as In-
store settings, Window display, Floor merchandising and internal 
factors such as personal, psychological and social factors on 
consumers impulse buying behaviour. 
 

1.2 Significance of Study: 
       In global scenario, impulse purchase and factors that affect 
impulse purchase is an ordinary affair, but we do not have 
sufficient research on this phenomenon in Karachi. In consumer 
behaviour, the individual customer is very significant as it 
concludes the success of each product in the market place. This 
study further explains the most affecting factor that influence the 
impulse buying behaviour of consumers.  This study will also 
provide as a future guideline and reference material for further 
research. 
 

1.3 Limitations: 
       This research is carried out in the retail sector of Karachi 
city. Therefore, research can be extended to other cities of 
Pakistan. Despite of shortage of time and loads of burden 
preventing me to uncovering more external and internal factors 
i.e. promotional activities, price, etc. The sample of respondent in 
stores limits the findings. Marketers can utilize this information 
to measure their own web sites in conditions of what external 
stimuli to present on their web sites to trigger impulse buying. It 
is determined on the impulse buying behaviour on superstores 
merely. It can be done in wide way in shopping malls and 
different areas of buying. Sample can be huge; even more 
superstores can be covered. 
 

1.4 Objectives: 
1. To study how Visual Merchandizing influence Impulse 

buying behaviour 
2. To evaluate whether Promotional activities impacts 

Impulse buying 
3. To examine the impact of purchase environment on 

impulse buying 
4. To determine how gender persuade impulse buying 
5. To find out how hedonic motivation effects impulse 

buying 
6. To study the impact of credit card on impulse buying. 

 
1.5 Scope of Study: 

       Finding out the effect of factors that affect impulse buying 
will help marketers use them to increase impulse buying. Once 
retailers obtain right merchandise, they will communicate with 
the customers to make the customers aware of the product. This 
awareness is completed with the marketing communication mix. 
Whereas, it can help consumers get aware of the factors and thus 
take control of their impulse buying behaviour.  
 
LITERATURE REVIEW 
       According to (Yarahmadi & Hasti, 2011) research, there is a 
fundamental relationship between the external cues and impulse 
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buying behavior.  The data has been gathered in July 2010 in Iran 
with the sample size of n=275. The main objective is to study the 
effects of four external signs that are credit card, windows 
display, promotional activities (cash discounts and free products) 
on impulse buying behavior of consumers. SPSS and LISREAL 
software applied for the data analysis. Through t-test, we found 
that apparel impulse buying and promotional approaches are 
having more usage along with the sample. It suggested that there 
must be an ATM machines in the shop for consumers and give 
complimentary gifts to them for perusing for impulse buying 
behaviour. 
        (Bhakat, Muruganantham, & Shankar, 2013) Understood 
impulse buying behaviour of consumers has been a provocation 
for researchers due to its multifaceted personality. The main 
objective of this research is to give comprehensive description of 
impulse buying behaviour of consumers by gathering different 
consumer research work by recognizing various factors in 
various countries and economies. Due to modern intensification 
in culture and retailing, there comes a huge change in income 
level, lifestyle and credit. In India, the retail sectors will offer a 
wide extent to become impulsive for consumers online and 
offline both for various products. 
       (Raheem, Vishnu, & Rizwan, 2013) Conducted the research 
in which he found that the impulse buying behaviour is agreeable 
in Larkana, Pakistan. This is a quantitative research, as we will 
get the consumer’s opinions related to our topic. Free products,  
income level, price discounts, colourful surroundings, calm 
environment of store, window display, better placement  and 
presentation of products  played a vital role to  make the 
consumers more impulsive. 
       According to (Nagadeepa, Selvi, & A, 2015) research, 
Rebates & Discount offer and Loyalty programs have major 
associations to the impulse buying behaviour at Bangalore. The 
main objective of this research is to categorize different sales 
promotion techniques, which are Price packs, Coupon, Loyalty 
Programs, Rebate & Discounts offer and contest to persuade the 
impulse buying decisions of consumers towards apparel. The 
data has been gathered from 110 consumers and using SPSS for 
analyzing the data. Marketer should concentrate on other sales 
promotional tools to boost up the sales by impulse buying. 
       This research (Gan, Chuah, & Chuan, 2015) has found the 
relationship between emotions, hedonic motivation and 
personality with online impulse buying. Data gathered by 270 
respondent’s online shows that hedonic motivation and 
personality are positively linked with online impulse buying 
while emotions are not. This is an empirical study. Therefore, 
companies should encourage impulse buying through online by 
personalize their goods or services by providing a range of 
product offerings, value added settlement for online customers. 
Therefore, this research is performed in Malaysia; we found 
various culture that may affect the findings of this research.  
       In this study, he found that there is a generally slight linked 
of fashion, lifestyle, income and post decision stage of buying 
behaviour with impulse buying. Only pre-decision stage has 
great impact on the consumer impulse buying behaviour in 
Islamabad and Rawalpindi. Now a day’s store are fill with the 
bundle of various products placed in a better way to get the 
customers attract. The data collected from 165 people. In future 
the research should be conduct separately of male and female so 

he will more analyze about the psychological factors that 
influencing impulse buying. (Tirmizi, 2009) 
        (Saraswat & Prakash, 2013) Analyzed that the research for 
the vital sector, young generation is significance for research on 
impulse buying. Several researchers have contributed to the 
impulse buying and the factors that influence impulse buying in 
retail stores to increase it in a large manner. Based on reviews of 
various researchers retailers should work on pleasurable store 
environment, promotional schemes, eye catching presentation of 
various products to attract the customers towards impulse 
buying. 
        (Park & Lennon, 2006) Examined the insights and 
customers behaviour for impulse buying in the various shopping 
environment.  This study is about to know the psychological 
persona and shopping environment factors on the impulse buying 
behaviour by television shopping and to imitate the intrinsic 
nature of the traditional and impulsive buying environment via 
television n the USA. 154 questionnaires filled from multiple 
customers. He found the five fundamental relationships along 
with impulse buying and television and retail settings 
environment. These factors have the great influence on purchase 
decision. He would also ask the past purchase experience in the 
retail and traditional stores from valuable customers. 
        (Park & Choi, 2013) This research explored the impact of 
normative influence on impulse buying across culture. This is a 
qualitative research. Data collected through in-depth focus 
interviews from Korean and American customers to indicate the 
cultural differences. The findings verified there was a difference 
in intended and normal purchase. Shoppers also concluded that 
customers also seen impulse buying in a negative light. The more 
marketing research should be complete for shopping 
environment so; they would give the better understanding of the 
socio-psychological factors and benefits of impulse buying and 
shopping purchase.  
        (Dawson & Kim, 2009) Mainly conducted to find out the 
external and internal factors of impulse buying in online 
shopping. Two pre-test were carried out which were  to classify 
external impulse trigger prompt on web sites and to analyze the 
content validity of the findings. The given dominance of impulse 
buying in online shopping and the significance of impulse 
purchases to a retailer’s profit, this study give constructive 
insights into impulse buying behaviour in an online setting. 
Surprisingly, this research explored no major differences for the 
effects of various types of external impulse trigger cues on the 
level of impulse purchases. They also examine person’s 
emotional and cognitive state and their online impulse-buying 
behaviour in this current study.  
       This study indicates how media formats affect on the 
customers motions and impulse buying. They used various media 
formats; each had its own verbal or visual impact o buying 
decision. The result of this study illustrate that playing a song 
with blending the lyrics of the song text caused the elevated 
impulse buying and a optimistic feelings instead of video and 
still images. For that reason, the marketing managers should 
walk around on the innovative ways of incorporate verbal and 
visual media formats obtaining the positive consumer response. 
(Adelaar, Chang, Lancendorfe, Lee, & Mariko, 2013)  
       According to (Hadjali, Salimi, Nazari, & Ardestani, 2012) 
Impulse buying have a great impact on customers buying. The 
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objective of this research is to examine some significant factors 
affecting on impulse buying behaviour in combination with 
apparels. There was having slight information of impulse buying 
in eastern and transactional societies. Result has been tested from 
SPSS software. Promotional tools, shopping environment, 
gender, irritability have major impact on impulse buying 
behaviour while purchasing clothes. 
       This research investigates the relationship between the 
personality traits of customers and impulse buying behaviour in 
Kochin city for which ANOVA used. Most of the customers are 
planning their buying inside the store because of availability of 
credit cards, in sore stimuli and persuasion of sales staff and 
customer’s personality traits. In this study Big Five Personality 
test has exercised. The result showed that personality features 
have incredible impact on impulse buying behaviour, as every 
single F values are important except for the products at 
discounts. The various comparisons analyzed that Extrovert 
personalities are making major impulse buying than others. 
(Mathai, Thomas, & Haridas, 2014)  
        (GRAA, DANI-ELKEBIR, & BENSAID, 2014) Conducted 
a research in Algeria from Algerian consumers using response 
model. The purpose of this study it examined how environmental 
factors related to purchase and emotional state may influence 
different magnitudes of behaviour at food stores in West Algeria. 
The SPPS used for measuring the data. The result analyzed 
human crowding and seller supervision have positive impact on 
the impulse buying behaviour while emotional state not influence 
the impulse purchase. To increase impulse buying retailer should 
generate a pleasant store environment, have complete knowledge 
about the products and train their employees to be friendly at 
busy times so the negativity of impulse buying will reduce from 
the customers mind. 
       This research examined the relationship among web 
browsing, product attributes and impulse buying for apparel 
products in the internet perspective. Data collected from 356 
customers and they used LISREL 8.8 for data analysis. The study 
consists of three-product attribute factors i.e. sensory attribute, 
variety of selection and price. The findings verified that product 
attributes drastically linked to web browsing and e-impulse 
buying for apparel, by array of selection and price attributes on 
shopping websites playing a significant role in web browsing and 
e-impulse buying for apparel products. The web browsing occurs 
of two types in this study i.e. utilitarian and hedonic so, the price 

has a positive impact on hedonic web browsing where as the 
variety of selection has positive impact on utilitarian web 
browsing. (Park, Funches, Kim, & Foxx, 2012) 
 

II. METHODOLOGY: 
2.1 Hypothesis: 

Researcher has established the following hypothesis for the 
purpose of final analysis: 
HO1: Visual merchandizing has no influence on impulse buying 
behaviour. 
HA1: Visual merchandizing has influence on impulse buying 
behaviour. 
 
HO2: There is a no positive relationship between consumer’s 
impulse buying behaviour and promotional activities. 
HA2: There is a positive relationship between consumer’s 
impulse buying behaviour and promotional activities. 
 
HO3: Being appropriate of the environment has not any major 
effect on impulse buying behaviour. 
 
HA3: Being appropriate of the environment has a major effect on 
impulse buying behaviour. 
 
HO4: Gender has no significant effect on impulse buying 
behaviour. 
HA4: Gender has a significant effect on impulse buying 
behaviour. 
 
HO5: There is no impact of Hedonic Motivation on impulse 
buying behaviour. 
  
HA5: There is an impact of Hedonic Motivation on impulse 
buying behaviour. 
 
HO6: Credit card has a negative relation with impulse buying. 
 
HA6: Credit card has a positive relationship with impulse 
buying. 
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2.2 Research Model: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.2.1 Research Design: The primary data is collected for this research and assemble 
by distributing the questionnaire among different people online ad manually. In 
the questionnaires, some of the questions were the likert scale type and some 
were like check list questions to analyze the importance of the factors of 
impulse buying. 

 
2.2.2 Research Sample: Three hundred questionnaires were distributed through 

online via face book, email and manually at different super stores to fill in the 
questionnaire on voluntary basis and not a single attempt were made to chase 
non-respondents. As a result, out of 300, 265 questionnaires were found valid 
for the study. 

 
2.2.3 Data Source: The consumers, who shop in super stores in the Karachi, were 

taken as the Population for this study. 
 

2.2.4 Data Collection Technique: This research is base on exploratory methods. The 
researcher will use primary questionnaire and observation methods for 
collection of data. In order to carry out the process of this data collection survey 
method will use. A questionnaire consisting of the factors related to impulsive 
buying behaviour will be used as a tool to collect data. 

 
2.2.5 Statistical technique: The collected data will undergo suitable statistical 

techniques using EXCEL and SPSS (statistical package for social science) to 
reach the conclusion. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Independent    
Variable 

Dependent      
Variable 
Impulse 
Buying 

 

 Promotional 
 

Visual Merchandizing 

Purchase environment 

    External Factors 

     Internal Factors 

Gender 

Hedonic Motivation 

Credit Card 
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III. DATA ANALYSIS: 
3.1 Descriptive: 

 
Descriptive Statistics 
 N Minimum Maximum Mean Std. Deviation Skewness 

Statistic Statistic Statistic Statistic Statistic Statistic Std. 
Error 

Super Store 265 1 7 2.92 1.843 .463 .150 
Gender 265 1 2 1.67 .470 -.735 .150 
Have you ever done 
impulse buying? 

265 1 2 1.16 .366 1.881 .150 

I believe that I am an 
impulse buyer. 

265 1 5 2.28 .923 .736 .150 

I believe that shelf 
placement and accessibility 
of products in a store urges 
me to imp#ulse buy. 

265 1 5 2.18 1.054 .864 .150 

When I see a good 
promotional scheme there, 
I tend to buy more than 
what I intended to buy. 

265 1 5 2.60 1.111 .298 .150 

I often engage in impulse 
buying to satisfy my 
emotional needs. 

265 1 5 2.98 1.177 .029 .150 

I believe that owning a 
credit card encourages me 
to impulse buy. 

265 1 5 2.57 1.169 .480 .150 

I believe that the shopping 
environment of the store 
affects impulse buying. 

265 1 5 2.14 .874 .684 .150 

Which one of these factors 
in your opinion is the most 
influential trigger of 
impulse buying? 

265 1 6 3.31 1.697 .488 .150 

Valid N (listwise) 265       
 

3.2  HOW VISUAL MERCHANDISING INFLUENCE IMPULSE BUYING BEHAVIOUR: 
 
HO1: Visual merchandizing has no influence on impulse buying behaviour. 
 
HA1: Visual merchandizing has influence on impulse buying behaviour. 
 

 
 
Table 1.1 Correlations 
 Have you ever 

done impulse 
buying? 

I believe that 
shelf placement 
and 
accessibility of 
products in a 
store urges me 
to impulse buy. 

Spearman' Have you ever done impulse Correlation Coefficient 1.000 .233** 
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Nonparametric Correlations: 
        Analyses: Table 1.1 indicates that Visual Merchandising is positively related to the impulse buying behaviour with value 0.233, 
n=265 and which achieves significant level (p <0.05) and explains that visual merchandising and consumer’s impulse buying 
behaviour has a significant correlation which supports H1. It concluded that visual merchandising has moderate influence on impulse 
buying behaviour. 
 
Regression: 
 

Table 1.2 ANOVAa 

 

 

 

 

 

 

 
 
 
 
 
       

Analyses: The value of beta of shopping environment is positive which 0.090. There is a positive relationship between visual 
merchandising and impulse buying behaviour. The ordinary least squares (OLS) equation for predicting impulse buying behaviour i.e. 
Impulse Buying Behaviour= (0.090) (Visual Merchandising) + 0.962 
       We examine that 0.000 gives p-value for regression coefficient of visual merchandising, which is less than 0.05, so we can reject 
our null hypothesis and conclude that the regression coefficient is not zero. 

s rho buying? Sig. (2-tailed) . .000 
N 265 265 

I believe that shelf placement 
and accessibility of products in 
a store urges me to impulse 
buy. 

Correlation Coefficient .233** 1.000 
Sig. (2-tailed) .000 . 
N 265 265 

**. Correlation is significant at the 0.01 level (2-tailed). 

Model Sum of Squares df Mean Square F Sig. 
1 Regression 2.375 1 2.375 18.945 .000b 

Residual 32.969 263 .125   
Total 35.343 264    

a. Dependent Variable: Have you ever done impulse buying? 
b. Predictors: (Constant), I believe that shelf placement and accessibility of products in a store urges me to impulse 
buy. 

Table 1.3 Coefficientsa 
Model Unstandardized Coefficients Standardized 

Coefficients 
t Sig. 

B Std. Error Beta 
1 (Constant) .962 .050  19.220 .000 

I believe that shelf placement 
and accessibility of products in 
a store urges me to impulse buy. 

.090 .021 .259 4.353 .000 

a. Dependent Variable: Have you ever done impulse buying? 
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3.3 A POSITIVE RELATIONSHIP BETWEEN PROMOTIONAL SCHEMES AND IMPULSE BUYING BEHAVIOUR: 
 
HO2: There is a no positive relationship between consumer’s impulse buying behaviour and promotional activities. 
 
HA2: There is a positive relationship between consumer’s impulse buying behaviour and promotional activities. 
 
Nonparametric Correlations 
 
 
       

Table 2.1 Correlations 
 Have you ever 

done impulse 
buying? 

When I see a good 
promotional scheme 
there, I tend to buy more 
than what I intended to 
buy. 

 
 
 
  Spearman's 
rho 

Have you ever done 
impulse buying? 

Correlation Coefficient 1.000 .133* 
Sig. (1-tailed) . .015 
N 265 265 

When I see a good 
promotional scheme there, 
I tend to buy more than 
what I intended to buy. 

Correlation Coefficient .133* 1.000 
Sig. (1-tailed) .015 . 
N 265 265 

*. Correlation is significant at the 0.05 level (1-tailed). 
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Analyses: To test H2 directing, one tailed method of Spearmen test is used. To examine the positive relationship between promotional 
scheme and impulse buying behaviour, a simple correlation was performed. Results showed that promotional activities and impulse 
buying behaviour were positively correlated, r=0.133, n=265, p=0.015; thus supporting H2. The higher good promotional schemes, the 
more frequently products were purchased on impulse: 
 
 
Regression Analysis: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
        
 
 
 
 
 
 
 
 
 
 
       Analyses: The value of beta of shopping environment is positive which 0.040. It inspected that there is a positive relationship 
between promotional activities and impulse buying behaviour. The ordinary least squares (OLS) equation for predicting impulse 
buying behaviour i.e. 
       Impulse Buying Behaviour= (0.040) (Promotional scheme) + 1.055 We analyse that 0.050 gives p-value for regression coefficient 
of promotional scheme, which is equal to 0.05, so we can reject our null hypothesis and conclude that the regression coefficient is not 
zero. 

Table 2.2 ANOVAa 
Model Sum of Squares Df Mean Square F Sig. 
1 Regression .515 1 .515 3.892 .050b 

Residual 34.828 263 .132   
Total 35.343 264    

a. Dependent Variable: Have you ever done impulse buying? 
b. Predictors: (Constant), When I see a good promotional scheme there, I tend to buy more than what I intended to 
buy. 

Table 2.3 Coefficientsa 
Model Unstandardized Coefficients Standardized 

Coefficients 
t Sig. 

B Std. Error Beta 
1 (Constant) 1.055 .057  18.540 .000 

When I see a good 
promotional scheme there, I 
tend to buy more than what I 
intended to buy. 

.040 .020 .121 1.973 .050 

a. Dependent Variable: Have you ever done impulse buying? 
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T HAVE MAJOR IMPACT ON IMPULSE BUYING BEHAVIOUR: 
 
HO3: Being appropriate of the environment has not any major effect on impulse buying behaviour. 
 
HA3: Being appropriate of the environment has a major effect on impulse buying behaviour. 
 
 
 
 
 
Correlations Analysis: 
 

Table 3.1 Correlations 
 I believe that the 

shopping environment 
of the store affects 
impulse buying. 

I believe that I am 
an impulse buyer. 

I believe that the shopping 
environment of the store 
affects impulse buying. 

Pearson Correlation 1 .281** 
Sig. (2-tailed)  .000 
N 265 265 

I believe that I am an impulse 
buyer. 

Pearson Correlation .281** 1 
Sig. (2-tailed) .000  
N 265 265 

**. Correlation is significant at the 0.01 level (2-tailed). 
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Analyses: According to the certain above result shows, that there is a positive relationship between variables is of shopping 
environment and consumer’s impulse buying behaviour in r=.281, n=265, p < 0.000. The higher the attractive shopping environment, 
the greater the likelihood of impulse buying. The correlation coefficient for shopping environment and impulse buying is 0.281 and its 
p-value is given by 0.000, so we can reject our null hypothesis and conclude this as there is major effect of shopping environment on 
impulse buying behaviour. 
 

 
Regression 

Analyses:  
 

Table 3.2 ANOVAa 
Model Sum of Squares df Mean Square F Sig. 
1 Regression 17.722 1 17.722 22.498 .000b 

Residual 207.168 263 .788   
Total 224.891 264    

a. Dependent Variable: I believe that I am an impulse buyer. 
b. Predictors: (Constant), I believe that the shopping environment of the store affects impulse buying. 

 
 
 
 
 
Table 3.3 Coefficientsa 
 
 
Analyses: The value of beta of shopping environment is positive which 0.296. it concludes that there is a positive relationship 
between shopping environment and impulse buying behaviour. The ordinary least squares (OLS) equation for predicting impulse 
buying behaviour i.e. 
Impulse Buying Behaviour= (0.296) (Shopping Environment) + 1.641 
We analyze that 0.000 gives p-value for regression coefficient of shopping environment, which is less than 0.05, so we can reject our 
null hypothesis and conclude that the regression coefficient is not zero.  
 
 

Model Unstandardized Coefficients Standardized 
Coefficients 

t Sig. 

B Std. Error Beta 
1 (Constant) 1.641 .144  11.371 .000 

I believe that the shopping 
environment of the store affects 
impulse buying. 

.296 .062 .281 4.743 .000 

a. Dependent Variable: I believe that I am an impulse buyer. 
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3.5 GENDER AFFECT IMPULSE BUYING BEHAVIOUR: 
 
HO4: Gender has no significant effect on impulse buying behaviour. 
 
HA4: Gender has a significant effect on impulse buying behaviour. 
 
Nonparametric Correlations: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
       Analyses: According to the above result in table 4.1 shows, that there is a negative relationship between variables is of gender and 
consumer’s impulse buying behaviour in r=-.159, n=265, p < 0.01. The correlation coefficient for shopping environment and impulse 
buying is -.159 and its p-value is given by 0.01, so we can reject our null hypothesis and conclude this as there is low but negative 
effect of gender on impulse buying behaviour. 
 
Regression 
 

Table 4.1 Correlations 
 
 

Have you ever 
done impulse 
buying? 

Gender 

Spearman'
s rho 

Have you ever done impulse 
buying? 

Correlation Coefficient 1.000 -.159** 
Sig. (2-tailed) . .010 
N 265 265 

Gender Correlation Coefficient -.159** 1.000 
Sig. (2-tailed) .010 . 
N 265 265 

**. Correlation is significant at the 0.01 level (2-tailed). 
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       Analyses: The beta’s value of gender is -0.123. It considers that there is a negative relationship between gender and impulse 
buying behaviour. The ordinary least squares (OLS) equation for predicting impulse buying behaviour i.e. 
Impulse Buying Behaviour= (-0.123) (Gender) + 1.365 
       We examined that p-value gives 0.010 for regression coefficient of hedonic motivation, which is less than 0.05, so we can reject 
our null hypothesis and conclude that the regression coefficient is not 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Table 4.2 ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 Regression .890 1 .890 6.793 .010b 

Residual 34.454 263 .131   
Total 35.343 264    

a. Dependent Variable: Have you ever done impulse buying? 

b. Predictors: (Constant), Gender 

Table 4.3 Coefficientsa 
Model Unstandardized Coefficients Standardized 

Coefficients 
t Sig. 

B Std. Error Beta 
1 (Constant) 1.365 .082  16.600 .000 

Gender -.123 .047 -.159 -2.606 .010 
a. Dependent Variable: Have you ever done impulse buying? 
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3.6 IMPACT OF HEDONIC MOTIVATION ON IMPULSE BUYING: 
 
HO5: There is no impact of Hedonic Motivation on impulse buying behaviour. 
 
HA5: There is an impact of Hedonic Motivation on impulse buying behaviour. 
 
Correlations Analysis: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
       Analyses: A simple correlation was performed to test the relationship between hedonic motivation and impulse buying behaviour. 
For the relationship between hedonic motivation and impulse buying behaviour, a significant positive relationship is found, r= 0.321, 
n=265, p=0.000; supporting H5. This relationship suggests that when a person wants to satisfying more its emotional needs, they are 
more likely to engage in impulse buying behaviour 
 
 
 
Regression Analysis: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
               

Table 5.1 Correlations 
 I believe that I am an 

impulse buyer. 
I often 
engage in 
impulse 
buying to 
satisfy my 
emotional 
needs. 

I believe that I am an impulse buyer. Pearson Correlation 1 .321** 
Sig. (2-tailed)  .000 
N 265 265 

I often engage in impulse buying to 
satisfy my emotional needs. 

Pearson Correlation .321** 1 
Sig. (2-tailed) .000  
N 265 265 

**. Correlation is significant at the 0.01 level (2-tailed). 

 
Table 5.2 ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 23.181 1 23.181 30.224 .000b 

Residual 201.710 263 .767   
Total 224.891 264    

a. Dependent Variable: I believe that I am an impulse buyer. 

b. Predictors: (Constant), I often engage in impulse buying to satisfy my emotional needs. 

Table 5.3 Coefficientsa 
Model Unstandardized Coefficients Standardized 

Coefficients 
t Sig. 

B Std. Error Beta 
1 (Constant) 1.524 .147  10.379 .000 

I often engage in impulse 
buying to satisfy my emotional 
needs. 

.252 .046 .321 5.498 .000 

a. Dependent Variable: I believe that I am an impulse buyer. 
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       Analyses: The beta’s value of hedonic motivation is 0.252. It analyse that there is a positive relationship between hedonic 
motivation and impulse buying behaviour. The ordinary least squares (OLS) equation for predicting impulse buying behaviour i.e. 
Impulse Buying Behaviour= (0.252) (Hedonic Motivation) + 1.524 
We examined that p-value gives 0.000 for regression coefficient of hedonic motivation, which is less than 0.05, so we can reject our 
null hypothesis and conclude that the regression coefficient is not zero.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

3.7 RELATIONSHIP OF CREDIT CARD WITH IMPULSE BUYING BEHAVIOUR: 
 
Nonparametric Correlations: 
 
HO6: Credit card has a negative relation with impulse buying. 
 
HA6: Credit card has a positive relationship with impulse buying. 
 
 

Table 6.1 Correlations 
 Have you ever 

done impulse 
buying? 

I believe that 
owning a 
credit card 
encourages 
me to 
impulse buy. 
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Spearman's 
rho 

Have you ever done impulse 
buying? 

Correlation Coefficient 1.000 .119* 
Sig. (1-tailed) . .026 
N 265 265 

I believe that owning a credit 
card encourages me to impulse 
buy. 

Correlation Coefficient .119* 1.000 
Sig. (1-tailed) .026 . 
N 265 265 

*. Correlation is significant at the 0.05 level (1-tailed). 
 
       Analyses: From the table 6.1, we can see that the correlation coefficient between impulse buying and credit card is 0.119 and the 
p-value for one-tailed test of significance is less than 0.05 which is p=0.026. From these figures, we can conclude that there is a very 
low positive relation between credit card and impulse buying and that this correlation is significant at the significance level of 0.05 
 
Regression: 
 

Table 6.2 ANOVAa 

Model Sum of Squares Df Mean Square F Sig. 

1 Regression .701 1 .701 5.326 .022b 

Residual 34.642 263 .132   
Total 35.343 264    

a. Dependent Variable: Have you ever done impulse buying? 

b. Predictors: (Constant), I believe that owning a credit card encourages me to impulse buy. 

 
Table 6.3 Coefficientsa 
Model Unstandardized Coefficients Standardized 

Coefficients 
T Sig. 

B Std. Error Beta 
1 (Constant) 1.045 .054  19.356 .000 

I believe that owning a 
credit card encourages me 
to impulse buy. 

.044 .019 .141 2.308 .022 

a. Dependent Variable: Have you ever done impulse buying? 
 
       Analyses: The beta’s value of hedonic motivation is 0.044. It evaluate that there is a positive relationship between credit card and 
impulse buying behaviour. The ordinary least squares (OLS) equation for predicting impulse buying behaviour i.e. 
Impulse Buying Behaviour= (0.044) (Credit Card) + 1.045 
       We examined that p-value gives 0.022 for regression coefficient of credit card, which is less than 0.05, so we can reject our null 
hypothesis and conclude that the regression coefficient is not zero.  
 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 12, December 2015      57 
ISSN 2250-3153   

www.ijsrp.org 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
4.8 FREQUENCY OF SUPER STORES PEOPLE VISIT IN KARACHI: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
       Analyses: Table 7.1 explores that out of 265 respondents mostly go for Imtiaz Super Store for shopping and they have the 
maximum satisfaction level with it especially the price sensitive consumers. Secondly, Naheed Super Store has the most frequency 
level. Hyperstar Super Store, Metro, Chase up also has the significance frequency the respondents selected. Haidry Super Mart has the 
lowest frequency for impulse buying. 

Table: 7.1 Super Store 
 Frequency Percent Valid Percent Cumulative 

Percent 
Valid Imtiaz 94 35.5 35.5 35.5 

Hyperstar 35 13.2 13.2 48.7 
Metro 31 11.7 11.7 60.4 
Naheed 47 17.7 17.7 78.1 
Agha's 22 8.3 8.3 86.4 
Chase up 32 12.1 12.1 98.5 
Haidry Super Mart 4 1.5 1.5 100.0 
Total 265 100.0 100.0  
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IV. KEY FINDINGS 
∗ From the 265 respondents, we analyse that 95 

consumers visit and do shopping in Imtiaz super store, 
35 from Hyperstar, 31 from Metro, 47 from Naheed, 22 
from Agha’s, 32 from Chase up and 4 from Haidry 
Super Mart. 

∗ Our research suggests that from all the variables 
hedonic motivation and shopping environment has most 
impact on consumer’s impulse buying behaviour. 
Whereas, credit card, promotional scheme, visual 
merchandising and gender have somehow impact on 
impulse buying behaviour. 

∗ Gender variable pours negative influence in the 
impulsive purchasing attitude of customers. By 
evaluating every variables and finding their correlation, 
we come up with an outcome that hedonic motivation 
has the most positive and significant relationship with 
consumer’s impulsive buying behaviour up to 0.321 **. 
In addition, shopping environment has second most 
positive and significant relationship with impulsive 
buying behaviour of consumers around .281**. 
Moreover, visual merchandising has the third most 
positive relationship with impulse buying .233**. 

∗ Credit card and promotional scheme has least 
relationship of just .119* and .133*.  

∗ We make used of likert scale to find out data which 
enclosing 5 indications i.e. “Strongly Agree (SA), 
Agree(A), Neutral(N), Disagree(D), Strongly disagree 

(SD)” and respondents were involved to give their 
opinion. 

∗ We had a sample size of 265, out of it, 87 respondents 
were males and rest was females. Females pour more 
impact on Consumers impulsive buying behaviour than 
males. 

 

V. CONCLUSION 
       Impulse buying is unplanned purchase behaviour due to an 
unexpected craving to buy the product for self-gratification. 
Impulse buying is prompt by internal and external factors. 
Impulse buying has been a challenge for market researchers due 
to its complex nature.  In this study, factors influencing the 
impulse buying behaviour were examined. Stores are the area 
where purchaser purchases products whether it is intended or 
unintended purchase. Consumer’s impulse buying behaviour in 
super stores is favourable in Karachi, Pakistan. The obtained 
result shows that, consumers are more likely to buy to satisfy 
their emotional needs and for the reason of getting a sense of 
enjoyment, fulfilling a fantasy or bringing a change in the mood. 
A well decorated, with pleasurable and peaceful store 
environment along with colourful surroundings not just 
fascinating the consumers to buy unintentionally but also build 
excitement inside the minds of consumers. This study also 
reveals that visual merchandising has a significant role-play for 
consumer’s impulse buying. Consumers can be attracted to a 
store for acquire by settling up a well-designed window displays 
and by placing up a appropriate placement of products, 
packaging and displays of products along with a superior 
presentation of products and store level of the products sold 
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every year. Mostly the females do impulse buying as compare to 
the males. The availability of credit card has also impact on 
impulse buying behaviour. This study is favourable to the 
marketers by way of planning schemes to stimulate the impulse 
buying behaviour of the consumers and there by improve the 
sales of the product. 
 

VI. RECOMMENDATIONS 
         As six external and internal variables we discussed, were 
effected on impulse buying so we recommend: 

∗ Super stores should make the efforts to have pleasant 
tore environment to grab the customers, as the 
customers visiting the stores were direct. 

∗ As diversified promotional schemes attract the 
consumers towards the retailer store so it is 
recommended to the retailers that they should propose 
various kinds of promotional scheme time to time to 
encourage impulse buying by the consumers 

∗ The entire endeavour should compose to attract the 
customers by eye-catching visual merchandise and 
different window display scheme. This recommendation 
is for modern style and use attractive lights and colours. 

∗ Super stores should offer the cash discount and coupons 
to attract price sensitive consumers as the consumers 
seek discounts and other offers. 

∗ Super stores should offer credit card acceptance 
facilities to increase impulse buying as customers were 
prone to credit card facilities. 

 
         The people who are eager to choose this topic for further 
research should conduct the survey of other cities of Pakistan as 
well. Moreover, other variables like income level, , investor’s 
must be examine as they are also the other significant variables 
that may persuade consumer’s impulse buying behaviour. 
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Abstract- The research involves setting up a school for children 
in Lahore with the name of “Ideal Public School” on G.T Road, 
Lahore- Pakistan. The focus of this program is to provide 
students the highest quality education, in a safe and positive 
learning environment. For this purpose we shall hire experience 
teachers who play a very important role for the personal 
development of each student, they will be with students every 
step of the way to help them reach their individual goals (and 
maybe even reach some new goals they have never before 
thought possible).  
       We plans to enhance its programs as it expands, developing 
new programs to ensure the students have as much access to the 
different aspects of education and other activities. We realize that 
each student has different abilities, skills and intellectual level.  
Our program will enhance the student's capabilities and 
maximize their skills.  
       The teaching curriculum at the Ideal Public School is based 
on two concepts: "positive mental attitude" and "high goal 
setting." We are so positive about this program that it shall 
give students most professional, well supervised, highest quality 
education and a handsome profit for the owners.  
       Our financial plan is based on reaching our target strength of 
students while maintaining a reasonable expense.  If we reach 
our financial goals, we plan to acquire a stand-alone building for 
the Ideal Public School, which may better suit our growing 
needs. But in this current situation we will start our school from a 
building which we will acquire on rent.   
 
Index Terms- Commencement of school, financial analysis, 
business development, school management, payback 
 

I. INTRODUCTION 
he Ideal Public School will be start with the aim of 
providing quality education to the people of this area. 

Initially, we shall start with 8 classes (Montessori, Nursery, 
Kindergarten and 1 to 5) and gradually added new classes over 
the years.   
 
OBJECTIVES 

 To establish an environment that provides the highest 
possible standards of education. 

 To help pupils do their best and realize their full 
potential.  

 To help pupils adjust to the complexities and challenges 
of an increasingly interdependent and constantly 

changing world and to prepare them for life in the 21st 
century. 

 To develop an awareness of the rights, duties and 
responsibilities of a good citizen. 

 Moral and spiritual development of the students in 
keeping with our socio-cultural and religious 
background.     

 Enter into business by take 1 canal building on rent to 
establish School 

 Our school facilities will include canteen, classrooms, 
book shops, office, and staff room.   

 
MISSION 

 To develop individuals who can meet the academic, 
moral and cultural challenges of the modern world.  

 To establish an environment that provides the highest 
possible standards of education. 

  
ACADEMICS 
        The school will provide a wide range of academic education 
for all students in its care. The subjects will be include English, 
Urdu, Maths, Science, Social studies and Islamiyat. All our 
academic staff will be well-qualified. The minimum academic 
qualification requirement for a teacher will be graduation.  
Teacher training will be imparted to them throughout their stay 
with us. Along with academics, it is also important to develop the 
aesthetics sense of students so art and handwork provide a 
chance for students to exploit and develop their creative abilities.    
 
COMPUTERS 
        Computer literacy becomes the need of this era. We cannot 
visualize 21st century without it so we shall take computer classes 
for all our students of classes 2 and above. The services of 
qualified computer teachers will be engaged for this purpose.     
 
START-UP SUMMARY 
        The start-up funding requirements are estimated below.  The 
remaining funds will be applied to rent of the commercial 
property.  In addition, the school will require some initial cash 
reserves and additional assets.  The start-up costs are to be 
financed by the equity contributions of the owner. The initial 
start-up for Ideal Public School will be relatively inexpensive.   
 
SCHOOL LOCATION 
        Ideal Public School will be located at G.T Road Lahore.  
School shall be open in a 1 canal building area, with a 
receptionist desk, one faculty room, 3 washrooms, and 8 

T 
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classrooms.  There will be two offices; one will be used for 
principal and the other for the main office.  
        Plans are to have the building face a major street and have 
considerable foot and drive-by traffic.  Parking will be available 
outside the school.  
 
KEYS TO SUCCESS 

 Implement a solid budget and business plan. 
 Establish a unique, modern, safe and clean environment. 
 Focus on a good marketing plan to actively recruit 

students. 
 Keep the students and family members happy and part 

of the Ideal Public School 
 Plan on expanding to multiple locations. 

 
MARKET ANALYSIS SUMMARY 
        We shall hire well-educated staff because we believe that it 
makes a difference in our young children's lives.  Through good 
education the parents can visually see the difference in their 
child's daily behavior, attention span and their courtesy 
towards one another and the community.  Seeing children 
develop and fine tune their skills as they progress and develop 
self confidence.   
        We plan to have the number one school in the country.  By 
achieving this goal, the Ideal Public School will have helped 
hundreds of children achieve their goal of becoming more 
confident in their lives.  This will also develop the future 
leaders.    
        Our research show that there are many opportunities exist in 
our local marketplace.  There are some competitors in the 
area. We believe that our position as the potential leader in our 
marketplace is not an impossible task.  
 
SWOT ANALYSIS: 
STRENGTHS: 

• School shall be established for over 10 years. 
• School location will be located in a main G.T Road 

Lahore with easy access. 
• Our staff shall be very knowledgeable, experienced and 

educated. 
• Competitive pricing  

 
WEAKNESSES: 

• New School.  
• Lack of Instructors during start up. 
• No website at this time but it is planned for the future. 

 
OPPORTUNITIES: 

• Good opportunity to increase branches in upcoming 
years  

• Introduce the innovative and creative courses for the 
children 

• Can increase the targeted areas in Lahore 
• Can able to start school branches in city wide.  

 
THREATS: 

• Many full establish schools in areas 

• Low awareness of people regarding our school and its 
facilities. 

• Changing government policies regarding to education 
• Instable economical situation in the country  

 
PRICING STRATEGY 
        We must offer our services at a pricing structure that will 
both meet our financial needs.  Our value-priced fee structure 
shall be of Rs.1800 per month for Montessori, Nursery and 
Kindergarten and Rs.2000 for class 1 to 5. In addition, we shall 
work to identify other pricing structures which address lower 
income families. 
 
PROMOTION STRATEGY 
        Based on research, we determined marketing in local 
schools and public places is the most successful marketing 
strategy, followed by "word-of-mouth" for promoting our and 
finally advertising." For this purpose we have established the 
following promotional strategies: 
 

 Our students must like who we are and what we do, in 
order for us to succeed. 

 We will also advertise in the local "entertainment and 
news" paper, which will also provide good 
advertisement opportunities. 

 We will also use the local cable operators to give our ad 
through their cable. 

 We will use small amount of brushers.  
 
FINANCIAL PLAN 
        The initial investment in the School will be provided by 
owner equity.  Our financial plan is built on the assumption and 
we shall recruit the required amount of students on a rolling 
basis.   
        The goal of 250 students in 12-18 months is very 
obtainable.  When this goal is met, School will  start earning a 
handsome profit for its shareholders.  The long-term goal is to 
have enough cash on-hand and a solid history to pursue the 
ultimate goal of owning our own building.   
 
SOME IMPORTANT POLICIES  

• We will increase the fee for all the classes by 10% after 
2 years 

• We will also increase the pay package by 10% for all 
employees after 2 years. 

• No admission fee (a ease to students in taking 
admission) 

• Rent of the building will increase after 5 years by 20%. 
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Start up Expense 
 
In the following table we mention the start up cost for the school in which we show variable cost and fixed cost on annually basis:  
 

    PROJECTED EXPENSE IN START 

Category  Type of Expense Cost 

VC Advertising  25,000 
Brochures & letter expense 10,000 
Maintenance 10,000 
Utilities 168,000 
Miscellanies expenses   25,000 
Stationary Expense 60,000 

Total VC   298,000 
FC Teachers Salary 1512000 

Building Rent 960,000 
Renovation  200,000 
Equipment Expense 613,000 

Total FC   3,285,000 
Total Cost   3,583,000 

 
We need the following staff requirement for the start of school and also mention their salary: 
 

HR No. of 
Teachers 

Salary per 
person 

Salary Expense/ month Annual 

Staff (Per Month) 8 10000 80000 12 960000 
Admn. Staff  2 8000 16000 12 192000 
Principal 1 12000 12000 12 144000 
Security  & Peon 3 6000 18000 12 216000 
Total Salary Expense   1512000 

 
We also need the following equipment to start our business  
 

Equipment Expense 

Equipment type No of units per Unit Total  
Chairs 240 700 168000 
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Staff Chairs 20 1500 30000 

White Boards 10 5000 50000 
Tables 11 5000 55000 
Almirah 4 10000 40000 
Computers 6 15000 90000 
Generator 1 140000 140000 

Children playing tools     40000 

Total Expense     613000 

 
 
 These are the per year utility bill Expenses 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Advertisement Expenses (in the month of admission) 25000 

 
Follow is the rent we will pay in first 5 years and after 5 years it will increase by 20%. 
 

Building Expense Per month Annually 

Building Rent 80000 960000 
Renovation   200000 

 
Fee structure and increment with the passage of time (according to our policy fee will increase after 2 years) 
 

  Utility Bills   

Utility type Bill / month Bill / year 
Electricity Charges 10000 12 120000 
 
 
 

   

Telephone Charges 3000 12 36000 
Water charges 500 12 6000 
Gas charges 500 12 6000 
Total Expense      168000 

  Increment of 10% in fee after 2 years  
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This is our projected efficiency according to which our business will run 
Working structure according to efficiency  
 

Time period  Efficiency Total  
capacity 
per class 

No. of students 
per class 

 
 
Year 1 

50% 30 15 

 
 
Year 2 

55% 30 17 

Year 3 60% 30 18 

Year 4 65% 30 20 

 
 
Year 5 

70% 30 21 

 
Year 6 

75% 30 23 

Year 7 80% 30 24 

Year 8 85% 30 26 

Fee Structure   year 1 year 3 year 5 year 7 year 9 
Monthly Tuition Fee   1800 1980 2178 2395.8 2635 
class 1 to 5 Fee      2000 2200 2420 2662 2928 
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Year 9 90% 30 27 

Year 10 95% 30 29 

 
Our efficiency will be increase by 5% every Year that show our strength of student increase  
 
YEAR ONE 
 

TOTAL REVENUE PER ANNUM FOR YEAR 1 

Class type Number 
of 
students 

per student fee/month Total fee per year 

Montessori 15 1800 324000 
Nursery 15 1800 324000 
Kindergarten 15 1800 324000 
1 15 2000 360000 
2 15 2000 360000 
3 15 2000 360000 

4 15 2000 360000 
5 15 2000 360000 
TOTAL 
REVENUE  

 2772000 

     
Rent of Canteen 5000 12 60000 

 
 
 
 
 
 

    FORECAST FOR YEAR 1 

Category  Type of Expense Cost 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 12, December 2015      66 
ISSN 2250-3153   

www.ijsrp.org 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
According to the result of first year we are in loss by 751,000. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
YEAR TWO 
According to our working efficiency the number of students will increase by 5% and our working efficiency will be 55%. 
 

TOTAL REVENUE PER ANNUM FOR YEAR 2 

class type Number of students per student fee/month Total fee per year 
Montessori 17 1800 356400 

VC • Advertising                25,000  
brochures & letter expense               10,000  
• Maintenance               10,000  
• Utilities             168,000  
• Miscellanies expenses                 25,000  
Stationary Expense               60,000  

Total VC               298,000  
FC TEACHERS SALARY 1512000 

Building Rent             960,000  
Renovation              200,000  
Equipment Expense             613,000  

Total FC           3,285,000  
Total Cost           3,583,000  

Total Revenue in first YEAR 

Fee Revenue                  2,772,000  

Shop Rent                        60,000  

Total                  2,832,000  

NET INCOME IN FIRST YEAR 
NET INCOME = INFLOW - 
OUTFLOW 
 NET INCOME                  (751,000) 
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Nursery 17 1800 356400 
Kindergarten 17 1800 356400 
1 17 2000 396000 
2 17 2000 396000 
3 17 2000 396000 
4 17 2000 396000 
5 17 2000 396000 
TOTAL REVENUE From Fee   3049200 

 
 
 
Our expenses for the year 2 are as follows 
 

    FORECAST FOR YEAR 2 

Category  Type of Expense Cost 

VC • Advertising *               25,000  
brochures & letter expense               10,000  
• Maintenance               10,000  
• Utilities             168,000  
• Miscellanies expenses                 25,000  

Stationary Expense               60,000  
Total VC               298,000  
FC TEACHERS SALARY 1512000 

Building Rent             960,000  
    
    

Total FC           2,472,000  
Total Cost           2,770,000  

 
So our net income for this year will be 
 

Total Revenue in YEAR 2 

Fee Revenue                  3,049,200  
Shop Rent                        60,000  
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So according to this year net income we are earning 339200 for this year. 
 
YEAR THREE 
 
According the year three efficiency following will be the revenues and we also change the fee structure as we defined above. 
 

TOTAL REVENUE PER ANNUM FOR YEAR 3 

class type Number of 
students 

per student fee/month Total fee per year 

Montessori 18 1980 427680 
Nursery 18 1980 427680 
Kindergarten 18 1980 427680 
1 18 2200 475200 
2 18 2200 475200 
3 18 2200 475200 
4 18 2200 475200 
5 18 2200 475200 
TOTAL REVENUE From 
Fee 

  3659040 

 
According to our policies we have to increase the pays of staff by 10% 
 

   Salary expense for year 3    

HR No Old salary Increment  New 
salary  

salary Expense months Annual 

Staff (Per Month) 8 10000 10% 11000 88000 12 1056000 

Admn. Staff  2 8000 10% 8800 17600 12 211200 

Total                  3,109,200  

NET INCOME 
NET INCOME = INFLOW - 
OUTFLOW 
 NET INCOME                       339,200  
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Principal 1 12000 10% 13200 13200 12 158400 
Security  & Peon 3 6000 10% 6600 19800 12 237600 
Total salary expense       1663200 

 
 

    FORECAST FOR YEAR 3 

Category  Type of Expense Cost 

VC • Advertising *               25,000  
brochures & letter expense               10,000  
• Maintenance               10,000  
• Utilities             168,000  
• Miscellanies expenses                 25,000  
Stationary Expense               60,000  

Total VC               298,000  
FC TEACHERS SALARY 1663200 

Building Rent             960,000  
    
    

Total FC           2,623,200  
Total Cost           2,921,200  
   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
AS WE CAN SEE WE ARE EARNING 797,840 AS A NET INCOME 
 
 

Total Revenue in YEAR 3 

Fee Revenue                  3,659,040  
Shop Rent                        60,000  
Total                  3,719,040  

NET INCOME 
NET INCOME = INFLOW - OUTFLOW 
 NET INCOME                       797,840  
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YEAR FOUR 
According the year three efficiency following will be the number of students and revenues 
 

TOTAL REVENUE PER ANNUM FOR YEAR 4 

class type Number of students per student fee/month Total fee per 
year 

Montessori 20 1980 463320 
Nursery 20 1980 463320 
Kindergarten 20 1980 463320 
1 20 2200 514800 
2 20 2200 514800 
3 20 2200 514800 
4 20 2200 514800 
5 20 2200 514800 
TOTAL REVENUE From Fee   3963960 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

    FORECAST FOR YEAR 4 

Category  Type of Expense Cost 

VC • Advertising *               25,000  
brochures & letter expense               10,000  
• Maintenance               10,000  
• Utilities             168,000  
• Miscellanies expenses                 25,000  
Stationary Expense               60,000  

Total VC               298,000  
FC TEACHERS SALARY 1663200 

Building Rent             960,000  
    
    

Total FC           2,623,200  
Total Cost           2,921,200  

Total Revenue in YEAR 4 
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At the end of year four the net income is 1,102,760 
 
YEAR FIVE 
 
According to the efficiency the number of students increase and become 21  

TOTAL REVENUE PER ANNUM FOR YEAR 5 

class type Number of students per student fee/month Total fee per year 
Montessori 21 2178 548856 
Nursery 21 2178 548856 
Kindergarten 21 2178 548856 
1 21 2420 609840 
2 21 2420 609840 
3 21 2420 609840 
4 21 2420 609840 
5 21 2420 609840 
TOTAL REVENUE From Fee   4695768 

 
As we know after two year we have to increase the pays for stuff 
 

   Salary expense for year 5    

HR No. Salary  Increment New salary salary Expense months Annual 
Staff (Per Month) 8 11000 10% 12100 96800 12 1161600 
Admin. Staff  2 8800 10% 9680 19360 12 232320 

Principal 1 13200 10% 14520 14520 12 174240 
Security  & Peon 3 6600 10% 7260 21780 12 261360 
Total salary expense       1829520 

 

Fee Revenue                  3,963,960  
Shop Rent                        60,000  
Total                  4,023,960  

NET INCOME 
NET INCOME = INFLOW - OUTFLOW 

 NET INCOME                    1,102,760  
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AT THE END OF YEAR FIVE WE HAVE NET INCOME OF 1,668,248 
 
YEAR SIX 

    FORECAST FOR YEAR 5 

Category  Type of Expense Cost 

VC • Advertising *               25,000  
brochures & letter expense               10,000  
• Maintenance               10,000  
• Utilities             168,000  
• Miscellanies expenses                 25,000  
Stationary Expense               60,000  

Total VC               298,000  
FC TEACHERS SALARY 1829520 

Building Rent             960,000  
    
    

Total FC           2,789,520  
Total Cost           3,087,520  

Total Revenue in YEAR 5 

Fee Revenue                  4,695,768  
Shop Rent                        60,000  
Total                  4,755,768  

NET INCOME  
NET INCOME = INFLOW - 
OUTFLOW 
 NET INCOME                    1,668,248  
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TOTAL REVENUE PER ANNUM FOR YEAR 6 

class type Number of 
students 

per student fee/month Total fee per 
year 

Montessori 23 2178 588060 
Nursery 23 2178 588060 
Kindergarten 23 2178 588060 
1 23 2420 653400 
2 23 2420 653400 
3 23 2420 653400 
4 23 2420 653400 
5 23 2420 653400 
TOTAL REVENUE From Fee   5031180 

 
As we already defined that the rent will increase after 5 years by 20% 
 

20% increase in rent after 5 years (in year 6) 
  per month percent increase annually  
BUILDING RENT 80000 20% 1152000 

 
 

    FORECAST FOR YEAR 6 

Category  Type of Expense Cost 

VC • Advertising *               25,000  
brochures & letter expense               10,000  
• Maintenance               10,000  
• Utilities             168,000  
• Miscellanies expenses                 25,000  
Stationary Expense               60,000  

Total VC               298,000  
FC TEACHERS SALARY 1829520 

Building Rent         1,152,000  
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YEAR SEVEN 
 
According to the efficiency criteria the number of students will be 24 in each class in 7th year. 
 

TOTAL REVENUE PER ANNUM FOR YEAR 7 

class type Number of 
students 

per student fee/month Total fee per 
year 

Montessori 24 2396 689990 
Nursery 24 2396 689990 
Kindergarten 24 2396 689990 
1 24 2662 766656 
2 24 2662 766656 
3 24 2662 766656 
4 24 2662 766656 
5 24 2662 766656 
TOTAL REVENUE From Fee  5903251 

 
The salary will also increase by 10% in year seven 
 

  Salary expense for year 7    

HR No Old Salary  increment New salary salary Expense months Annual 

Total FC           2,981,520  
Total Cost           3,279,520  

Total Revenue in YEAR 6 

Fee Revenue                  5,031,180  
Shop Rent                        60,000  
Total                  5,091,180  

NET INCOME 
NET INCOME = INFLOW - OUTFLOW 
 NET INCOME                    1,811,660  
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Staff (Per Month) 8 12100 10% 13310 106480 12 1277760 
Admn. Staff  2 9680 10% 10648 21296 12 255552 
Principal 1 14520 10% 15972 15972 12 191664 
Security  & Peon 3 7260 10% 7986 23958 12 287496 
Total salary 
expense 

      2012472 

 
 
 
 
 
 

    FORECAST FOR YEAR 7 

Category  Type of Expense Cost 

VC • Advertising *               25,000  
brochures & letter expense               10,000  
• Maintenance               10,000  
• Utilities             168,000  
• Miscellanies expenses                 25,000  
Stationary Expense               60,000  

Total VC               298,000  
FC TEACHERS SALARY 2012472 

Building Rent         1,152,000  
    
    

Total FC           3,164,472  
Total Cost           3,462,472  

 
Total Revenue in YEAR 7 

Fee Revenue                  5,903,251  
Shop Rent                        60,000  
Total                  5,963,251  

NET INCOME 
NET INCOME = INFLOW - OUTFLOW 
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 NET INCOME                    2,500,779  

 
YEAR EIGHT 
 
In the eighth year our working efficiency will be 85% so the number of students will be 26 in each class.  
 

TOTAL REVENUE PER ANNUM FOR YEAR 8 

class type Number of 
students 

per student fee/month Total fee per 
year 

Montessori 26 2396 733115 
Nursery 26 2396 733115 
Kindergarten 26 2396 733115 
1 26 2662 814572 
2 26 2662 814572 
3 26 2662 814572 
4 26 2662 814572 
5 26 2662 814572 
TOTAL REVENUE From Fee   6272204 

 
 
 
 
 

    FORECAST FOR YEAR 8 

Category  Type of Expense Cost 

VC • Advertising *               25,000  
brochures & letter expense               10,000  
• Maintenance               10,000  
• Utilities             168,000  
• Miscellanies expenses                 25,000  
Stationary Expense               60,000  

Total VC               298,000  
FC TEACHERS SALARY 2012472 

Building Rent         1,152,000  
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Total FC           3,164,472  
Total Cost           3,462,472  

 
 
 

Total Revenue in YEAR 8 

Fee Revenue                  6,272,204  
Shop Rent                        60,000  
Total                  6,332,204  

NET INCOME 
NET INCOME = INFLOW - OUTFLOW 
 NET INCOME                    2,869,732  

 
YEAR NINE 
 
In the eighth year our working efficiency will be 90% so the number of students will be 27 in each class.  
 

TOTAL REVENUE PER ANNUM FOR YEAR 9 

class type Number of 
students 

per student fee/month Total fee per 
year 

Montessori 27 2635 853863 
Nursery 27 2635 853863 
Kindergarten 27 2635 853863 
1 27 2928 948737 
2 27 2928 948737 
3 27 2928 948737 
4 27 2928 948737 
5 27 2928 948737 
TOTAL REVENUE From Fee   7305273 

 
 
 
The salary will also increase by 10% in year nine  
 

  Salary expense for year 9    
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HR No Old Salary increment New salary salary Expense months Annual 

Staff (Per Month) 8 13310 10% 14641 117128 12 1405536 
Admn. Staff  2 10648 10% 11712.8 23425.6 12 281107.2 
Principal 1 15972 10% 17569.2 17569.2 12 210830.4 
Security  & Peon 3 7986 10% 8784.6 26353.8 12 316245.6 
Total salary 
expense 

      2213719 

 
    FORECAST FOR YEAR 9 

Category  Type of Expense Cost 

VC • Advertising *               25,000  
brochures & letter expense               10,000  
• Maintenance               10,000  
• Utilities             168,000  
• Miscellanies expenses                 25,000  
Stationary Expense               60,000  

Total VC               298,000  
FC TEACHERS SALARY 2213719 

Building Rent         1,152,000  
    
    

Total FC           3,365,719  
Total Cost           3,663,719  

 
 

Total Revenue in YEAR 9 

Fee Revenue                  7,305,273  
Shop Rent                        60,000  
Total                  7,365,273  

NET INCOME 
NET INCOME = INFLOW - OUTFLOW 
 NET INCOME                    3,701,554  
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YEAR TEN 
 

TOTAL REVENUE PER ANNUM FOR YEAR 10 

class type Number of 
students 

per student fee/month Total fee per 
year 

Montessori 29 2635 901300 
Nursery 29 2635 901300 
Kindergarten 29 2635 901300 
1 29 2928 1001444 
2 29 2928 1001444 
3 29 2928 1001444 
4 29 2928 1001444 
5 29 2928 1001444 
TOTAL REVENUE From Fee   7711122 

 
 

    FORECAST FOR YEAR 10 

Category  Type of Expense Cost 

VC • Advertising *               25,000  
brochures & letter expense               10,000  
• Maintenance               10,000  
• Utilities             168,000  
• Miscellanies expenses                 25,000  
Stationary Expense               60,000  

Total VC               298,000  
FC TEACHERS SALARY 2213719 

Building Rent         1,152,000  
    
    

Total FC           3,365,719  
Total Cost           3,663,719  

 
Total Revenue in YEAR 10 
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Fee Revenue                  7,711,122  
Shop Rent                        60,000  
Total                  7,771,122  

NET INCOME 
NET INCOME = INFLOW - OUTFLOW 
 NET INCOME                    4,107,403  

 
CASH FLOWS IN 10 YEAR PERIOD 
 

Year Revenue Expense Net Income 
1 2832000 3583000 -751000 
2 3109200 2770000 339200 
3 3719040 2921200 797840 
4 4023960 2921200 1102760 
5 4755768 3087520 1668248 
6 5091180 3279520 1811660 
7 5963251 3462472 2500779 
8 6332204 3462472 2869732 
9 7365273 3663719 3701554 

10 7771122 1450000 6321122 

 
Graphical representation of revenue and expenses throughout the business life 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 12, December 2015      81 
ISSN 2250-3153   

www.ijsrp.org 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 12, December 2015      82 
ISSN 2250-3153   

www.ijsrp.org 

 
 
 
 
 
 

Graphical representation of NET INCOME throughout the business life 
 

 
 

ECONOMIC ANALYSIS FOR BUSINESS 
 
 

EOY CF 

0 -3583000 
1 -751000 
2 339200 
3 797840 
4 1102760 
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5 1668248 
6 1811660 
7 2500779 
8 2869732 
9 3701554 
10 4107403 

 
 

Economic Analysis 

IRR 24% 
P.W 8209481 

A.W 1958148 

F.W 50830945 

Payback Period 5.23 years 
MARR 20% 
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Income Statement 

Particulars Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 
Revenue 2832000 3109200 3719040 4023960 4755768 5091180 5963251 6332204 7365273 7771122 
Operating Expenses 

Advertising          
25,000  

        
25,000  

          
25,000  

          
25,000  

           
25,000  

           
25,000  

           
25,000  

          
25,000  

          
25,000  

           
25,000  

Brochures & letter 
expense 

        
10,000  

        
10,000  

          
10,000  

          
10,000  

           
10,000  

           
10,000  

           
10,000  

          
10,000  

          
10,000  

           
10,000  

Maintenance         
10,000  

        
10,000  

          
10,000  

          
10,000  

           
10,000  

           
10,000  

           
10,000  

          
10,000  

          
10,000  

           
10,000  

Utilities       
168,000  

      
168,000  

       
168,000  

        
168,000  

         
168,000  

        
168,000  

        
168,000  

       
168,000  

        
168,000  

        
168,000  

Miscellanies expenses           
25,000  

        
25,000  

          
25,000  

          
25,000  

           
25,000  

           
25,000  

           
25,000  

          
25,000  

          
25,000  

           
25,000  

Stationary Expense         
60,000  

        
60,000  

          
60,000  

          
60,000  

           
60,000  

           
60,000  

           
60,000  

          
60,000  

          
60,000  

           
60,000  

Teachers Salary 1512000 1512000     
1,663,200  

    
1,663,200  

     
1,829,520  

     
1,829,520  

     
2,012,472  

    
2,012,472  

    
2,213,719  

     
2,213,719  

Building Rent 960000 960000        
960,000  

        
960,000  

         
960,000  

     
1,152,000  

     
1,152,000  

    
1,152,000  

    
1,152,000  

     
1,152,000  

Renovation  200000 0 0 0 0 0 0 0 0 0 
Equipment Expense 613000 0 0 0 0 0 0 0 0 0 
Total Operating 
Expense 

  
3,583,000  

  
2,770,000  

    
2,921,200  

    
2,921,200  

     
3,087,520  

     
3,279,520  

     
3,462,472  

    
3,462,472  

    
3,663,719  

     
3,663,719  

Net Income     
(751,000) 

      
339,200  

       
797,840  

    
1,102,760  

     
1,668,248  

     
1,811,660  

     
2,500,779  

    
2,869,732  

    
3,701,554  

     
4,107,403  

 
As we can see from our cash flows and from the income statement this business is feasible and very profitable.    
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Abstract- The pollution status of freshwater ponds in Chavara, an 
industrial area in Kollam district, south west coast of India was 
studied seasonally for a period of one year from January 2014 to 
December 2014. The parameters determined for the study were 
pH, conductivity, total dissolved solids, alkalinity, total hardness, 
Chloride, Dissolved oxygen (DO), Biological oxygen demand 
(BOD), Chemical oxygen demand (COD), sulphate and nitrate 
concentrations. The study revealed that maximum conductivity, 
TDS, Chloride, Total Hardness, BOD, sulphate and COD were 
recorded during summer and minimum during the monsoon 
season. pH and total alkalinity was found to be high in post 
monsoon period and low on summer. Maximum DO was 
recorded during monsoon and minimum on summer. Highest 
value of Nitrate was observed during pre monsoon and lowest 
value on summer. The study indicated that the waste water from 
the industrial area is deteriorating the water quality of nearby 
water bodies. 
 
Index Terms- Physico-chemical Parameters, Chavara industrial 
area, Pollution status, COD, DO. 
 

I. INTRODUCTION 
resh water availability is the most important criteria for the 
survival of life on earth. Without water, life will not exist in 

this planet.  Ponds, lakes, rivers and reservoirs form the 
important fresh water bodies on earth. Ponds and lakes are   
lentic water bodies and have tremendous capacity to retain water 
in an ecosystem .They play a chief role in maintaining the water 
balance in the ecosystem. Even though water is that much vital 
for life, fresh water bodies are not getting hold of great 
botheration. Rapid industrialization always leads to waste 
disposal issues. Most of the industries are to be found on the 
banks of aquatic water bodies and consider them as easiest and 
cheapest place for disposing their waste products. Such 
indiscriminate disposal of toxic industrial effluents always leads 
to severe environmental problems. So it is important to monitor 
the water quality profile of aquatic ecosystem using Physico-
chemical Parameters and pollution status of aquatic ecosystems 
can be monitored time to time for proper utilization of water 
bodies. 
        In Kerala as per Kerala State Pollution Control Board 
(KSPCB), 423 hazardous waste generating units were present. 
Kerala Minerals and Metals Ltd (KMML) is one such public 
sector, sited at Chavara, Kollam District, Kerala produces 40,000 

MT waste product (sludge) per annum during the production of 
titanium dioxide pigment. (Jayasree et al., 2009).  Accidental 
leakage of this industrial effluent has led to the degradation of 
adjacent area of industry along with surrounding aquatic 
ecosystems. Compared to other water bodies less research work 
have been carried out related to the conservative status of pond 
ecosystem. (Linton et al., 2000). In the recent years several 
studies have been made on KMML related issues (Humsa et al., 
2015; Krishnan et al., 2013; Shaji et al., 2009 and Divakaran et 
al., 2013) but not much information is available on Physico-
Chemical parameters of the pond water bodies in this area. 
 
MATERIALS AND METHODS 
        The sites selected for the study include seven naturally 
occurring fresh water ponds from Chavara taluk, an industrial 
area in Panmana panchayat where KMML, one of the few profit-
making public sector units in Kerala, situated in the south west 
coast of India. Seven sampling stations (S1 to S7) were preferred 
for this study based on the requirement of this investigation. For 
analysing the physic-chemical properties, water samples were 
collected from selected stations for a period of one year from 
January 2014 to December 2014. For analysis, the samples were 
collected in clean polyethylene, white two litre cans. After proper 
labelling, the samples were brought to the laboratory for further 
analysis of various physico-chemical parameters. The physico-
chemical characteristics of water was analysed using standard 
methods of (APHA, 2008). 
 
RESULT AND DISCUSSION 
        The  values of  each parameter during  different  seasons 
(pre monsoon, monsoon, post monsoon and summer)  and 
different stations ( seven pond ecosystem in Chavara industrial 
area )  during Jan-2014 to Dec 2014 are given in  different Tables 
(1 to 11. The result obtained was compared and discussed with 
other water quality standards and also with other works related to 
this study.  
 
pH  
         In the present investigation the pH in different pond 
ecosystem (Table 1) varied between 3.1 (S7) summer and 8.4 
(S4) Post monsoon. Seasonal average showed a high pH in the 
post monsoon and low in the summer in the study period. The 
station average showed a very low pH in station S7 where pH 
dropped to highly acidic nature. The (WHO, 1993) and (BIS, 
1991) recommendation of pH is 6.5- 8.5. Minimum value of 3.1 
recorded at S7 representing good evidence on the effect of the 

F 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 12, December 2015      88 
ISSN 2250-3153   

www.ijsrp.org 

industrial effluent at this site. Variation in pH will be affect the 
metabolic  activities of aquatic organisms .The analysis of 
variance (ANOVA) of pH  revealed a significant variation 
between station and between seasons at P<0.05 level.  
 
Electrical conductivity 
        High concentration of acid, base or salt in water results in 
increase of Electrical Conductivity (EC) of that water (Ramesh, 
2014). Electrical conductivity (EC) of different pond ecosystem 
showed that the highest EC was noticed in station S4 (1951.33 
μS.) during summer season and minimum value obtained during 
monsoon season in S1 (345.33 μS) (Table-2). Due to greater 
evaporation, concentration of salts gets increased so as to show a 
higher EC in summer; during monsoon due to precipitation 
results in dilution makes value reduced (Trivedy et al., 1984). 
Similarly high E.C. was reported from Bandematta Hosakere 
Lake during the summer season and low during monsoon season 
(Bheemappa, 2015). ANOVA showed highly significant 
variation between seasons and between stations at 0.05 % level. 
 
Total Dissolved Solids  
        In the present investigation the seasonal mean concentration 
of total dissolved solid were shown in Table 3. The TDS of the 
stations ranged from 234.66 mg/L (S1) in monsoon to 1298 mg/L 
(S4) in summer. The highest seasonal average for TDS was 
768.04 mg/L for summer and the minimum 363.6667 mg/L for 
monsoon and this may be due to dilution effect of rainy season 
(Manosathiyadevan , 2009). Compared with other stations, in 
monsoon the highest value (490 mg/L) was for S7. This high 
value of TDS may be due to the leaching of various pollutants 
into the groundwater (Jothivel et al., 2014). Water having value 
more than 500 mg /l cannot be used for drinking purpose. 
(Kamble et al., 2013). High level of dissolved solids inversely 
affect the gas solubility, hence reduces usability for water for 
drinking, irrigation and industrial purposes (Saxena, 1994). The 
analysis of variance (ANOVA) of TDS shown highly significant 
variation between stations and between seasons at P<0.05 level. 
 
Total Alkalinity 
        In the present study, total alkalinity values ranged from 
48.33 mg/L (S7) to 148 mg/L (S6) were shown in Table 4. Zero 
value for alkalinity was observed in S7 for all the seasons. It may 
be due to highly acidic disposal of effluent from nearby industry. 
Highest seasonal average for alkalinity was observed in post 
monsoon (107.66 mg/L) and lowest for summer 60.19 mg/L). 
This was also supported by Choudhary et al., in 2014. During 
post monsoon periods water input is high and dissolution of 
calcium carbonate may occur hence result in increase in total 
alkalinity (Padma and Periakali, 1999). The analysis of variance 
(ANOVA) showed that the variation between station and months 
with in the station were significant at 0.05 level. 
 
Total Hardness  
         Hardness of water is mainly due to the presence of Calcium 
and Magnesium ions. Hardness of water   indicates about the 
consistence of water, whether it is soft, moderately hard, hard or 
very hard (above 300 mg/L) (Dutta et al., 2013). In the current 
study the hardness values ranged from 95.66 mg/L (S1) in 
monsoon to 474.33 mg/L (S6) in the summer season were shown 

in Table 5. Highest seasonal average of total hardness is 364.52 
mg/L for summer season and lowest for monsoon. This result 
was also supported by the studies of (Hoare, 2008).  In summer 
excluding S5 and S7 all station values ranges above 300 mg/L. 
Domestic and industrial effluents also impart high hardness to 
water (Singh et al., 1999). Ca and Mg salts get solubilise faster in 
summer due to increase in temperature, hence high hardness can 
be noticed during these seasons ( Kalpana et al., 2014; 
Shivayogimath et al., 2012; Mumtazuddin et al., 2012). The 
analysis of variance (ANOVA) showed a significant variation 
between season and between stations at 0.05 levels. 
 
Chloride 
        Chloride occurs in all type of water and is one of the 
important parameter for determining the quality of water. In this 
study lowest value obtained was 76.66 mg/L (S1) in monsoon 
and highest value in summer (700 mg/L in S4), ( Jain 2008), 
(Dhanapakiam et al ., 1999) also reported that lower value of 
chloride was recorded in rainy season (Manjare et al., 2010), 
(Swaranlatha and  rao,1998) reported that highest chloride value 
was obtained in summer. Highest seasonal mean is observed in 
summer (357.71 mg/L) and lowest in monsoon (147.38 
mg/L).This was shown in Table 6. The annual average is highest 
in S4 (419.08 mg/L). These elevated levels of the chlorides may 
be endorsed of the industrial discharge or accidental leakage of 
Titanium Tetra Chloride. This was supported by Humsa et al., 
(2015). The maximum annual average of chloride was in the 
station S4 (419.08mg/L). ANOVA showed highly significant 
variation between seasons (P<0.05) and between stations 
(P<0.05).   
 
Dissolved Oxygen 
        The value of DO varies from 2.1 mg/L to 6.8 mg/L (Table 
7). Low DO may indicate the presence of higher organic matter 
(Solanki et al., 2007). The maximum value (6.8 mg/l) was 
recorded in site-3 in Monsoon and minimum values (2.1 mg/l) in 
site- 7 in summer. When comparing the seasonal mean values 
highest dissolved oxygen was noticed during the monsoon and 
lowest in summer which agrees with the observation of Baskar et 
al., (2013), Singh et al., (2010). Reduction of organic matters 
needs a large amount of DO, so usually low DO may obtain in 
summer (Mamta and Ranga, 2012). In monsoon, heavy rainfall 
result in influx of water causes dilution results in increase of DO 
(Koshy, 2013).  ANOVA showed that variations in concentration 
of DO between stations and seasons were significant at P<0.05 
level 
 
Biochemical Oxygen Demand  
        Biochemical Oxygen Demand (BOD) can be explained as 
the amount of available oxygen utilized by the microbes for 
decomposing the organic matter through biological oxidation 
process. Seasonal variation in BOD is shown in Table 8. In the 
present study highest BOD value was obtained in the station 
seven (9 mg/L) in summer season and lowest value 2.2 mg/L in 
Station six during monsoon season. Seasonal average also shows 
that summer season obtained maximum value (5.97 mg/L)) and 
minimum (2.77 mg/L) in monsoon season. High value of BOD in 
summer may be due to higher rate of organic decompositi 
(Abdar, 2013). Station average showed that highest BOD value 
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was in S2 (4.7 mg/L) and lowest in S6 (4.075 mg/L). The 
analysis of variance (ANOVA) showed a significant variation 
between season and between stations at P<0.05 level 
 
Chemical Oxygen Demand 
         Chemical oxygen demand (COD) is an important parameter 
for studying the pollution status of a water body. Table 9 shows 
the seasonal variation in COD in different seasons.  The highest 
seasonal average for COD value was obtained in summer (59.41 
mg/L) and lowest for monsoon (24.85 mg/L). Compared to all 
other stations S2 had highest COD value for all seasons. High 
COD values may be due to the presence of non biodegradable 
oxygen demanding pollutants in the water. Mainly industrial 
effluents or sewage contribute the high COD content in an 
aquatic ecosystem (Elayaraj and Selvaraju, 2015). The analysis 
of variance (ANOVA) showed a significant variation between 
seasons and between stations at P<0.05 level. 
 
Nitrate 
        The seasonal variations of nitrate in different stations are 
presented in Tables 10. Nitrogen generally occurred as nitrate in 
most of the aquatic ecosystems. Amount and rate of supply of 
nitrate mostly depend on the land use practices of nearby water 
bodies. (Hulyal and Kaliwal, 2011). Usually fertilizers, 
municipal and industrial waste waters, agricultural wastes may 
contribute major source of nitrogen in an aquatic ecosystem. 
Highest seasonal average was observed in pre monsoon (5.64 
mg/L) followed by monsoon and post monsoon and lowest in 
summer (1.81 mg/L). Nitrate value ranged from 0.55 mg/L (S6 in 
summer) to 15.80 mg/L (S7 in pre monsoon).Generally in rainy 
season highest nitrate concentration was observed due to influx 
of water and greater surface runoff (Shai and Sinha, 1969), 
(Yadav et al., 2013). This is in agreement with the present study 
except S5 and S7 where high concentration of nitrate was found 
in all of the seasons. This may be due to the influence of 
industrial discharge that increases high nutrient content in the 
pond ecosystems. 
 
Sulphate 
        In this study sulphate value ranged from 4.40 mg/L (S2) in 
monsoons to 53.62 mg/L (S4) in summer,(Table11) which are 
within permissible limits according to WHO (1984). Highest 
seasonal average (32.73) was shown in summer and lowest 
(13.01) for Monsoon season. Compared to other sites S4, S5 and 
S6 showed high sulphate values in all the seasons. The analysis 
of variance showed significant variation between seasons 
(P<0.05) and between stations (P<0.05) 
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Station Pre monsoon 

M±SE 
Monsoon 
M±SE 

Post monsoon 
M±SE 

Summer 
M±SE 

Mean 

S1 6.96±0.08 7.70±0.09 8.07±0.17 6.70±0.25 7.36±0.18 
S2 6.87±0.08 7.40±0.09 7.93±0.08 6.80±0.08 7.25±0.14 
S3 6.93±0.08 7.83±0.02 7.43±0.02 6.80±0.08 7.25±0.12 
S4 7.13±0.18 6.93±0.08 8.43±0.20 6.40±0.20 7.22±0.23 
S5 6.87±0.08 7.20±0.02 8.06±0.08 6.33±0.12 7.12±0.19 
S6 6.73±0.08 7.57±0.02 8.13±0.02 6.33±0.08 7.19±0.21 
S7 3.43±0.08 4.00±0.02 3.76±0.08 3.16±0.02 3.59±0.09 
mean 6.42±0.49 6.95±0.5. 7.40±0.61 6.07±0.48 6.71±.51 

 
Table 1. Seasonal variations of pH in different stations in the pond systems with during 2014 

 
Station Pre monsoon 

M±SE 
Monsoon 
M±SE 

Post monsoon 
M±SE 

Summer 
M±SE 

Mean 

S1 838.67±0.32 345.33±1.76 457.33±2.90 956.33±0.32 649.41±76.78 
S2 1114.67±0.32 615.67±1.44 781.66±1.2 1399±0.57 977.75±91.17 
S3 1001±0.57 455±2.64 573.33±1.2 1160.33±0.32 797.42±87.98 
S4 1559±0.57 618±1.15 788.33±1.76 1951.33±0.87 1229.16±165 
S5 818.33±0.32 494±2.30 645.66±2.02 961.33±0.87 729.83±53.11 
S6 763±0.57 555.33±3.47 642±2.30 1112.33±1.44 768.16±63.91 
S7 679.33±0.32 411±0.57 501.33±2.90 841.67±0.66 608.33±49.97 
mean 967.71±113.0 499.19±39.11 627.09±48.3 1197.47±142.93 822.86±81.27 

 
Table 2. Seasonal variations of in (E C) of different stations in the pond systems during 2014 
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Station Pre monsoon 

M±SE 
Monsoon 
M±SE 

Post monsoon 
M±SE 

Summer 
M±SE 

Mean 

S1 582.33±2.72 234.66±2.40 303.66±5.92 636.33±3.27 439.25±51.96 
S2 635.00±2.88 368.66±5.92 428.66±3.75 784.33±3.27 554.16±49.95 
S3 656.00±1.52 286.66±3.52 323.33±1.76 730.33±2.60 499.08±59.18 
S4 965.00±2.64 439.33±5.80 490.33±0.87 1298±0.99 798.16±106.73 
S5 525.00±3.78 344.33±2.60 376±2.30 623.33±13.01 467.16±34.21 
S6 489.66±3.75 382.00±2.30 425±2.64 741.67±1.2 509.58±44.63 
S7 407.66±4.09 490.00±0.57 455±2.88 562.33±1.85 478.75±17.04 
mean 608.66±67.64 363.66±32.72 400.28±25.98 768.04±93.07 535.16±45.9 

 
Table 3. Seasonal variations of Total Dissolved Solids in different stations in the pond system during 2014 

 
Station Pre monsoon 

M±SE 
Monsoon 
M±SE 

Post monsoon 
M±SE 

Summer 
M±SE 

Mean 

S1 91.33±1.85 88.33±0.87 110.33±1.20 55±2.30 86.25±6.03 
S2 124.00±2.08 155.66±0.33 161.00±1.52 75.33±2.71 129.00±10.27 
S3 107.00±1.52 127.66±0.87 136.00±2.30 85.66±2.02 114.08±5.92 
S4 73.00±1.52 86.33±0.87 70.333±0.88 48.33±1.76 69.50±4.15 
S5 122.00±1.52 111±0.57 127.33±1.76 74.00±2.30 108.58±6.31 
S6 115.33±1.20 140.33±0.87 148.66±2.02 85.00±0.99 121.83±7.49 
S7 0 0 0 0 0 
mean 90.38±16.54 101.33±19.46 107.67±21.1 60.19±11.31 89.89±16.89 

 
Table 4. Seasonal variations of Total alkalinity (mg/L) in different stations in the pond systems during 2014 

 
Station Pre monsoon 

M±SE 
Monsoon 
M±SE 

Post monsoon 
M±SE 

Summer 
M±SE 

Mean 

S1 239.66±2.18 95.66±2.84 139.66±1.66 300.33±4.97 193.83±24.2 
S2 352.66±2.33 200.66±2.90 288.33±1.85 412.33±1.45 313.50±23.69 
S3 283.33±2.90 124.00±2.08 202.00±4.04 353.00±2.51 240.58±25.94 
S4 380.66±2.40 209.00±4.50 275.66±3.17 458.66±5.90 331.00±28.91 
S5 239.00±2.08 142.00±3.05 199.33±4.09 284.00±4.35 216.08±15.81 
S6 300.66±8.25 168.00±1.52 225.00±6.08 474.33±2.33 292.00±34.84 
S7 235.33±0.66 107.66±3.17 170.66±2.90 269.00±5.29 195.66±18.71 
mean 290.19±22.05 149.57±16.8 214.38±20.23 364.52±32.02 254.66±21.57 

 
Table 5. Seasonal variations of Total Hardness in different stations in the pond systems during 2014 

 
Station Pre monsoon 

M±SE 
Monsoon 
M±SE 

Post monsoon 
M±SE 

Summer 
M±SE 

Mean 

S1 247.00±2.081 76.66±2.40 113.33±1.20 288.00±1.52 181.25±26.66 
S2 262.00±1.99 126.00±3.46 156.33±2.60 386.66±0.88 232.75±30.83 
S3 281.66±1.66 233.66±1.85 247.33±1.20 310.33±2.60 268.25±9.06 
S4 427.00±3.21 265.00±2.64 284.33±2.33 700.00±0.57 419.08±52.42 
S5 184.67±2.90 90.00±3.21 116.00±3.05 231.66±0.66 155.58±16.89 
S6 188.33±1.66 123.33±1.92 131.66±0.33 300.66±0.33 186.00±21.35 
S7 223.33±2.66 117.00±0.99 180.00±2.88 286.66±1.20 201.75±18.68 
mean 259.14±31.12 147.38±27.39 175.57±25.22 357.71±59.62 264.14±36.86 

 
Table 6. Seasonal variations of Chloride in   different stations in the pond systems during 2014 
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Station Pre monsoon 
M±SE 

Monsoon 
M±SE 

Post monsoon 
M±SE 

Summer 
M±SE 

Mean 

S1 3.93±0.52 5.90±0.20 4.90±0.23 3.25±0.57 4.49±0.34 
S2 4.00±0.58 5.80±0.15 4.76±0.32 3.73±0.17 4.57±0.28 
S3 4.33±0.67 6.80±0.28 6.23±0.18 3.76±0.33 5.28±0.41 
S4 4.16±0.65 6.33±0.29 5.70±0.15 3.20±0.30 4.85±0.40 
S5 4.13±0.43 5.93±0.29 5.26±0.17 3.90±0.17 4.80±0.27 
S6 4.23±0.82 6.23±0.25 5.96±0.29 4.66±0.33 5.27±0.32 
S7 2.60±0.11 4.00±0.26 2.70±0.49 2.13±0.08 2.85±0.24 
mean 3.91±0.22 5.85±0.33 5.07±0.44 3.52±0.29 4.59±0.3 

 
Table 7 Seasonal variations of Dissolved Oxygen in   different stations in the pond systems during 2014 

 
Station Pre monsoon 

M±SE 
Monsoon 
M±SE 

Post monsoon 
M±SE 

Summer 
M±SE 

Mean 

S1 5.33±0.81 2.43±0.20 3.46±0.35 5.33±0.35 4.14±0.42 
S2 5.86±0.70 3.20±0.23 4.40±0.23 5.40±0.30 4.71±0.35 
S3 5.46±1.09 2.33±0.56 3.06±0.35 5.73±0.35 4.15±0.52 
S4 4.80±1.05 2.40±0.23 3.23±0.25 6.40±0.69 4.20±0.53 
S5 5.46±0.48 2.93±0.35 3.86±0.35 4.66±0.13 4.23±0.32 
S6 5.60±1.28 2.26±0.35 3.13±0.17 5.46±0.35 4.11±0.52 
S7 6.26±0.35 4.00±0.92 7.06±1.13 9.06±0.81 6.59±0.65 
mean 5.53±0.17 2.79±0.23 4.02±0.53 6.00±0.54 4.59±0.34 

 
Table 8. Seasonal variations of Biochemical Oxygen Demand in different stations in the pond systems during 2014 

 
Station Pre monsoon 

M±SE 
Monsoon 
M±SE 

Post monsoon 
M±SE 

Summer 
M±SE 

Mean 

S1 42.00±1.15 25.33±1.32 34.00±1.15 51.66±1.20 43.87±2.97 
S2 98.66±1.76 41.66±1.2 51.60±0.87 124.6±2.40 96.62±10.26 
S3 36.00±0.57 18.33±1.2 26.33±1.45 43.00±1.73 36.5±2.87 
S4 27.33±0.66 20.33±0.87 25.66±1.20 37.33±1.33 30.87±1.9 
S5 45.66±1.2 29.66±0.87 34.66±1.32 61.66±1.20 48.75±3.73 
S6 55.33±0.87 25.00±1.52 31.66±.87 68.33±1.20 54.25±5.3 
S7 23.00±0.57 13.66±1.20 19.00±.57 29.33±1.32 24.37±1.77 
mean 46.85±8.86 24.85±3.17 31.85±3.6 59.42±11.12 47.89±9.00 

 
Table 9. Seasonal variations of Chemical Oxygen Demand in different stations in the pond systems during 2014 

 
Station Pre monsoon 

M±SE 
Monsoon 
M±SE 

Post monsoon 
M±SE 

Summer 
M±SE 

Mean 

S1 1.43±0.01 2.67±0.06 2.13±0.02 0.86±0.01 1.79±0.21 
S2 2.20±0.02 5.02±0.09 4.26±0.03 1.33±0.02 3.23±0.46 
S3 3.23±0.04 4.13±0.15 2.40±0.20 1.45±0.01 2.73±0.27 
S4 3.05±0.01 3.98±0.15 2.09±0.03 1.61±0.01 2.64±0.25 
S5 12.50±0.04 7.13±0.02 8.26±0.03 3.55±0.02 7.87±0.96 
S6 1.27±0.03 2.09±7.50x10¯3 1.29±0.06 0.55±0.01 1.30±0.16 
S7 15.80±0.06 9.34±0.02 8.36±0.08 3.35±0.03 9.22±1.32 
mean 5.64±2.11 4.91±0.96 4.11±1.1 1.81±0.44 3.11±1.17 

 
Table 10.  Seasonal variations of Nitrate in   different stations in the pond systems during 2014 
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Station Pre monsoon 
M±SE 

Monsoon 
M±SE 

Post monsoon 
M±SE 

Summer 
M±SE 

Mean 

S1 13.61±0.02 7.89±0.03 10.23±0.12 15.38±0.06 11.78±0.87 
S2 8.53±7.21x10¯3 4.40±0.13 7.46±0.10 10.43±0.09 7.70±0.65 
S3 14.54±0.05 10.60±0.03 12.81±0.30 16.840.11 13.70±0.69 
S4 30.55±0.10 22.57±0.07 27.13±0.42 53.620.09 33.46±3.61 
S5 30.50±0.07 18.90±0.04 28.76±0.35 50.310.09 32.12±3.43 
S6 30.14±0.08 15.36±0.08 30.16±0.46 63.230.15 34.72±5.28 
S7 16.49±0.06 11.36±6.35x10¯3 13.42±0.08 19.360.12 15.16±0.91 
mean 20.62±3.57 13.01±2.39 18.57±3.66 32.74±8.31 21.23±4.4 

 
Table 11. Seasonal variations of Sulphate in   different stations in the pond systems during 2014 
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Abstract- Water  Quality   Index (WQI),  a  technique  of  rating  
water  quality,  is  a  effective  tool  to   assess  overall  quality  of  
water  and  ensure  sustainable  safe  use  of  water  for  various  
purposes.  The present  work  is  aimed  to  assess  the  pond  
water  quality  of  Anad  panchayath  in  Nedumangadu block  
for  knowing  the  suitability  of  various   purpose  by  
calculating  the  WQI  and  using Geographical  Information   
System (GIS)  techniques.  Thirteen  pond  water  samples  were  
collected from  the  ponds  of  Anad  panchayath  for  
comprehensive  physico-chemical  analysis.  Nine  parameters 
were  considered  for  calculating  the  WQI  such  as:  pH,  
chloride,  calcium,  magnesium,   total hardness and  total  
dissolved solid,  potassium,  dissolved  oxygen.  The  spatial  
distribution  maps  of  the  13 parameters  were  prepared  by  
using  GIS  software.   The  computed  WQI  value  ranges  from  
10  to  23. The  pond  water  of  the  study  area  fall  in  Good  
category  indicating  the  pond  water  in  the   area  is suitable  
for  domestic  and  agricultural  purposes.  
 
Index Terms- Water  quality,  GIS,  Physico-chemical  
parameters 
 

I. INTRODUCTION 
he  ponds,  where  were  associated  with  day  to  day  
activities  of  the  people  of  yester  generations  is  under  

severe  neglect  now.  Pond  play  a  dual  role  of  storing  water  
on  the  surface  and  transmitting  water  to  the  subsurface,  
thus  rejuvenating  the  surface  and  subsurface  water  
environments  in  terms  of  quantity  and  quality. Water  quality  
index  (W.Q.I)   provides  a  single number  that  expresses  
overall  water  quality  at  a  certain  location  and  time,  based  
on  several  water quality  parameters  (Sen et al., 2011), ( 
Chauhan and Thakor, 2012)  Physicochemical  properties  of  
water  in any  aquatic  ecosystem  are  largely  governed  by  the  
existing  meteorological  conditions  and  are essential  for  
determining  the  structural  and  functional  status  of  natural  
water  (Parashar et. al., 2006).  GIS  is  an  effective  tool  not  
only  for  collection,  storage,  management  and  retrieval  of  a 
multitude  of  spatial  and  non-spatial  data,  but  also  for  spatial  
analysis  and  integration  of  these data to  derive  useful  outputs  
and  modeling  (Gupta  and Srivastava, 2010).  The  major  
objective  of the  present  study  to  assess  the  suitability  of  
pond  water  quality  for  various  purpose  and  generated  water  
quality  maps  using  GIS  based  on  the  available  parameters  

from  13   ponds  in  Anad  panchayat  in  Nedumangadu  block.  
This  study  will  be  use  full  in  current  water  resource 
planning  and  provide  some  basic  data  for  the  rational  
exploitation  and  use  of  water  resources  in the  future. 
 
Study  Area    
         Anad  village  in  Thiruvananthapuram  district  in  the  
state  of  Kerala,  India.  It  is  located around  20  km  to  the  
north-east  of  Thiruvananthapuram,  between  latitudes  
8039’35.812’’, 8036’38.495’’  and  longitude  76057’40.52’’,  
77039.029’.   In  accordance  with  general  land  scape  Anad 
panchayath  lies  north  to  south  direction  (Fig.1). 
 
 
 
 
 
  
 
 
 
 
 
 
 

Fig 1:  Location of the study  area 
 

II. MATERIALS AND METHODS 
         For  the  assessment  of  pond  water  quality  of  the  Anad  
panchayat,  a  total  of  thirteen  pond water  samples  were  
collected  and  analysed  for  13  physico-chemical  parameters.  
Na  and  K  were analysed  using  flame  photometry  and  the  
other  parameters  pH ,  Electrical  conductivity, Temperature,  
Salinity,  TDS,  Total  hardness,  Dissolved  oxygen,  Total  
alkalinity,  Calcium,  Magnesium, Chloride,  were  analysed  in  
the  laboratory  as  per  the  standard  procedures  of  (APHA, 
1998)  The WQI  has  been  calculated  by  using  the  standards  
of  drinking  water  quality  recommended  by   World Health  
Organization  (WHO),  Bureau  of  Indian  Standards  (BIS),  and  
Indian  Council  for  Medical Research  (ICMR).  The  weighted  
Arithmetic  index  method  has  been  used  for  the  calculation  
of  WQI of  the  water  body. 
 
 

T 
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WQI  =  ∑Sli  
Where 
SIi  is  the  sub-index  of  ith  parameter 
GIS  Analysis 
 
         Spatial  distribution  maps  were  generated  from  the  
estimated  results  of  the  present  study for  parameters,  pH,  
Salinity,  total  hardness,  total  dissolved  solid,  alkalinity,  
Chloride,  sodium, potassium,  dissolved  oxygen,  electric  
conductivity,  magnesium,  calcium  and  temperature   using  
GIS. Further,  geospatial  parameters  viz.  Digital  Elevation  
Model  (DEM),  Triangulated  Irregular  Network (TIN)  and  
Relative  Relief  maps  were  created  for  analyzing  earth  
surface  features  of  the  study  area. The  data  base used  for  
the  present  study  is  survey  of  India  toposheet  No.58 
H/2/NW 1985  and  58 D/14/NE of scale  1: 25,000.  The  maps  
are  created  using  the  ARC  GIS  9.3  software. 
 

III. RESULT  AND  DISCUSSION 
pH 
         The  pH  is  an  expression  of  the  intensity  of  acidity  or  
alkalinity  and  measures  the concentration  of  hydrogen  ions  
in  water.  pH  in  the  present  study,  the  fluctuation  of  pH  in  
the samples  was  from  4.67  to  7.91.   This  means  that  they  
were  slightly  acidic,  soft  and  corrosive.   The highest  value  
obtained  was  in  the  pond  A2  while  the  lowest  value  in  the  
pond  A6. 
 
 
 
 
 
 
 
 
 
                                      

Fig 2:  PH  Variation  in  the  study  area 
 
Temperature 
         The  temperature  ranges  from  26.70c  to  32.70c.  The  
highest  temperature  value  present  in the  pond  A1  while  the  
lowest  temperature  value  present  in  the  pond  A4.  In  this  
study  area  most of  the  pond  water  was  found  to  be  slightly  
of  higher  temperature.  High  temperature  in  drinking waters  
leads  to  low  oxygen  because  the  rate  of  dissolution  of  
gases  in  water  decreases  with increasing  temperature  and  
low  oxygen  in  water affects  the  taste  and  other  aesthetic  
property  of water.  The  study  on  ground  water  quality  
assessment  conducted  by  (Kumar et. al.,2014)  show  that the  
temperature  variation  ranges  from  260  to  270c. 
 
 
 
 
 
 
 

      
 
 
 
 
 
 
 

Fig 3:  temperature  concentration  map 
 
Total   Dissolved   Solid 
         In   the  study  area  TDS  values  varied  from  23.56  to   
127   mg/l.  The  highest  TDS  value  was  obtained  in  pond  
A7  while  the   lowest  value  in  pond  A13.  In  the  study  of  
(thakre et. al., 2010 ) maximum  value  was   reported  about  
683.2  mg/l  and  minimum  of  7.381  mg/l  in  Tapti  pond.  
Dissolved  minerals,  gases  and  organic  constituents  may  
produce  aesthetically  displeasing  color, taste  and  odour. 
 
Chloride 
         The  ecological  significance  of  chloride  lies  in  its  
potential  to  regulate  salinity  of   water  and exert  consequent  
osmotic  stress  on  biotic  communities  (Shinde et. al., 2011).  
In  the  present investigation  chloride  content  varied  between  
10.6 – 24.8mg/l. Here  the  chloride  concentration  is found  to  
be  within  permissible  limit. 
 
Dissolved  Oxygen 
         Dissolved  oxygen  content  in  water  reflects  the  physical  
and  biological  with  organic pollution.  DO  is  ranged  from  
2.97  to  11.9  mg/l  in  the  study  area,  where  as  the  
prescribed  limit  for  DO  is  5.0  mg/l.  Dissolved  oxygen  value  
is  higher  in  the  pond  A3  and   lower  values  are  present in  
the  pond  A6.  In  A4  and  A6  pond  have  dissolved  oxygen  
below  the   permissible  limit  same observation  found  in  
(Mishra et. al.,1994) which  indicate  the  these  two  pond  water  
contain  the organic  pollutants.  
 
 
 
 
 
 
 
 
 
 
                                      

Fig 4:  dissolved  oxygen  concentration  in  ponds 
 
Conductivity 
         Conductivity  in  the  water  is  due  to  salt  present  in  
water  and  current  produced  by  them. Electrical  Conductivity  
of  water  depends  upon  the  concentration  of  ions  and  its  
nutrient  status  and variation  in  dissolve  solid  content.  In  the  
present  study  the  electrical  conductivity  ranged  between the  
44.8  mS/m  –  250.67 mS/m.  Electrical  conductivity  maximum  
found  in  pond  A7  and  minimum found  in  pond  A13. Here  
the  conductivity  is  within  the  permissible  limit. 
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Alkalinity 
         The  change  in  alkalinity  depends  on  carbonates  and  
bicarbonates,  which  in  term  depend upon  release  of  CO2.  
The  amount  of  total  alkalinity  in  the  ponds  ranged  between  
10  –  105  mg/l. The  minimum  value  of  alkalinity  was  
recorded  in  pond  A13  and  maximum  value  was  recorded  in 
pond  A7.  In  this  study  the  alkalinity  of  all  the  ponds  are  
within  the  permissible  limit.  
 
Hardness 
         The  total  hardness  recorded  in  the  pond  water  in  Anad  
ranges  between  15  – 100mg/l . Here  the  hardness  is  within  
the  permissible  limit.  The  maximum  amount  of  total  
hardness  in  the Pond  water  was  recorded  in  pond  A7  and  
minimum  amount  was  recorded  in  the  pond  A6. 
 
Calcium  and  Magnesium 
         The  calcium  and  magnesium  in  waters  are  generally  
used  to  classify  the  suitability  of water.  Calcium  and  
magnesium  are  directly  related  to  hardness  of  the  water  and  
these  ions  are the  most  abundant  elements  in  the  surface  
and  groundwater  and  exist  mainly  as  bicarbonates  and to  a  
lesser  degree  in  the  form  of  sulphate  and  chloride.  The  
concentration  of  Ca  is  between  4.08 and  32.64  mg/l,  and  
concentration  of  Mg  varied  from  2.33  –  13.29  mg/l.  The  
higher  concentration of  calcium  is  found  in  the  pond  A2  
and  lower  concentration  in  pond  A12.  Magnesium 
Concentration  is  higher  in  pond  A13  and  lower  in  the  pond  
A11.  Ca-H  and  Mg-H  were  observed  in  the  range  of  130 - 
210,  mg/l  and  8 – 12  mg/l  by  (shastri and  das 2007)  in  
ponds.  
 
Sodium  and  Potassium 
         The  concentration  of  Na is  varied from 9  to 25  mg/l. 
The  maximum  value  of  sodium  present  in  the pond  A1  and  
minimum  concentration  value  is  present  in  the  pond  A13.  
From  the  study  of   (Kumar et. al.,2014)  the  amount  of  
sodium  recorded  in  the  Pond  ranges  between  36  to  68  
mg/l. The  potassium  concentration  ranges  between  1 – 12 
mg/l.  Potassium  concentrations  is  higher  in the pond  A2  and  
lower  in  the  ponds  A6  and  A13.  Potassium  and  sodium  
concentration  of  pond  water in  the  study  area  is  within  the  
permissible  limit.  
 
Salinity 
         Salinity  is  the  component  of  the  conductivity  it  is  
critical  to  the  survival  of  aquatic  plants and animals.  The  
value  of  salinity  ranges  between  21.6  –  124.31  mg/l.  The  
highest  value  of  salinity present  in  the  pond  A7 and  the  
lowest  value  present  in  pond  A13. 
 WQI  is  defined  as  a  technique  of  rating  that  provides  the  
composite  influence  of  individual  water  quality  parameters  
on  the  overall  water  quality.  (World  Health  Organization  
2011)  standards  for  drinking  water  quality  have  been  used  
to  calculate  the  WQI.  In  this  study  area  the  Water  Quality  
Index  varies  between  10  and  23  and  hence  falls  under  the  
‘Good’  water  quality  category.  Water  Quality  Index  (W.Q.I)  
and  status  of water  quality  are  shown  in  table.1  and  table.2  
shows  Weighted  mean  for  nine  parameter.  Results of  

samples  and  their  water  quality  index  are  tabulated  in  
table.3. 
 
Table 1: Water  Quality  Index (W.Q.I)  and  status  of  water  

quality 

 
Table 2:  Weighted  mean  for  nine  parameter 

 
 
 
 
 
 
 
 

Table 3:  Results  of  samples  and  their  water  quality  
index 

 
Pond No. 
 

WQI Quality 
 

A1 
A2 
A3 
A4 
A5 
A6 
A7 
A8 
A9 
A10 
A11 
A12 
A13 

14.32456973 
23.09065253 
22.8662168 
10.99326307 
18.26743227 
11.55324107 
22.77429773 
14.10726973 
12.4037552 
12.48499307 
13.4378672 
12.7376276 
16.45844973 

 

Good 
Good 
Good 
Good 
Good 
Good 
Good 
Good 
Good 
Good 
Good 
Good 
Good 
 

 
GIS  Analysis  

Water Quality 
Index 

Water Quality Status 

0 – 50 Good  Water  Quality 
51 – 75 Poor  Water  Quality 
76 – 100 Very  poor  water  Quality 
>100 Unsuitable  for  drinking  purpose 

Chemical 
Parameter 

WHO 
Standards 

Weight(w
i) 

Relative 
weight  Wi = 
wi / ∑n

i=1 
 

PH 

TDS  (mg/l) 
DO   (mg/l) 
TH    (mg/l) 
Na    (mg/l) 
K       (mg/l) 
Ca    (mg/l) 
Mg   (mg/l) 
Cl     (mg/l) 

6.5 – 8.5 
500 
5 
300 
200 
200 
75 
50 
250 
 

1 
1 
3 
5 
5 
5 
5 
5 
5 
 
 

0.028 
0.028 
0.085 
0.142 
0.142 
0.142 
0.142 
0.142 
0.142 
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         Fig.16 shows  the  surface  elevation  of  the  study  area.  
In  this  figure,  the  study  area  has elevation  range  between  31 
– 294. The  maximum  elevation  value  is  294  and  the  
minimum  elevation value  31. In  this  study  area  only  a  small  
portion  of  then  area  is  highly  elevated  and  most  of  the 
portion  of  the  study  area  is  low  elevated.  TIN  represents  
the  elevated  earth  surfaces  in  triangular shape.  The  
classification  of  the  study  area  according  to  their  elevation  
value  represented  in  the fig.5.  Relative  relief  maps  show  the  
ground  height  variation  or  slope  of  that  location.  From  the 
fig.16  slope  value  ranges  between  30  and  50.  Low  relative  
relief  indicates  that  the  region  is  almost  flat  land  and  
appearing mature  stage  of  geomorphic  evolution .                                               
 
 
 
 
 
 

 
 
 
 
 

Fig 5:  DEM of the study area 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 6:  TIN of the study area 
 
 
 
 
 
 
 
 
 
 

 
Fig 7: relative  relief  of the studyarea 

                                                                          

IV. CONCLUSIONS 
         The  present  study  shows  that  Water  Quality  of  13  
ponds  in  Anad  panchayath  is  of  good quality  and  this  pond  
water  is  suitable  for  domestic  and  agricultural  purposes.  At  
the  same  time, Slight  variations  in  one  or  two  parameters  

from  the  permissible  limits  need  to  be  given  solemn 
consideration.  Based  on  the  findings  of  the  study,  an  Action  
Plan  is  also  suggested  for  improving the  quality  of  the  
ponds.  This  ensures  sustainable  utility  of  this  resource  for  
the  benefit  of  the present  as   well  as  the  future  generations. 
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Abstract- Cancer is likely to emerge as the largest killer in India. 
World Health Organization (WHO) has estimated That 91% of 
oral cancer in South-East Asia is directly attributable to the use 
of tobacco and this is the leading cause of oral cavity and lung 
cancer in India. The people in India, particularly in rural and 
remote Areas are found struggling to receive timely medical 
treatment. The most common cancers are largely preventable. 
But, it is very difficult for these patients to get cured. 
Telemedicine might not be the only and ultimate solution for the 
problems identified within healthcare for lung cancer patients at 
Radiumhemmet, but it can work well as a supplement. The two 
major types of lung cancer are small cell lung cancer (SCLC) and 
non small cell lung cancer (NSCLC). There are several different 
kinds of treatments for lung cancer, which one is the most 
suitable depends on the type and stage of the cancer.(a) Surgery, 
(b) Radiotherapy, (c) Chemotherapy. Telemedicine can be 
defined as using information and communication technology 
such as telephones and/or computers to deliver healthcare 
services. Telemedicine originally emerged to serve rural 
populations or anyone who is geographically dispersed, 
Telemedicine helps in prevention, early detection, a faster cure, 
palliative care and rehabilitation in the management of cancer. 
The purpose of this study is to analyze if a telemedicine solution 
can empower the efficiency of today’s follow-ups of lung cancer 
patients in India. Lung cancer is a global problem and the 
incidence all over the world is increasing. Telemedicine helps in 
prevention, early detection, a faster Cure palliative care and 
rehabilitation in the management of Lung cancer. The purpose of 
this study is to analyze if a telemedicine solution can empower 
the efficiency of today’s Follow-ups of lung cancer patients at 
Radiumhemmet, in India. 
 
Index Terms- Telemedicine, Types of Lung cancer, tele-
education, Cancer Awareness, Rehabilitation. 
 

I. INTRODUCTION 
elemedicine increases the information passed from Physician 
to Physician about opportunities for patients to enroll in 

clinical trials. The Clinical trials give our patients the option to 
consider new techniques. Awareness of cancer and its 
management are being taken as a high priority at the national 
level because of the increase in the incidence of the disease in the 
country. Telemedicine provides expert-based health care to 
understaffed remote sites and advanced emergency care through 
modern telecommunication and information technologies. 
Telemedicine is the transfer of electronic medical data (i.e. high 

resolution images, sounds, sometimes video briefings, records of 
specific operations and patient records) from remote areas to 
centres where experts or well-equipped hospitals are available. 
The potential of Information and communication technology 
(ICT) as a method to improve care is widely acknowledged .This 
investigation has established the feasibility, acceptability and 
cost-effectiveness of using video telephony to improve the 
clinical and psychosocial support provided to regional and 
remote .pediatric oncology patients and their families. A 
telehealth intervention using a simple telemessaging device has 
developed to provide daily education, guidance, and 
encouragement for patients undergoing initial treatment of Lung 
cancer. Environmental variables such as exposure to radon gas, 
secondhand smoke, and asbestos can also play a critical role in 
increasing an individual’s risk of lung cancer.  
        Lung Cancer Alliance a national non-profit organization 
dedicated primarily to providing support and advocacy for those 
living with or at risk for lung cancer. They sponsor an online 
community called Lung Love Link, which has various forums, 
blogs, and groups to link individuals affected by lung cancer to 
resources and support.  Telemedicine has been directly used by 
Lung cancer patients on a more limited basis. Unlike diabetes 
and heart disease, the use of telemedicine in Lung Cancer does 
not typically focus on physiologic vital sign monitoring or 
clinical data capture. Rather, patient-facing telemedicine 
applications in oncology involve patient-provider consultations, 
treatment, symptom, or side-effect monitoring, and counseling. 
Lung cancer is now the second most common cancer among men 
in India. In India patients have to wait for a longer time before 
active treatment of cancer is started. This may be due to various 
factors like confirmation of diagnosis, arrangement of finance, 
seeking expert’s opinion, getting date for surgery etc. In this 
circumstances ‘Telemedicine’ services can be of great help. 
Regional Cancer Centre (RCC) at Thiruvananthapuram the only 
referral cancer hospital in Kerala has developed a web-based 
telemedicine system, linking various cancer centers of the state. 
Depending on which type of lung cancer, the treatment looks 
different. Since cancer is a very aggressive and unpredictable 
disease there is no assurance that the patient can ever get rid of 
the cancer. Lung and heart monitoring are two common types of 
examinations during a follow up meeting, and with today’s 
technologies it can be done by using a Bluetooth stethoscope. 
However, X-rays and blood sample that also are parts of the 
follow up cannot be done with today’s telemedicine 
technologies. 
 

T 
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II. PROCEDURE 
Telemedicine has provided and improved access to Lung cancer 
care in previously un-served or under-served areas. Reduced 
Cost: The travel cost of the patients for specialty care to the 
premier centres, the personnel/equipment cost for not having to 
keep specialty care facility in rural hospitals and other costs can 
be reduced. The rich experience in research related to tobacco 
was utilized in helping and guiding decision makers in matters 
related to tobacco control. Some of the specific areas where 
major inputs were provided, included, economics of tobacco in 
India. The North East states have a far higher incidence of cancer 
than many other regions of the country. Public welfare 
organizations in India and  the media have to come together to 
pursue the campaign against tobacco use in every form. 
Governments cannot be relied upon because they impose ban on 
tobacco on the one hand and encourage tobacco cultivation on 
the other. The Potential of Telemedicine technology in providing 
healthcare access to rural populations. All across the country, 
several telemedicine initiatives have been taken up by both 
government and private sector organizations with federal and 
state funding. Some have adopted a few modules into their health 
system. Telemedicine infrastructure: Specialty centre in India at 
RCC-T (regional cancer centres- Thiruvananthapuram) includes 
the following infrastructure for Cancer care. ‘Telemedicine’ 
services can be of great help. Regional Cancer Centre (RCC) at 
Thiruvananthapuram the only referral cancer hospital in Kerala 
has developed a web-based telemedicine system, linking various 
cancer centers of the state. (a)  Telemedicine network (b) Video-
conferencing (c) Telemedicine PC (d) Oncology Resource Centre 
(e) Digital microscope, and (f)  Web-based HIS. 
        Web Choice provides the patient with information about 
symptoms and cancer related consequences and effects.  
Telemedicine can deliver health-care services to places where 
distance is the critical factor. The application system follows the 
recommended guidelines and standards for practice of 
telemedicine in India. Video-conferencing system: Interaction 
between the patient and doctor is provided with the help of 
videoconferencing systems which meet the communication 
requirements for cancer patients.  
        Web-based telemedicine software and HIS: Telemedicine 
software is used to create, store and share the EMR of patients. 
Tele pathology/tele radiology system with a digital microscope 
and an X-ray film scanner used for capturing medical images is 
compatible.  ONCONET:  incorporates the audio-, video- and 
data conferencing capabilities. Most cancer patients on long term 
follow-up need just reassurance from their doctor. 
 

III. CONCLUSION 
        Telemedicine technology can bring revolution to the field of 
Cancer care. Using a number of high-speed satellite and 
terrestrial telecommunications links, centralization and 
coordination of resources, and support of government, it has been 
possible to reach and access the Indian population spread out in 
heterogeneous geography and thus achieve the goal of health for 
all who is surviving with Lung Cancer. The ban on the 
manufacture, sale and use of Gutka and pan Masala in many 
states of India is a big stride in prevention process of tobacco-

related oral and or pharyngeal cancer (Pai 2002). Despite the 
nonphysical contact in the telemedicine consultations, the 
patients felt a “social presence”. It is concluded that in general 
tele medicine Benefit patients. It can improve clinical outcomes, 
and increase quality of life. Telemedicine offers several 
advantages in the practice of oncology. The number of 
emergency visits to the hospital can be reduced. 
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Abstract - The aim of this paper is to provide a deeper 
understanding about the effective benefits of public 
investment projects carried out in Portugal, since their 
entry into the European Union, in 1986, so far and, 
additionally, to know the main causes for cost project 
deviations. 

Since the entry of Portugal in European Union, 
the country image has changed, where public investment 
in infrastructure played a critical role. 

However one question remains unanswered 
which are frequently asked by Portuguese people, 
namely: 

• What are the Benefits of the Portuguese Public 
Investment Projects? 

In addition to the above question, the present 
study will try as well to answer the following question: 

• What were the main causes for the project 
deviations? 

This research allowed conclude that, although 
cost/investment deviations have been observed in the 
majority of projects, and reported through public audits, 
the benefits deviation analysis between the estimated 
values to society and what their realization was, are in the 
most cases, unknown. 

Portuguese national authorities are concerned to 
measure the deviation of costs/investment, but nobody 
has analyzed so far the benefits deviation for society and 
community. 

 
Keywords: Benefits, Costs, Evaluation, Public 
Investment. 
 

I.   INTRODUCTION 
The most developed and democratic States, in 

Europe, America and Australia, have a large culture in 
terms of accountability and transparency of public 
finances, in particular public investment spending, since 
these public investments  are supported by taxpayers' 
money.  

In fact, the management of public money in 
those countries plays a decisive role for taxpayers, which 
evaluation of performance management and measurement 
of the results/benefits of projects is extremely rigorous. In 
this regard mention that, evaluation (ex-post) examines 
the implementation and impacts of a project to assess 
whether the anticipated effects, costs and benefits were in 
fact realized. Evaluation findings can identify “what 
works”, where problems arise, highlight good practice, 
identify unintended consequences or unanticipated results 
and demonstrate value for money, and hence can be fed 
back into the appraisal process to improve future 
decision-making [21]. 

Today in developed countries, it is key that all 
decision-makers and public financial management, 
including politicians, respond with all the precision, 
accuracy and technical basis, regarding the options and 
decisions about public investments they consider 
essential to economic and social development for the 
country [21] [22]. 

In this context, we will try to demonstrate that, 
in Portugal, in spite of the State have spent a large 
amount of public funds in project investments during the 
last thirty years, the real benefits to society of these 
investments has not been evaluated, measured and 
quantified in order to allow assessing the effectiveness of 
implementation of these projects [8] [10] [11]. 

II.   LITERATURE REVIEW 

The following points identify the most important 
concepts to describe the meaning of some technical terms 
developed in this study: 

Investment Projects - An investment activity upon 
which resources (costs) are expended to create capital 
assets that will produce benefits over an extended period 
of time [3]. According Esperança & Matias (2009), 
whether it is an individual, a public organization or a 
private company an investment usually consists on the 
application of funds in real or financial assets in order to 
obtain a surplus which will pay-off the expenses on a 
medium-long term. 
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Benefit - Something that will provide an advantage for 
others, something you may receive as compensation from 
an organization or public investments. An advantage 
provided to an element or group of interested elements in 
the organization or region (shareholders, employees, 
management, citizens, etc.), for example, increase 
customer satisfaction levels, reduce costs or improve 
working conditions for employees, construction a road, 
an hospital or a bridge [3] [22]. 

Cost - An amount that has to be paid or given up in order 
to get something. An amount paid or required in payment 
for a purchase or making something. The expenditure of 
something, such as time or labor, necessary for the 
attainment of a goal: In business, cost is usually a 
monetary valuation of (1) effort, (2) material, (3) 
resources, (4) time and utilities consumed, (5) risks 
incurred, and (6) opportunity forgone in production and 
delivery of a good or service.  

Cost-Benefit Analysis - Conceptual framework applied 
to any systematic, quantitative appraisal of a public or 
private project to determine whether, or to what extent, 
that project is worthwhile from a social perspective. Cost-
benefit analysis (CBA) differs from a straightforward 
financial appraisal in that it considers all gains (benefits) 
and losses (costs) to social agents. CBA usually implies 
the use of accounting prices (the opportunity cost of 
goods, sometimes different from actual market prices and 
from regulated tariffs. They are used in the economic 
analysis to better reflect the real costs of inputs to society, 
and the real benefits of the outputs. Often used as a 
synonym for shadow prices [3]. 

Social Benefit - Total increase in the welfare of society 
from an economic action - the sum of the benefit to the 
agent performing the action plus the benefit accruing to 
society as a result of the action [19]. 

Social Cost - Total cost to society of an economic 
activity - the sum of the opportunity costs of the 
resources used by the agent carrying out the activity, plus 
any additional costs imposed on society from the activity 
[19]. 

Benefit Cost Ratio - The net present value of project 
benefits divided by the net present value of project costs. 
A project is accepted if the benefit-cost ratio is equal to 
or greater than one. It is used to accept independent 
projects, but it may give incorrect rankings and often 
cannot be used for choosing among mutually exclusive 
alternatives [3]. 

Evaluation - The last phase of the project cycle. It is 
carried out to identify the success factors and the critical 
areas in order to understand and diffuse the lessons learnt 
for the future [3]. Retrospective analysis of a project, to 

assess how successful or otherwise it has been, and what 
lessons can be learnt for the future [19]. 

Evaluation is an integral part of a broad policy 
cycle that The Green Book [19] formalizes in the 
acronym ROAMEF, stands for Rationale, Objectives, 
Appraisal, Monitoring, Evaluation and Feedback [19] 
[21].  

Figure 1: ROAMEF Cycle 

 
Source: UK, HM Treasury - The Magenta Book (2011) 

Evaluation is, in other words, the assessment of 
the project effectiveness and efficiency during and after 
implementation. It seeks to measure outcomes and 
impacts in order to assess whether the anticipated 
benefits have been realized. 

The evaluation process itself would normally follow this 
sequence [21]: 

1. Establish exactly what is to be evaluated and how 
past outturns can be measured; 

2. Choose alternative states of the world and/or 
alternative management decisions as counterfactuals; 

3. Compare the outturn with the target outturn, and 
with the effects of the chosen alternative states of the 
world and/or management decisions; 

4. Present the results and recommendations; 

5. Disseminate and use the results and 
recommendations. 

In this context, it should be noted that, good 
governance of the public resources is known in the 
United Kingdom for the management of the three E - 
economy, efficiency and effectiveness.  

Figure 2, inserted in next page, give some 
textbook resume definitions and examples of the three E. 
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Figure 2: What is meant by economy, efficiency and 
effectiveness? 

 
Source: UK, National Audit Office - VFM Handbook 

(2008) 

Finally, as already mentioned before, another 
term very well known in the field of transparency of the 
British people is "accountability". This term means that, 
in terms of people, money matters so it shall be explained 
to taxpayers in detail by politicians - why, what for and 
how is useful  [19] [22].  

III.  RESEARCH QUESTIONS 

The questions which aim to guide the present 
study and to support the provision of conclusions and 
recommendations are: 

• What are the Benefits of the Portuguese Public 
Investment Projects? 

• What were the main causes for the project 
deviations? 
 

IV. RESEARCH METHODOLOGY 
In this study, to seek answer the research 

questions, texts and documentation have been used as a 
research instrument for the data collection purpose. Note 
that texts and official documents is a method widely used 
in qualitative research [4] [23]. 

To pursue the objective of this study and the 
quality of the investigation results and consequently its 
conclusions, the type of documents that the researcher 
has chosen to generate the required information and 
gathered practical evidence are fundamentally audit 

reports of public projects conducted by the Court of 
Portuguese Auditors (Tribunal de Contas), for reasons 
related of the rigor of the audits, to its credibility, 
information detail, independence, apart from the 
accessibility of the audits because they are official 
publicising. The audit reports are available in the official 
website of Tribunal de Contas (http://www.tcontas.pt). 

It should be noted that, for reasons related to the 
credibility of the audits themselves of Tribunal de 
Contas, the audits are conducted in strict compliance with 
the auditing standards and international norms of 
professional organisations of auditors, namely the 
International Federation of Accountants (IFAC) and the 
Féderation des Experts Comptables Européens (FEE). It 
also reflects the move toward harmonisation which has 
been felt at an international level through the support of 
the International Organization of Supreme Audit 
Institutions (INTOSAI). 

V. RESULTS OF THE STUDY 

Over the past 30 years the Portuguese State have 
held several public investments which have resulted in 
significant deviations, both in costs and time, which 
outputs are critical in terms of public charges, with strong 
consequences for current and future generations.  

Figure 3 summarizes the overall amount of cost 
deviation of twenty three public works and Public Private 
Partnerships (PPP) and sub-concessions of roads realized 
in Portugal over the last 30 years.  

Figure 3: Overall amount of cost deviations in 
major public works, PPP and sub-concessions in Portugal 

 
Source: Adapted by the author based on the Court of 
Portuguese Audit Reports (2005-2013); Tratolixo (2013); 
SIC (2012); Moreno (2010). 

For a better awareness about the real dimension 
of  the deviations, as shown in Figure 3, the deviations 

 Road transport + 688.700.000 €

 Culture + 183.392.973 €

 Rail transport + 9.522.810 €

 Culture + 77.193.368 €

 Rail transport + 29.139.075 €

 Air transport + 98.760.225 €

 Road transport + 40.977.248 €

 Culture + 184.000.000 €

 Rail transport + 77.000.000 €

 Culture + 300.000.000 €

 Road transport + 400.000.000 €

 Environment + 20.639.338 €

 Education + 2.228.000.000 €

Total + 4.337.325.037 €

Euro 2004 Stadiums

Modernization and Rehabilitation of Rossio Tunel

Motorways (subconcessions)

Project Designation Business Sector  Deviation of Costs

Building of the House of Music

Construction of Palace Square Tunnel

Expansion of Sá Carneiro Airport

Construction of the Bridge Santa Isabel Queen

Cultural Center of Belém

Metro Sul do Tejo

EXPO 98

Organic Recovery Plant

Parque Escolar

Granting of the Bridges Vasco Gama and 25 April
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with regard to the most media public works and direct 
managed by the State, and under a concession scheme, 
reached an amounted of over 4.3 billion Euros, i.e., 2.5% 
of the Portuguese Gross Domestic Product (GDP) in 
2014. 

It should be noted that these figures only refer to 
deviations from projected capital expenditure, which does 
not include potential deviations of income and benefits in 
a social cost-benefit logical analysis.  

1. What are the Benefits of the Portuguese Public 
Investment Projects? 

As evidenced before from various sources, the 
project budget deviations are known. However, the 
question which arises is, if are known the benefits 
deviations between the value which was proposed to the 
Portuguese society and what has been achieved with the 
implementation of public projects. 

To answer the above question, we have 
examined eleven audits reports, conducted by Court of 
Portuguese Auditors, to projects of public works for 
direct management of State, concretely: 

A. Audit Report nº 17/2009 – Global Report of five 
Public Works Developments, through direct State 
management, namely [14]:  
 

1. Audit to the project of construction of House of 
Music. 

2. Audit to the project of construction of Queen 
Santa Isabel Bridge. 

3. Audit to the project of construction of Palace 
Square Tunnel. 

4. Audit to the expansion project of Sá Carneiro 
Airport. 

5. Audit to the project of modernization and 
rehabilitation of Rossio Tunnel. 

 
B. Audit Report nº 37/2005 – Global Report of 

construction of six Euro 2004 Stadium, through 
direct State management, namely [9]: 
 

1. Municipal Stadium of Braga. 
2. D. Afonso Henriques Stadium. 
3. Municipal Stadium of Aveiro. 
4. Municipal Stadium of Coimbra. 
5. Dr. Magalhaes Pessoa Stadium. 
6. Algarve Stadium. 

After a rigorous examination to all above audits 
reports, it has been possible to draw the following main 
conclusions: 

- If cost/budget deviations were observed and reported 
in the majority of projects analyzed, there is no 
evidence between estimated benefits (ex-ante) and 
the benefits (ex-post) generated by each project after 
implementation; 
 

- Besides, the investigation found out as well a 
“widespread phenomenon” of the lack of previous 
cost benefit studies and ex-post evaluation of Public 
Works through direct State management (Audit 
Report nº 17/2009) [13]. 

In this context, the Court of Portuguese Auditors 
found that: 

"As a rule, investments in public infrastructure 
were not preceded by studies of cost - benefit (value for 
money), including no indication of the expected rate for the 
use of infrastructure, as well as the expected impact on the 
development of the country or region concerned ", and, 

“It was also found that, the phases of ex-ante and 
ex- post, in practice, did not exist. In the five projects 
audited, only was carried out one ex-ante evaluation, in the 
case of Queen Santa Isabel bridge, not having been carried 
out ex-post evaluations in any of the five public works 
analyzed", and, 

"Similarly, it was not carried out any ex-post 
evaluation of the projects (Lessons Learned), which 
prevented that were not drawn conclusions and guidelines 
for future public projects." 

Based on the results and evidence collected, it is 
possible to say that, so far, the benefits of the Portuguese 
Public Investment Projects, on a cost-benefit analysis, are 
unknown.  

The following Figure 4 presents the results of 
research and the situation regarding the first investigation 
question. 

Figure 4: What are the Benefits of the Portuguese 
Public Investment Projects? 

 
 Source: Self-constructed. 

Following will be answered the second question, 
namely:  

 Lisbon  Rail Transport 2005 No evidence

 Porto  Culture 2006 No evidence

 Lisbon  Rail Transport 2007 No evidence

Porto Air Transport 2007 No evidence

Coimbra Road Transport 2004 No evidence

 Braga  Sports and Culture 2004 No evidence

 Guimarães  Sports and Culture 2004 No evidence

 Leiria  Sports and Culture 2004 No evidence

 Aveiro  Sports and Culture 2004 No evidence

 Coimbra  Sports and Culture 2004 No evidence

 Faro  Sports and Culture 2004 No evidence

Date of  
ConclusionProject Identification Localization

Modernization and Rehabilitation of 
Rossio Tunel

Building of the House of Music

Construction of Palace Square Tunnel

Algarve Stadium

Municipal Stadium of Aveiro

Expansion of Sá Carneiro Airport

Construction of the Bridge Santa Isabel 
Queen

Municipal Stadium of Braga.

D. Afonso Henriques Stadium.

Municipal Stadium Dr. Magalhães 
Pessoa 

Municipal Stadium of Coimbra

Activity Sector Benefits
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2. What were the main causes for the project 
deviations? 

This study examined as well the issue concerned 
cost deviations over the project budget to try to 
understand their origin and dimension. To this end we 
collect the data required to obtain the answer to the 
question set out above from the information contained in 
the following audit reports of the Court of Portuguese 
Auditors: 

A. Audit Report nº17/2009 – Global Report of five 
Public Works Developments, namely [14]:  
 
1. Audit to the project of construction of House of 

Music (Casa da Música). 
2. Audit to the project of construction of the 

Bridge Santa Isabel Queen. 
3. Audit to the project of construction of Palace 

Square Tunnel. 
4. Audit to the expansion project of Sá Carneiro 

Airport. 
5. Audit to the project of modernization and 

rehabilitation of Rossio Tunnel. 

Following the analysis carried out to in the 
above audit reports,  it is possible to conclude about a 
“widespread phenomenon” of cost deviation (between 
25% and 295% above the ceiling rates established by the 
contracts), and, cumulatively, significant deadline 
deviations (between 1.4 and 4.6 years more than expected 
for the conclusion of the works) [14]: 

According the audits of the Court of Portuguese 
Auditors, the main causes for those deviations include: 

In terms of cost deviations:  

• The lack of previous studies and the revision of 
projects;  

• Works being carried out at the same time as projects;  
• Modifications to the works and extra works;  
• Due to project errors and omissions;  
• Due to unforeseen events;  
• Due to “by the way” reasons;  
• Deadline extensions.  

In terms of deadline deviations:  

• Delays in expropriating lands and in obtaining the 
Environmental Impact Statement;  

• Delays in elaborating and/or approving execution 
projects; 

• Delays in delivering project documents and, also, in 
terms of consignments;  

• Work interruptions;  
• Constructive process modifications;  
• Change of project or contractor; and, “by the way” 

reasons;  
• Extra-works;  
• Unforeseen events.  

Figure 5 summarize the deviations in % and 
value of the projects discussed above. 

Figure 5: Cost deviations 

 
 Source: Court of Portuguese Auditors - Audit Report nº 
17/2009. 

B. Audit Report nº 37/2005 – Global Report of 
construction of six Euro 2004 Stadium, through 
direct State management, namely[9]:   
 
1. Municipal Stadium of Braga. 
2. Afonso Henriques Stadium. 
3. Municipal Stadium of Aveiro. 
4. Municipal Stadium of Coimbra. 
5. Dr. Magalhaes Pessoa Stadium. 
6. Algarve Stadium. 

In the context of the Euro 2004, hosted by 
Portugal, which took place between June 12 and July 4, 
according to the Audit Report nº 37/2005, the cost related 
to the renovation and construction of new stadiums for 
holding games registered an average deviation of 131% 
over the reference price.  The calculation of the reference 
cost obeys the rule that every place to remodeling cost 
about 350 Euros and each new place (either a new 
stadium or a renovation stadium) would cost almost 998 
Euros. On the basis of this estimate, was predicted that 
the construction/renovation of the six stadiums would 
cost about 140 million Euros (Court of Portuguese 
Auditors, 2005). 

The stadium of Braga is the worst example. The 
29.9 million Euros reference cost increased by up to 108 

Amount (€) %

62.761.555     295,5% 1.º

37.101.238     128,9% 2.º

28.603.680     60,4% 3.º

73.852.190     27,2% 4.º

7.935.028       25,0% 5.º

210.253.691  52%

Modernization and Rehabilitation of Rossio Tunel

Construction of the Bridge Santa Isabel Queen

Project
Deviation

Ranking

Expansion of Sá Carneiro Airport

Construction of Palace Square Tunnel

Building of the House of Music
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million Euros, representing a deviation of 261%. The 
Algarve Stadium was what deviated less than the 
reference price, i.e., 54%, as shown in Figure 6 below. 

Figure 6: Deviations in the works of the Euro 2004 
stadiums 

 
Source: Court of Portuguese Auditors, 2005. 

Many factors contributed to increase the final 
cost of the projects, including [8]: 

• Poor definition of projects; 
• Errors, omissions and project deficiencies; 
• The project changes during construction only aimed 

improvements; 
• New technical and safety conditions in the Stadiums, 

published subsequent to the award of projects; 
• The lack of alignment and coordination between 

projects (architecture, structure and special technical 
facilities); 

• The absence of the appointment a project managers 
that could ensure the completion of the works with 
quality, deadlines and the expected costs; 

• The extensions of time resulting from extra works, 
errors and omissions of project, contributed to the 
worsening of the burden of price revisions; 

• The timely availability of land and the little 
deepening of geotechnical studies at the design 
stage; 

• Insufficient technical assessment of projects put out 
to tender. 
 

C. Metro Sul do Tejo Concession Audit - Report nº 
22/2011  

This report describes a follow-up performance 
audit carried out in respect of the Metro Sul do Tejo – 
(MST) concession, which was mainly aimed at furthering 
and updating relevant matters regarding the concession at 
issue, particularly focusing on the performance of the 
project [16]. 

The above audit found out that the MST project 
does not appear to be economically feasible. The 
Concessionaire itself recognizes that the economic 

feasibility of the MST project, in accordance with the 
terms defined and subject to the current tariff system, is 
impossible without government backing, and further 
stated that the current tariffs fall within the scope of 
“social tariffs”, which do not bear the running and 
financial costs of the project.  

The MST concession has already used up, until 
2011, 384 million Euros of public money, which are 
broken down as follows: 284 million Euros for the initial 
public investment, 77.5 million Euros regarding the 
Financial Rebalance Agreement, and nearly 23 million 
Euros as compensatory fees.  

The lack of economic feasibility of the MST 
project is due, among other reasons, to the fact that [16]: 

• Since the initial concession period, the amount of 
traffic has not reached the minimum limit of the 
reference traffic interval;  

• Decisions on the basis of absence of credible and 
conservative demand studies and, 

• Projects based on lack of rigor of economic and 
social feasibility studies. 

VI.  CONCLUSION  
This study has concluded that, in Portugal, there 

is no evidence regarding the evaluation of the benefits 
generated by the projects, namely the confrontation 
between the estimated benefits (ex-ante) and benefits 
generated after the project implementation (ex-post), 
which shows a lack of transparency and accountability in 
this field of public resources management.  

This study has concluded as well that, on public 
works by direct administration of the Portuguese State 
and under PPP, the additional costs registered on all 
projects analyzed, confirm that this poor management 
practice is widespread in Portugal, namely that is 
committed and repeated, systematically, the same 
mistake: extra works; errors and omissions of the project; 
ineffective planning and decisions on the basis of absence 
of credible and conservative demand studies; lack of 
consensus between the various stakeholders enhance 
future modifications of projects as well; the risk matrices 
contracted in the PPP are often not the most appropriate 
for the public sector; not to mention the skills gap and 
accountability of public managers who are in the basis of 
these decisions that caused serious damage to the public 
treasury. 

VII.   RECOMMENDATION  

According to the topics under research, below 
are presented the following recommendations which may 
assist Government to improve their projects quality.  

Amount %
  29.927.874 €  108.094.387 € + 78.166.513 € + 261%

  19.453.118 €    53.850.170 € + 34.397.052 € + 177%

  14.963.937 €    38.029.638 € + 23.065.701 € + 154%

  29.927.874 €    51.054.129 € + 21.126.255 € + 71%

  15.961.533 €    26.386.279 € + 10.424.746 € + 65%

  29.927.874 €    46.140.544 € + 16.212.670 € + 54%

 140.162.210 €  323.555.147 € + 183.392.937 € + 131%

Final Cost
Deviation

Total

 Reference 
Cost 

Municipal Stadium of Coimbra

Municipal Stadium of Aveiro

D. Afonso Henriques Stadium.

Algarve Stadium

Municipal Stadium Dr. Magalhães Pessoa 

Municipal Stadium of Braga.

Project
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The first recommendation which can be drawn 
from this study is that, we should not leave the public 
investment in infrastructure, but must put into practice 
rigorous methodologies of project selection, either from a 
strategic point of view to an analytical cost-benefit 
analysis of each project in particular and an independent 
oversight of these assessments. 

The second recommendation relates to the 
importance of conducting projects evaluations (ex post) 
carried out to identify the success factors and the critical 
areas in order to understand and diffuse the lessons learnt 
for the future. 

The third recommendation is regarding the 
Public-Private Partnership (PPP). In fact, in recent years, 
the Portuguese Government has become a less provider 
and more a purchaser of services. Privatization, 
contracting out, private/public partnerships have already 
led different arrangements for the provision of public 
services.  

In this context, when launching PPP, the 
Awarding State shall be responsible for taking its 
decisions on the basis of more credible and conservative 
demand studies and the projects must be based upon 
rigorous economic and social feasibility studies.  

Likewise, the Awarding State shall be 
responsible for systematically and continuously 
reassessing the risks arising from any process of 
negotiation or renegotiation of PPP contracts in order to 
measure the respective impact on its financial effort.  

Aware of the heavy commitments taken on for 
the future generations, the launch and commissioning of 
projects within the framework of PPPs should have broad 
consensus among all stakeholders. 

The use of PPP must be managed to protect the 
interests of the State, i.e., taxpayers, through balanced 
risk sharing.  

Government spending should be based on 
effective use of the infrastructure and not on availability 
payments the same, because, in fact, if private companies 
are not willing to be paid for the actual use, this is the 
best proof that the expected usage infrastructure does not 
justify its construction. 
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Abstract - The purpose of the present research is to identify the earthquake resistant features of some selected Historical monuments 
of Srinagar city. The historical monuments selected for the study include, Jamia Masjid, Shrine of Shah-e-Hamdan, Mosque and Tomb 
of Madin Sahib, Patthar Masjid, Tomb of Zain-ul-Abidin’s mother and Mosque of Akhun Mulla Shah. A qualitative vulnerability 
assessment of the monuments is performed. The methodology includes the Literature survey and Rapid inventory of the monuments 
under study. The main indicators which were selected in the study for the visual inspection of the historical monuments include; Age 
of the monument, Building material, Earthquake resistant features, Renovation, Inspection of structural elements, Damages to 
structural features, Surrounding site conditions and Emergency measures available. The results of this study bring forth the traditional 
construction practices used in the construction of the surveyed historical monuments. We inferred that traditional methods of 
constructing structures may found more effective measures for safety of those structures, which can also be adopted into the present 
scenario to help construct disaster risk resilient buildings under the climate change scenario that influencing several types of natural 
disasters under the name of climate change induced disasters. In order to generate a comprehensive earthquake risk resilient building 
design codes it is imperative to augment the traditional building design codes with seismic microzonation observations of the Srinagar 
city that may provide information about the basement materials and properties of soils lying beneath the historical buildings in 
Srinagar that help assess the vulnerability map of the city for better urban planning. 
 
Index Terms - Historical monuments; Earthquake resistant features; Qualitative vulnerability assessment; Rapid inventory; Visual 
inspection. 
 
 

I. INTRODUCTION 

 Historic monuments are an important part of the cultural heritage and their protection is the concern of every person in the society. 
Historical city buildings are an integral part of the built heritage that need to be preserved (Ramos and Lourenco 2004), and their 
safety is a primary requirement in seismically active areas that are frequently vulnerable to earthquake hazards (Mishra 2011; Mishra 
et al. 2011). It is observed that historical structures suffered impacts of different natural disasters differently, including the effects of 
gravity forces in the long term, earthquake, environmental effects, and anthropogenic actions such as architectural alterations, 
intentional destruction, inadequate restorations (Roca et al. 2010). Under the change of the climate scenario, it has been also argued 
that the rate of seismicity is going to be enhanced since there are close relationship among the uneven earth rotation, tilting of earth 
axis during the great earthquakes, and the melting of glaciers due to global warming (Mishra 2014). Under such alarming situation it is 
an urgent need for adopting viable safety and prevention measures to save not only the lives of faunas, but also the safety of our 
historical monuments which are regarded as treasures of our cultural heritage. Seismic microzonation can provide us additional 
information about the future degree of the damage to the historical monuments during the earthquake shaking (Mandal et al. 2013). 
Several set of studies argued that preservation of the past architectures as heritage is essential and such endeavor needs to be 
considered a fundamental issue in the life of the modern societies (D’Ayala et al. 2008; Cantell 2005). It is so because historic 
buildings help define the character of our communities by providing a tangible link with the past (Cantell 2005).  
 
          Survival of historical buildings after earthquakes is the concern of people from many disciplines. The cultural importance of 
these monuments brings people from many disciplines into the decision making process on safeguarding these buildings against 
earthquakes (Ziyaeifar et al., 2004). Historical structures are often characterized by a very complex geometry (Roca et al. 2010). It is 
much more difficult to measure the geometry of ancient buildings. Normally these buildings are characterized by an irregular 
geometry and a very complex surface; very often a deformation of parts of the building or the complete building can be observed 
(Weferling 2000). Scientifically it has been established that complexity in the design of buildings invites difficulty in detecting the 
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actual cause of vulnerability of the structures. It is, therefore, detailed study on structural evolution of the buildings (Binda et al., 
2006) can shed important light on the pattern and extent of damage of structures during the earthquake shaking. The analysis of 
historical masonry constructions is a complex task (Lourenco 2001). Historical or traditional materials such as earth, brick or stone 
masonry and wood are characterized by very complex mechanical and strength phenomena, which are still remained a challenge for 
assimilating a plausible models to understand the principal cause of damage to structures or buildings. Historical materials, including 
brick or stone masonry, are found normally very heterogeneous even in a single building or in the composite constructions. Rigorous 
field inspections and surveying of damaged building structures suggest that historical structures often associated with many additions 
and repairs done with different materials (Roca et al. 2010). 
  
          Our study is directed to analyze the historic monuments which have survived some of the deadly earthquakes in the past. This 
study is focused on pre-hazard condition survey based on visual inspection of historical monuments. This study highlights the 
techniques involved in the construction of these historical monuments by identifying the strong as well as weak features of these 
monuments and come out with appropriate conservation strategies which can be adopted into the present scenario to construct disaster 
risk resilient and safer buildings. In the present study we discussed ancient traditional structural design by addressing several issues 
pertinent to the historical evolution of the historical monuments; the building material, construction and typology; structural features 
of the historical monuments; and earthquake resistant features in the historic monuments, with aim to suggest some of doable and 
economical structural measures for the present scenario derived from the ancient traditional building construction codes for better 
urban planning of the capital city of Srinagar. 

A. History of Earthquakes in Kashmir Region 

The Kashmir Himalayan region of India is seismically active as it falls in the Seismic zone V of the Seismic Zonation map of India 
(Bhatia et al., 1999), which is associated with several exposed and hidden seismogenic faults (Ghosh and Mishra 2008). The study 
area is influenced by the northwestern termination of Pakistan-Kashmir Himalayan mountain front, a zone of thrusting produced due 
to inter-continental collision between Indian and Euro-Asian sub-plate, marked by a continuous belt of earthquakes. The history of 
North Pakistan-Kashmir shows that the region, as with the entire Himalayas, is visited regularly by moderate to strong earthquakes. 
The underthrusted Indian plate, overthrusted Euro-Asian sub-plate and a decoupled pre-collision deformed Neoproterozoic-Paleozoic 
metasedimentary wedge, contained between the two converging continental plates are the main elements of active tectonics of the area 
(Ghosh and Mishra 2008). Kashmir Valley is, therefore experiencing a series of earthquake shakings since ages and is very much 
vulnerable to earthquake hazards that always pose a great threat to the sustainability of the historical monuments and vital structures 
located in the Valley.  Since earthquakes are unique among natural hazards in sense that these occur without warning and thus it can 
pose a sudden threat to the lives of flora and fauna in comparison to that of other natural disasters. Earthquake provides a negligible 
response time to the responders that left with no time for taking any safety measures, even to the victims that can reach to the safest 
locations. It has rightly been said that “earthquake does not kill the people it is the structure that kills the people” (Bolt 2006). This is 
why each structure used by people in an earthquake-prone region must be able to avoid collapse in an earthquake that may strike at 
any moment (Langenbach 2009). Past earthquake catalogue shows some of severe damaging earthquakes that had rocked Kashmir 
during different periods, such as in 2082-2041 B.C, 1500 A.D, 1552 A.D, 1662 A.D, 1668 A.D, 1735 A.D, 1778 A.D, 1784 A.D, 1803 
A.D, 26th June 1827 A.D, 1863 A.D, 1878 A.D and 30th May 1885 A.D (Koul 1925). However, the available information about most 
of these earthquakes is very scanty. In addition to these some of well documented damaging earthquakes that rocked Kashmir Valley 
are the 1974 Pattan earthquake (M 5.9) and the 2005 Muzaffrabad, Kashmir earthquake (M 7.6), which demonstrated that structural 
designs and quality of structures might have controlled the pattern and style of damage to the buildings. It is, further reported that 
degree of damage to structures during these earthquakes varies from place to place and impacts of earthquake shaking were different 
at different parts of the structures (e.g., wall; corners; foundational base; pillars, etc) as the strength of earthquake shaking is dictated 
by the size and focal depth of the earthquake (Ghosh and Mishra 2008, Mishra et al. 2011).  

B. Archaeological and Historical Backgrounds of Monuments  

 Srinagar, the capital city of Jammu & Kashmir State of India has witnessed the presence of several historical monuments that found 
detailed descriptions in the several literatures of ancient and medieval periods of the history of the State that shed lights on the rich 
cultural heritage of the valley, which sustained, even after occurrences of mega natural disasters in the region. Sikandar (1389-1413 
A.D.), son of Qutub-ud-din was the founder of wooden architecture in the valley. Among his monumental buildings are Jama Masjid 
and the mosque at the Khanqah of Sayyid Ali Hamadani. The reign of Sultan Zain-ul-Abidin (1420-70 A.D.) constituted a notable 
epoch in the field of architecture. He built palaces of fantastic proportions the most prominent being the tombs of his own mother 
commonly known as Budshah monument, or the mosque and tomb of Sayyid Muhammad Madani near Zadibal in Srinagar. The style 
of architecture associated with the domination of the valley by Muslims in the 14th and 15th centuries is almost of wood and bricks 
which received a distinction of its own (Shali, 1993).The architecture of the period of Sultans of Kashmir can be divided under two 
heads; the masonry style; and the wooden style. One of the buildings belonging to the first category, which still exists, is the tomb of 
Zain-ul-Abidin’s mother in Srinagar.  Although it is constructed on the plinth of an ancient temple, the brick structure above the plinth 
is built in the style of a Muslim tomb. It was however, not the masonry style but the wooden style of architecture that was more 
common in the Valley. This is perhaps due to the fact that buildings constructed of wooden framework are less liable to fall in 
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earthquakes than an edifice of brick or stone. The mosques and tombs are all built in a similar style. They are all square in plan (Hasan 
1974). The mosques are either self-contained, square buildings like the tombs or else they consist of a group of square-planned 
buildings connected together by a colonnade like the Jama Masjid in Srinagar (Kak 2002). The walls are constructed sometimes of 
bricks and mortar, sometimes of logs laid across each other, the space between logs being in some cases filled with brick-work. In 
large chambers where the timbers of the roof or ceiling require intermediate support, modern columns are used with very good effect. 
The typical roof covering consists of turf laid in brick bark, which retains waterproof properties for a great number of years.  
 
          The Muslims in Kashmir were in the beginning far too few to initiate an architecture of their own. All that they did was to 
utilize the materials of disused Hindu temples for construction of their mosques. The result was peculiar. The most characteristic 
examples of this style are the mosque of Madin Sahib, outside the Sangin Darwaza of the Hari Parbat fort and its adjacent ruins, and 
the mosques on the roadside at Vitsarnag and Zain-ul-Abidin’s mosque on the island in the Wular Lake are some of structural designs 
of the buildings, reflecting the types of structures. Another structure belonging to this period and fundamentally different from all 
other buildings in Kashmir is the tomb of Zain-ul-Abidin’s mother. The plinth originally belonged to a Hindu shrine and does not 
seem to have been tampered with by the Muslim architect, who simply followed the lines laid down by his Hindu predecessor. A 
peculiar feature of the brick buildings of this period is the glazed tile-work with which they were decorated (Kak 2002). Several of the 
historic mosques in Srinagar are of “cribbage” construction, a variation of timber-laced masonry construction that can be found in the 
Himalayan Mountains of northern India, northern Pakistan near the Chinese border, and parts of Afghanistan. This has proven to be 
particularly robust in earthquake prone regions, but as wood supplies became depleted it must have been found to be extravagant 
(Langenbach 2009). 
   
          In this study, we selected a total of 6-historical monuments for this study, which include Jamia Masjid, Shrine of Shah-e-
Hamdan, Mosque and Tomb of Madin Sahib, Patthar Masjid, Tomb of Zain-ul-Abidin’s mother and Mosque of Akhun Mulla Shah. 
Except Jamia Masjid and Mosque and Tomb of Madin Sahib, all the others are Centrally Protected Monuments of Kashmir Valley 
according to the Archaeological Survey of India. The details of historical monuments regarding their locations are shown in Table1. 
 

Table 1: Details of Historical monuments selected for the study 
 

 

 

 

II. METHODOLOGY AND DISCUSSIONS 

          Seismic assessment of historical buildings is a complex problem due to the wide variety of involved aspects, such as the quality 
of masonry, the structural systems, the large effort in inspection and diagnosis, the economical and cultural implications (Fusco et al., 
2008). A preliminary in-situ survey is useful in order to provide details on the geometry of the structure. Also the historical evolution 
of the structure has to be known in order to explain the signs of damage detected on the building (Binda et al. 2006). The most 
significant historical monuments were selected for the study. Information for each monument was collected which included their 
history, geometrical and material properties, earthquake resistant features, description of damages from various angles. 
 
          A qualitative vulnerability assessment of the monuments was performed. This procedure is based both on in-situ inspection and 
on a preliminary knowledge of the building history and its architectural and technical features (D’Ayala et al. 2008). History is an 
essential dimension of the building (Roca et al. 2010). The survey inspection has been designed to understand the actual morphology 
of the building, the relationship with its surroundings, the state of damage and the collapse or decay processes. Based on the earlier 
approach (D’Ayala et al. 2008), we adopted the technique of analyzing the alterations that occurred in the structure during the time, 
including repair and restoration works. As mentioned above, the main indicators which were selected in the study for the visual 
inspection of the historical monuments include; age of the monument, building materials, earthquake resistant features, renovation, 
inspection of structural elements, damages to structural features, surrounding site conditions, and emergency measures available. 
 
          The study involved a rigorous literature survey and the rapid inventory. In literature survey, material is collected from secondary 
sources for concept development, understanding of the building typology, materials, construction and evolution process. The rapid 
inventory has been made a very brief survey of historical buildings to help develop a concept on buildings and understand extent of 
work. This survey covers building materials, technology, skills, construction process, age and impact of past earthquake on the 
building. A questionnaire for rapid inventory is prepared. Analytical descriptions of all six historical monuments are discussed below. 

Name of the monument Year of construction Location 
Jamia Masjid 1394 A.D Nowhatta 

Shrine of Shah-e-Hamdan 1395 A.D Zainakadal 
Mosque and Tomb of Madin Sahib 1483 A.D Mandibal 

Patthar Masjid 1623 A.D Zainakadal 
Tomb of Zain-ul-Abidin’s mother 1427 A.D Maharajgunj 

Mosque of Akhun Mulla Shah 1649 A.D Hari parbat 
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A. JAMIA MASJID 

           Jamia Masjid (Figure 1), the biggest Mosque in Kashmir, located in Nowhatta, is known as one of the sacred shrines of Islamic 
followers. The type of its architecture, its massiveness, complexity, size and perfection of design makes it one of the most 
extraordinary achievements of early Islamic art in the valley (Shali, 1993).  The Jamia Masjid contains all the typical features of the 
Kashmiri wooden style. It was many times destroyed by fire, but was each time restored. The final reconstruction was effected by 
Aurangzeb who seems to have retained the original plan (Hasan 1974). 
 
          Jamia Masjid, Srinagar was built by Sultan Sikandar Shah Kashmiri Shahmiri in 1394 A.D, father of Sultan Zain-ul-Abidin. He 
is said to have laid its foundation in 1398 A.D and completed it in 1402 A.D. His illustrious son is reported to have greatly exerted 
himself in adding to its aesthetic attractions (Kak 2002). Jama Masjid is the developed form of wooden architecture in Kashmir valley. 
It was due to its prestige and ancient lineage that in spite of repeated reconstructions and changes, the original style continued to be 
adopted as far as possible.         
                                                                          
          The mosque is a quadrangle and roughly square in plan, its northern and southern sides being 384 feet in length. Its principal 
features are the four minars, one in the middle of each side. They are covered by a series of pyramidal roofs, which terminate in an 
open turret crowned by a high pinnacle. The roof of each minar is supported on eight wooden columns, 50 feet in height and over 6 
feet in girth, whose modern substitutes still stand on the original square limestone bases. The columns are plain and unornamented 
(Kak 2002).  The main entrance is on the south side and consists of a recessed portico leading across the colonnade into the interior 
courtyard. A series of arched arcades with a clerestory goes round the courtyard, but in the centre of each side there is a square 
frontage containing an archway, while above it is the usual pyramidal roof and steeple (Hasan 1974).  
      
          The area of Jamia Masjid extends up to an area of 384 feet by 381 feet. The built in area of the Masjid is 1, 46, 000 square feet. 
The width of the outer and inner brick walls is 5 feet and 4 feet.  Jamia Masjid with its unique architecture has majestic 378 wooden 
deodar pillars, each one an entire tree-trunk of deodar (a distinctive, local, evergreen tree) supporting wooden ceiling with 346 pillars 
of 21 feet high and 5 feet girth and 32 pillars of 48 feet high and 6 feet girth. The Masjid is provided with a fountain measuring 33 feet 
by 34 feet which also serves purpose of ablution. This spacious mosque holds a capacity to accommodate more than 33,333 people 
offering prayer at a time. The inside view of the Jamia Masjid, Srinagar, Kashmir is shown in Figure 2. 
 
          In 1479, it was reduced to ashes by a devastating fire and was re-erected and completed in 1503. Again in 1619, a severe 
conflagration broke out which destroyed the mosque and the surrounding residential houses. In 1674, the mosque caught fire for the 
third time; however it was rebuilt in three years time (Kaul 1971). During the Pathan rule (1753-1819), the structure was twice 
repaired. In Dogra regime also, attempts were made to repair the mosque. The grand mosque of Jama Masjid even in its present 
condition reflects a remarkable current of religious fervor witnessed in the valley soon after its occupation by the Muslims. 

Observations & Findings of the study 
 Building material of the monument includes stone, bricks, wood, cement and tin sheets.  
 Fire extinguishers provided at many places within the mosque for safety measures. 
 Fencing is put around the mosque in order to keep the mosque away from the hustle of the surrounding markets. 
 The wide spread area and the thick outer and inner walls provide strong resistance to the building against the impact of 

earthquakes. 
 Walls are provided with small openings which increases the strength of the structure. 
 Wooden pillars used to support the roof are placed at regular distances from each other which provide a good balance and 

strength to the roof above. 
 The compound in the centre of the mosque can be accessed through many openings and can be useful in case of emergencies. 
 As such no damages were found in the structure except some minor damages on the wooden roof which have been caused 

due to age factor. 
 The building is in good condition and it is under regular renovations and maintenance under retrofitting plan of the building. 

B. SHRINE OF SHAH-E-HAMDAN OR KHANQAH-E-MOULA 

          The shrine of Shah-e-Hamdan or Khanqah e Moula (Figure 3) is one of the oldest Muslim shrines in Kashmir situated on the 
banks of river Jehlum. It was the first mosque to be built in Srinagar and is a typical example of the wooden architecture of the Valley 
(Hasan 1974). The shrine was originally constructed by Sultan Sikander (1389-1413 AD) in 1395 A.D in the memory of Muslim 
preacher Mir Syed Ali Hamdani who is believed to be the main person behind the spread of Islam in Kashmir. 
 
          The shrine incorporates features of Buddhist, Hindu and Islamic architecture. The interiors of the building have beautiful 
paintings and carved woodwork. Antique chandeliers add to the beauty of the wooden structure. The mosque has its foundations 
composed of ancient temple materials. Barring its verandah extensions, it is in plan a square. Over it, the walls of the lower portion of 
the structure are formed of logs, trimmed square and then laid in alternate courses. The projections under the eaves are also of logs 
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laid crosswise. The superstructure also in wood is comparatively lighter and is represented by arcades, verandahs and porticos. The 
pyramidal roof crowning the whole structure is in three tiers and carries a distinctive style of its own. The entire roofing material now 
stands replaced covering the structure by corrugated tin sheets. The mosque of Shah Hamadan which is in three storeys, carries 
architectural embellishment in the interior of one of the only large hall on the ground floor as against the upper storey which is plain 
(Shali 1993).  
 
          The large hall inside, measures 63 by 43 feet and is flanked on the south and north side by 14 other chambers. The one on the 
north-west corner has the tomb of the Saint. Walls inside the hall are decorated with paneled wood work gone brown with age (Kaul 
1971). The interior hall has no great significance from the point of construction, but its tapering eight-sided ornamented posts, the 
arched and recessed mihrab, its paneled walls and ceilings painted in multicolored designs and the valuable prayer carpets of different 
colors on the floor give it an air of elegance and dignity (Hasan 1974). The ceiling of the hall is supported by four wooden pillars 20 
feet in height with an ornamental dado and other decorations (Shali 1993). The tomb chamber is decorated with glass and glazed 
work. Four wooden columns, supporting the ceiling are decorated with painted wooden chips arranged in fish bone pattern in the 
shafts, carved with lotus motifs at the base and leaf patterns at the capitals which are sixteen sided.                
                                                       
          The Khanqah-e-Moula in Srinagar has undergone lots of additions and alterations. It was twice destroyed by fire, once in 1479 
and the second time in 1731. Sultan Hassan Shah (1472-84) repaired it on the first occasion and the second time Abul Barkat Khan, 
Deputy Governor of Mughals repaired the mosque in 1733 when he took up his post for the fourth time (1733-37) (Shali, 1993). Apart 
from the cloisters, which have been added later, and the additions and alterations that are being carried on by its present-day 
caretakers, the original building is a square structure. Its chief structural peculiarity is that it is for the most part built of wooden balks. 
The spaces between the balks are filled by very small and carefully dressed bricks. Some of the doors and windows are beautiful 
examples of wood carving, and the wooden cornice of the plinth is an exquisite piece of workmanship. The inside view of the 
Khanqah e Moula (Figure 4) has been studied by the team to understand the parameters that provide stability of the structure. 

Observation & Findings of the study 
 This monument is made up of wood mostly with less brick work. 
 Use of wood in high quantity imparts strength to the building. 
 It has the capacity to occupy 60,000 people approximately at a time. 
 The window openings are too large which decreases the strength of the walls. 
 The wooden pillars are not strong enough to provide strong support. 
 The building didn’t encounter any damage due to the earthquakes which occurred in the area. 
 Renovation work done few years back included construction of windows for the third storey. 
 For the safety of the building, CCTV cameras, fire extinguishers and fire alarms are fitted at many places in the building. 

C. MOSQUE AND TOMB OF MADIN SAHIB 

          The tomb and mosque of Syed Mohamad Madin was built by Sultan Zain-ul-Abidin in early 15th century A.D. The mosque of 
Madin Sahib is another edifice constructed of wood and adjoins the tomb of Madin. This is in a very bad state of preservation. The 
mosque looked like the tomb on the site of an old Hindu temple. It is also found that just as two carved stone columns have been used 
in the inner chambers of the tomb, so some similar columns have been used in the porch of the mosque (Hasan 1974). 

Mosque of Madin Sahib 

          Among the pre-Mughal Muslim buildings of Kashmir, one of the most prominent is the mosque of Madin Sahib at Zadibal 
(Figure 5). The base is square and is built entirely of materials belonging to a plinth of a mediaeval temple. The superstructure consists 
of four walls, adorned externally with trefoiled brick niches. The corner pilasters of the walls as well as pilasters of the niches stand 
upon bases, and are surmounted by capitals which are purely Hindu in style. The spandrels of the arches of the niches are decorated 
with beautiful tracery work. The cornice over the walls is composed of half a dozen courses of wood (Kak 2002). Below the eaves the 
cornice are made of wooden courses, which at places have delicate carving. The chamber is covered by a pyramidal earth and birch-
bark roof. The roof is pyramidal with a spiral apex; the only remnants of which that exist are a single long upright pole and a few 
pieces of timber. The entrance to the prayer chambers is through an elaborately carved wooden doorway flanked by two fluted stone 
columns originally belonging to the adjoining Hindu ruins. The prayer chamber inside has Khatamband ceiling (i.e. thin pieces of soft 
wood woven into geometrical pattern), supported on four multi-sided wooden columns.                                                       

Tomb of Madin Sahib 

          Constructed in the 15th century, the tomb of Madin Sahib is one of the most attractive tombs in Srinagar. It was constructed in 
memory of saint Madin Sahib and is situated north of the Madin Sahib mosque at Zadibal. A number of inscriptions and architectural 
styles highlight the history of that period. Its walls were originally decorated with glazed tiles, an attractive style of 15th century 
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Kashmir architecture, most of which are missing. A few remaining ones have been preserved in the Srinagar museum. The mosque 
and the tomb were built in 1483 A.D. in the reign of Zain-ul-Abidin (Kaul 1971).  
           
          There are many inscriptions on the walls and lintels of the mosque, highlighting its period of construction and religiously 
important sermons. A carving showing a beast with the body of a leopard is adorned at the entrance. The tile work seen usually on 
masonry buildings in Kashmir is visible in the archway jambs. Both the tomb and the mosque were built in memory of the same 
person, and the inscription on the lintel of the entrance of the mosque records the date of its erection as 1483 A.D in the reign of Zain-
ul-Abidin. The tomb may have been built a few years later, though it is not impossible that it was built at the same time as the mosque, 
for among Muslims the practice of building tombs during the lifetime of their future occupants is not uncommon. The inside view of 
the protecting structure of the tomb is shown in Figure 6. 

Observations & Findings of the study 
 The building material used in both the tomb and mosque include stone and wood. 
 Both the structures are having stone foundations and the structures are also made up of stone except the windows and the 

roof. 
 The windows and the roofs are made up of wood in both the structures. 
 These monuments are under conflict and are thus not kept open for general public. 
 Foundations of the monuments are also of stone but the roofs are completely wooden. 
 Both the monuments are in a poor condition and the wooden roofs have started decaying with time. 
 Presence of an electricity transformer in the compound of the monuments can cause treat of fire. 

D. PATTHAR MASJID 

          Patthar Masjid (literally Stone Mosque) located in Zaina-kadal (Figure 7), is the largest surviving example of Mughal 
architecture in Kashmir. It is very different to other monumental Srinagar mosques in both design and materials. This stone mosque of 
polished grey lime-stone built by Noor Jahan, the legendary beauty and wife of the fourth Mughal Emperor Jahangir, in 1623 A.D, 
consists of nine arches horizontally constructed. Soon after its completion, the mullas of Kashmir declared the mosque unfit for 
religious use and since then it remained isolated and now a preserved monument (Kaul 1971). It is believed that the construction was 
supervised by the renowned architect and a well-known Mughal historian Malik Hyder Chaudhary. The masjid is in ruins today and is 
of great interest to get a closer look at the Mughal architectural styles. There are nine horizontally constructed arches in the facade, the 
middle one being the largest arched portico (Kaul 1971).  

                                                                             
            The inside view of the Patthar Masjid is shown in Figure 8. The arched openings are enclosed in shallow decorative cusped 
arches, which in turn are enclosed in rectangular frames. The horizontal construction of these arches is remarkable. All of them have 
recently been closed up with rubble stone masonry (Kak 2002). The visible coping stones of the now almost underground plinth have 
a series of large lotus leaves carved in relief and so have the portion of the walls between the projecting cornice and the eaves, some of 
which are also pierced. The roof consists of twenty-seven domes, the central one of which is the largest. The domes are mostly ribbed 
inside, though there are some which are flat. The roof is supported internally on eighteen extraordinarily massive square columns 
having projections on two sides. The lower portion of the columns is built of stone and the upper of brick covered by a thick coat of 
buff-colored lime plaster. The enclosure wall is built of brick masonry, with a coat of lime plaster, adorned by a range of shallow 
arched niches. 
 
Observations & Findings of the study 

 The building is used for the purpose of offering prayers.    
 Monument has the capacity to occupy approximately 4,000 people at a time. 
 Building material used in the monument is only stone with beautiful stone carved work. 
 The mosque has a ground floor and an upper floor but only the ground floor is in use. 
 In the renovation of the building, only the roof was repaired. 
 Strong stone columns inside the building provide strength to the entire structure. 
 In the building, no renovations can be made as the structure can lose its originality but only the polishing of the stone work is 

done whenever required. 
 Being made of stone, it has no threat of outbreak of fire. 

E. TOMB OF ZAIN-UL-ABIDIN’S MOTHER OR BUDSHAH TOMB 

          Near Sri Ranbirganj bazaar, Zainakadal, is the high and massive domed mausoleum built by Zain-ul-Abidin (1421-1472 A.D.) 
in 1427 A.D, entombing the mortal remains of his mother. He was also called Bud-Shah – the great king (Kaul 1971).  
 
The tomb of Budshah (Figure 9) is one of the many tombs in a stone enclosure with a gateway. This stone enclosure really belonged to 
the old desecrated Hindu temple as was guessed by Cunningham and Cole by personal inspection that ascribed the temple to the 4th or 
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5th A.D. though other evidences available at the spot assign it to the 9th century. Here only the super-structure on a square plan, 
consisting of the single chamber in the middle with projected recesses at the angles was built by the king (Kaul, 1971). In plan it is 
square, with the angles cut off and replaced by rectangular projections. The superstructure follows the same plan, and consists of a 
single chamber in the middle with projections recessed internally at the angles, roofed over by five domes, the largest naturally being 
in the centre. The domes have been raised on moulded string courses. The drum of the central dome is decorated with semi-circular 
cupolas with sunk or ground panels. The exterior walls are studded with glazed and moulded blue bricks by way of decoration. The 
wooden lintels of the ventilation apertures are remarkably well preserved.  Inside the structure, hanging from an iron plate attached to 
the apex of the central dome, is an iron chain which has given rise to the misconception, common among the Hindus of Kashmir, that 
the structure in its present shape was originally a Panchamukha (five-faced or five headed) temple, such chains being usually found in 
Hindu shrines, attached to the principal bell.  
 
          Immediately to the north of this building is a Hindu enclosure wall with gateway, which contains a number of tombs, one of 
which is said to preserve the remains of the king himself. The wall is a real Hindu one, as its materials and massiveness amply prove, 
though it is undoubtedly later than the fifth century A.D. A further proof of its Hindu origin is the number of carved stones still found 
round the site, which bear sculptured reliefs of Hindu deities. The whole group is enclosed in a massive stone wall with a ridged 
coping. The outer wall as well as its two entrances, one on the riverside and the other opening on the road, likewise is dated back to 
Hindu times. Since the time of Zain-ul-abidin this enclosure has been used as a cemetery, and many of the notabilities of Muslim 
Kashmir are interred here. 

Observations & Findings of the study 
 The complete structure is made up of bricks (small kiln bricks) and clay with stone foundation. 
 The compound of the tomb is used as a cemetery. 
 The whole structure is in an enclosed form with a small opening for entrance and a few small window openings. 
 The thick walls also add to the strength to the structure. 
 The grave of Sultan Zain-ul-Abidin’s mother is the only grave inside the tomb while as the graves of Sultan Zain-ul-Abidin 

and his dynasty are outside the tomb in a small compound. 
 Renovation of the tomb was done in 2000 and 2004. 
 In the renovations the cracks on the exterior of the tomb were filled up but no changes were made on the interior of the tomb.  

F. MOSQUE OF AKHUN MULLA SHAH 

          The mosque of Akhun Mull Shah (Figure 10) is located on the slope of Hari Parbat Hill and is a little way up above the Kathi 
Darwaza. It was built by Dara Shikoh, son of Shah Jahan, in 1649 A.D, for the use of his tutor, Akhun Mulla Shah (Kak 2002). 
 
          It is a unique structure built in stone rather than in wood. This small mosque is made of highly polished beautiful grey 
limestone. The mosque is the only surviving example in Kashmir which has intact the stone lotus finial over the pulpit. The facade has 
no decorations except the rectangular panels around the cusped arches. Its plan is rather singular. The small prayer hall, where pulpit 
stands, is flanked by two such chambers which are rather arcades on the two sides, while a similar arcaded chamber projected on the 
front serves as the gateway. Ruins of the arched halls on a lower level show them as lodgings for pilgrims. A Hammam, bath, is a little 
further off and has an inscription on the lintel of its doorway, giving in the chronogram of the last line the year Hijra, 1059 (1649 
A.D.) as the date of the construction of the mosque and the hammam (Kaul 1971). The inner structure of the mosque has been 
rigorously inspected during the field to understand the structural design and set up of the mosque.                                               

Observations & Findings of the study 
 The building material used includes stone, bricks (small kiln bricks) and red clay. 
 The building is not in used and the structure is in a deteriorated condition. 
 The stone foundation and walls make the structure resistant to earthquakes. 
 In the past times when the mosque was in good condition the diamonds engraved on the interior walls of the mosque got 

stolen. 
 Due to rains few years ago, one side of the mosque got damaged and fell down but  

it was restored, suggesting lesser cohesiveness among the materials of the structure                           
 Renovation was done on the structure about five years ago and at that time the lower storey of the mosque was excavated 

which was buried under earth. This portion of the mosque served as a hostel for the students of Akhun Mulla Shah, who 
taught them in the mosque. 

 Renovation work is in process at present also in which the enclosing walls of the structure are being repaired and 
strengthened by providing them support with iron rods under the periodical retrofitting program of the structure with much 
lesser cost of expenditures than that of required for constructing new structures. 
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III.   CONCLUSIONS 

          This study reviews the traditional methodologies that went into the construction of the historic monuments. The results of this 
study bring forth the traditional construction practices used in the construction of the surveyed historical monuments. The studied 
historical monuments have several earthquake resistant features inherent in the structure. These features have helped these buildings 
survive the various earthquakes that the valley has encountered in past years. Wide area coverage, use of wood for construction, small 
openings, thick walls and stone foundation are the common earthquake resistant features found in most of the monuments. These old 
traditional structures are being periodically maintained and repaired under retrofitting plan of these structures, which ensure the lesser 
degree of damage of structures during the past events of natural disasters.  It is, therefore such traditional construction techniques can 
be studied and understood thoroughly in order to utilize them for the construction of buildings under the urban planning of the city and 
its adjoining areas. We emphasized that such endeavor of adopting traditional style of building constructions into the modern design of 
buildings / structures can lead to a safer built environment by addressing the key issues of preparedness and prevention of structures 
under disaster management cycle for the society. We infer that under climate change scenario, where occurrence of more seismic 
events are expected the adoption of the traditional building design codes may prove as one of the effective measures for constructing 
earthquake risk resilient structures in the Srinagar city of Jammu & Kashmir, India. In order to generate a comprehensive earthquake 
risk resilient building design codes it is imperative to augment the traditional building design codes with results derived from seismic 
microzonation  studies of the Srinagar city that may provide information about the basement materials and properties of soils lying 
beneath the historical buildings in Srinagar to assess the vulnerability map of the city. 

          Thus the study suggests inculcating the construction practices of historical monuments in present times so as to obtain an 
earthquake resistant built-up environment. These traditional methods can be adopted into the present scenario to help construct 
disaster safe buildings (PAHSIB 2007) as these monuments have survived the test of time and understanding and reviving the lost art 
will provide us with a window to the safe future.  

APPENDIX 

Figure 1 Figure 2 
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Are There Differences In Organizational Citizenship 
Behavior Across Ethnic Groups? 

Gianna Mijares and Toni Didona, Ph.D. 
 

Albizu University 
 
    Abstract- This research study aimed to explore the frequency 
of organizational citizenship behaviors in the workplace. OCBs 
vary from culture to culture. Employed adults living in Mexico, 
Dominican Republic and United States of America were 
surveyed in order to compare organizational citizenship behavior 
between cultures. The study used a convenient sample that 
included 103 employed adults. The survey was conducted 
anonymously through the Internet and participants were asked to 
answer a researcher-developed questionnaire about how often an 
organizational citizenship behavior was performed by themselves 
or others, such as coworkers. This study expected to demonstrate 
significant differences in organizational citizenship behaviors 
across cultures. However, the results indicated that there was no 
significant difference across cultures in OCBs.  
 
    Index Terms- Dominican Republic, United States of America, 
organizational citizenship behavior, cross-cultural differences. 
 

I. INTRODUCTION 
For many years, the concept of Organizational Citizenship 
Behavior (OCB) has created considerable scholarly 

attentionbecause these behaviors contribute to effective 
functioning of organizations (Podsakoff, Ahearne & MacKenzie, 
1997; Podsakoff & MacKenzie, 1994). OCB has been studied in 
a diversity of disciplines such as advertising, human resources, 
health care and economics (Lievens & Anseel, 2004). OCB is 
behavior that endorses the objectives of an organization and 
contributes to its social and psychological environment (Lo & 
Ramayah).    
 Organizational citizenship behavior became a subject of 
interest because it leads to improved effectiveness of an 
organization in the long run (Podsakoff, et. al, 1997; Podsakoff 
& MacKenzie, 1994).  Chester Bernard was the first person to 
make significant findings on the concept of OCB. In the 1930s, 
after studying and observing OCB, Bernard named it an extra 
role behavior. Throughout the years, other people became 
interested in this phenomenon. Katz and Kahn defined any 
behavior that improves the effectiveness of the organization as 
supra-role behavior. For Katz and Kahn (1966) OCB includes 
any activities done by the employee that serves to facilitate 
organizational functioning and does not interfere with the usual 
task performance.  To describe the workers who exposed these 
extra role behaviors, they created the term citizenship.    
 It is important to know the difference between extra-role 
behaviors and in-role behaviors. Role behavior is the duty and 
responsibility of the employee whereas extra role behavior is any 
behavior that is not part of the employee’s formal job 

requirement (Farooqui, 2012). Extra-role behavior is any 
behavior that goes beyond existing role expectations and that 
attempts to benefit the company (Bateman & Organ, 1983). 
Offering help to new employees regarding the organization and 
bringing lunch to co-workers are examples of extra-role 
behaviors. According to Farooqui (2012), certain professions 
require more OCB than others.  For example, one of the most 
OCB demanding careers is teaching. There is a significant 
amount of literature that demonstrates that teachers constantly go 
beyond their job requirements and contribute to the success of 
the schools by committing to its goals and values (Farooqui, 
2012). 
 Organ’s (1988) conceptualization of the phenomena has 
greatly benefited the research on OCB. According to Organ, it 
consists of five factors: Sportsmanship (i.e., accepting problems 
that are inevitable at work), Altruism (i.e., is helping a specific 
individual), Conscientiousness (i.e., is going beyond the required 
number of attendance), Courtesy (i.e., respect people’s privacy 
by not borrowing something without asking), and Civic Virtue 
(i.e., being concerned about the company). These five distinct 
factors can be influenced by culture.                                             
     Culture is defined as values, customs, and learned 
beliefs that generate behavioral norms for a given society (Yau, 
1994). People from different cultures may behave quite 
differently when facing similar situations. Similarly, the same 
behavior could also be motivated by different factors from 
people with different cultures. Babin et al. (2000) found that 
culture is an antecedent of OCBs. Researchers also suggested 
that the dimensions of OCBs might be different under different 
cultures (Farth, Earley & Lin, 1997; Law, Wong & Chen, 2007). 
Researchers Markus and Kitayama (1991) indicated that people 
from Eastern cultures (e.g., China, Japan and Korea) host 
different perceptions compared to people from the Western 
culture (e.g., the United States, Canada and Australia).  For 
example, people from Eastern and Western culture differ in 
things such as uncertainty avoidance; power distance; 
individualism versus collectivism as well as in masculinity 
versus femininity.                                                                                                                              
 Traditionally, the United States is considered as a highly 
individual-oriented culture, whereas China is considered as a 
highly collective oriented-culture (Hofstede, 1980). Parsons and 
Shils (1951) distinguished individualism as being self- orientated 
and collectivism as being collectivity-oriented. An individualist 
believes that their personal goals are more important than the 
goals of a group and therefore consider that the attainment of 
his/her personal goals is of primary importance (Wagner & 
Moch, 1986). A collectivist would think the opposite way, 
valuing the goals of the group more highly than their personal 
goals. As a representative of individualistic-oriented cultures, the 
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United States focuses on self-interest and individual success. 
China, on the other hand, as a representative of collectivistic-
oriented cultures discourages individual achievement and 
emphasizes collective orientation (Ho, 1976).  As a result, in the 
business organization setting, this culture difference in terms of 
individualism or collectivism orientation may influence 
employees’ perception of the social exchange with coworkers, 
supervisors and customers, because they may perceive different 
levels of importance of the relationships when they are holding 
different orientation (Ma, 2013).            
 There have been some studies regarding organizational 
citizenship behaviors for individuals living in North America and 
other countries, such as China and Malaysia, but no previous 
research has been found regarding organizational citizenship 
behaviors in Latin American countries such as Mexico and the 
Dominican Republic.  Therefore, the purpose of this study is to 
report across specific Hispanic groups, Mexican and 
Dominicans, in order to better understand the major antecedents 
of OCB.    
 According to Hofstede (1980), Mexicans and 
Dominicans are collectivistic. Both countries also have a high 
ranking on Uncertainty Avoidance, Power Distance and 
Masculinity. This means that these two countries are more likely 
to value their personal relationships with coworkers, as well as 
group goals over their own. In addition, the roles in Mexico as 
well as in the Dominican Republic between men and women are 
also different. Both countries have a high rank in Masculinity 
(Hofstede, 1980). This might not just be seen in the workplace, 
where the highest positions are held by men, but also at home, 
where women tend to take care of the children and house. 
Hofstede also mentions that inequality is another of the 
challenges that these countries face. Some examples of these 
inequalities are income and education levels. Additionally, both 
have very high rankings on Power Distance. In other words this 
means that members of the lowest positions accept that power is 
distributed unevenly (Hofstede, 1980). Mexicans and 
Dominicans believe in a hierarchical order, where everyone has a 
place to which they belong. People in these countries expect to 
be told what to do. Having a high-ranking score in uncertainty 
avoidance means that they have no tolerance for uncertainty and 
ambiguity. In other words, Mexicans and Dominicans have a 
high need for rules and have an inner urge to be busy and work 
hard. These cultural views have a great impact on organizational 
citizenship behavior.            
 This research aims to provide information that will 
broaden the understanding of the relationship between culture 
and organizational citizenship behavior within the workplace. 
The investigator wants to explore how OCB compares between 
these three populations. It is hypothesized that organizational 
citizenship behavior is significantly different across these 
cultures. 

II. MATERIALS AND METHODS 
a. Participants 
 The ethnicity variable in this study was based on the 
sample of the population living in Mexico and the Dominican 
Republic, which were the target groups. The study also had a 
sample of individuals living in the United States of America. The 
participation in the study was voluntary and anonymous. The 

responses to the surveys were collected through the Internet by 
the use of survey software program, such as Survey Monkey. A 
hyperlink to the survey was emailed to each participant. Since 
the study used a convenient sample method, participants were 
asked to forward the questionnaire link to their email contacts 
that met the requirements to participate in the survey.  
 A total of 103 survey questionnaires were obtained from 
all the three countries. Demographic aspects such as age, gender, 
and level of education were taken into consideration. From 
Mexico a total of 33 surveys were collected, in which the 
majority of respondents (51.5%) were males and 48.5% were 
females. The mean average age was 32; the age range for Mexico 
was between 23 and 60 years old. The level of education for 
Mexico included 72.7% who had a bachelor’s degree and 6.1% 
who had a master’s degree.  
 Thirty-six surveys were received from the Dominican 
Republic, in which 50% were females and 50% were males.  The 
mean average age was 30; the age range for the Dominican 
Republic was between 19 and 57 years old. The majority of the 
Dominican sample had a bachelor’s degree (63.9%).  
 Thirty-four surveys were collected from the United 
States of America, in which the majority of respondents (61.8%) 
were females and the remaining 38.2% were males. The mean 
average age was 31; the age range for the United States was 
between 22 and 64. The sample reported that 55.9% has a 
bachelor’s degree, 26.5% had a master’s degree and 17.6% had a 
doctoral degree. Additional details about the sample are available 
in Table 1 and Table 2. 
b. Instrumentation 
 The survey, designed by Fox, Spector, Goh, Bruursema, 
& Kessler, 2012 (see Appendix A), intended to measure the 
occurrence of organizational citizenship behavior performed by 
employees living in Mexico, Dominican Republic and the United 
States of America.  It contained items that reveal acts directed 
towards the organization as well as other people in the 
organization.Certain amount of items, such as 2, 3, 4, 5, 6, 7, and 
11 asked about altruism acts that assisted coworkers with private 
as opposed to workplace issues. Items 8 and 9 were related to 
civic virtue; items 10, 13, 16, 19, and 14 were related to 
conscientiousness and items 1,15, 18 and 20 were related to 
courtesy. The survey used a 5-point frequency scale that ranged 
from 1= never to 5= every day. The survey was estimated to take 
about 15-20 minutes to complete.  
c. Procedure 
 Since the purpose of this research study was to obtain 
information about organizational citizenship behavior in Mexico, 
Dominican Republic and the United States, the data was 
collected in each of these countries through the Internet. The 
survey questionnaires were administered to individuals who were 
employed and the data was collected during the months of April-
July 2015.  
 The participants received an informed consent form, 
which specified in detail the purpose of the study. These 
individuals were informed that this research project was for 
educational purpose. Also, participants were informed that their 
participation was voluntary, anonymous and that it was not going 
impact their work in any way. Contact information was provided 
to the participants in case of future questions or if they were 
interested in knowing the results of the study.  
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Data Analyses 
 In order to summarize and describe data, descriptive 
statistics were used.  An ANOVA was used to compare these 
three groups. The ANOVA test was used to reveal which, if any, 
of these groups statistically significantly outperforms the others. 
It allowed the researcher to find whether there is a significant 
difference in organizational citizenship behavior and ethnicity 
using an Alpha level or level of significance of 0.05.  

III. RESULTS 
  The main hypothesis of this study was that 
organizational citizenship behavior is significantly different 
across these cultures. It was based on the idea that differences in 
culture may influence employee’s perception of the social 
exchange with coworkers, supervisors, and customers, because 
they may perceive different levels of importance of the 
relationship when they are holding different orientation (Ma, 
2013). 
ANOVA Analysis 
 The ANOVA test was run on four different dimensions 
of OCB. The questions for the survey were indexed in 4 out of 
the 5 dimensions of OCB, which were civic virtue, courtesy, 
conscientiousness and altruism. Sportsmanship was not included 
in the test since none of the questions belonged to that 
dimension.  
  The results for each dimension will be discussed 
separately. First, the information gathered for each country 
(Mexico, Dominican Republic and the United States) will be 
described to explore altruism between each specific culture. 
Second, the information obtained for each country to explore 
civic virtue will be detailed. Third, the information obtained from 
each country regarding conscientiousness will be explained. 
Finally, the information collected about courtesy will be 
described.  
 In altruism, although the curves present normality and 
the n>30, the criteria of homogeneity of variance was not 
satisfied, since the significance (p) value of .004 is less than 
alpha level of .05.   
 In civic virtue, although the curves present normality 
and the n>30, the criteria of homogeneity of variance was not 
satisfied, since the significance (p) value of .011 is less than 
alpha level of .05.  
 The same thing happened for consciousness, although 
the curves present normality and the n>30, the criteria of 
homogeneity of variance was not satisfied, since the significance 
(p) value of .035 is less than alpha level of .05 (see Table 3).  
 The researchers detected that there were no significant 
difference between courtesy and each specific culture (p=. 694, α 
= .05).  According to the responses the researchers found that 
there is no statistically significant difference in organizational 
citizenship behaviors between Latin American countries, Mexico 
and Dominican Republic, and the United States.  
T-Test Analysis 
 Since the researcher obtained almost an equal amount of 
male and female participants form each country, a T-Test was 
run in order to determine if males outperformed females or vise 
se versa in organizational citizenship behavior. This was based 
on the gender socialization and social role theory which suggest 
that women are more relationship oriented meaning that they 

engage more in organizational citizenship behavior than men 
(Cloninger, Ramamoorthy, & Flood, 2011; Farrel & Finkelstein, 
2007).  The results revealed a level of 15.42 for females and 
17.06 for males. Using an alpha level of .05, the p value of .001 
suggests that there is a statistically significant difference in 
courtesy between genders. The results also revealed a level of 
12.65 for females and 7.79 for males. Using an alpha level of .05, 
the p value of .000 suggests that there is a statistically significant 
difference in courtesy between genders. More details about these 
results are contained in Table 4 and Table 5.  
 

IV. DISCUSSION 
     The results of this study did not support the initial 
hypothesis, which was that organizational citizenship behavior is 
significantly different across cultures. This was based on the 
assumption that people from different cultures may behave quite 
differently when facing similar situations. Similarly, the same 
behavior could also be motivated by different factors from 
people with different cultures. Research indicates that people 
from Eastern cultures (e.g., China) host different perceptions 
compared to people from the Western culture (e.g., United 
States).  
 The researchers hypothesized a difference in 
organizational citizenship behavior between Latin countries, such 
as Mexico and Dominican Republic, and the United States since 
these two Latin countries have a collectivistic oriented culture. 
They value the goals of the group more highly then their personal 
goals. On the other hand, an individualist believes that their 
personal goals are more important than the goals of a group and 
therefore consider that the attainment of his/her personal goals is 
of primary importance. This culture difference in terms of 
individualism or collectivism orientation may influence 
employees’ perception of the social exchange with coworkers, 
supervisors and customers, because they may perceive different 
levels of importance of the relationships when they are holding 
different orientation (Ma, 2013). Contrary form the literature, 
which suggests that the dimensions of OCB might be different 
under different cultures (Podsakoff,Ahearne, & MacKenzie, 
1997) the results in this study indicate no significant difference 
between OCB in Dominican Republic, Mexico and U.S.A. 
 Some of the OCB dimensions can be divided by gender 
role such as altruism, courtesy, civic virtue and sportsmanship. 
Research studies as well as results from study indicate that 
courtesy is a role behavior for women (Kidder & Parks, 2001). 
The dimension of conscientiousness does not follow the norms of 
any particular gender (Kidder & Parks, 2001). However, results 
in this study indicate that males have higher level of 
conscientiousness.  
Limitations 
 The sample used in this research was a convenient 
sample. Therefore, generalizations to the populations studied 
cannot be made. Although all of this research has been conducted 
through the Internet, the geographical constrains played an 
important part to obtain the data, especially in Mexico. Having 
not satisfied the criteria for the ANOVA and T Test the results 
were less robust, and it requires that the researcher to run a non-
parametric test.  
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Appendix A 

Organizational Citizenship Behavior 
 
What is your gender?  Male  __________    Female __________ 
 
What is your age in years?  __________ years 
 
What best describes your racial/ethnic identity?  
White/Non Hispanic __________      Black/African American _________  
Hispanic/ Latino __________              Asian __________ 
Multiracial __________                         Other __________ 
 
In which country are you currently living?  
Mexico __________    Dominican Republic __________   United States  __________ 
 
How many years of education have you completed? (If you finished high school you would answer 12, if you have bachelor’s degree 
you would answer 16, a doctoral degree would be 20)     __________ years 
 
 
Which best describes your current job?  
Entry-level __________          Professional __________ 
Managerial __________          Executive __________ 
Self-employed __________    Retired __________ 
Unemployed __________       Other __________ 
 
How many years of experience do you have in your current field?  
__________ years of experience  
 
What is your annual income? _________ thousand a year 
 
Please respond these questions depending on how they represent you 

How often have you done each of the following 
things on your present job? Never 

Once or 
twice 

Once or twice 
per month 

Once or twice 
per week Every day 

1. Picked up meal for others at work 1 2 3 4 5 
2. Took time to advise, coach, or mentor a co-
worker 1 2 3 4 5 
3. Helped co-worker learn new skills or shared job 
knowledge 1 2 3 4 5 
4. Helped new employees get oriented to the job 1 2 3 4 5 
5. Lent a compassionate ear when someone had a 
work problem 1 2 3 4 5 
6. Lent a compassionate ear when someone had a 
personal problem 1 2 3 4 5 
How often have you done each of the following 
things on your present job? Never 

Once or 
twice 

Once or twice 
per month 

Once or twice 
per week Every day 

7. Changed vacation schedule, work days, or shifts 
to accommodate co-worker's needs 1 2 3 4 5 
8. Offered suggestions to improve how work is 
done 1 2 3 4 5 
9. Offered suggestions for improving the work 
environment 1 2 3 4 5 
10. Finished something for co-worker who had to 
leave early 1 2 3 4 5 
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     How often have you done each of the following 
things on your present job? Never 

Once or 
twice 

Once or twice 
per month 

Once or twice 
per week Every day 

11. Helped a less capable co-worker lift a heavy 
box or other object 1 2 3 4 5 
12. Helped a co-worker who had too much to do 1 2 3 4 5 
13. Volunteered for extra work assignments 1 2 3 4 5 
14. Took phone messages for absent or busy co-
worker 1 2 3 4 5 
15. Said good things about your employer in front 
of others 1 2 3 4 5 
16. Gave up meal and other breaks to complete 
work 1 2 3 4 5 
17. Volunteered to help a co-worker deal with a 
difficult customer, vendor, or co-worker 1 2 3 4 5 
18. Went out of the way to give co-worker 
encouragement or express appreciation 1 2 3 4 5 
19. Decorated, straightened up, or otherwise 
beautifies common work space 1 2 3 4 5 

20. Defended a co-worker who was being "put-
down" or spoken ill of by other co-worker or 
supervisor 1 2 3 4 5 
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Table 1 Descriptive characteristic for the three countries 
 

 

 

 

 

 

 

 

Table 2 Descriptive characteristics for the three countries 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3 One Way ANOVA for courtesy 
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Table 4 T-Test for Conscientiousness 

Table 5 T-Test for courtesy 
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Correlation between oxidative stress and thyroid 
hormone levels in infertile women 
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Abstract- Background Female infertility is one of the growing 
problems in the world and is considered as a multifactorial 
disease  . 
         Objective : The aim of the present study is to investigate 
the correlation between oxidative stress and thyroid hormones : 
T3, T4 and thyroid-stimulating hormone TSH in the infertile 
women . 
         Method : This study was carried out between March 2015 
and August 2015 including eighty (80) selected infertile women 
who attended to Fertility Center in Al-Sadr Medical City in Al-
Najaf Al-Ashraf Province . The study also included twenty (20) 
healthy volunteer fertile women as a control . Hormonal 
measurement was performed by ELISA technique, while 
oxidative stress was assessed by determining the level of : 
malondialdehyde MDA , catalase CAT and glutathione GSH in 
serum . Student's t-test was used to investigate the significance in 
the difference between groups . 
         Results : the results have shown a high significant decrease 
in the level of T4 and a high significant increase in the level of 
TSH in the infertile women group as compared to fertile (control) 
group . The results of the present study also showed a high 
significant increase in the level of MDA, a significant decrease in 
the activity of CAT, and a high significant increase in the level of 
GSH in the infertile women group as compared to control group . 
The correlation results revealed a significant negative correlation 
between MDA and TSH , a significant positive correlation 
between MDA and T4,  a high significant positive correlation 
between TSH and each of CAT and GSH, and a high significant 
negative correlation between T4 and each of CAT and GSH . 
         Conclusions : It seems that thyroid hormone disorders and 
increased oxidative stress act synergistically as causative and 
predisposing factors for female infertility . 
         Recommendations : It is recommended to take in mind the 
link between thyroid hormones disorders and oxidative stress in 
the treatment strategies of female infertility .  
 
Index Terms- correlation, oxidative stress, thyroid hormones, 
infertile women 
 

I. INTRODUCTION 
nfertility is a worldwide problem that affects approximately 
15% of all couples, and  about 33% of the cases of infertility 

are primarily attributed to the female (1) . Numerous medical 
disorders can contribute to infertility by causing damage to the 
fallopian tubes, interfering with ovulation and fertilization, or 
causing hormonal disturbances (2) .  

         Among the multifactorial causes of female infertility, 
hormonal disturbances have been considered of great importance 
in the knowledge of causes and diagnosis, as well as the lines of 
treatment . In the last years, deficiency of thyroid hormones have 
increasingly been investigated as one of the predisposing factors 
in causing female infertility (3) . Thyroid glands secrete two 
hormones : thyroxine, which is also called (Tetraiodothyronine 
or T4), and Triiodothyronine or T3, they control oxygen use, 
basic metabolic rate, cellular metabolism, and growth & 
development; the production and secretion of thyroid hormones 
are influenced by thyroid-stimulating hormone TSH released by 
the anterior pituitary gland (4) . 
         Previous literatures indicated a quite deal of link between 
thyroid hormones and reproductive functions and hormonal 
changes in female; this may cast a light on the relationship 
between hyper- or hypothyroidism and reproductive dysfunctions 
or menstrual disturbances that have been reported in some 
studies (5)  . A number of studies have confirmed the effect of 
hypothyroidism in increasing prolactin and decreasing the 
concentration of sex hormone-binding globulins SHBG in  the 
fertile female (6- 8) . 
         Oxidative stress can be defined as the imbalance between 
the generation of oxidants and the concentration of antioxidants, 
in which the generated reactive oxygen species ROS are favored, 
resulting in harmful effects on the body (9) . Many tests have been 
used as indicators of OS, for instance : malondialdehyde (MDA) 
which is a natural product formed in all cells as end product of 
lipid peroxidation ; catalase (CAT) which is an antioxidant 
enzyme that catalyses the decomposition of H2O2 into water and 
oxygen ;  glutathione GSH which is a non-enzymatic antioxidant 
compound found in living cells (10). 
         In the last two decades, there is an increasing data about the 
role of the highly reactive free radicals in impairing pregnancy 
and causing primary and secondary infertility, this may be 
because free radicals are unstable and strongly reactive, so that 
they have an incredible power to acquire electrons from 
biological molecules (carbohydrates, proteins, lipids, nucleic 
acids) resulting in massive damage in the cellular and 
biochemical (enzymatic hormonal) system of the female 
reproductive system (11) . Many previous studies suggested 
different roles of reactive oxygen species and reactive nitrogen 
species in the development and complications of polycystic 
ovarian syndrome and endometrial damage, which are of the 
major causes of female infertility (12 - 14) .  
         It was hypothesized that patients with hypothyroidism have 
only poor anti-oxidative capacity (15 - 16), but there are little data 
to describe the relationship between the levels of thyroid 
hormones  and oxidative stress in infertile females, and this is the 
main objective of the current study . 

I 
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II. MATERIALS & METHODS 
1. Study subjects :  
         The study included one hundred (80) selected proved 
infertile women who attended to Fertility Center in Al-Sadr 
Medical City in Al-Najaf Al-Ashraf Province in Iraq. The men 
age of the infertile group was (31±8.9) years. The study also 
included twenty (20) healthy volunteer fertile women who have 
one or more than one child, and have no medical history of 
hypothyroidism or oxidative stress disorders . The men age of the 
infertile group was (29±11.3) years . 
  
2. Semen and Serum Collection 
         About 5 ml of venous blood for specific biochemical tests 
was collected by vein puncture using 5ml disposable syringes. 
The obtained sera was put then in another disposable tubes and 
labeled. Serum samples were used to investigate the following 
biochemical tests :  
        analysis of MDA as a marker of free radicals, CAT as 
scavenging enzymes and GSH as nonenzymatic scavengers as 
well as for analysis of thyroid stimulating hormone (TSH), 
Triiodothronine (T3) and Tetraiodothyronine (T4) . 
  
3.  Biochemical tests: 
Determination of Malondialdehyde level in serum  
         Determination of MDA concentration was based on the 
calorimetric reaction with thiobarbituric acid (TBA) to form a 
pink color product ,which could be measured by 
spectrophotometer P

(10)
P . 

 
Measurement of Catalase Activity in serum  
         Catalase (CAT) activity was determined by the 
measurement of the decrease in the absorbance due to hydrogen 
peroxide (HR2ROR2R) consumption as described by Aebi P

(17)
P . 

 
Determination of glutathione level in serum  
         Determination of GSH level depends on the action of 
sulfhydryl groups . Sulfhydryl group of GSH could reduce 
disulfide chromogen of 5,5´-Dithiobisnitrobenzoic acid (DTNB) 
and change it to an intensely yellow compound, its absorbance 
can be measured directly by spectrophotometer at 412 nm and it 
was directly proportional to the GSH concentration P

(18)
P . 

 
Hormonal tests 
         The levels of serum thyroid stimulating hormone (TSH), 
total triiothyronine (TR3R), and total thyroxine (TR4R) were measured 
by using enzyme-Linked immune-sorbet assay (ELISA) methods 
(according to the kits from Biocheck, Inc.). 
 
Statistical Analysis:  
       The analysis of data was performed by using a Megastat 
(Version 9.4 2005) computer program . Results were expressed 
as mean ± standard deviation S.D . Independent unpaired student 
t-test was used to analyze the differences between groups . 
Pearson correlative – factor was used for measuring the 
correlations between indicators . 
 

III. RESULTS 
 

1. Thyroid function tests among infertile and fertile 
women 

     The values and statistical difference of thyroid function tests 
(TR3R, TR4R, TSH) between infertile and fertile women are shown in 
table (1) . the table indicates that the concentration  of TR4R is 
significantly lower (p <0.05) in the infertile group compared to 
control fertile group, while the concentration  of TSH showed a 
high significant increase (p <0.01) in the infertile group when 
comparing with control group .  
 

Table (1) : Thyroid function tests (TR3R, TR4R, TSH) of infertile 
and control groups . 

 
 
Parameter 

Infertile 
Women 
(No. = 80) 

Control 
(No. = 20) 

P-Value 

TR3R (ng/ml) 1.6 ± 0.43 3.2 ± 1.8 NS 
TR4R (μg/dl) 7.8 ± 1.37 19.3 ± 5.8 < 0.0 5 
TSH (mIU/ml) 11.4 ± 4.2 2.26 ± 0.71 < 0. 01 
 
 
2. Oxidative stress tests among infertile and control groups 
         As illustrated in tables (2) , the level of MDA exhibited a 
high significant increase (p <0.01) in the infertile women as 
compared to the fertile women; the activity of CAT showed a 
significant decrease (p <0.05) in the infertile group; while the 
level of GSH showed a high significant (p <0.001)    
 

Table (2) : Oxidative stress tests (MDA, CAT, GSH) of 
infertile and control groups 

 
 
Parameter 

Infertile 
Women 
(No. = 80) 

Control 
(No. = 20) 

P-Value 

MDA (μmol/L) 12.2 ± 3.8 1.8 ± 0.45 < 0.01 
CAT (U/ml) 4.3 ± 2.8 8.2 ± 3.4 < 0.05 
GSH (μmol/L) 62.4 ± 23.71 132.4 ± 26.2 < 0.001 
 
 

3. Correlation between thyroid function tests and 
oxidative stress tests 

      As shown in table (3) , there is a significant negative 
correlation (p< 0.05) between MDA and TSH , a significant 
positive correlation (p< 0.05) between MDA and TR4R,  a high 
significant positive correlation (p< 0.01) between TSH and each 
of CAT and GSH, and a high significant negative correlation(p< 
0.01)  between TR4R and each of CAT and GSH . 
 
Table (3) : Correlation between thyroid function tests (TR3R, TR4R, 

TSH) and oxidative stress tests (MDA, CAT, GSH) among 
infertile women 

 TR3R (ng/ml) TR4R (μg/dl) TSH 
(mIU/ml)  

MDA (μmol/L)  r = - 0.148  r = - 0.198*   r =  0.230* 
CAT (U/ml) r =  0.156  r =  0.266 **  r = - 0.377 **  
GSH (μmol/L) r =  0.098  r =  0.321 r = - 0.407 ** 
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** 
*   Critical (r) value at 0.05 = ± 0.187 
** Critical (r) value at 0.01 = ± 0.234 
 

IV. DISCUSSION 
         The results of the current study revealed a high significant 
decrease in the level of T4 and a high significant increase in the 
level of TSH in the infertile women group as compared to fertile 
(control) group (table 1), this can be interpreted as a defect in the 
function of thyroid gland which stimulate the pituitary gland to 
response in releasing more quantities of TSH indicating primary 
hypothyroidism (19) . 
         Many previous studies indicated hypothyroidism as a 
contributing factor in female infertility (6- 8), however, the 
mechanism by which thyroid hormones affect female 
reproductability is still under study  . It was found that 
hypothyroidism may results in delayed response of LH to 
gonadotropin-releasing hormone GnRH and altered estradiol 
metabolism which , in turn, result in delayed or interrupted 
ovulation and inadequate corpus luteum (20) . Recently, some 
authors have found that TSH plays a role in successful 
implantation by directly affecting the status of endometrium (21) . 
Some researchers observed a link between low thyroid hormones 
and decreased levels of hemostatic factors which may lead to 
changes in menstrual cycle and increased bleeding .  Krassas et 
al. reported that both Gn and T4 are important in achieving 
maximum level of success of fertilization and blastocyst 
development (22) . Aghajanova et al. referred to the presence of 
thyroid hormone receptors in human oocytes, where they act 
together with the LH and human-chorionic- gonadotropin HCG 
receptor, to enhance a stimulatory action that directly effects on 
the function  of granulosa cell and on differentiation 
trophoblastic cells (23) . 
         The results of the present study also showed a high 
significant increase in the level of MDA, a significant decrease in 
the activity of CAT, and a high significant increase in the level of 
GSH in the infertile women group as compared to fertile 
(control) group (table 2), this comes in agreement with many 
previous literatures that indicated similar results (12 - 14) .  
Oxidative stress is considered as an etiologic factor in female 
infertility; it have negative impacts on female fertility by 
interfering with ovulation, fertilization, embryo implantation and 
development . It was found that women with polycystic 
syndrome have a higher level of oxidative stress indicators than 
healthy individuals (24) . A recent study indicated that oxidative 
stress can be considered as an independent causative factor in 
female infertility, and is initiated primarily via ROS 
overproduction by increased macrophage activity rather than 
deficiency of antioxidant capacity (25) . 
It was found that lipid peroxidation , evidenced by increased 
MDA, had damaging cytotoxic effects on the cell membrane of 
female reproductive system, especially of the egg cells and even 
the spermatozoa and the developing embryo . Severe oxidative 
stress can prevent pregnancy; because of the negative effect on 
egg-sperm fusion actions such as acrosome reaction and sperm–
oocyte fusion (26) . 
         Catalase is antioxidant enzyme; present primarily in the 
tubal fluid and cervical secretions; it acts to reduce intracellular 

and extracellular hydrogen peroxide into water and oxygen . 
Higher levels of ROS in women with unexplained infertility may 
lead to increase ROS-scavenging process which , in turn, results 
in reducing the levels of antioxidants such as catalase enzyme (27) 
. 
Previous laboratory investigations have suggested that 
glutathione GSH is a major factor in protecting body tissues and 
cells against the damaging effects of ROS . In female genital 
tract , glutathione is located mainly in the tubal fluid and 
oocyte/embryo. It equilibrates superoxide anion, reduces 
hydrogen peroxide and hydroxyl radical, enhances the 
development of zygotes up to the blastocyst stage, provides a 
protection to the embryo against ROS and prevents oxygen-
induced congenital defects (28) . In vitro studies have suggested 
that the concentration of GSH in the oocyte is necessary to 
reduce the disulfide bonds during the process of sperm chromatin 
decondensation, decapitation and pronuclear apposition . GSH 
protects plasma cellular membrane from lipid peroxidation, 
neutralizes superoxide and prevents O2 formation (29) .  
         Previous studies have linked between hypothyroidism and 
increase in the overall oxidative stress ; it was found that high 
levels on OS may have detrimental effects on the thyroid 
follicular cells that secrete T3 and T4 decreasing their levels in 
the blood and increasing TSH (30) . On the other hand, a study 
performed on rats revealed that  TSH may act to regulate the 
activity of CAT in liver, with a positive correlation between them 
(31); Hamid suggested that hypothyroidism may cause tissues to 
undergo many biochemical and histological changes that make 
them susceptible to oxidative damage (32); Tullanithi et al. found 
that the antioxidant activity of glutathione peroxidase decrease 
significantly in hypothyroid patients because of the deficiency of 
selenium that is considered an important component of the 
antioxidant system (33) . 
 

V. CONCLUSIONS 
         It seems that thyroid hormone disorders and increased 
oxidative stress act synergistically as causative and predisposing 
factors for female infertility . 
 

VI. RECOMMENDATION 
         It is recommended to for physicians and health care 
providers to take in mind the link between thyroid hormones 
disorders and oxidative stress in the treatment strategies of 
female infertility, especially in the unexplained infertility .   
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Abstract- Workforce downsizing has becomes a popular strategy done by management to reduce cost and increase profit. But on the 
other side, it effects on the workforce. Through the quantitative research, the current study examines the effects of downsizing on job 
satisfaction of existing employees in banking sector of Pakistan. The sample of the current study is drawn from the banking sector of 
Pakistan and the data is gathered through questionnaires from the sample size of 80 employees. The data is analyzed by applying one 
sample t-test to identify the relationship between downsizing and job satisfaction of employees and the questionnaire reliability 
analyzed by applying Cronbach’s alpha reliability in IBM SPSS version 19. The study used 5% significance level. 
    Results indicated that there is relationship between downsizing and job satisfaction of existing employees and downsizing effects on 
employee’s job satisfaction, job security and communication in an organization. This study will enable the academicians, policy maker 
and management of an organization to understand the effects of downsizing on job satisfaction of employees and the study provided 
recommendations for the management to maintain and improve job satisfaction of the remaining employees in an organization after 
downsizing. 
 
    Index Terms- Downsizing, layoff survivors, job satisfaction, job security, communication. 

I. INTRODUCTION 
ownsizing in organizations is becoming a popular practice in today’s business environment. Every organization attempts to 
expand or reduce their employees according to their needs, requirements and business conditions. Many of the previous research 

focus on finding the impact of downsizing on layoff survivors and this impact is measured by different variables in different sectors 
such as impact of downsizing on motivation, organizational commitment and psychological well being among workers of tertiary and 
secondary organizations of Pakistan (Faheem Qaiser Jamal, 2013) and the impact of supervisory and organizational support on 
supervisor’s organizational commitment after downsizing (Amir gulzar and Shumaila Latif, 2011). Very little work has been done to 
find out the impact of downsizing on job satisfaction of existing employees in banking sector of Pakistan. This study attempts to 
dearth the previous research gaps. 
    Organizational downsizing is a set of tasks and activities which is undertaken by the management to improve organizational 
performance, productivity, efficiency and competitiveness (DeYoung and Mirabel, 2005). Leftover employees after downsizing 
process are known as layoff survivors or existing employees in the organization (Virick, 2007). Organizations expect quantitative 
results of the organization performance after downsizing to achieve their goals with minimum negative publicity and effects but on the 
other side this process affects negatively layoff survivors (Donia & Appelbaum, 2001). Similarly, downsizing results in 
discouragement of the layoff survivors, decrease cooperation and teamwork and increased level of turnover, stress, anxiety and 
absenteeism. 
PROBLEM STATEMENT 
    Some minor studies have been conducted in Pakistan at different levels to find out the issues relating to downsizing, though there 
are still some areas needed to be further research (Ngirande, H., Terera, S. R., & Mutodi, Paul, 2014). This research, therefore aimed 
at investigating the effects of downsizing on job satisfaction of existing employees in banking sector of Pakistan. 
RESEARCH QUESTION 
     The research is guided by the following questions: 

1. How job satisfaction of layoff survivors is affected by downsizing within an organization?  
2. How job security of the layoff survivors is affected by downsizing within an organization?  
3. How communication between managers and layoff survivors is affected by downsizing within an organization?  
4. What are the possible solutions for the managers in implementing the downsizing process effectively?  

OBJECTIVE OF THE STUDY 

D 
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     The aim of the study is to investigate the effect of downsizing on the job satisfaction of employees in banking sector of Pakistan. 
To help achieve this main objective, the specific objectives are identified:  

• To discover the concepts of downsizing. 
• To determine the job satisfaction of existing employees after downsizing.  
• To determine the job security and communication of employees. 
• To formulate recommendations for academicians and policy makers in terms of job satisfaction, which provide foundation to 

management in academic training and in making of policy.  
SIGNIFICANCE OF THE STUDY  
     This study facilitates both the academicians as well as management. This study provides guidance to academicians for providing 
academic training. This study enables the management to make effective planning for downsizing, directing, motivating and 
controlling to achieve desired results of downsizing. This study also provides guidance for managers to encourage and maintain job 
satisfaction level of survivors.  
LIMITATIONS OF THE STUDY 
      There are some limitations and problems in conducting the study are as follows:  

• Data have been gathered from different banks and every bank have adopted its own culture and personality which could be 
the reflection of employee’s perception and feeling, which may diverge the result of the research.  

• Due to pressure of time and limitation of resources, it is restricted to consider and measure more variables.   
• It would have been more reliable and interesting results, if the level of job satisfaction of layoff survivors obtained before the 

downsizing process and then compared with the level of job satisfaction after downsizing process. 

II. LERATURE REVIEW 
    Several studies have been conducted on downsizing to find out its effects on organization (Hamed, W., Bowra, Z. A., Aleem, M., & 
Hussain, A., 2013). this section of the research paper defines the review of literature from the past researchers on the effect of 
downsizing on different variables in an organization. 
     Malik, M. I., Ahmad, A., & Hussain, S (2010) has investigated the influence of downsizing on life satisfaction and job satisfaction 
of layoff survivors in Pakistan from the sample size of 600 layoff survivors of HBL and PTCL across the country but only 450 
employees respond to the study in the time duration of two months. The data is analyzed by applying correlation, regression and 
independent sample t-test and the result shows that downsizing is negatively correlated with the life satisfaction and job satisfaction on 
layoff survivors but job satisfaction and life satisfaction are positively related.  
     Ngirande, H., Terera, S. R., & Mutodi, P (2014) has investigated to discover the effect of downsizing on job satisfaction of 
survivors and to identify whether the relationship between job satisfaction and employee’s organizational commitment or not from the 
sample size of 123 respondents in South Africa. Pearson Product moment correlation is used to test the hypothesis and the study 
revealed that there is relationship between the job satisfaction and organizational commitment among the layoff survivors exist. 
     Crispen Chipunza and David. M. Berry (2010) has investigated to identify the relationship between layoff survivor’s attitude, 
commitment and motivation from the sample size of 150 layoff survivors in South Africa by applying the central tendency and 
correlation analysis. The study revealed that there is high level of motivation moderate to satisfactory level of attitude and motivation 
and there is significant relationship between survivor’s motivation and commitment and suggested that managers should have 
knowledge that which type of downsizing process they are implementing and they should be keep difference in treatment of layoff 
survivors during and after downsizing. 
     Hamed, W., Bowra, Z. A., Aleem, M., & Hussain, A. (2013) has conducted the research in Pakistan in order to investigate whether 
the organization are doing well in achieving their objectives of downsizing or not from the sample size of the staff in the banks that 
did downsizing by 10% or more. The financial data have been analyzed at two different time spans of pre-downsizing and post 
downsizing by ratio analysis and the hypothesis is tested by applying the paired sample t-test. The study revealed that the banks could 
not achieve their objective of improving financial performance and it is suggested by the researcher to the management of bank to 
avoid such practices which negatively affects the career of the employees and the possibility for the bank to lose their trained and 
expert employees.  
     Fernando Munoz-Bullon and Maria Jose Sanchez-Bueno (2008) have researched the effects downsizing on corporate performance 
in Spain from the sample size of 10 to 200 employees of Spanish manufacturing firms by applying the Pearson’s correlation 
coefficient. The study revealed that downsizing does not leads to improvements in corporate performance either it is profitability or 
productivity.  So, the implications of the findings by researcher for both academics and practitioners is that before downsizing a 
company must conduct a solid analysis of situation and evaluate cost saving and be careful to adopt such practices that impact 
negatively on employees.  
     Ikyanyon, D. N. (2012) has researched to investigate the perception of downsizing as financially inevitable, effective and liberating 
impact on the job satisfaction of survivors in 8 banks of Makurdi metropolis in Nigeria from the sample size of 150 layoff survivors 
by applying person’s product moment correlation and regression analysis to test the hypothesis. The findings of the result indicated 
that the perception of the layoff survivors of downsizing as financially effective and inevitable affect their job satisfaction negatively 
while the relationship between layoff employee’s perception of downsizing as liberating for sufferers and job satisfaction was positive.  
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     Another study conducted in Pakistan on downsizing by Faheem Qaisar Jamal (2013) to examine the impact of downsizing on 
survivors’ affective organizational commitment, work motivation and psychological well-being. The data is collected from the sample 
size of 299 employees before downsizing and 520 respondents after downsizing and paired sample t-test, independent sample t-test, 
correlation coefficient and regression analysis is applied to analyze the data. The results revealed that downsizing negatively affects 
the affective organizational commitment, work motivation and psychological well-being of the layoff survivors.  
     Christine Christine (2004) has researched in New Zealand to find out the relationship among the survivor syndrome, organizational 
commitment and the psychological contract with a significant difference between the level of commitment felt by academic and non-
academic staff from the sample size of 60 employees and data is analyzed by applying the sample t-test and two-tailed independent 
sample test. The research has revealed that non-academic staff shows a higher affective commitment than academic staff, non-
academic staff shows a higher level of normative commitment than academic staff and continuance commitment is of same level in 
both academic and non-academic staff.  
     Oluoch Mercy Florah, Dr. Michael Otieno Nyagol and Nyandiga Gilbert Oluoch (2013) have conducted the study to find out the 
effects of downsizing on survivors and the performance of dominion farms in Kenya from the sample size of 180 employees by 
applying the regression analysis. The results revealed that survivors are less committed than unaffected employees, positively 
associated with job stress and negatively associated with organizational support. 
     Carl P. Maertz, Jr, Jack W. Wiley, Cynthia lerouge and Michael A. Campion (2003) has conducted the study in California from the 
sample size of 13,683 U.S employees to compared the survivors of layoffs, offshoring, outsourcing and combination of a group who 
never experienced downsizing. The results indicated that survivors of layoff perceived lower organizational performance, job security, 
affective attachment, and higher turnover intentions than the comparison.  
     Sopian Bujang and Noorfiza Sani (2008) in Malaysia have systematically analyzed the 50 recent studies (2000-2008) of literature 
search on the effects of downsizing on layoff survivors at the individual level of the organization. The researcher has observed that 
almost all 450 relevant studies of the downsizing processes have directly or indirectly negative consequences on the survivors’ 
emotions and behaviors. The researcher has suggested that the management should give the opportunity to the employees by involving 
them in the downsizing decision and by providing financial and training assistance to manage and accept change. 
     Alicia S.M. Leung and Ludwig M.K. Chang (1999) have researched the effects of downsizing on changes in two forms of 
employee commitment, changes in job stressor and perception of job security from the sample size of 121 employees in Hong Kong 
and correlation analysis and t-test is applied to test the hypothesis. After the study the researcher has observed that downsizing has a 
significant impact on the change of manager’s affective commitment that becomes lower and the continuance commitment became 
higher.  
     Shumaila Latif, A. G. (2011) has researched to identify the supervisor support and organizational support factors that facilitate 
organizational commitment among layoff survivors to reduce high attrition from the sample size of 300 layoff survivors in 
telecommunication sector of Pakistan. To test the hypothesis, researcher has used the correlation and regression analysis. The 
researcher has observed that there is strong relationship between supervisor’s support and organizational support to the organizational 
commitment, supervisor support is considered more influential than organizational support to facilitate organizational commitment 
and supervisor’s support mediates the relationship of organizational support to organizational commitment.  
     N Ndlovu, S Brijball Parumasur (2005) has conducted the research in South Africa to examine the “survivor syndrome” and 
examine the impact of downsizing on communication, trust, employee’s commitment and loyalty, morale and career advancement 
opportunities from the sample size of 361 employees and data is analyzed using descriptive (measures of central Tendency and 
dispersion) and inferential (correlation, t-test, Analysis of variance, multiple regressions). The researcher has analyzed that downswing 
not only affects the workers who lose their jobs but even the survivors.  
     Mika Kivimäki, Jussi Vahtera, Jaana Pentti, Jane E Ferrie (2000) has researched in Finland and London to discover the underlying 
mechanisms between organizational downsizing and decline of health of employees from the sample size of 764 municipal employees, 
which takes the time duration of  4.9 years to conduct study. Regression analysis was applied to analyze the data. It is found that 
downsizing was associated with negative changes in work, social relationships, and health related behaviors and the sickness absence 
rate was higher after downsizing. 
 

III. METHODOLOGY 
RESEARCH DESIGN 
      A quantitative research method is used in the study and deductive approach is adopted to identify the effects of downsizing and job 
satisfaction of existing employees in banking sector of Pakistan. The philosophy of interpretivism is adopted to conduct the research 
because the study explores in subjective meaning and it will focus on words, observations and meanings and difference between 
humans in roles (Saunders Fifth edition).  The data is gathered through the distribution of likert-type scale questionnaire. To test the 
hypothesis, one sample t-test applied and SPSS tool is used to analyze the data.  

POPULATION AND SAMPLE 
      This study is conducted in the banking sector of Pakistan so the sample of the study is the bank that did downsizing and the sample 
size is 80 employees of banking sector, which is drawn from Taro Yamane sampling formulae. 
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Figure 1: Theoretical Framework 

RESEARCH HYPOTHESIS 
HA1: There is relationship between downsizing and job satisfaction of existing employees. 
Ho1: There is no relationship between downsizing and job satisfaction of existing employees. 
HA2: There is relationship between downsizing and job security. 
Ho2: There is no relationship between downsizing and job security. 
HA3: There is relationship between downsizing and communication. 
Ho3: There is no relationship between downsizing and communication. 

IV. DATA ANALYSIS 
 RELIABILITY OF THE QUESTIONNAIRE 

Table I: Cronbach’s Alpha Reliability Statistics: 
 

Reliability Statistics 

Cronbach's Alpha Cronbach's Alpha Based on Standardized Items N of Items 

.753 .755 18 

     As shown in the above table, the Cronbach’s alpha reliability for the whole questionnaire is 0.753, which is regarded as good.  

ONE SAMPLE T-TEST ANALYSIS 
     In this research paper, one sample t-test is used to determine whether the sample mean is statistically different from a known or 
hypothesized population mean.  

HYPOTHESIS NO: 01 

Table II: Descriptive Statistics of One Sample T-Test: 

One-Sample Statistics 
 N Mean Std. Deviation Std. Error Mean 

Job satisfaction 80 3.2083 .72211 .08073 

     

    As shown in the descriptive table of one sample t-test, the estimate mean of the sample is 3.2083 along with the standard deviation 
and standard error 0.72211 and 0.08073 respectively. 

 

 

Job security 

                                     
Job satisfaction 

                     
Downsizing 

Communication 
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Table III: One Sample T-Test Statistics: 

One-Sample Test 
 Test Value = 3 
 

T Df Sig. (2-tailed) Mean Difference 

95% Confidence Interval of the 
Difference 

 Lower Upper 

Job satisfaction 2.580 79 .012 .20833 .0476 .3690 

     The first hypothesis of the study (H0) was stated as, “there is no relationship between downsizing and job satisfaction of existing 
employees”. Through above table it is observed that, t-value is positive 2.580 which means that estimated mean value is greater than 
actual value of mean. The p-value is 0.012 which is less than the level of significance 0.05. The result shows that there is relationship 
between downsizing and job satisfaction of existing employees, which means that the process of downsizing effects on job satisfaction 
of employees in banking sector of Pakistan. Therefore, we do reject the null hypothesis.  

HYPOTHESIS NO: 02 
Table IV: Descriptive Statistics of One Sample T-Test: 

One-Sample Statistics 
 N Mean Std. Deviation Std. Error Mean 

Job security 80 3.2750 .86138 .09631 
 
     This descriptive table of one sample t-test shows the mean of the sample is 3.2750 along with the standard deviation of 0.86138 
and standard error of 0. 09631. 

Table V: One Sample T-Test Statistics: 

One-Sample Test 
 Test Value = 3 
 

T Df Sig. (2-tailed) Mean Difference 

95% Confidence Interval of the 
Difference 

 Lower Upper 
Job security 2.855 79 .005 .27500 .0833 .4667 

     The second null hypothesis of the study (H0) was that, “there is no relationship between downsizing and job security”. The one 
sample t-test statistics is positive 2.855, which means that our statistical mean is greater than our hypothesized mean.  The p-value of 
the test is 0.005 less than the significance level of 0.05, which shows that there is relationship between downsizing and job security. 
Given this, the null hypothesis is rejected and downsizing in banks effects on the job security of existing employees.  

HYPOTHESIS NO: 03 

Table VI: Descriptive Statistics of One Sample T-Test: 

One-Sample Statistics 
 N Mean Std. Deviation Std. Error Mean 

Communication 80 3.2167 .75956 .08492 

     This table shows that the estimated mean of the sample is 3.2167 along with the standard deviation and standard error of 0.75956 
and 0.08492 respectively. 

 

 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 12, December 2015      137 
ISSN 2250-3153   

www.ijsrp.org 

 

 

Table VII: One Sample T-Test Statistics: 

One-Sample Test 
 Test Value = 3 
 

T Df Sig. (2-tailed) Mean Difference 

95% Confidence Interval of the 
Difference 

 Lower Upper 

Communication  2.551 79 .013 .21667 .0476 .3857 

     The third hypothesis was stated as (H0) “there is no relationship between downsizing and communication” and the corresponding 
alternative hypothesis (HA) was that “there is relationship between downsizing and communication”. The t–value is in positive 
2.2551, which shows that estimated mean is greater than the actual value of mean. The p-value of the test is 0.013 which is less than 
the level of significance 0.05. The result shows that there is relationship between downsizing and communication. So, the null 
hypothesis is rejected.  Here comes the most crucial step for your research publication. Ensure the drafted journal is critically reviewed 
by your peers or any subject matter experts. Always try to get maximum review comments even if you are well confident about your 
paper. 
 

V. FINDINGS OF THE STUDTY 
    The findings of the study reveal that there is relationship between downsizing and job satisfaction of existing employees in banking 
sector of Pakistan. And there is relationship between downsizing and job security and downsizing and communication in banking 
sector of Pakistan because the management has not clarified employees what is expected from them after downsizing process and 
there were no open and honest channels of communication and the information of business strategy is given to employees only related 
to maintaining deposits (Survivors). So, the research reveals that practices of downsizing in banking sector of Pakistan effects on job 
satisfaction, communication and job security of existing employees.  
 

VI. CONCLUSION 
The study concludes that there is relationship between downsizing and job satisfaction, downsizing and communication and 

downsizing and job security of existing employees in banking sector of Pakistan, which means that the  implementation of downsizing 
practices effects on employees job satisfaction, job security and communication. Mostly studies which were conducted on downsizing 
observed that downsizing effects negatively on employees (Cross and Travagione, 2006) noted negative effects of downsizing on 
employee’s job satisfaction, affective commitment, performance and increase in bad health issues. (Noer, 1993; Appelbuam, 2000; 
Thornill and Saunder, 1998) indicated that survivors after downsizing shown the symptoms include decline in loyalty, loss impairment 
caused by dissatisfaction with the planning and communication, job insecurity, loss of credibility in the firm’s management team, 
anger towards the process of downsizing and increased stress level. Similarly, it is observed by the (Baker, 2006) that the remaining 
employees after massive layoffs are sensitive to the effects of downsizing on the safety of their own jobs. In such situation, it seems 
morally wrong to take some pleasure from work. 
       The management and policy makers of an organization should develop effective strategies for employees to maintain their 
satisfaction level after downsizing because the success of downsizing depends on the remaining employees in the organization, who 
must provide their core competencies and knowledge to the organization for moving forward in their sector. 

VII. RECOMMENDATIONS  
    The recommendations for the management and policy makers are as follows: 

• It is recommended to the academicians and policy makers to adopt strategies to maintain and improve job satisfaction of 
remaining employees. 

• The management should informed employees from the beginning and clarifies the reasons of downsizing, benefits associated 
with downsizing and the new and additional responsibilities to the remaining employees.  

• The management should ensure open and honest communication. 
• The management should support the emotions of employees and reassure them that their jobs are secure to prevent them from 

taking stress. 
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    Abstract- Latest distributed computing paradigm is cloud computing 
and it offers tremendous opportunities to solve large-scale problems.  It 
is critical to evaluate the performance of cloud environments as the 
adoption and deployment of cloud computing increases. The number of 
active machines are  matched dynamically to resource demands inorder 
to increase resource utilization. However based on extensive studies, 
existing solutions have not fully considered the heterogeneity of both 
workload and resource utilization found in computing environments. 
Currently, effective and efficient scheduling algorithms are needed for 
the better  use of tremendous capabilities in large scale distributed 
system. Many such algorithms have been designed and implemented. 
New scheduling algorithm based on dynamic conventional scheduling 
Heuristics is designed to use their cons and at the same time overcome 
their pros. The cloud simulator Cloudsim is used to evaluate the 
proposed scheduling algorithm by comparing to its performance against 
the basic heuristics. Variety of scenarios is taken into consideration to 
show that the simulation results of the new heuristic algorithm leads to 
significant performance gain. Maximization in resource utilization and 
reduction in makespan are the two basic criteria  used for the 
performance evaluation of the proposed Algorithm. The proposed 
algorithm proves that it is efficient than the other heuristic algorithms by 
reducing the make span and increasing the resource utilization. 
 
Keywords: Task Scheduling, Min-Min, Max-Min, NP-Problem, 
Heuristic Algorithm, Clustering 

I. INTRODUCTION 
Cloud computing is a collection of computing and 
communication resources located over distributed datacenters 
that is shared by many different users [1]. Task scheduling and 
other constraints which have direct effect on user consumption of 
resources are controlled by cloud infrastructure. In a commercial 
cloud environment [1], [2] individual providers are focused 
towards increasing their own revenue and do not care about the 
utility of users and other providers. 

 
         Mapping tasks to machines is an NP-Complete problem; 
therefore the use of heuristics is one of the suitable approaches. 
Existing scheduling heuristics can be divided into two classes: 
On-line mode (dynamic) and Batch-mode (static) heuristics [20]. 
In the on-line mode, a task is mapped onto a host as soon as it 
arrives at the scheduler. In the batch mode, tasks are not mapped 
on to hosts immediately and they are collected in to a set of tasks 
that is examined for mapping at prescheduled times called 
mapping events.  

To make use of great capabilities of the distributed 
system, effective and efficient scheduling algorithms are needed. 
Depending on their goals, these algorithms assign tasks to the 
best machines which produce better quality of service [17]. In 

this work the problem of dynamic scheduling of task in 
commercial cloud environment using algorithemic design is 
addressed.Considering that scheduling in distributed systems is 
an NP-hard problem, and the challenge is to propose an efficient 
scheduling mechanism that yields low completion time 
(makespan) and high resource utilization compared to the state of 
the art applications. To address the scheduling problem in a 
commercial cloud environment a new algorithm for scheduling 
single tasks on a set of resources is proposed. Afterwards the 
proposed algorithm is tailored to dynamically schedule tasks.   
 

II. LITERATURE REVIEW 
 

Several researchers have pointed out the presence of 
performance problems with the cloud. Recently, [21] highlighted 
the long tail of response time in Amazon EC2 and related it to the 
co-scheduling of CPU bound and latency-sensitive tasks on the 
same hypervisor. In contrast, our focus is on designing systems to 
adapt to short term variability in the cloud. 

 

 Live VM migration techniques [18], [19] handle work  load 
increase on a VM by migrating the VM to a less loaded physical 
server. Although migrations may involve short downtimes, they 
may incur additional overhead that may impact application’s 
performance (e.g., due to iterative memory pre-copying, network 
bandwidth overhead, cache warm-up, etc.) Further, VM 
migration across data-centers in WAN environments is even 
more challenging (due to disk and memory state transfer, 
network reconfigurations, etc.) [12]. 

 

 In contrast, Dealer does not involve VM migration, and its 
lightweight nature enables adaptation at shorter time-scales. 
Dealer offers several advantages in that it can be used in PaaS 
cloud platforms (e.g., Microsoft Azure) where VM migrations 
are not possible. Moreover, techniques like [27] rely on VM-
level utilization metrics which may not suffice to detect and 
adapt to all types of poor performance episodes in the cloud (e.g., 
storage or network related problems). For instance, a network 
congestion may negatively impact the performance between two 
inter-connected VMs; however, VM-level metrics such as 
network utilization may still be low. On the contrary, Dealer 
focuses on overall application performance and can detect and 
adapt to such issues by appropriately reassigning requests to 
the best combination of replicas. 

In [17], a multiobjective list scheduling approach for 
workflow applications is proposed. Based on a set of objectives 
constraints and weights defined by user, the algorithm attempts 
to find an appropriate Pareto solution in the region of interest for 
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the users. The algorithm is customized and analyzed for four  
objectives: makespan, cost, reliability, and energy. 

The heuristics presented in [22] do not consider task 
execution times when making their decisions. In [23], a survey of 
dynamic scheduling heuristics for distributed computing systems 
is provided. All heuristics, except one, in [23] schedule tasks on 
different machines using load sharing techniques, without 
considering task execution times. (The one heuristic in [23] that 
does not use load sharing, employs deadlines to schedule tasks, 
and therefore falls out of the problem domain discussed here.) 
The load balancing heuristic used in this research is 
representative of the load balancing techniques in [22] and [23]. 

 

III . HEURISTIC TASK SCHEDULING ALGORITHM 
 

Minimum execution time (MET) can potentially create load 
imbalance across machines by assigning many tasks to few 
machines than to others, whereas the minimum completion time 
(MCT) tries to balance the load by assigning tasks with earliest 
completion time. If the tasks are arriving in a random mix, it is 
possible to use the MET at the expense of load balance until a 
given threshold and then use the MCT to smooth the load across 
the machines. The Heuristic Task Scheduling algorithm uses the 
MCT and MET heuristics in a cyclic fashion depending on the 
load distribution across the machines. The purpose is to have a 
heuristic with the desirable properties of both the MCT and the 
MET. 

 

Proposed Dynamic Heuristic Task Scheduling algorithm is 
based on the data dependencies among applications and 
distributing the application among multiple data centers at the 
task level, leading to more flexible and more efficient task 
scheduling. In this section task scheduling is defined with respect 
to two objectives: minimising makespan and maximising 
resource utilization. Each Individual set of task i is denoted as a 
pair (i,j) meaning that the task i is assigned to resource j. The 
schedule of entire workflow is denoted as      

 
sched={ (i,j)|iϵ[n]}                                         (1) 
 
To calculate the real completion time of a task, the 

resource considers a number of internal details such as virtual 
machine startup overhead, latency delay, current load, computing 
power, availability, ready time, communication bandwidth, and 
so on [15]. Here is an assumption that these calculations are 
performed by each provider internally and therfore ingore them 
in our model. 

 

After the completion of each task the user will be aware 
of treal i,j but will still not know c real i,j. Based on the real 
completion time of a single task , the makespan is defined as the 
time required for executing the whole task without violating the 
control and dataflow dependencies betwen its tasks 
          
Makespan (DAG, sched) = max                                            (2) 
 
 
 
 
 
A.  Dynamic Heuristic Task Scheduling Algorithm 
 

The expected execution time eij of task ti on machine mj is 
defined as the amount of time taken by mj to execute ti given mj 
has no load when ti is assigned. The time eij includes the time to 
move the ti code and data from each of their corresponding 
single fixed sources to machine mj. The expected completion 
time cij of task ti on machine mj is defined as the wall-clock time 
at which mj completes ti. 

 Let the arrival time of the task ti be bi, and the execution ti 
begins execution eij. From the above definitions, cij = bi + eij. 
Let ci be the completion time for task ti, and is equal to cij where 
machine mj is assigned to execute task ti. The makespan [21] for 
the complete schedule is then defined as maxti ϵ K(ci) . 
Makespan is a measure of the throughput and does not measure 
the quality of service imparted to an individual task. 

Reviewing Biased random sampling and weighted least 
connection heuristics, it can be seen that depending on the weight 
assigned  to each tasks in MT (meta-task), one of these heuristics 
has better results than the other one [7]. The independent set of 
tasks that is considered for mapping at the mapping events is 
called a meta-task. A meta-task can include newly arrived tasks 
and the ones that were mapped in earlier mapping events but did 
not begin execution. 

  The Proposed algorithm uses iterative scheduling 
heuristic that first orders the tasks in a list and then schedules 
them in the established order. The tasks are ordered  according to 
longest path from each task to the exit task, including the task 
itself. The rank of task according to the following iterative 
function is given below 
 
 
                                                                                            (3) 
 
 
       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

        Fig 1: Dynamic Heuristic Task Scheduling Algorithm 

IV .  EXPERIMENTAL RESULTS 
 

iϵ[n]^(i,j)ϵ sched 

While there are tasks in MT 
   for all tasks  ti in MT 
   for all machines mj 
          MT = min(tr({fi},riϵ{R})) for each   
                     input  task ti 
  for all tasks ti in MT 
       if (CTij ≤= MT) 
      Assign t1 to resource m1 that obtains CTij else 
     Assign ts to resource m1 that obtains CTs1 
Delete assigned task from MT. 
 Update resource availability information based on the 
mapping of tasks 
 End While ,  End for 
For all Taski reselected 
      For all Machine j with 
         (CTj  >=MeanCT) 
  Compute New CTi,j = CT(taski, hostj) 
if(NewCTi,j >= MT) 
  Update resource availability information  based on the 
mapping of tasks 
Compute NewCTm,n (goto 6) , End if ,    End for,      End for 
 
       
 
 
 

rank(i)=  

  { load(i)+max{comm(i,j)+rank(j)}
                 load(i) 
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Task partitioning scheduling heuristics is used for 
computing static schedules (offline); and iterative rescheduling is 
used for computing dynamic schedules (online). Depending on 
what scheduling performance is desired in cloud there exist 
different performance metrics for evaluating these algorithms. 
The experimental testing of our heuristic is performed in 2 
scenarios. 
Scenario I: A few short tasks along with many long                   

tasks. 
 
Scenario II: A few long tasks along with many short                    

tasks. 
Number of resources is chosen to be 10. Four different 

numbers of tasks has been chosen: 200,400, 600 and 800, to be 
sure of efficiency of the proposed heuristic [10]. The task arrivals 
are modeled by a Poisson random process. 

Task workloads and data sizes to be transmitted 
between the tasks from historical data and running this workflow 
is extracted using ASKALON environment in the Australian 
grid.  An assumption is made such that the resources are fully 
connected by a 10 GB ethernet network. For each task, a set of 
compute resources {R} is formed by selecting only those 
resources that have minimum transfer time (MTT).  

        
              MTT = min (tr ({fi}rj ϵ {R}))                      (4) 
                     
             where          fi  = input file 
                                 ti = task  
The Transfer time value  
 
    tr ({fi},resource) = mij = m[file,resource]          (5)        
                     
is obtained from the task resource matrix for all the resources. 
       
          CTi,j = CT(taski , hostj)                                                    (6) 
 
 Makespan: Makespan is a measure of the throughput of the 
heterogeneous computing systems, such as cloud. It can be 
calculated as the following relation: 

          Makespan = max (Cti)                             (7)     
                              where  tiϵMT 
 
The less the makespan of a scheduling algorithm, the better it 
works. 
Average resource utilization rate: Average resource utilization 
of total resources is calculated through the following relation: 

 

                                                                                        (8) 
 
 
where ru is in the range 0 to 1. 
 

The commercial cloud environment {m} comprises of 
m selfish cloud providers, such as amazon and go grid. Cloud 
information directory service is used to store information about 
the resources belonging to the existing cloud providers. Proposed 
scheduling algorithm is used directly in the layers of the cloud 

architecture by selecting the most adequate resources in terms of 
makespan and resource utilization. 

An assumption is made such as the resource j is able to 
calculate the real completion time treal i,j  and the real resource 
utilization r real i,j for executing every task i. For each resource 
the real completion time of a task is sum of two components: the 
time to transfer the input data and the effective execution time. 

Here SRM im,jn is the number of user request that must 
be directed between component i in data-center m to component j 
in data-center n, for every <component, data-center > pair. In 
determining the split ratio matrix, algorithm considers several 
factors including i) the total response time; ii) stability of the 
overall system; and iii) capacity constraints of application 
components. 

In the discussion, a combination refers to an assignment 
of each component to exactly one data-center. The algorithm 
iteratively assigns a fraction of requests to each combination. The 
SRM matrix is easily computed once the fraction of requests 
assigned to each combination is determined.  

Cloud Simulator is used for the evaluation of proposed 
algorithms as cloudsim is a new, generalized and extensible 
simulation toolkit and application which enables seamless 
modeling, simulation, and experimentation of emerging cloud 
computing system, infrastructures and application environments 
for single and internetworked clouds. 

 The existing distributed system simulators were not 
applicable to the cloud computing environment due to evaluating 
the performance of cloud provisioning policies, services, 
application workload, models and resources under varying 
system, user configurations and requirements. To overcome this 
challenge, CloudSim can be used. In simple words, CloudSim is 
a development toolkit for simulation of Cloud scenarios. 
CloudSim is not a framework as it does not provide a ready to 
use environment for execution of a complete scenario with a 
specific input. Instead, users of CloudSim have to develop the 
Cloud scenario it wishes to evaluate, define the required output, 
and provide the input parameters. 

The algorithm begins by checking if the delay is 
unacceptably high. In such case, if  NewCTi,j >= MeanCT,  the 
threshold is lowered. Otherwise the threshold remains unchanged 
and the component capacity is lowered to the threshold. If CTi,j is 
comparable to Delay, it is an indication the component can take 
more load. If NewCTi,j <= MeanCT, then the threshold is too 
conservative, and hence it gets increased.  

Further ComponentCapacity is set to slightly higher 
than the threshold to experiment if the component can absorb 
more requests. If however NewCTi,j = MeanCT, then 
ComponentCapacity is set to Thrash to allow more requests be 
directed to that component. 

All experiments were conducted on Microsoft Azure by 
deploying each application simultaneously in two data-centers. In 
all experiments, application traffic to one of the data-centers is 
controlled by Proposed Algorithm, while traffic to the other one 
was run without Proposed Algorithm . The objective was to not 
only study the effectiveness of Proposed Algorithm in enhancing 
performance of traffic but also ensure that Proposed Algorithm 
did not negatively impact performance of traffic. 

 
A. Dynamic heuristic task scheduling Algorithm –  scenario I 

                m 
Ru = Σruj / m 
 J=1 
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Fig 2: Shows Average Makespan Vs Number of Cloudlets 

 
Fig 3: Shows Average Resource utilization Vs  Cloudlets 

B. Dynamic heuristic Task Scheduling Algorithm - Scenario II 

 
   Fig 4: Shows Average Makespan Vs Number of Cloudlets 

 
        Fig 5: Shows Average Resource utilization Vs  Cloudlets 

C. Static Vs Dynamic Scheduling  -  Scenario I 
 

 
Fig 6: Shows Average Makespan Vs  Cloudlets 

 
 

Fig 7: Shows Average Resource utilization Vs  Cloudlets 
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D. Static vs dynamic scheduling - Scenario II 

 
Fig 8: Shows Average Makespan Vs  Cloudlets 

 

 
Fig 9: Shows Average Resource utilization Vs  Cloudlets 

 
V. CONCLUSION 

Dynamic capacity provisioning has become a promising 
solution for data centers in recent years. However, existing work 
on this topic has not addressed a key challenge, which is the 
heterogeneity of workloads. In this paper, we first provide a 
characterization of both workload and machine heterogeneity 
found in one of the compute clusters. To achieve high computing 
throughput in a cloud environment, this new scheduling 
algorithm was proposed. We proved a lower bound on the 
expected makespan by developing a dynamic Heuristic Task 
scheduling algorithm, which is based on the Mean of minimum 
completion time of all unassigned tasks in a meta-task.  

Evaluation of our new heuristic was done through a 
simulation environment called Cloudsim. The performance of the 
proposed dynamic Heuristic Task scheduling algorithm was 
compared with existing dynamic scheduling algorithms, i.e., 
Biased Random sampling and weighted least count algorithms.  
The experimental results show that the Dynamic Heuristic Task 
Scheduling Algorithm outperforms the Existing Algorithm in 
terms of makespan and resource utilization. 
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    Abstract- This paper compares recognition methods for two 
Old Slavic Cyrillic alphabets: Macedonian and Bosnian. Two 
novel methodologies for recognition of Old Macedonian letters 
are already implemented and experimentally tested by 
calculating their recognition accuracy and precision. The first 
method is based on a decision tree classifier realized by a set of 
rules and the second one is based on a fuzzy classifier. To 
enhance the performance of the decision tree classifier the 
extracted rules are corrected according to their accuracy and 
coverage. The fuzzy classifier consists of rules constructed by 
fuzzy aggregation of letter features. Both classifiers use the same 
set of discriminative features, such as number and position of 
spots in outer segments, presence and position of horizontal and 
vertical lines and holes, compactness and symmetry. We argue 
that the same feature set can be used for recognition of Old 
Bosnian letters. Moreover, due to the similarity of the graphemes 
and fewer letters we expect better efficiency of the recognition 
system for Bosnian letters. 
 
    Index Terms- classifier, decision tree, fuzzy logic, historical 
manuscripts, precision and recall. 
 

I. INTRODUCTION 
he work presented in this paper is performed as part of a 
project for digitalization of historical collections found in 

Macedonian monasteries, institutes and archives that originate 
from different periods. 

Commercial character recognition systems are not applicable 
for Old Slavic Cyrillic handwritten manuscripts due to their 
specific properties. For example, ABBYY FineReader supports 
several old languages but does not provide support for Old Slavic 
languages. The vast majority of the historical documents have 
low quality hence some pre-processing is necessary to enhance 
their readability [1]. 

In the field of character recognition there are two main 
research directions that lead to online [2] and offline [3, 4] 
recognition systems. Recognition of handwritten cursive letters is 
a complex procedure due to the inconsistent and conjoined 
manner of writing. The recognition of digits [5] is usually 
simpler compared to letter recognition. 

In the last two decades a number of handwritten recognition 
systems have been proposed [6] and some of them are used in 
commercial products [7, 8]. Different approaches to letter 

recognition have been reported, such as fuzzy logic [9, 10], 
neural networks [11] and genetic algorithms [12]. 

Several steps have to be performed in the process of letter 
recognition, like pre-processing, segmentation, feature extraction 
and selection, classification, and post-processing [13]. Generally, 
pre-processing methods include image binarization, 
normalization, noise reduction, detection and correction of skew, 
estimation and removal of slant. There are two segmentation 
approaches [14]: explicit where the image is decomposed into 
separate letters and implicit where whole words are recognized 
without decomposition. A survey of methods for selection of 
discriminative features, based on wrapper and filter approaches is 
presented in [15]. Wrapper algorithms are less general since the 
feature selection is related to the learning algorithm, while filter 
algorithms execute faster and are more appropriate for 
classification problems with large number of features.  

Methods for feature extraction depend on the representations 
of the segmented characters, like contours, skeletons, binary 
images or gray level images. In letter recognition systems 
different types of methods for feature extraction are used, such as 
statistical, structural and global transformations. The goal of 
feature selection in recognition methodologies is to find the most 
relevant features that maximize the efficiency of the classifier. 
Post-processing is related to word recognition. The language 
context can reduce the ambiguity in recognition of words and 
letters.  

Our previous work [16] presents experimental results of novel 
recognition methodologies applied to Old Macedonian Cyrillic 
manuscripts. Two classifiers are created using the same set of 
features. The first classifier is based on a decision tree and the 
second one uses fuzzy techniques. The features that are selected 
as the most discriminative in the conducted experiments are: 
number and position of spots in the outer segments, presence and 
position of vertical and horizontal lines and holes, compactness 
and symmetry. The efficiency of the classifiers is tested 
experimentally and their performance is compared through the 
measures recognition accuracy and precision. 

In this paper we analyze the potential of these methodologies 
for recognition of Old Bosnian letters. The proposed recognition 
techniques are applicable only to manuscripts written in Cyrillic 
alphabet with Constitutional script and some variants (not very 
slanted) of Semi-Constitutional script.  

Set of features for recognition of Old Macedonian letters is 
tolerant of variations in different graphemes. We expect that the 
proposed set of features is appropriate for Old Bosnian letters, 

T 
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too. There are only three Old Bosnian letters that do not have 
prototype and therefore are not properly covered with the created 
recognition system. Letter Đ is not present in Macedonian 
alphabet, while letters t and v have different graphemes. 
Macedonian grapheme for t is t and for v is v. In Macedonian 
alphabet letters 5 or 3 might be used as a substitute of letter Đ. 

The next section presents the properties of Old Slavic Cyrillic 
letters in the context of methodologies used for their 
digitalization and recognition. The main differences between Old 
Macedonian and Bosnian alphabets are outlined. After that, the 
pre-processing techniques applied to letter images are described 
followed with the process of feature extraction and selection. 
Applicable techniques for pre-processing of these historical 
documents include converting the row data to black and white 
bitmaps, normalization and segmentation.  

In the remainder of the paper the decision trees for 
classification of Old Macedonian and Bosnian letters are 
presented. Then, fuzzy classifier and applied fuzzy aggregation 
methods are described, followed by section containing 
experimental results and evaluation of the efficiency of the 
proposed classifiers. Concluding remarks demonstrate the 
possible application of the presented methodologies for 
recognition of Old Bosnian letters.  
 

II. OLD SLAVIC CYRILLIC SCRIPT 
    The work described in this paper focuses on the structural 
forms of Old Slavic Cyrillic graphemes. Many modern Cyrillic 
alphabets descend from this script. Documents that are analyzed 
in this work pertain to the liturgical manuscripts written on 
parchment with Constitutional script. Other types of scripts, 
Semi-constitutional and Cursive script were mainly used for legal 
and commercial documents.  

Constitutional script is handwritten but looks like printed text. 
The letters are well shaped, upright, separated and decoratively 
designed. In old manuscripts there is no distinction between 
uppercase and lowercase letters.  

It is hard to ascertain the period of occurrence of the 
manuscripts because the graphemes were not affected by the 
style changes. While Latin letters undergone dramatic changes in 
their appearance, influenced by Romanic, Gothic or Baroque 
style, Old Slavic letters were only slightly changed in the period 
from 10th to 18th century. The manner of writing used in the Old 
Slavic Cyrillic manuscripts is called scripta continua because of 
the merged writing of the words.  

A. Macedonian vs Bosnian alphabet 
    The recognition methodologies used in this paper are created 
for the Macedonian recension of manuscripts written with 
Constitutional script. The alphabet consists of 38 letters. The full 
set of Cyrillic letters in different alphabets consists of 43 letters. 
Figure 1a shows excerpt from Bitolski Triod, taken from the 
anthology of written monuments prepared by Macedonian 
linguists [17]. The manuscript is framed chronologically between 
11th and 12th century.     

The Bosnian Cyrillic alphabet, known as bosančica, is used in 
Bosnia from 10th to 20th century. This alphabet slightly differs 
from other Cyrillic alphabets under the influence of Glagolitic 

and Latin alphabets. The orthographical and phonetic systems are 
simplified and some Old Slavic letters are abandoned. 
Additionally, there are letters in Old Bosnian Cyrillic alphabet 
that have several different graphemes.  

 
 

 
 

a)  Bitolski Triod 
 

b) Charter of 
Bosnian Ban Kulin 

Figure 1.  Old Slavic Cyrillic Manuscripts 
 

Figure 1b shows excerpt from Old Bosnian manuscript from 
12th century, charter of Bosnian Ban Kulin, written with 
Constitutional script. This type of script has been used in Bosnia 
from 10th to 15th century primarily for legal documents. 
Constitutional script has also been used for marble made 
tombstone inscriptions, like Humac tablet from 10th or 11th 
century. 

 While this script was used for church purposes in Macedonia, 
it was used in public and legal documents in. Hence, in Bosnia 
Constitutional script was earlier replaced by Semi-Constitutional 
and Cursive script. 

Table 1 shows parallel representation of Macedonian and 
Bosnian old alphabets. From the comparative analysis of the two 
alphabets is evident that 22 letters have same graphemes and 
pronunciation. Grapheme V has different appearance in these 
two redactions. Two letters (A, B) have slight differences in their 
graphemes, while 8 letters have completely different graphemes. 
Several graphemes ((`, 1, 5, 3) of the Macedonian alphabet 
are not used in the Bosnian alphabet. 

In fact only 2 letter prototypes (Đ and t) have to be 
additionally defined in order to apply the created recognition 
system to Old Bosnian manuscripts.  

The software support for recognition of Old Macedonian 
Cyrillic alphabet has already been made and tested and it is our 
intention to test this recognition system on other Old Cyrillic 
alphabets including Bosnian.  
 

III. PRE-PROCESSING OF THE MANUSCRIPTS     
In this section we present generally used recognition 

techniques that are applicable for Old Slavic manuscripts written 
in Cyrillic alphabet with Constitutional script.  

 
 

Table 1.  Graphemes of Macedonian and Bosnian old alphabets 
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1 Aa Az A a 
2 b Buki B b 
3 v Vedi V v 
4 g Glagoli G g 
5 d Dobro D d 
6 e Este E e 
7 / DZivejte DZ ž 
8 \ ZCelo ZC 6ǳ 
9 z Zemlja Z z 
10 J Idze   
11 i I I i 
12 k Kako K k 
13 l LJudi L l 
14 m Mislete M m 
15 n Nasha N n 
16 o On O o 
17 p Pokoi P p 
18 r Raci R r 
19 s Slovo S s 
20 t Tverdo T t 
21 U Ouk U U 
22 f Fert F f 
23 H Ksita   
24 h Hara H h 
25 w Omega W w 
26 ] SHta SH Q 
27 c Ci C c 
28 ; CHerv CH Đ 
29 [ SHa SH Š 
30 q Jor(jeri) Half-voice . 
31 Q Jata KJ Y 
32 2 Ju J x 
33 ` Ja   
34 1 Je   
35 5 Jen-big   
36 3 Jon-small   
37 u Idzhica   
38   GJ Đ 

 
Existing commercial computer software for translating 

scanned documents into machine-editable texts cannot be used 
because of the specific characteristics of these letters. 

The accuracy of recognition techniques applied to old 
manuscripts is affected by a number of factors, such as noise due 
to scanner quality or degradation as a result of parchment aging 
and fading of ink. A number of pre-processing techniques are 
often used to enhance the readability of the documents. As 
previously mentioned generally used pre-processing techniques 
are binarization, noise reduction, normalization, detection and 
correction of skew, estimation and removal of slant.  

One of the properties of the Constitutional script is merged 
writing of the words (Fig. 2) or scripta continua in Latin. Hence, 
implicit segmentation methods for letter extraction are more 
relevant than explicit ones that are used for extraction of words.  

 

 
Figure 2.  Merged writing of words.  

Base line is not well determined.  
 

Another characteristic of the manuscripts written with 
Constitutional script is that the base line is not well determined, 
as shown by the straight line on Fig. 2. Hence, skew detection 
and correction are not applicable, which additionally complicates 
the process of letter extraction. Upright writing which is typical 
for Constitutional script eliminates the need for slant detection 
and correction. However, the created recognition system is robust 
for small slant angles. Thus, this recognition system can also be 
used for Semi-Constitutional script that has slight slant angles.   

Several pre-processing steps are performed to the letter 
images, such as converting to black and white bitmaps, 
normalization and extracting letter contours using contour 
following function. 

During the segmentation procedure vertical projections 
(histograms) can serve to separate adjacent letters and to detect 
multiple horizontal lines (Fig. 3). 

Similar to histograms contour profiles (image residues) count 
the number of pixels or distance between bounding box and the 
edge of the letter. Contour profiles describe the external shapes 
of the letters and are used in topological analysis to determine the 
existence of certain features.  

During the normalization process letter width is determined 
proportionally to the height. The values are transformed as 
multiples of number 12 because Old Slavic script is uncial script. 

a) b) 
Figure 3. a) Histograms b) Contour profiles  

IV. FEATURE EXTRACTION AND SELECTION 
The role of the pre-processing is to separate the letters and 

prepare the images for further steps. This step also defines letter 
representations in the form of contours, skeletons, binary images 
or gray level images. Feature extraction methods depend on the 
representations of the segmented letters.  

The purpose of the analysis performed on the Old Slavic 
Cyrillic manuscripts is to determine style descriptions, harmonic 
proportions, structural and statistical features that are relevant for 
recognition.  Figure 4 shows application module that determines 
features specific to a certain letter. Features used in the 
recognition process should be insensitive to variations and 
distortions within the samples of the same letter.  

The objective of feature selection in the recognition 
methodologies is to find the most discriminative features that 
maximize the efficiency of the classifiers. In our approach the 
most resilient features to different variations within the samples 
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are obtained by testing the features on a number of letter 
samples.   

As previously mentioned there are two types of feature 
selection methods: filter and wrapper. Filter algorithms use some 
prior knowledge to select the best features and are independent of 
the classification algorithm or its error criteria. Wrapper 
algorithms are less general since the feature selection is related to 
the learning algorithm and are less appropriate for classification 
problems with large number of features. 

General methods for feature extraction, like moments, contour 
profiles, histograms and Hough transformation are not applicable 
for extracting these types of features. These methods use large 
set of samples contrary to our recognition system based on 
evidence of prof and more suitable for if-then rules and fuzzy 
classification. 

 
Figure 4. Feature extraction 

 
Additionally, using sophisticated features saves processing 

resources and eliminates the need of large training sets necessary 
for Bayesian classifiers, neural networks or support vector 
machines. Neural networks are not capable to extract these 
features because of the presence of noise in the letter images.  

Standardized database for Old Slavic Cyrillic letters does not 
exist. The manuscripts that are used in the project for recognition 
of Old Church Slavic Cyrillic characters are taken from the 
anthology of written monuments prepared by  Macedonian 
linguists [17] and electronic review published by Russian 
linguists [18]. The majority of the digitalized manuscripts used in 
this work were written for church purposes. 

A. Discriminative Features 
Letter bitmaps are examined in order to extract features that 

are used in the process of classification. Letter prototypes are 
built as combinations of features. Each prototype might have 
several variations due to the inconsistency in writing manner. 
The prototype variations are apparent in Table 2, were uncertain 
features are denoted with light (yellow) fields.  

Initially, 22 features were considered as discriminative for 
creating letter prototypes, such as dimensions of the bitmap 
image, height vs. width ratio, harmonic relationship of the height 
and the width, black vs. white pixels ratio and black vs. total 
number of pixels, percentage of pixels symmetric to x and y 
axes, the length of the outer contour expressed in pixels, outer 
contour length vs. area occupied. 

Some of the features that are relevant for printed texts are not 
applicable for handwritten documents. So the resilient set of 
features is restricted to features presented in Table 2. First three 
features are related to the appearance of the whole letter, thus the 

letter is compact, or airy (with one hole) or double airy (with two 
holes), as shown in Fig. 5.   

 
Figure 5.  Comapct, airy and double airy letter 

 
Second group of features also refers to the whole letter bitmap 

and is connected to the letter symmetry. The symmetry is 
observed either to x or y axis. Criteria for symmetry are softened 
with a threshold values. Thus, letters   which are registered as 
symmetrical by human visual system are considered as 
symmetrical.  

Several features are related to letter segments as topological 
parts of bitmaps. The segments are formed by two vertical and 
two horizontal intersections (Fig. 6). 

 
Figure 6.  Intersections of a letter 

 
Vertical lines or columns and horizontal lines or beams are 

optional features. It is considered that letter has vertical or 
horizontal line if more than 5/8 of the segment is filled. Position 
of the line is also important for the process of classification.  

We found that one of the most discriminative features is the 
number of spots in the four outer segments. The number of spots 
can vary from one to three and these four groups of features are 
obligatory.  

Table 3 presents the discriminative features of Bosnian 
alphabet. Again uncertain features are denoted with light 
(yellow) fields. 

V. RECOGNITION METHODOLOGIES 
The system uses sophisticated features that incorporate 

previous knowledge based on artistic, constructive and analytical 
principles. Harmonic ratios of letters, as part of artistic analysis, 
bring evidence for the positioning of vertical and horizontal 
intersections of letter bitmaps. For example, the human visual 
system recognizes that perceived image is line if it is more than 
5/8 fulfilled.  

Different variations of constructive elements are used to form 
the descriptions of letters, such as number and position of 
vertical and horizontal lines together with letter compactness or 
presence of holes. 

 
Table 2. Features of Macedonian graphemes 
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 1         1 1 1 1,2 
b  1   *   *  + 1 1 2 1 
v  2 *  *   +  + 1 1 2 1 
g *    *   *   1 1 1 1 
d  1  +     +  1 1 1 1,2 
e *  +  *   + + + 1 1 3 1 
/ *  + *  *     2 3 2 3 
\ *  +        2 1 2 1 
z *       +   2,3 1 2 1 
J *  * * + * + + * + 1 1 1 1 
i *  + + *  *  +  1 2 1 2 
k *  +  *  +    1 2 2 2 
l *   +   +    1 1 1 2 
m *   + *  *    1 2 1 1,2,3 
n *  + + *  *    1 2 1 2 
o  1 * * +  + +  + 1 1 1 1 
p *   * *  * *   1 1 1 2 
r  1   *      1 1 1 1 
s *  *  *   +  + 1 1 2 1 
t *   *  *  *   1 1 1 1 
U  1  * +  +  + + 1,2 2 1,2 1 
f  2 * *  *     1 1 1 1 
H  2  *       1 1 1 1,2,3 
h *          1,2 1,2 1,2 1,2 
w *   * +  +   + 1 1,2,3 1 1,2 
] *   * * * *    1 3 1 1 
c *    +  *    1 2 1 1 
; *   *  +     1 2 1 1 
[ *   * * * *   * 1 3 1 1 
q  1   *    + * 1 1 1 1 
Q  1   + *  + + + 1 1 1 1 
2  1 *  * + +    1 2 1 2 
`  1   *     + 1 2 1 2,3 
1 *  +  *   + + + 1 2 3 2 
5 + 1  *  +  +   1 1 1,2 3 
3 + 1  *  +   +  1,2 1 1 3 
u *      +    1,2 2 1 1 

Table 3.  Features of Bosnian graphemes 
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a  1     +    1 1 1 1 
b  1   +   *  + 1 1 2 1 
v  1 + + *  * *  * 1 1 1 1 
g *    *   *   1 1 1 1 
d  1  +     +  1 1 1 1,2 
e *  +  +   + + + 1 1 3 1 
ž *  + *  *     2 3 2 3 

6ǳ *  +        2 1 2 1 
z *       +   1,2,3 1 1,2 1 
Đ *   +    + +  1,2 1 1,2 1 
i *   + *  *  +  1 2 1 2 
k *          1 2 2 2 
l *   +       1 1 1 2 

m *   +       1 2 1 1,2,3 
n *        *  1 2 1 2 
o  1 * * +  + +  + 1 1 1 1 
p *   * *  * *   1 1 1 2 
r  1   +      1 1 1 1 
s *  *  *   +  + 1 1 2 1 
t *   + * * * *   1 1 1 3 

U  1  * +  +  + + 1,2 2 1,2 1 
f  2  *  *     1 1 1 1 
x  1 *  * + +    1 2 1 2 
h *          1,2 1,2 1,2 1,2 
w *   * +  +   + 1 1,2,3 1 1,2 
Q *   * * * *    1 3 1 1 
c *    +  +    1 2 1 1 
Đ *   +       1 2 1 1 
Š *   * * * *   * 1 3 1 1 
.  1   *     * 1 1 1 1 

Y  1      + + + 1 1 1 1 
 

Features that are used in the recognition process are built in 
the system thus eliminating the need for learning with large 
training set.  

A. Decision Trees 
The first step for building recognition system for Old Slavic 
Cyrillic letters was the decision tree represented in Figure 7. 
Letter prototypes are constructed in the form of if-then rules 
extracted from this classifier.  
The feature set used for building the classifier consists of 
compactness, symmetry, number and position of holes, spots, 
vertical and horizontal lines. The features that are most 
discriminative for letter classification are positioned in the nodes 
closer to the root of the decision tree created using the measure 
information gain. As Figure 7 shows, three spots in the lower 
segment is very rear feature not present in Latin alphabets but 
expressive for Cyrillic alphabets.  
 

 
Figure 7.  Decision tree for Macedonian alphabet 
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Comparing Old Macedonian and Bosnian Cyrillic alphabets is 

evident that this feature is present in letter / (in both alphabets), t 
(in Bosnian), 5 and 3 (in Macedonian). The decision tree for 
Bosnian alphabet is shown in Figure 8. 

The proposed recognition system is flexibly designed allowing 
several prototypes for the same letter, to cope with the 
imperfection of the bitmap images of handwritten letters. Several 
prototypes are created for letters that do not possess expressive 
features that will distinguish them from the others and for the 
letters that do not have consistency in the manner of writing. For 
example: 
-letter r is described by the following features: one hole (in the 
upper or middle segment), left vertical line (presence or absence) 
-letter U is represented by the following descriptions: one hole 
(in the lower or middle segment), one or two spots (in the upper, 
left or right segment). 
 

 
Figure 8.  Decision tree for Bosnian alphabet 

 
Decision tree classifiers for Old Macedonian and Bosnian 

alphabets are realized through the set of if-then rules. The 
measures accuracy and coverage are computed for the extracted 
rules. The performance of the decision tree classifiers is 
enhanced by recomposing (combining or pruning the conditional 
part) and preordering of the rules.  

 
C. Fuzzy Classifier 
Fuzzy classifier consists of fuzzy linguistic rules that form the 

classification rule base. The recognition system uses fuzzy 
aggregation of the letter features to construct letter prototypes.  

Human visual system recognizes letters even when they 
possess some vagueness or imprecision. The recognition of 
various patterns is done by selecting discriminative features 
which are combined to identify the given letter. We introduce 
fuzzy methods to cope with an imprecision which is a result of 
writing manners of different scriptors and other variations that 
arise from differences in historical periods or regions where 
manuscripts originate.  

The classifier must determine the most likely identity for a 
given letter. This is achieved by applying fuzzy rules to a letter 
presented as an input and computing membership values for 

letters. The first step in letter recognition phase, is calculating the 
membership functions for every feature of the letter. Then, the 
membership of a particular letter to all letter prototypes is 
evaluated, using the following formula 

µn = ∑ wc.µcC
c=1

C
    n = 1, . . N.             (1) 

The last step is selection of the prototype with the highest 
compatibility, or selection of more than one class when there are 
several most similar classes that pass the threshold 
µA = ⋃ µnN

n=1  .                           (2) 
 

Applied fuzzy techniques  
In the feature extraction phase we distinguish two types of 

features: global features extracted from the non-segmented 
letters, like symmetry and compactness and local features, such 
as vertical and horizontal lines, spots and holes. The letters are 
represented by a combination of these basic features.  

Weight coefficients are used to express the importance of the 
features for a particular letter in the process of classification. 
Higher weights are assigned to the features that are rare and more 
discriminative.  

Let μG denote the membership function that aggregates the 
fuzzy information (µ1,µ2, … ,µN) for the character features  
µG = Agg(µ1,µ2, … , µN)                (3) 
where Agg is a fuzzy aggregation operator. Let w1, w2, …,wN 

represent weights associated with fuzzy sets A1, A2, …, AN. 
The weighted median aggregation is computed by the following 
formula [19]: 

Med(a1, … , aN, w1, … , wN) = �∑ (wiai)αN
i=1 �

1
α    (4) 

where ∑ wi
N
i=1 = 1, α is a real non-zero number with values 

between max (a1, a2, … , aN) and min (a1, a2, … , aN). 
Weighted median aggregation operator (4) is used to create a 

matrix that contains associated features from the complete set of 
features I. With this step structural features (vertical and 
horizontal lines, spots and holes) are combined with location 
related features (position, orientation). Overall measure of 
feature importance is computed using a union operator proposed 
by Yager [20]  

U(a1, a2, … , aN) = min �1, �∑ (ai)αN
i=1 �

1
α�     (5) 

where α is a real non-zero number and the value that can be 
obtained as a result of the union ranges between 1 and 
min (a1, a2, … , aN).  

Fuzzy aggregation techniques are used to compute the overall 
measure and to arrange the features by the degree of importance.  

Extracting the most relevant features from the total set and 
ordering the features by the degree of importance is essential to 
achieve high efficiency of the letter recognition system. 

 
Calculation of aggregated features  

Letters are segmented in S segments. In our approach 6 
segments are obtained by two vertical and two horizontal 
intersections. The total set of features is divided in two 
categories. The first category G comprises global features like 
symmetry and compactness that are extracted from the non-
segmented characters. The second category L contains local 
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features, such as structural features.  
Associations of features are formed by combining the 

structural features with their position or size. The number of 
calculations that have to be performed during the recognition 
process is reduced by creating the associations of features with 
the operators (4) and (5). The importance of the features for the 
recognition process is represented using weight matrix.   

Let I ̅s denote the L x S matrix of local features extracted from 
S segments: 

Is̅ = {isl|l = [1, L]} , s = [1, S]    (6) 
and  I ̅g denote the global feature set.  
Combined feature vectors Vs for each segment are obtained 

associating the local features of each segment with position and 
size related features: 

V�s = {v�sc|i = [1, C]} , s = [1, S]    (7) 
where C is the number of combined features for each segment. 

Then, the set of combined feature vectors is extended with the 
global features. Using estimation function E only the combined 
features that are relevant for the recognition process are 
extracted: 

v�sc = E�I ̅sj� .                 (8)  
The number of combined features C is less than or equal to the 

number of combination of L+G choose P elements, where P is 
the number of relevant features. The weight matrix W�s related to 
the feature importance for the process of recognition is computed 
through statistic evaluation of the prototype samples: 

W�s = {w�s1, … , w�sC}    (9) 
The feature vectors for each segment are computed using the 

weighted median aggregation by formula (4): 
µ�s = Med(w�sc, v�sc)                     (10) 
The most important features from the previously generated 

feature list are selected using Yager’s union connective:  
{µp} = min �1, (∑µps)�         (11) 
Finally, from the computed subset {µp} of meaningful features 

fuzzy descriptions of the letters are constructed. 
 

Assigning non-membership functions to letter features 
Non-membership functions are introduced for intuitionistic 

fuzzy sets [21, 22]. The intuitionistic fuzzy set S in U is defined 
as 

S = {(x,µS(x), νS(x))|x ∈ U}              (12) 
where µS: U → [0,1] and νS: U → [0,1] represent the degree of 

membership and the degree of non-membership of the element x 
to the set S. In our fuzzy recognition system non-membership 
functions are used to overcome the ambiguity during the process 
of letter classification. Several Old Slavic letters contain a 
grapheme of other letter as a subset (Fig. 9). Thus the features of 
a certain letter form a proper subset of the features of other letter. 
For example, features of a letter g are proper subset of the 
features of b, p and e. Moreover, features of g partially overlap 
with the features of vV, r R, s and o. 

 
Figure 9.  Letters that contain a  grapheme of other letter 

 
These ideas are implemented in the fuzzy classifier using non-

membership functions. The absence of a feature is characterized 
with a value of non-membership function. As Table 4 shows 
marked features are used to compute the values of non-
membership functions. When the features of a letter (g) are 
proper subset of the features of other letter (b) this measure is 
used to make distinction between the letters.  

 
Table 4.  Letters for which non-membership functions are 
computed 
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4 g Glagoli         
5 d Dobro         
11 i I         
12 k Kako         
13 l LJudi         
18 r Raci         
20 t Tverdo         
24 h Hara         
28 ; Cherv         
30 q Jer         
36 3 Jon-small         

 
Without non-membership functions class g is always fired 

together with class b when letter b is present at the input of the 
recognition system. Thus, the value of non-membership function 
is used to eliminate the misclassification of certain letters. 

VI. EXPERIMENTAL RESULTS 
In this section we present the experimental results obtained 

with the fuzzy classifier applied to Macedonian recension of Old 
Slavic Cyrillic manuscripts. Figure 10 shows a screenshot of the 
application used in the experiments with both classifiers: 
decision tree and fuzzy classifier. 

 
Figure 10.  Screenshot of the application: results of the 

simultaneous classification of letter ] using two different 
classifiers 

We argue that recognition of Old Bosnian letters will be 
comparable or even more accurate than recognition of Old 
Macedonian letters. Bosnian alphabet consists of 33 letters but 3 
of them have same graphemes and only their phonetic 
interpretation is different. From the whole set of Bosnian letters 
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22 have same graphemes as Macedonian but we expect 
differences in the recognition accuracy and recall because the 
rest of the sets are different. Recognition efficiency of the fuzzy 
classifier depends on the overlapping features of the whole set of 
letters.  

We expect less overlapping between the prototypes of letter 
graphemes in Bosnian documents because of the smaller number 
of ‘confusing’ graphemes. In this recognition system digraphs 
(Đl and Đn) can be discovered with post-processing using the 
context.  

 A. Recognition Accuracy and Recall 
Several measures are computed to evaluate the precision and 

recall of the classifiers. The sensitivity or recall of the classifier 
denotes the probability that a letter of a current class is correctly 
classified. This measure is computed according to the formula 

 R = TP
TP+FN

      (13) 
where TP (True Positive) is the number of correctly labeled 

letters that belong to the current class and FN (False Negative) is 
the number of letters that belong to the current class incorrectly 
labeled as belonging to other classes. Precision of the classifier 
can be interpreted as probability of a letter classified in the 
current class actually to belong to that class and is defined as 

P = TP
TP+FP

                                (14) 
where FP (False Positive) is the number of letters incorrectly 

labeled as belonging to the current class and TP has the same 
meaning as defined in (13). 

Both metrics recall and precision have to be combined in order 
to estimate the efficiency of the classifier. For that purpose 
measure F1 is computed as harmonic mean of precision and 
recall. F1 is calculated according to the following formula  

F1 = 2RP
R+P

= 2 xTP
2 xTP+FP+FN

 .               (15) 
The values of these measures for decision tree (DTC) and 

fuzzy classifier (FC) obtained for Macedonian manuscripts are 
presented in Table 5. Both approaches, discussed in this work 
achieve acceptable results in classifying the Old Slavic letters 
with almost equal percent of recognized letters.  
Table 5.  Precision and recall of the classifiers  

Letters FC 
recall 

FC 
precision 

DTC 
recall 

DTC 
precision 

Aa 0.71 0.59 0.5 0.63 
b 0.75 0.79 0.67 1 
v 0.89 1 0.88 0.64 
g 0.56 0.83 1 0.5 
d 1 0.9 0.75 0.75 
e 0.43 1 0.56 1 
/ 0.63 0.83 0.8 1 
\ 0.9 0.86 0.25 0.33 
z 0.25 1 1 0.42 
J 0.5 0.5 0.71 1 
i 0.8 0.92 1 0.82 
k 0.8 0.8 1 0.2 
l 0.94 0.85 0.89 1 
m 1 1 0.8 1 
n 0.95 0.82 1 0.82 

o 1 0.6 0.86 0.86 
p 0.94 0.88 1 1 
r 0.67 0.8 0.5 0.75 
s 0.6 0.5 1 0.82 
t 1 0.79 0.86 0.58 
U 0.33 1 1 0.8 
f 0.8 0.89 1 0.86 
H 0.5 0.6 0.43 0.75 
h 1 0.75 0.56 0.71 
w 0.33 1 0.67 0.2 
] 1 0.69 1 1 
c 0.77 0.59 0.43 0.75 
; 0.83 0.71 0.43 1 
[ 0.82 1 0.89 1 
q 0.67 0.57 0.71 0.71 
Q 0.5 1 0.79 0.65 
2 0.77 0.91 0.89 0.57 
` 0.4 1 0.33 1 
1 1 1 0.4 1 
5 0.33 0.5 0.5 0.33 
3 0.25 1 0.4 1 
u 0.63 0.71 0.44 0.67 

Total 0.71 0.82 0.73 0.76 
 

The decision tree classifier recognizes the Old Slavic letters 
with an average recall of 0.73, average precision of 0.76 and F1 
measure of 0.74.  

The fuzzy classifier recognizes Old Slavic letters with an 
average recall of 0.71, average precision of 0.82 and an overall 
average measure of precision and recall F1 of 0.76. Recognition 
accuracy of the fuzzy classifier is improved after incorporating 
intuitionistic fuzzy measures. 

Moreover, the proposed methodology reduced the 
misclassifications that occurred between similar letters l and p, 
o and r, g and t.  

The experiments reported in this paper use the same database 
of letters from Old Church Slavic manuscripts originating from 
12th till 16th century. 

VII. CONCLUSION 
Both approaches, decision tree and fuzzy classifier, discussed 

in this work achieve acceptable results for Old Slavic 
manuscripts written with Macedonian alphabet with almost equal 
percent of recognized letters. Proposed classifiers are tested only 
on Macedonian manuscripts because we do not have access to 
the original Bosnian manuscripts.  

The same set of features is used to build decision tree for Old 
Bosnian letters. We argue that the selected features and the 
proposed methodology are also appropriate for recognition of 
Old Bosnian Cyrillic letters. Based on previously elaborated 
evidence we expect that fuzzy classifier is applicable to Bosnian 
manuscripts with comparable results.  

To further improve the recognition capabilities of the system 
we plan to include linguistic rules based on discourse analysis. 
There are several studies that elaborate orthography of Old 
Cyrillic script. 
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Abstract- Turbo ventilator is wind driven conventionally used in 
industries for proper ventilation. Rotating turbo-ventilators are 
cost effective environmental friendly natural ventilation devices, 
which are used to extract polluted air from a building. For its 
performance testing, test rig is developed in which plenum 
chamber is act as the room from which stale air is to be thrown 
outside. Mass flow rate of the turbo ventilator is measured at the 
suction pipe of the plenum chamber. This paper aims at 
optimizing the shape and size of plenum chamber to be used 
during performance testing. From CFD analysis, deviation in 
differential pressure at different mass flow rate for different 
volumes is studied in this paper. 
 
Index Terms- CFD, Ventilation, Turbo ventilator, Plenum 
chamber 
 

I. INTRODUCTION 
Turbo ventilator is wind driven effective method for natural 
ventilation in industries. This type of device is usually 

installed on the rooftop to extract air extract air flow from a 
building to improve air quality and comfort. It is cost effective 
and maintenance free solution for industrial ventilation. Project 
aims to design and development the experimental setup for 
testing the performance of turbo ventilator. Setup is used to 
measure the mass flow rate of commercial available as well as 
modified turbo ventilator. Turbo ventilator is mounted on top of 
the plenum chamber though the throat. Wind velocity is 
simulated by the variable speed fan mounted near ventilator. 
Metrological data shows range of wind velocity min 2 Km/hr 
(approximately) in major part of India. When we simulate wind 
velocity interestingly at what minimum wind velocity turbo 
ventilator starts functioning will recorded.  
 

II. PLENNUM CHAMBER 
        Plenum is a big room from which stale air is to be thrown 
outside by turbo ventilator. Turbo Ventilator is placed on 
horizontal roof of plenum. It should be volume of 5 to 8 times of 
flow rate of handled by a commercial Turbo ventilator in m3/h. 
Plenum is a big room from which stale air is to be thrown outside 
by turbo ventilator. It should be air tight as air should only come 
into the plenum chamber from the suction pipe. From literature 

review we come to know that no any researcher have focused on 
the design and optimization of plenum chamber. 
        This paper focused on the size optimization of plenum 
chamber. The Computational Fluid Dynamics (CFD) is the tool 
used to optimize the size of plenum chamber.  
        CFD analysis was carried out for different volumes of 
plenum chamber. According to that it is performing that 
optimization of plenum chamber for different volumes. While 
doing analysis, we assume that turbo ventilator rotates with 
uniform speed and considering uniform flow of air over turbo 
ventilator.  
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Fig.1 Schematic Diagram of Experimental Test Ring 
 

III. METHODOLOGY 
        CAD geometry of plenum chamber was made in Uni-
graphic as shown in Fig 2. The different models were made by 
adding or subtracting equal amount of volume from base setup. 
Also we consider a pipe with negligible friction losses 
connecting inlet and outlet area. The parameters that were kept 
constant are  

• Inlet and outlet area  
• Inlet and outlet datum 

 
        Three dimensional models are imported in to the STAR 
CCM + which is the CFD tool. STAR CCM+ is used for meshing 
as well as simulation. For modeling of the rotating motion of the 
turbo ventilator, the multiple reference frames (MRF) meshing in 
STAR CCM+ is used. For proper meshing and good resolution 

T 
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the realizable k- epsilon model is used. K-ɛ model is very 
popular for industrial applications due to its good convergence 
rate and relatively low memory requirements.   A fine mesh of 
polyhedral scheme is used as this generates a fine mesh of at the 
wall boundaries particularly at the surfaces of plenum chamber 
as shown in Fig. 3. 
 
Boundary condition  
        At the inlet i.e. suction pipe of the plenum chamber giving 
the different mass flow rate and atmospheric temperature. 
Differential pressure is measured at the outlet of the plenum 
chamber. Different volume models are simulated by the CFD 
software. For each model performed the several iterations on 
CFD code to get differential pressure readings for different mass 
flow rates at outlet. In CFD analysis several iterations for the 
different volumes of plenum chamber has been carried out. 
Plenum chamber is increased or decreased from the base size. 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Fig. 2  CAD Model of Plenuum Chamber 
 

IV. RESULTS 
        Simulation time using 32 GB ram Dual core processor was 
approximately 2 Hrs.  
        Figure 4 and 5 shows the velocity contour and pressure 
contour respectively. It is clear from the velocity diagram; the 
negative pressure is created at the out let of the plenum chamber 
which helps in extracting the stale air inside the plenum chamber. 
Value of the suction pressure is depends on the wind velocity 
impingement on the turbo ventilator.     
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 3  Mesh Model of Plenuum Chamber 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 

Fig. 4 Velocity Contour 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 5 Pressure Contour 
 
        The results obtain from the CFD simulation at different 
mass flow rate like 20, 40, 60, 80 lit/sec. are shown in the table 1 
and Fig. 6 shows the between the mass flow rate and differential 
pressure of different volumes. 
 

 
Table No. 1 

 
 
 

        Comment are drown about the optimization of turbo 
ventilator from the obtained results are as follows  

1. For approximately 10% and 20% increase or decrease in 
base volume for different mass flow rate there is no 
significant change in differential pressure. 

Volume 
(m3) 

0.44 
(Pipe
) 

1.48 1.72 
1.95 
(Base
) 

2.19 2.34 

Mass 
flow 
rate 
(lps) 

Differential pressure (Pa) 

20 0.98 1.10 1.09 1.08 1.08 1.10 
40 3.81 4.21 4.17 4.11 4.20 4.31 
60 8.35 9.28 9.25 9.44 9.33 9.50 

80 14.98 16.2
7 16.2 16.14 16.39 16.42 
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2. By 75% reduction in volume (considering pipe) only 
10% decrease in differential pressure. 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Fig. 6 Mass Flow Rate verse Differential Pressure 
 

V. CONCLUSION 
        Different parameter affects the performance of turbo 
ventilator. Plenum chamber being part of experimental setup 
does not have a standard model or parametric study available in 
any of research work done till date. Based on result obtained and 
plot it is concluded that size of plenum chamber does not play a 
pivotal role in performance testing of turbo ventilator and Base 
size of the plenum chamber gives the correct mass flow rate of 
the turbo ventilator. Selection of shape of the plenum chamber is 
cubical because it is easy to manufacture as well as shape of all 
the industry or factories are cubical. 
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Abstract- Every government is seeking to provide the best 
services to its country to achieve efficiency and accepted 
performance.  This goal could be achieved by improving the 
service performance of the entire sectors in society.  Billions of 
dollars was invested by governments in order to undertake their 
first step towards implementing the e-Government project and 
specially implementing the best methodology of all attached and 
correlated electronic-based services to it. Government of 
Sultanate of Oman has realized the importance of moving 
towards the information century. Therefore, e-Government 
initiatives were launched in Oman as a part of overall country 
information technology in 1998. It was first established under the 
name “Digital Oman” but many obstacles and challenges faced 
during this stage. The purpose of this research is to investigate 
and explore the factors that drive the e-Government 
implementation and adoption that would affect the e-Government 
performance and implementation. Thus, the study outcomes 
should be the guidance to conduct e-Government projects in 
Sultanate of Oman to reduce and eliminate as much as possible 
the failure possibilities. The study should also provide roadmaps 
and guidelines for future researchers and policy makers on the 
project in general and focused in citizen’s determinants for e-
Government services that would enhance the Citizen-government 
relationship. 
 
Index Terms- G2C, GOE ICT, EGDI, GNI, ITA, TRA, UN, e-
Government, Oman 
 

I. INTRODUCTION 
n recent years, Internet and Information Technology growth 
has been the main driver and catalyst for demand of change in 

most of the business and service sectors in the world. There 
from, new technologies and concepts has changed government 
interaction with business, agencies, organizations and citizens 
(Lee, 2010; Rokhman, 2011) by establishing new service styles, 
such as: e-banking, e-commerce, e-voting …etc. Digital 
government, electronic government or in short it is called e-
Government are all names of government services provided to 
citizens through new IT technologies to make it faster and easier. 
It was first initiated in the end of 1990s and it is considered as 
additional innovation brought by technological progress from 
Information Technology growth  
        Every government is seeking to provide the best services to 
its country to achieve efficiency and accepted performance.  This 
goal could be achieved by improving the service performance of 
the entire sectors in society.  Billions of dollars was invested by 

governments in order to undertake their first step towards 
implementing the e-Government project and specially 
implementing the best methodology of all attached and correlated 
electronic-based services to it like: e-payment, website, e-system, 
e-application…etc. Hence, they will permit new channels of 
interaction and communication between different government 
sectors and between government and business organizations. 
This interaction will lead to improvement in government 
performance and efficiency while interacting with the main and 
the most important category of this project which are customers. 
Specifically, customers in e-Government and government point 
of view are citizens. Moving towards e-Government would give 
many advantages to the country style of service along with 
budget usage and controlling. Indeed, it will give a great 
enhancement in the operation of the government in many aspects 
for the betterment of Government Operation Excellence (GOE).  
        G2C implementation challenges towards GOE will play a 
key role in terms of technology and behavioral intentions. This 
challenge will reflect and affect directly the GOE and especially 
the government-citizen relationship. In Oman, there are many 
technological aspects that affect G2C like internet coverage, 
internet quality, citizen’s technology knowledge and technology 
availability. On the other hand, some behavioral aspects are also 
available like trust in government and trust in technology. 
        Government of Sultanate of Oman has realized the 
importance of moving towards the information century. 
Therefore, e-Government initiatives were launched in Oman as a 
part of overall country information technology in 1998 
(Abdulmohsen, Al-Badi and Mayhew, 2005). It was first 
established under the name “Oman Digital” but each government 
sector is having its own website and its own services and e-
services without any interconnection between them but still not 
all of the government sectors initiate electronic services or 
applications. The real situation in Sultanate of Oman is that some 
governments has its own website and only has the ability to 
download form and few of them has the ability of submit online 
request. However, the service integration and connection 
between different government agencies is not yet established 
.Although that this initiation was established long back but the 
same system is still valid till date which create a big question 
about the requirement of modification and improvement of such 
service. 
        His Majesty Al Sultan Qaboos Bin Said spoke about the 
importance of adopting and the usage of the new technology in 
the Omani daily life style on 11th Nov 2008 and he said, 
      “Information technology and communications have now 
become the main elements that move forward the development 
process in this third millennium … We call upon all government 

I 
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institutions to speedily enhance their performance, and to 
facilitate their services, by applying digital technology in order 
to usher the Sultanate into the constantly evolving spheres for 
applying knowledge.” (ITA, 2010, p.5) 
 
        As a response to His Majesty’s speech, Oman Government 
decided to boost up the process of initiating the e-Government. 
Therefore, framework to move towards using Information and 
Communication Technology (ICT) as a platform for delivering 
and offering services has established by Information Technology 
Authority (ITA) with the following desired outcomes:  

• Faster and better government services for both 
businesses and citizens 

• More Effective and efficient government  
• Better optimization of investments and resource (ITA, 

2010) 
 
        This paper would review the development methodologies 
used in e-Government construction in Sultanate of Oman which 
is showing tremendous developments in all sectors in e-
Government. This review through the identification of the major 
issues and aspects in implementing e-Government initiatives in 
Oman. Moreover, some major challenges in such performance 
identified and related suggestions and recommendations which 
may for ICT realization.  
 

II. LITERATURE REVIEW  
        The impact on changing the style of business citizens and 
government interactions and communication is significant by 
introducing the ICT (Information Communication Technologies) 
and its effectiveness could be observed by the fast acceptance of 
related technologies like: internet, smart phones and taps. Even 
now, modern societies and digital economies consider ICT as the 
basic foundation (Castells, 2009; Varian et al., 2005). However, 
all the countries of the world depend of social environments and 
political factors readiness (Gauld & Goldfinch, 2006; Loader, 
2009; OECD, 2009). Threatening the existing power settings and 
economic relationships is one of the exhibited possibilities of 
modern technologies (Beer, 2011; Nixon & Koutrakou, 2007) as 
well as the huge potential for transformation and its impact in 
business, citizens and government manners and their relations 
(Ibrahim, Yazici, Mishra and Arifoglu 2005) like forming an 
essential tool for politics dissent organization around the world 
(Hirschfeld, 2012; Reddick, 2010; Serageldin, 2011). 
        From government point of view, e-Government is becoming 
a unanimous task which should be taken in consideration because 
it distribute government information and services in parallel with 
facilitating its operations. Generally, e-Government aims to offer 
and provide a variety of services which concerns citizens in the 
city or country in efficient, accountable, transparent, accessible, 
fast, cost effective and improved services way which are counted 
as the expected e-Government advantages (Atkinson & Castro, 
2008). 
        In e-Government there are primarily three main perspectives 
including citizens, businesses and government that is required to 
be considered while developing successful e-Government 
(Reynolds and Regio, 2001; Mohammed & Sriram, 2014). Al-

Azri et al (2010) argued that the successful e-Government 
projects implementation are concluded in organizational 
paradigm, technology paradigm and end – user paradigm. Al-
Rahbi (2012) studied some effective technical factors in the 
successful e-Government implementation in Oman and 
concluded that the major factors are: ICT Infrastructure, IT 
Standards, IT Security and Technical Expertise.  
        Although many different studies were conducted by 
different scholars in e-Government development and 
implementation (Ashrafi and Murtaza, 2008; Valentina and 
Ndou, 2004; Sonntag et al., 2002), still some developing 
countries could not achieve the desired goal. Since, a vital role of 
this implementation is played by technological development and 
people acceptance. This paper would identify the major flaws in 
e-Government development and implementation in the Sultanate 
of Oman. 
 
2.1. Oman e-Government strategy 
        E-Government in Sultanate of Oman is part of the 2020 
economic vision that was initiated and presented in 1995. E-
Government or as known locally Oman Digital or e-Oman was 
approved on November 2002 and it is the main foundation plan. 
Thus, it improves that backbone of the knowledge spreading by 
the e-Government. The first marketing strategy initiated for e-
Government in the Sultanate of Oman called “Towards Digital 
Oman” was in 2003. The Sultanate of Oman is considered and 
identified as a developing country which is located on the south 
east of the Arabian Peninsula (Ministry of Information – Oman, 
2008b). 
        Many forms related to e-services are provided for citizens 
for downloading and utilization. Such as: school results, some 
college admissions, healthcare, training, employment, Omani 
culture, housing regulations… etc. (Oman official website). 
 

III. RESEARCH METHODOLOGY 
        In order to identify and evaluate the e-Government 
sustainable development in the Oman, secondary data were 
obtained through various sources like the United Nations 
statistical data on e-Government implementation sustainable 
development and readiness. This data were analyzed and 
evaluated from different perspectives of e-Government. 
 
3.1. UN survey analysis 
        Various studies and analyses conducted by United Nations 
regarding worldwide e-Government readiness and development. 
Table 1 shows various readiness indices of Oman during 2010 to 
2014 according to UN Survey Results.in the table it is noticed 
that e-Government ranking of Oman raised dramatically 
throughout this studied period. Oman’s ranking raised 24 ranks 
in only 4 years, 18 ranks from 2010 to 2012 and 16 ranks from 
2012 till 2014 with scoring HIGH EGDI index throughout the 
period (0.5-0.75). Moreover, GNI score was high and reached 
25250 with high level of income among citizens. However, 
Human capital faced a slight decrease from 2012 to 2014 but it 
didn’t affect the dramatic enhancement in e-Government 
progress in the country. 
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No Factor 2010 2012 2014 
1 Total No. of Countries 

analyzed 
192 192 192 

2 Oman Position 82 64 48 
3 Oman EGDI 0.458 0.594 0.627 
4 Online index 0.368 0.667 0.732 
5 Telecomm index 0.213 0.391 0.487 
6 Human Cap index 0.80 0.722 0.662 
7 E-Participation index 0.157 0.447 0.706 

 
Table 1: UN factor analysis 2010, 2012 and 2014 
 

 
 

Figure 1: UN Factor Analysis 2010, 2012 and 2014 
 

IV.  FINDINGS 
        Based on the above analyses and table, it is evident that the 
Sultanate of Oman is showing a remarkable improvement and 
development in the e-Government implementation. Various 
studies show that the Sultanate of Oman has developed 
international benchmarked strategies in order to develop and 
implement e-Government initiatives to enhance its relation with 
citizens which is called government-citizens relationship.  
Osman (2010) conducted an empirical study in Sultanate of 
Oman about portals in Oman and the following points were 
observed and concluded: 

• technical support issues in the portals are less frequently 
used 

• important features that should be utilized by citizens are 
underutilized 

 
        Therefore, it is essential to assess the current situation with 
the associated investment with the available options of 
corrections. These corrections should be connected and observed 
from citizens to make the system more of citizens-centricity.  
Although e-Government having achieved currently a successful 
e-Government implementation level but it faced many different 
challenges and it needs to put more effort in order to achieve the 
desired goal (Al-Busaidy and El-Haddadeh, 2011). Al Musawi 

(2012) illustrated that e-Oman comprises to have and obtain a 
wide range of different initiatives and services that are designed 
and created specifically for the following: 

• improving the government services efficiency  
• enhance businesses activities 
• empower citizens and employees with skills and 

knowledge 
• meet society’s different needs, requirements and 

expectations 
• Direct Oman as a country towards becoming a 

Knowledge-based Economy. 
 
        Whereas, Al-Gharbi and Al-Kindi (2010) stated that the e-
Government purpose in Sultanate of Oman is to: 

• Improve the government-citizens relationship  
• Provide continuous services round the clock  
• Cut current available departmental hierarchies 
• Reduce queuing in many agencies ministries’ offices 
• Speed up services by providing a single point contact 

location 
 
        The Omani government has developed clear mission and 
vision for the e-Oman achievement; the key e-Oman mission 
statements is begin with streamlining the government services to 
achieve Oman 2020 as a cycle (AlRahbi, 2011). Whereas, the 
strategic visions are also set from developing society for 
increasing and promoting awareness among local public citizens.  
        Information Technology Authority (ITA) is the main 
responsible of the e-Government project in the Sultanate of 
Oman since it provides efficient services, integrates processes 
and enhance service efficiency. Additionally it is responsible to 
implement, supervise and maintain Digital Oman Strategy 
(Information and Communication Technology Surveys Results, 
2012).  
        E-Government and Information sector in the 
Telecommunications Regulatory Authority (TRA) is responsible 
for overseeing the process of e-transformation, follow up the e-
Government implementation plan, ensure the promotion 
possibilities common infrastructure for government and raise 
readiness transformation of e-services provided by the 
government for clients. In the recent years, Omani government 
has scored a remarkable progress in the area of e-Government 
transformation due to the effort targeted in developing ITA. ITA 
is an autonomous body seeking and taking care of the successful 
implementation improvising of Oman’s e-Government. It 
emphasizes upon the e-Government played role in the process of 
sustainable development.  
 

V. CHALLENGES AND OBSTACLES IN IMPLEMENTATION 
        The key parts of strategic management in terms of 
monitoring e-Government initiatives and progress is by 
identifying and understanding gaps between current and future 
states. The current realities and reform initiatives gap in the 
public sector is vital in measuring and determining 
successfulness of reform initiatives. In addition, progress 
mapping from “the way things are now” to “the way things ought 
to be” allows decision makers to investigate and monitor 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 12, December 2015      160 
ISSN 2250-3153   

www.ijsrp.org 

potential progress in each area and benchmark it with the 
requirement for future development by e-Government. This 
could assist administration and strategy makers in analyzing 
impact of resource commitment, potential advantages and 
implementation effort. Since, all of these levels and areas are 
engaged in the planning method (Chadwick and May 2003).  
        Furthermore, energy and power to change is a 
transformational method requirement and it is mainly generated 
and driven by the mapping and differentiating between current 
reality and mission statement. Precisely, transformation method 
requires two main items to keep it improving which are ideas of 
required improvement and a solid picture of current situation. 
Therefore, the creation of new representation of e-Government 
should implementers and planners to map and measure current 
implementation stage versus the required and intended result 
(Chadwick and May 2003). 
        Chadwick and May (2003) describes the e-Government 
effort as the reform effort which aims to break new platform in 
many areas. For example, e-Government provides the ability to 
perform basic e-transactions and information access but still 
some citizens requires and demand more sophisticated and 
customized type of goods or services. Thus “one size fits all” 
approach is not always the right approach to follow. The focus 
now in the delivery of technology-enabled services tend to be 
shifted to provide services upon to the user’s needs and demands 
rather than targeting general operation efficiency. This keep 
trends in increasing manner in terms of specialization, integration 
and functionality. A further arrangement finding in the 
implementation is the horizontal and vertical integration which 
lead to no pre-created roadmaps and no international standard for 
it agreed worldwide. Hence, strategic and operation domains 
requires more balance especially in citizen-concentrated 
initiatives (Chadwick and May, 2003).  
        Heeks (1999) stated that the development in technology 
field could either limit or enhance applications choices or 
functionality which should keep planners and decision makers 
fully aware of required technologies and applications change 
without forget to explore the updates and rooms of 
improvements. Since strategic foresight coupled together with 
technology and application change understanding is essential to 
maintain strategic constrains and to manage internal and external 
operations. Consequently, e-Government framework acts as a 
diagnostic tool that helps to predict the future trend impact and 
requirements. Therefore, this potential effect should be 
considered and taken into account throughout the entire 
development life cycle (Heeks, 1999). 
        Functions, social and managerial purposes differ from 
nation to other in strategic priorities which add different unique 
flavor and direction by decision and strategy makers to each e-
Government endeavor. Thus, viewing and assessing e-
Government plans is essential in all areas like context and 
application. Therefore, all countries could be considered in the 
early stages of development (Heeks, 1999). However, this variety 
and different approaches from countries could be utilized to take 
lessons and selectively identify the application parts with the best 
combination that suit the specific nation to create synergistic 
learning and network of knowledge. Indeed, this will reduce and 
optimize the time and cost required for planning and strategizing 
efforts (Heeks, 1999).  

        Unger & Dougherty (2013) argued that e-Government is 
considered and counted as an important government’s 
improvement strategy as one of the most governmental reform 
leading aspects. However, there is delay in the improvement rate 
that is especially in developing countries. This delay is due to 
many aspects like corruption, weak financial planning, lack of 
good governance, technology shortage in knowledge and 
availability, investments weakness and the main aspects is the 
lack in government trust as a lack in government-citizen 
relationship (Cable, 2013; Hassan and Fatimah, 2014). 
        An essential condition that would affect the e-Government 
success in Oman is the existence of a small leaders group 
equipped with solid and specific vision and strategic thinking on 
how to promote e-Government and how to reach their final 
destination goal. Indeed, all operational preparations are limited 
if there is no clear vision and no leadership ability to provide 
guidance for the e-Government establishment. In fact, the 
uncertainty about the e-Government effectiveness is one of the 
largest adoption barriers to overcome. Leaders monitor the 
development and make decisions to move forward to promote e-
Government in the public sector and they participate actively in 
specific e-Government processes projects and strategic 
importance and monitor the implementation while starting new 
initiatives to coordinate them in institutions across all 
government levels. 
        Measuring the potency and e-Government utility is a big 
challenge for the Omani government to overcome. Since, it is not 
really proficient as far as the e-Government services provision is 
concerned. The biggest challenge that is confronted is that there 
is lack of consensus and clarity in defining the e-Government 
domain and these lacks in marketing the services or there is even 
no market value for some services. Therefore, determining the e-
Government value and the utility is one of the major challenges 
that are being faced generally by the Middle Eastern countries 
and particularly Omani Governments. Hassan and Fatimah 
(2014) in the absence of good government-citizens relationship 
and specifically citizens’ trust, citizens may become more 
suspicious about their service system presented by the 
government. On the other hand, there are many services falls 
under the e-Government domain but when there are some 
restrictions and curbs in the information technology industry 
there will be a fair chance that it will not really auger well in the 
process of the implementation. Thus, developing the indicators 
and ensure that they describe the e-Government performance can 
play as a major barrier and challenge for the authorities to be 
done and achieved. Existing research on e-Government services 
citizen-centric delivery especially in developing countries is still 
facing lack in explanatory power for some reasons like 
understanding the relationship between the ICT implementation 
and social structures. Having citizen-centricity e-Government 
approach would reduce the huge gap between applied strategies 
and government policies from one side and citizen’s perceptions 
on the other hand .Thus, the citizen-centric delivery e-
Government services determinants in developing countries would 
allow better understanding of citizens' needs, desires, 
requirements and priorities that must be taken into consideration 
by governments for ensuring the success of services (Elsheikh 
and Azzeh 2014).  Up till now, measuring e-Government’s e-
benefits in general and ensure the availability of strong linkage 
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between e-Government services provision and the economic 
prosperity is not done yet. Moreover, empirical data on the 
subject is neither really clear nor available and thus it presents a 
highly difficult situation and status for some of the governments 
in general and for Omani government in particular.  
 

VI. SULTANATE OF OMAN INITIATIONS  
        Currently, citizens can find more services and facilities and 
necessary information through official e-Government websites 
and portals. Information Technology Authority (ITA), developed 
portals and websites to have wide range of information and 
facilitations that assist and help public to gain their desired 
service. For assisting citizens in using these developed portals 
and websites, double languages are available in them Arabic and 
English versions to reach all the citizens in the country. 
Mohammed and Sriram (2014) discussed that this is a very good 
strategy for reaching, educating and training public people to 
optimally utilize e-Government technology. On the other hand, 
Omani government through ITA initiations established and 
developed various policies and strategies for the successful e-
Government development and implementation (Mohammed and 
Sriram, 2014).  
 

VII. RECOMMENDATIONS AND CONCLUSIONS  
        Omani government needs to consider different basic factors 
illustrated and defined by United Nations and other 
benchmarking agencies. “The most important issue in 
implementing successful e-Government is the citizens’ 
acceptance and usage. The citizens need to be trained and 
educated to use the e-portal services available in the 
corresponding structure.” (Mohammed and Sriram, 2014).   
        Gilmore and D’Souza (2006) illustrated that it is an 
essential aspect to focus in citizen in governments prospective 
and customer in companies prospective as the main factor while 
presenting a service style or changing the service approach. 
Hence, e-Government should be presented as citizen-centricity 
where it basically represent the difference between the delivered 
services against the desired one. Moreover, it would evaluate the 
current service delivery in terms of meeting citizen’s expectation 
and needs by the following attributes:  

• Service design coverage against user requirements 
• User interfaces languages of use against available most 

common local used languages  
• New services style and approach against conventional 

services offered earlier 
• The reduction of citizens visits to higher level offices 

for completing desired services 
• Governmental employees knowledge and familiarity 

with the services packaged and delivery for different 
user groups or individuals 

        Therefore, Chan et al. (2010), Vencatachellum & Pudaruth 
(2010), Abdulwahab & Dahalin (2011), Keramati & Chelbi 
(2011), Lessa et al. (2011), Alzahrani & Goodwin (2012) 
adopted different empirical study in order to have a system 
facilitating e-Government as more of citizen-centricity and to 
influence citizens and their intentions to use as the main goal.  As 

per these recent empirical studies, it was shown that the 
facilitating conditions along with effort expectancy and 
performance expectancy has a significant impact as control 
factors that influences directly citizens’ intention to use and it 
will keep e-Government upon to citizens’ desire and 
requirements. Citizens engagement is illustrated as a way of 
improving citizens’ trust in governments and from it the 
government-citizens relationship to be more citizen-centricity 
system (Bonsón et.al, 2012). 
 

VIII. LIMITATIONS AND FUTURE SCOPE 
        The main limitation of this study is that the collected data is 
from the internet resources and suggestions are based on the 
available literature. Therefore, the study shall be further 
enhanced and developed by conducting a quantitative survey 
with various stakeholders and users of e-Government portals. 
Hence, findings and suggestions may differ if primary data 
analyzed. 
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Abstract- Industrial processes create a variety of wastewater pollutants which are difficult and costly to treat. Wastewater 
characteristics and levels of pollutants vary significantly from industry to industry. The growth of industrialization leads to the rise of 
wastewater from various industries and so the pollution load on the environment is increasing. The high cost for the treatment and 
disposal of industrial wastewater is now become a challenging problem for developing countries. The sample used in this research was 
combine wastewater from distilleries, sugar factories, candy factories and textile dyeing factories. Among them, distilleries and textile 
dyeing factories are the most wastewater producing industries and the wastewater from these are not easily biodegradable. Total 
chemical oxygen demand COD of wastewater sample was too high about 30000 mg/l and biochemical oxygen demand (BOD5) also 
high over 7000 mg/l. Conventional wastewater treatment is not sufficient to treat this amount of pollution and chemical processes are 
now widely adapted. The main weak points of chemical treatment are highly cost and harmful effects of chemical residues. Ionizing 
radiation has more advantages over the weak points of chemical process. The ability of ionization radiation for converting non-
biodegradable substances to more readily degradable ones and its capacity to eliminate microorganisms can help the treatment of 
industrial wastewater. The collected sample was pre-treated with some chemical process and then was to be irradiated into the gamma 
chamber at a dose of 1 kGy to 18 kGy. Effects of gamma radiation on industrial wastewater and sludge were determined by the 
reduction rate of total microbial counts, chemical oxygen demand (COD) and biochemical oxygen demand (BOD). The optimum dose 
for the disinfection of bacteria and degradation of organic and inorganic pollutants were obtained. The irradiation dose of 7 kGy was 
adequate for the disinfection of wastewater and the reduction of COD and BOD to the permissible level was achieved at 18 kGy 
irradiation dose. 
 
    Index Terms- Industrial Wastewater, Biochemical Oxygen Demand (BOD), Chemical Oxygen Demand (COD), Microorganisms, 
Gamma Radiation, Organic Pollutants 

I. INTRODUCTION 
ollution in its broadest sense includes all changes that curtail natural utility and exert deleterious effect on life. Water pollution is 
any chemical, biological, or physical change in water qualities that has a harmful effect on living organism or makes water 

unsuitable for desire use. It has been suggested that it is the leading worldwide cause of death and diseases, and that it account for the 
death of more than 14000 people daily. The crisis triggered by the rapidly growing population and industrialization with the resultant 
degradation of the environment causes a grave threat to the quality of life. Degradation of water quality is the unfavorable alteration of 
the physical, chemical and biological properties of water that prevents domestic, commercial, industrial, agricultural, recreational and 
other beneficial uses of water [1]. Industrialization is the main vein of a country. A developed country cannot be built without 
industrialization. The growth of industrialization leads to the rise of wastewater produced from various industries and the pollution 
load on the environment is increasing. 

Water is the main component which is used in all type of industries. Water is used for different processes in industries. It may be 
used for washing, dilution, formation and other several purposes. Generally, almost all the industries generate wastewater that needs 
urgent attention. Water used in industry is a doubled-edged sword. On one hand, it puts immense pressure on local water resources 
and on the other side, wastewater discharged from the industry pollutes the local environment. The main concerning contaminants of 
industrial wastewater are bacteria, parasites and viruses, inorganic and organic pollutants. Discarding of industrial wastewater to the 
river or lake without proper treatment can cause the damage of eco-system and human’s welfare. Beside the unwanted pollutants, 
industrial wastewater contains valuable constituents, such as macro or micro-nutrients and organic matters which all are essential for 
the plant growth promotion. Sludge is produced as by-product of industrial wastewater treatment process and it is also become a good 
source of organic fertilizer. The use of industrial wastewater sludge as fertilizer or soil conditioner is the best recycling option for 

P 
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agriculture and environmental preservation point of view. However, its high load of pollutants become the hindrance from beneficial 
use or safely dispose to the water environment.  

Conventional wastewater treatment includes primary treatment (physical sedimentation), secondary treatment (chemical 
sedimentation) and tertiary treatment (disinfection). Chlorine is used for the purpose of disinfection in conventional process. Most of 
the pollutants in industrial wastewater are chemically and biologically resistant; thus, the application of conventional treatment is often 
not sufficient. Besides the reduction of microorganisms in wastewater treatment plants with chlorination was found insufficient, and it 
may generate the formation of carcinogenic chlorinated hydrocarbons. For this reasons, another consideration must be needed to 
replace conventional processes and the replaced techniques were co-precipitation, adsorption on charcoal and resins, flotation, 
biodegradation, incineration and recycling.  

One of the most widely used methods to treat the organic compounds is adsorption on activated carbon. However, the process 
only transfers the contaminant from liquid to solid phase. In this treatment the organic compounds are not degraded, and the used 
(spent) activated carbon has to be decontaminated or properly stored. Another introduced method to the industrial wastewater 
treatment technology was advanced oxidation process (AOPs), which has attracted many researches because of the capacity to 
mineralize organic compounds. The most efficient oxidation is the use of OH radicals. There are various methods of generating OH 
radicals such as the use of ozone, hydrogen peroxide, Fenton reaction, ultraviolet and the interaction of ionizing radiation with water 
[2].  

Radiation processes are like thermal or chemical processes in the point of view that provoke changes on materials by energy 
transfer. The binding energies of molecular bonds are generally below 12 eV. If any material is submitted to a thermal or chemical 
process, the incremental of energy transfer is tiny fraction of 1 eV up to approximately 10 eV; ionization transfers a higher energy that 
changes characteristics and degrades materials and also causes inactivation of microbes. The amounts of energy transferred is not high 
enough to cause changes of the nucleus of atoms and to make the material radioactive. This technology never left residues and that is 
why called a clean technology [3]. 

Mandalay, the second largest city of our country Myanmar, has no special treatment plant for industrial wastewater treatment. 
Wastewater from Mandalay industrial zone is disposed into three waste stream lines namely as the main wastewater pipe line, no.6 
overflow channel and Pa Yan Taw Creek. The first one ends up to Dokhtawaddy River and the latters flow to Taung Tha Man Lake 
and then finally ends up in Irrawaddy River. Taung Tha Man Lake is one of the most beautiful tourist attractive historical places in our 
country. A serious pollution problem was occurred in this lake on April 2015 which was the massive death of fishes by the 
discharging of industrial wastewater without sufficient treatment. So the industrial wastewater treatment and disposal becomes an 
urgent problem in our country. The main purpose of this research is to develop the industrial wastewater treatment system of our 
country Myanmar with the peaceful use of atomic energy. 
 

II. MATERIALS AND EXPERIMENTAL WORK 

A. Materials  
Materials used in this research work were industrial wastewater samples, some chemical reagents and gamma irradiation facility 

    Wastewater sample for this research was collected from the main wastewater pipe line of Mandalay Industrial Zone. There are 
totally 9 factories discarding wastewater into this pipe line. These factories are, five distilleries, one sugar factory, one candy factory 
and two textile factories. Total discharge rate of this pipe line is 327169 gallons per day (3.786 gallons per second). The most 
wastewater produced factories are distilleries and textile factories and they occupy about 96 percent of total discharge. Some 
characteristics of wastewater sample are as follows; 

• pH – 2 to 3 
• colour – reddish brown 
• smell – rotten egg (bad smell) 
• total solid - ~10% 
• BOD – 7093 mg/l 
• COD – 32664 mg/l. 

X-ray fluorescence analysis of constituent elements in this wastewater sample is shown in Table 1. 
The chemicals used in this research were sulphuric acid, hydrogen peroxide, ferrous sulphate, calcium hydroxide and activated 

carbon.  
Gamma Chamber 5000 was used as the irradiation facility for this research. Gamma source is Co-60 and activity was 1.24 kCi 

(1.61 kGy per hour) and the capacity of the chamber is 5 liters. 
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Figure 1: Diagram of Experimental Work 
 

B. Experimental Works 
In experimental procedure, there were five steps to be performed. The first step was acidity adjustment in which the pH value of 

the wastewater was adjusted between one and three with the use of sulphuric acid. The next step was oxidation process in which 
hydrogen peroxide and ferrous sulphate were used to form Fenton reaction. Only trace amount was added as initiator. After that, the 
sample was going to be irradiated and gamma irradiation was conducted at room temperature in the gamma chamber. The sample was 
filled into one litre glass bottles and marked accordingly. Then they were irradiated using following doses: 0 kGy, 1 kGy, 2 kGy, 3 
kGy,…to 18 kGy respectively.  

After irradiation process, samples were carried on the alkaline sedimentation process. In this process, the pH value of the sample 
was adjusted to a value not less the 10 with calcium hydroxide and then performed sedimentation with gravity or centrifuge method. 
The final step of this experiment was activated carbon filtration was for the purpose of colour removal. Diagram of the experimental 
work was mentioned in Figure 1.  

Nutrient ager plate count was used for the determination of microbial concentration in irradiated wastewater samples. Samples to 
be analysed were diluted with serial dilution technique and then counted on ager plate. Total bacteria count was calculated as colony 
forming unit per millilitre (CFU/ml). Microbiological analysis was shown in Table 2. 

Biochemical oxygen demand and chemical oxygen demand were employed for the examination of physicochemical effects of 
gamma radiation on industrial wastewater. Azide modification with modified Winkler method was used to determine biochemical 
oxygen demand (BOD) and potassium dichromate digestion method was applied for the examination of chemical oxygen demand 
(COD). The COD and BOD changes under gamma radiation were shown in Table 3. 

 
 

Safely Reuse Sludge 

Safely Reuse or 
Discharge Water 

H2SO4 H2O2 & Ferrous Salt 

Acidity Adjustment Fenton Reaction (initiator) Gamma Irradiation 

Alkaline Treatment Activated Carbon Filtration 

Lime 

Wastewater 

Gravity or Centrifuge 
Sedimentation 
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Table I: Constituent Elements of Industrial Wastewater Sludge 

 
 

 
 
 
 
 
 
 
 
 
 

Table II: Microbiological Analysis of Irradiated Sample 
 

No. Formula Z Net Int (kcps) Cal. Conc (%) 

1 Na 11 0.7806 1.22 

2 Mg 12 2.949 0.842 

3 Al 13 0.1499 0.038 

4 Si 14 2.773 0.494 

5 P 15 16.12 1.97 

6 S 16 52.79 4.094 

7 Cl 17 12.91 1.69 

8 K 19 190.4 19.08 

9 Ca 20 16.37 2.28 

10 Mn 25 1.46 0.0585 

11 Fe 26 30.86 0.853 

12 Cu 29 3.787 0.0389 

13 Zn 30 1.895 0.01 

14 Rb 37 8.296 0.08 

15 Sr 38 2.114 0.022 

Radiation Doses 
(kGy) 

Total Bacteria Counts (CFU) 

Sludge Treated Water 

0 (Control) 38 x 108 24 x 107 

1 13 x 106 22 x 105 

2 36 x 105 32 x 103 

3 12 x 105 21 

4 16 x 104 Nil 

5 32 x 103 Nil 

6 23 Nil 

7 Nil - 

8 Nil - 

9 Nil - 
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Table III: COD and BOD Analysis of Irradiated Samples 
 

10 Nil - 

Radiation 
Dose (kGy) 

COD1 (mg/l) 
[pH-3, H2O2 - 0 

ml/l, Ferrous Salt 
– 0 mg/l] 

COD2 (mg/l) 
[ pH – 3, H2O2 – 0.5 
ml/l, Ferrous Salt – 

0.5 mg/l] 

COD3 (mg/l) 
[ pH – 2.0, H2O2 – 
0.2 ml/l, Ferrous 
Salt – 0.2 mg/l] 

BOD (mg/l) 
[pH-3, H2O2 - 0 
ml/l, Ferrous Salt 

– 0 mg/l] 

BOD1 (mg/l) 
[ pH – 3, H2O2 – 
0.5 ml/l, Ferrous 
Salt – 0.5 mg/l] 

0 32664 32664 32664 7093 7093 
1 32200 32180 31720 7000 7043 
2 31844 31900 31200 7020 7001 
3 31200 31210 30810 6944 6820 
4 30156 30704 30405 6900 6733 
5 29778 29344 28944 6888 6105 
6 28426 28768 26880 6600 5450 
7 28122 27542 25350 6420 5307 
8 27480 25940 20776 6200 5100 
9 27008 22188 15177 6288 4312 
10 26880 20422 10816 5800 4180 
11 25948 17360 7929 5475 2970 
12 25012 15088 6447 5006 2852 
13 24270 12474 5480 4204 2373 
14 23784 9806 4287 3974 1505 
15 23008 6978 2012 3490 984 
16 22186 4042 1470 2942 578 
17 20444 2118 790 2660 232 
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III. RESULTS AND DISCUSSIONS 

A. Basic Concept of Water Radiolysis 
In wastewater, industrial wastewater as well as sewage, the principal component is water. So, it would be expected that the effect 

of ionizing radiation may be dominated by the interaction of radiation and water. As far as pure water is concerned, when exposed to 
ionizing radiation, the radiolysis of water can be presented as following equation: 

H2O → OH* + eaq ͞    +  H* + H3O+  + H2O2 + H2        
In aqueous media, the oxidizing hydroxyl radical OH*, the reducing hydrated electron eaq ͞   and the hydrogen radical H* are the 

predominant products, all of which are highly reactive transient species and are responsible for the various effect including the 
reduction of pathogens, the oxidation of hazardous organic pollutants, the destruction of molecular structures of targeted pollutants, 
the elimination of odour nuisance as well as various characteristics  changing when the ionizing radiation is employed in the industrial 
wastewater treatment [4]. 

 

B. Effect of Gamma Radiation on Microorganisms 
 Total bacterial count of non-irradiated treated water was about 108 CFU/ml and it dropped into two log scales at 1 kGy dose to 

106 CFU/ml. It remained dropping down by two log scales at 2 kGy which was about 104 CFU/ml. At 3 kGy, there can only be seen 
about 20 CFU/ml. No bacteria can be found at 4 kGy irradiation dose. This shows that the chemically treated water can be completely 
disinfected by the gamma radiation dose of 4 kGy. Lethal dose for treated water is 4 kGy. 

On the other sample, sludge, which contain high load of BOD, COD, and more polluted than treated water. In Table 2, there can 
be seen about 1010 bacteria counts at non-irradiated sewage sludge. It steeps down to three log cycles at a radiation dose of 1 kGy. 
Total bacteria count is slightly decreased five log cycles while increasing the radiation dose to 4 kGy. At 5 kGy, a few thousands of 
bacteria can survive and only tens of bacteria can be found at 6 kGy.  

There is no colony can be found at a dose of 7 kGy and no bacteria can survive at this dose. So it can be defined 7 kGy as an 
effective disinfection dose for the industrial wastewater sludge. Figure 2 shows the survival of total bacteria under irradiation doses. 

Gamma radiation was widely used as disinfection tool in several countries. Most of them applied to disinfect municipal 
(domestic) wastewater and sludge. Municipal wastewater and sludge contains lower concentration of microorganisms than industrial 
wastewater. Only about 0.8 to 1 kGy gamma irradiation dose was needed to reduce initial amount 105 to few tens of microorganisms 
[5]. 

The action of radiation on a living organism can be divided into direct and indirect effect. If the radiation interacts with the atoms 
of the DNA molecule, or some other cellular component critical to the survival of the cell, it is a direct effect, which will eventually 
affect the ability of the cell to reproduce and survive. The formation of major radiolysis products from water and their subsequent 
interactions with organic molecules are described as indirect effect, which is generally caused by energy deposition in the medium 
resulting in the formation of secondary reactants generated through free radical production, sensitizer reaction and secondary 
ionizations. Indirect ionization effects are rapid and typically occur within about 10-7 s of exposure. The radiolysis products OH*, 
eaq  ͞   and H* are responsible for indirect effects caused by ionizing radiation. And indirect effect is generally considered more 
significant than direct effect in the application of ionizing radiation to industrial wastewater treatment. Both direct and indirect effect 
on microorganisms caused by radiation may result in damage of genetic material, i.e. DNA and RNA, thus the cell will be killed and 
the aim of disinfection is achieved [4]. 

18 18268 988 180 2084 65 
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Figure 2: Survival of Microorganisms under Radiation 

 

 
Figure 3(a): Effect of Gamma Radiation on COD Reduction at pH-3, H2O2 - 0 ml/l, ferrous salt – 0 g/l 

 
Figure 3(b): Effect of Gamma Radiation on COD Reduction at pH-3, H2O2 –0.5 ml/l, ferrous salt –0.5 g/l 
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Figure 3(c): Effect of Gamma Radiation on COD reduction at pH –2, H2O2 –0.2 ml/l, ferrous salt –0.2 g/l 

C. Effect of Gamma Radiation on Organic or Inorganic Pollutants 
When the wastewater was exposed to ionizing radiation, the water molecule undergoes radiolysis process to produce ionized and 

excited water molecules and free electrons (reactive species). Reactions between pollutants and primary products of water radiolysis 
(OH*, eaq ͞   , H*) and secondary short-lived species formed from the pollutants causes the removal of pollutants from the wastewater 
[6]. 

Industrial wastewater contains high load of organic pollutants and most of them are highly persisted to conventional treatment 
processes. The persistent compounds are hydrophobic and they bind to soil organic matter. Examples of toxic organic compounds are 
polychlorinated biphenyl “PCBs”, polycyclic aromatic hydrocarbon “PAH”, phenolic compounds, dioxins, phthalates, and surfactants. 
These compounds are very toxic, carcinogenic and highly reactive, but when it is subjected to ionizing radiation, gamma radiation, it 
produce highly reactive species resistant to degradation. COD determines the amount of organic pollutant in water. The basis for the 
COD test is that nearly all organic compounds can be fully oxide to carbon dioxide with strong oxidizing agent under acidic condition. 
Thus, reduction of COD suggests the decomposition of organic pollutant. There is reduction of COD observed after irradiation. 

In Figure 3(a), the line COD1 represents the reduction of COD at a condition of pH-3, without adding any chemical initiator. Not 
significance amount of COD was removed till 5 kGy irradiation dose and only about half of initial COD was reduced at 18 kGy 
gamma irradiation dose. The trend of reduction with adding hydrogen peroxide 0.5 ml/l and 0.5 mg/l of ferrous salt at pH-3 was 
shown in Figure 3(b). In this condition, about half of initial COD (15088 mg/l) was reduced at 12 kGy irradiation dose and the value 
reduced to 988 mg/l at 18 kGy.  When the pH value of the sample was adjusted to 2 and then the volume of initiator reagents was 
deducted to 0.2 ml/l hydrogen peroxide and ferrous salt to 0.2 g/l, the COD removal efficiency was slightly improved and the trend 
was shown in Figure 3(c). Half value reduction of initial COD was successfully achieved at 9 kGy irradiation dose and the COD 
steeply fall down with the increase of irradiation dose. The successive COD reduction of initial value 32664 mg/l to 180 mg/l was 
obtained at 18 kGy gamma irradiation dose. Fenton chemical reaction was widely applied in conventional industrial wastewater 
treatment process. The yield of the hydroxyl radical production depends on the concentration of hydrogen peroxide and ferrous 
sulphate. Fenton reaction leads to increase the hydroxyl radical production which is essential for organic pollutant degradation. In 
Fenton reaction, the huge amounts of chemical reagents (2 g/l ferrous salt and 2 ml/l hydrogen peroxide) were used to reduce COD to 
safety dispose level. Only one tenth of Fenton chemical reagents were used in this research. About 20% of COD reduced at 7 kGy and 
only 20% left at the irradiation dose of 12 kGy. Acceptable COD removal (99%) remaining 180 mg/l was achieved at 18 kGy. 

BOD5 measures the oxygen utilized mainly for biochemical degradation of organic material. High BOD value can be interpreted 
as high concentration of oxidizable materials found in water sample. Therefore the reduction of BOD implies that oxidizable materials 
found in the sample have been reduced. This reduction can be expected and is in agreement with the result obtained for COD as 
mentioned above. The reduction of oxidizable materials was due to complete decomposition of organic pollutants found by ionizing 
radiation. 
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Figure 4: Effect of Gamma Radiation on BOD Reduction 

 
The BOD5 results of gamma irradiation are shown in Figure 4. The line BOD represents the reduction of BOD under irradiation 

without using chemical additive at pH-3 and initial BOD was 7093 and only about 1000 mg/l was reduced until 10 kGy gamma 
irradiation doses. At 14 kGy, nearly half of initial BOD was removed and there was 2084 mg/l BOD remain after 18 kGy irradiation 
dose. The line BOD1 represents the trend of  BOD reduction with adding hydrogen peroxide 0.2 ml/l and 0.2 mg/l of ferrous salt at 
pH-2 The initial amount of biochemical oxygen demand was too high about 7093 mg/l and only about 10 percent was removed after 5 
kGy gamma radiation dose. The BOD removal percentage significantly raised to 25% at 7 kGy and 40% removal (4312 mg/l) was 
achieved at 9 kGy. At 14 kGy gamma radiation dose, the BOD was reduced to 1505 mg/l and which was too high for safely dispose to 
the water environment. The permissible BOD removal was obtained at 18 kGy dose and 99% of initial BOD was reduced at this dose. 

IV. CONCLUSION 
In this research, over 95 percent of the collected wastewater sample was produced from distilleries and textile factories. This type 

of wastewater contain high pollution load too hard to treat and the huge amount of chemical reagents were needed for chemical 
treatment process. Although radiation technology can adapt to eliminate the use of chemical reagent, a high dose of gamma radiation 
about 50~100 kGy was needed to remove the pollutants from this type of wastewater [6]. However, time consumption to obtain these 
high doses was becoming a problem in this research. Moreover, it was found that some chemical used as pH adjustment and as 
initiator can reduce the dose requirement for the treatment. This fact shows that not only radiation facility but also chemicals are 
required to obtain the successive removal of BOD and COD from industrial wastewater. The microbiological and physicochemical 
effects of gamma radiation on industrial wastewater can be observed in this research and the optimum dose for disinfection and BOD, 
COD reduction to an acceptable level is obtained. The reliable disinfection dose is 7 kGy and the successive BOD, COD reduction 
dose was 18 kGy. The capability of ionizing radiation on the environmental pollution control is presented in this research and the 
combination of radiation technology with conventional treatment is strongly recommended for the future research for the purpose of 
human welfare and environmental preservation point of view.  
Gamma irradiation is an ecological and technological advantage compared to physiochemical and biological methods, because it 
breaks down organic compounds, generating substances that are easily biodegraded with very few usage of chemical reagents and 
never left residues, that is why mentioned as clean and cost effective technology. 
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Abstract- This study determines the impact of capital structure 
on the financial performance of non financial firms quoted at the 
Nairobi securities exchange (NSE) in Kenya for the period of 
2009-2013. The study adopts an explanatory descriptive research 
design. A sample of 40 non financial firms listed at the NSE is 
drawn under judgmental sampling method. Secondary data is 
obtained from NSE hand book. Multiple regression method is 
used to analyze and test the hypothesis at 5% and 1% level of 
significance with the aid of statistical package for social sciences. 
The findings show that capital structure variables; current 
liabilities to total assets ratio, long term liabilities to total assets 
ratio and total liabilities to total assets ratio have a negative and 
significant effect on financial performance measured by return on 
assets for financial firms quoted on the NSE in Kenya. The study 
concludes that capital structure is an important determinant of 
firm’s financial performance as shown by prior studies. 
 
Index Terms- Capital structure, financial performance, non 
financial firms, Nairobi securities exchange, Kenya 
 

I. INTRODUCTION 
he impact of capital structure on firm’s financial 
performance remains a puzzling issue among financial 

scholars and corporate managers. According to (Zeituni and 
Tion, 2007) corporate structure is closely linked to financial 
performance. Prahalathan and Ranjani, (2012) portend that there 
is no relationship between capital structure and firm 
performance. Shahzad.et al. (2015) and Umar et al. (2012) show 
that capital structure negatively impact firms financial 
performance while Githire &Muturi (2015) show contradictory 
views. 
 
1.1 Statement of the problem 
        A survey of the financial statements of the non financial 
firms listed at the NSE show that their capital structure is 
composed of a mix of debt and equity. The level of use of debt in 
the capital structure to finance their investment projects is not 
known. Also the choice of mix of debt used in financing 
investment projects is not clear. The debt mix constitutes short 
term and long term debt. Further, the impact of debt and equity 
composition used in the capital structure on financial 
performance is vague. Therefore, this study will determine the 
level of use of debt to equity, the composition of the debt mix in 
the capital structure and investigate its impact on the financial 

performance of the non financial firms listed at the NSE in 
Kenya. 
 
1.2 Objectives of the study 
        The general objective of the study is to investigate the 
impact of capital structure on financial performance of non 
financial firms listed at the NSE in Kenya. The specific 
objectives of the study will be: 

i. To determine the effect of current liabilities to total 
assets ratio (short term debt ratio) on financial 
performance of non financial firms listed at the NSE. 

ii. To determine the effect of long-term liabilities to total 
assets ratio (long term debt ratio) on financial 
performance of non financial firms listed at the NSE. 

iii. To determine the effect of total debt to total assets ratio 
(debt ratio) on financial performance of non financial 
firms listed at the NSE. 

 
1.3 Significance of the study 
        The research study help to clear the inconsistency observed 
in previous studies on impact of capital structure on firms 
performance. It shows the level of debt use and composition of 
debt mix in capital structure for non financial firms’ listed at the 
NSE. Also it complements existing literature on capital structure 
by adding the recent findings and criticisms on capital structure 
theories. This information is of value to corporate firm managers, 
NSE; capital markets authority (CMA) and financial scholars. 
 

II. LITERATURE REVIEW  
        Modern capital structure theoretical framework begins with 
(Modliagni & Miller, 1958) seminal paper which postulates the 
irrelevancy of capital structure of a firm in perfect market 
conditions. They argue that the overall capitalization rate remain 
unchanged for any level of financial leverage using the net 
operating income approach. As a result, the value of the firm 
does not depend on the capital structure of a firm. 
        This theory holds under the unrealistic assumptions of no 
taxes, transaction costs, information asymmetry, bankruptcy 
costs, agency costs and the costs of borrowing is the same for 
companies as well as investors and no effect of debt on a 
company’s earnings before interest and taxes and in an efficient 
market.  
        On relaxation of bankruptcy costs assumption, trade off 
theory states that the advantage of financing with debt is the tax 
benefits of debt and there are the costs of financing with debt 

T 
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which are the costs of financial distress including the bankruptcy 
costs and non bankruptcy costs. The marginal benefit of 
increasing debt declines as debt increases, while the marginal 
costs increases such that a firm that is optimizing its overall 
value should focus on this tradeoff when choosing how much 
debt and equity to use in financing. 
        According to (Meyers and Majluf, 1984) pecking order 
theory states that financing of a corporation comes from three 
sources, internal funds, debt and new equity. Companies 
prioritize their source of financing from internal financing to 
equity according to the cost of financing. Hence, internal funds 
are used first, when depleted debt is issued and when it is no 
longer sensible to issue debt anymore, equity is preferred as the 
last resort.  
 
2.1 Return on assets (ROA) 
        Return on assets is an important accounting based and 
widely accepted measure of financial performance (Rao et al., 
2007). ROA is determined by net profit after tax divided by total 
assets multiplied by 100.This is consistent with prior studies by 
(Gharaiber, 2015 and Rouf, 2015). Kosimbei et al. (2013) studied 
the relationship between capital structure and financial 
performance of non financial firms listed at the NSE in Kenya. 
Using explanatory non experimental research design, they 
applied panel data models on secondary data from a census of 42 
non financial firms listed on the NSE. Feasible generalized least 
square regression results revealed that financial leverage has a 
statistically significant negative association with performance as 
measured by return on assets. 
        Prahalathan and Ranjani, (2012) assessed influence of 
capital structure choice on firm performance for listed companies 
in the Colombo stock exchange in Sri Lanka. They determined 
that capital structure measured by short term debt to total assets; 
long term debt to total assets and total debt to total assets has no 
significant effect on the firm’s performance measured by return 
on assets and Return on equity. 
        Githire &Muturi (2015) show contradictory views. They 
perform multiple regressions on panel data for companies listed 
at the NSE for the period 2008 to 2013.Using explanatory non 
experimental research design and secondary data obtained from 
the annual financial statement of all the listed firms at the NSE. 
They determine that short term debt has a negative and 
significant effect on ROA and long term debt has a positive and 
significant effect on ROA. 
        Shahzad et al. (2015) investigates the impact of financial 
leverage on corporate financial performance of Pakistan’s textile 
sector from 1992 to 2012 using panel data. ROA and Tobins Q 
measures financial performance while short term debt ratio, long 
term debt, debt ratio and debt to equity ratios are used as proxies 
for financial leverage. Regression analysis results indicate that 
financial leverage has a negative impact on corporate 
performance when measured with ROA, whereas Tobin’s Q 
short term debt coefficient is positive. 
 
2.2 Current liabilities to total assets ratio 
        An examination of the financial statements of non financial 
firms listed at the NSE, show use of current liabilities in the 
capital structure. Current liabilities to total assets ratio shows the 
proportion of short term debts use in financing total assets to 

generate profits (Umar et al., 2012). Githire &Muturi(2015) 
explain that short term debts have a maturity period of one year 
or less than a year, and their interest must be repaid quickly 
within 90 to 120 days. 
        The study by (Umar et al., 2012) show that CLTA 
negatively impact the financial performance measured by ROA. 
Using exponential generalized least square regression in Pakistan 
top 100 consecutive companies listed on Karachi stock exchange 
for a period of four years from 2006 to 2009. They determine 
that current liabilities to total assets ratio negatively impact 
return on assets. 
        In examining the relationship between a firm’s capital 
structure and performance among a sample of 30 listed firms at 
the NSE form 2007 to 2010. Maniagi et al. (2013) uses 6 
performance measures ROA, return on equity, earnings per 
share, dividend payout and market price to book ratio of stock 
and short term debt to assets ratio, long term debt to assets ratio 
and total debt to assets ratio as the capital structure measures. 
Using model 1, short term debt to assets ratio has a negative 
correlation with ROA.From the ongoing literature this study 
hypothesizes that: 
        H01 There is a no negative relationship which is 
statistically significant between current liabilities to total assets 
ratio and financial performance measured by return on assets for 
non financial firms listed at the NSE. 
 
2.3 Long term liabilities to total assets ratio 
        According to Githire & Muturi, (2015) long term liabilities 
constitute money that is owed to lenders for a period of more 
than one year from the date of current balance sheet. They further 
note that, long term liabilities are most preferred sources of debt 
financing among well established corporate institutions. 
        Using exponential generalized least square regression in 
Pakistan top 100 consecutive companies listed on Karachi stock 
exchange for a period of four years from 2006 to 2009. Umar et 
al. (2012) test the relationship between capital structure and firms 
financial performance. The results show that long term liabilities 
to total assets negatively impact return on assets. 
        Contrary to (Umar et al., 2012) findings, (Prahalathan & 
Ranjani, 2012) assessed influence of capital structure choice on 
the firm performance for listed companies in the Colombo stock 
exchange in Sri Lanka. They determined that capital structure 
measured long term debt to total assets has no significant effect 
on the firm’s performance measured by return on assets.Given 
these findings, this study will hypothesize that:   
        H02 There is a no negative relationship which is 
statistically significant between long term liabilities to total 
assets ratio and financial performance measured by return on 
assets for non financial firms listed at the NSE. 
 
2.4 Total liabilities to total assets ratio 
        According to (Rao et al., 2007), total liabilities to total 
assets ratio commonly referred to as the debt ratio measures the 
amount of funds borrowed by the firm in relation to its assets. It 
is a measure of leverage that has been used to acquire assets. 
Total liabilities to total assets ratio is the sum of current liabilities 
and long term liabilities divided by total assets. 
        Rao et al. (2007) used evidence from 93 non financial firms 
listed on Muscat securities market in Omani. To determine the 
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relationship between capital structure and financial performance, 
they performed regression analysis on cross sectional data from 
the companies. Debt ratio was the principal explanatory variable 
and return on asset as the dependant variable. They establish a 
negative relationship between level of debt and financial 
performance. 
        Muhammad, Shah & Islam, (2014) investigate the impact of 
capital structure on firm performance of cement companies listed 
on the Karachi stock exchange during the period 2009 to 2013. 
Data is analyzed using Pearson correlation and multiple 
regressions. They determine that debt to assets ratio show strong 
negative relationship and firm performance variable return on 
assets. 
        Using secondary data collected from financial statements of 
30 energy American firms for the period from 2005 to 2013. 
Khalifa, (2014) analyze the effect of capital structure on financial 
performance. ROA and return on assets are proxies for financial 
performance and short term debt, total debt, debt to equity ratio 
and firm size proxy capital structure. Smart partial least square 
was used to analyze the data. The result shows that total debt has 
significant negative impact on ROA.The negative relationship 
between total liabilities and total assets ratio and financial 
performance prevail in prior studies. This study will therefore 
hypothesize that: 
        H03 There is a no negative relationship which is 
statistically significant between total liabilities to total assets 
ratio and financial performance measured by return on assets for 
non financial firms listed at the NSE 
 
2.5 Research gap 
        A review of existing literature on capital structure and firms 
financial performance show that it is majorly concerned with 
developed countries (Capon, Farley & Hoenig, 1990; Barton & 
Gordon, 1988; Titman & wessels, 1988; Bettis ,1983 and 
Bradley, Jarrel & Kim, 1980). On this note, several researchers 
(Gharaibeh, 2105; Koroba, 2014; and Okako et al., 2015) agree 
that developing countries face unique market problems namely 
inefficient markets, incomplete information between companies 
and investors and market irregularities. Therefore studies carried 
out in developed markets cannot be adopted in developing 

countries. Hence this study will determine the impact of capital 
structure on financial performance in Kenya. 
 

III. RESEARCH METHODOLOGY 
        The study uses secondary data extracted from NSE 
handbooks for the period of 2009 t0 2013 for a sample of 40 non 
financial firms quoted at the NSE in Kenya. 
 
3.1 Regression model specification 
        The regression model used in this study is modeled along 
the model specified by (Gharaibeh, 2015; Githire & Muturi, 
2015; Omondi & Muturi, 2013 and Umar et al., 2012).  
Υ i,t = βo + β1Χ1 i,t + + β2Χ2 i,t + β3Χ3 i,t +є i,t 
Where:  
Υ i,t is the financial performance for firm I in year t 
βo = the constant whose influence on the model is insignificant 
β1… β3 = the slope which represents the degree with which the 
performance change as the capital structure variable change by 
one unit 
X1= Current liabilities to total assets ratio 
X2= Long term liabilities to total assets ratio 
X3= Total liabilities to total assets ratio  
Є = error component 
 

IV. RESULTS ANALYSIS 
4.1 Descriptive statistics 
        Table 1 presents a summary of descriptive statistics of the 
dependent and independent variable used in this study. The table 
shows the mean, standard deviation, minimum and maximum of 
the variables. General overview of the characteristic of the data is 
provided. The variables show positive mean as expected.ROA 
shows a high mean of 0.565 which implies that total assets had a 
higher return at 56.5% of net profit after tax.  
        Current liabilities to total assets ratio has a mean score of 
0.186 and long term liabilities has a mean of 0.256 implying 
more long term liabilities  use in capital structure. 
 

 
Table 1: Descriptive statistics 

 
Variable            Mean                                 Median    Standard deviation Minimum        Maximum 
ROA                  0.565 
CLTA            0.186 

0.432 0.408 
0.122 0.276 

0.104 8.56 
0.81 46.86 

LTLTA   0.256  0.123          0.320 0.16           46.86 
TLTA            0. 320 
Observations 40 

0.160           0.460 
40 40 

0.32           99.46 
40 40 

   
        ROA: Return on assets, CLTA: Current liabilities to total 
assets ratio, LTLTA: Long term liabilities to total assets ratio: 
Total liabilities to total assets ratio. 
 
 
4.2 Model Summary (R-Square) 

        Table 2 shows the R-square model summary. The R square 
is 0.1890 while adjusted R square is 0.460 implying that the 
regression model explains 46% of the dependent variable ROA. 
Other factors explain the performance of firms. Durbin Watson 
statistic is 1.92 indicating lack of serial correlation. 
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Table 2: R-Square 
 
 
 
 
  
4.3 Regression results 
        The results of multiple regressions reveal that current 
liabilities to total assets ratio has a negative and significant effect 
on performance with a beta value of β1= -0.245 and p-value = 
0.005 which is less than α = 0.05. Therefore, the study rejects the 
null hypothesis. The results show that the standardized 
coefficient beta and p-value of long term liabilities to total assets 
are negative and significant (β2= -0.450 and p-value = 0.0235). 

Therefore, the study rejects the null hypothesis and accepts that 
long term liabilities to total assets ratio has a negative and 
significant effect on performance measured by ROA.  For total 
liabilities to total assets, the beta value is negative at -0.689 and 
the p-value is 0.0456 which is significant. The study rejects the 
null hypothesis and accepts that total liabilities negatively affect 
the firm performance. This implies that for each unit increase in 
total liabilities, there is a 0.689 decline in performance.  

 
Table 3: ANOVA Model 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

Table 4: Multiple regression results (N=40) 
 
        The regression model fit is thus: Y (Return on assets) = 
0.268 – 0.245 CLTA- 0.45 LTLTA- 0.689 TLTA 
        The model equation shows that current liabilities to total 
assets ratio, long term liabilities to total assets ratio and total 
liabilities to total assets ratio negatively and significantly affect 
non financial firm’s performance measured by return on assets. 
 

V. CONCLUSIONS 
        The study investigates the impact of capital structure on 
financial performance of non financial firms listed at the NSE, in 
Kenya. It determines that a negative and significant relationship 
exists between capital structure and firm performance for non 
financial firms listed at the NSE. This is attributed to high cost of 
borrowing bank debts, underdeveloped bond market and the fact 
that debt does not confer the same level of tax shield benefits in 
emerging economies such as Kenya as it does in developed 
economies.  
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Abstract- International advertising involves the distribution of a 
commercial message to target audiences in more than one 
country. It is the communication process that takes place in 
different cultures that differ in terms of values, rituals, 
consumption patterns and communication styles. Creation of 
commercial advertisements and buying media are the business 
activities involving in international advertising. Advertisers and 
the advertising agencies play a major role in advertising takes 
place in other countries. The target audiences in other countries 
or different geographical areas can be vary in terms of religion, 
language, how they perceive or interpret stimuli or symbols, 
most importantly culture the level of literacy as well as the way 
they respond to commercial appeals. Because of these 
differences in target audiences advertisers need to consider 
different degrees of two types of advertising strategies, 
standardization and adaptation.  Even though the research in the 
field of international advertising produced numerous literatures, 
there is less attempts to assess the challenges in international 
advertising. This essay entails the difficulties the advertisers and 
the advertising agencies face in the international market. 
 
Index Terms- Adaptation, International Advertising, 
Standardization, Target Audience 
 

I. INTRODUCTION 
ue to the differences in target audiences such as consumer 
needs, culture, economic systems, government rules and 

regulations, it needs adopt different strategies in international 
advertising than domestic advertising. However after 1980’s, 
many products started to be advertised in the same manner in 
every country despite of the differences in target audiences 
because of the influences of globalization.  Since so many 
countries has begun to marketed in many countries the term 
international market has begun to associated with international 
advertising. The purpose of this study is to examine the factors 
which create challenges to advertisers. When it comes to 
international advertising or advertising conducted more than one 
country, the advertisers need to consider about different degrees 
of two types of advertising strategies, standardization and 
adaptation. This topic has produced a large volume of literature 
during the last several decades (Buzell, 1968; Levitt, 1983; 
Papavassilion and Stathakopoulos, 1997; Solberg, 2001).  
       Dissemination of the same advertising message across 
different countries without tailoring according to the customer 
group is called International advertising standardization. By 
using this strategy the same advertising message can be utilized 
in different countries or geographical areas. Because of the idea 

of globalization today the world is viewed as a common market 
place. As a result of that the worldwide market has become 
increasingly homogeneous that makes enable the international 
firms can offer standardize products or services all over the 
world. Dissemination of the common advertising message in 
different countries or areas on an international basis is 
standardization of international strategy. Standardization of 
international advertising strategy in different countries or 
geographical areas has become possible because of the influences 
of internet, movies and television. Even though the people in 
different countries bear different cultures, religions, values, 
languages, rules and regulations their needs and wants are very 
similar. This is the rationale behind the standardization of 
international advertising strategies. Since consumers share same 
or very similar needs and wants, they can motivated by a 
standardized advertising appeals (Buzell, 1968; Falt, 1967; 
Killough, 1978; Levitt, 1983). This kind of universal advertising 
strategy can make huge production and advertising cost savings, 
because in standardized international advertising the 
multinational companies only need to create a universal 
advertising campaign in all over the countries.  
       Adaptation or Localization of an international advertising 
strategy considers the each and every market for the advertising 
campaigns as distinctly separate units because of the differences 
in cultures, languages, religions, rules and regulations and 
foreign media ( Pratt, 1956). For the success of a marketing 
campaign in different cultures adaptation is the most suitable 
approach. In 1998, Marieke de Mooij, a scholar studied the 
cultural paradoxes in international marketing has wrote her 
opinion regarding the standardization of international advertising 
strategies in her book Global Marketing and Advertising. This 
seems to be the strongest argument favor to adaptation approach 
here and there. It is in the bellow in following words. 
        “Markets are people, not products. There may be global 
products be global products, but there are no global people. 
There may be global brands but there are no global motivations 
for buying these brands (1998:3)” 
 

II. CHALLENGING FACTORS FOR INTERNATIONAL 
ADVERTISING CAMPAIGNS 

A. Laws and Regulations 
       Within a country there are a variety of laws and regulations 
need to be obey relating to the advertising which are unique to 
each country. A full observation of the legal system of the 
country may be benefited for a advertiser to successfully plan his 
advertising campaign. The best advice is to consult expert legal 
consultants to gain competent legal knowledge about the 

D 
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country’s legal system before enters into the country. And also it 
is very essential to update the knowledge about the advertising of 
some products. In such cases it is very important to get to know 
the countries make prohibitions on advertising products. For an 
example pharmaceuticals advertisements are prohibited in many 
countries. Government of France doesn’t allow advertisements 
on large food stores. In most of the Asian countries like Pakistan, 
India, Sri Lanka and other countries like Germany cannot 
compare one product with the other competitive products. But in 
USA they can, because comparative advertising is a norm in 
USA. Since the laws regulating the comparative advertisements 
are differ from one country to another, only some of the countries 
use it to undermine the competitors. 
       In some countries there are limitations on the access to the 
media by foreign countries. This creates huge challenges to the 
international advertising. On the other hand in some countries 
there are specific number of times that the advertisement can be 
shown within a given time period. For an example 5% of the air 
time can be allocated on an advertisement in European Union. 
Therefore a deep observation may be needed on these complex 
set of rules of the legal system of a country in order to prevent 
unnecessary circumstances on advertising campaigns. 
 
B. Cultural Impacts 
       International advertising is the process which brings a 
product to the international market. It should be a complex and 
well organized process which able to conceive and then convey 
an idea to different cultures.  
       Business firms should be very careful when going to 
international and they should never underestimate the impact of 
culture on their advertising campaigns. It needs to develop the 
understanding, tolerance and the acceptance of cultural 
differences in target audiences in different countries. Different 
market segments or target audiences may have their own set of 
needs, wants, desires and tastes; therefore all these should be 
considered or analyzed when advertising is being planned. 
Therefore addressing potential customers should be done by 
considering “Cultural Meaning Perspective” (Usunier & Lee, 
2009), which means a specific approach to specific culture. 
       There are some elements in a culture that every markets take 
into consideration when going to international markets. These 
elements include values, beliefs, religion, symbols, thought 
processes, traditions. In reality people are not born with a culture, 
but they are born into a society in which they can acquire & 
develop certain cultural traits, religion, beliefs. Culture makes a 
great impact on people’s life from his born to the death. The 
perspective nature of a culture is very important to an advertiser 
and it should pay a close attention to it. 
       The advertiser should not assume that the people will not 
concern about their culture, just because of an advertisement of a 
product that makes their life easier. When we create an 
advertisement all the cultural aspects need to be concern, because 
sometimes it might convey an idea that we don’t need to deliver. 
For an example, if one male and a female stand too closely 
together in an advertisement, unintentionally it might 
communicate something sexual to the society. The body 
language may have different meanings from country to country. 
As well as a specific colour might have different meanings that 
we are unaware. Therefore a native’s appreciation of the message 

is very crucial, otherwise unexpected results may arise. 
Advertising should be able to convince the customers that the 
qualities of a product or service fulfill consumer needs and 
wants. The message of the advertisement should be coincide with 
all cultural norms. Consulting marketing experts to formulate 
international advertising campaigns to ensure the achievement of 
the company goals but tailoring it according to the market place 
is very crucial. For a successful advertising strategy connecting 
all the cultures including local and national cultures, business, 
social and political cultures is very important and should not ever 
neglect any single factor resulting for cultural differences.  
       There might be arise collapses of the business due to a weak 
advertising strategy which ignores the cultural differences. One 
of the best example for a weak advertising strategy which went 
wrong is the marketing strategy of Nestle’s breast milk 
substitution in Africa. Nestle was indeed a faultless product but 
this weak marketing strategy lead to decline the image of the 
company and it resulted in a negative response because in Africa 
these for the malnutrition in babies children as well as has highly 
criticized by the people. Nestle was unable to successfully plan 
their advertising campaign by considering cultural differences in 
Africa. The main reasons for this huge failure are not considering 
the illiteracy rate in Africa and the possibility of misuse 
substitution products.   
 
C. Language Barriers 
       Language barriers need to be addressed effectively by the 
advertiser in order to avoid collapses in international marketing 
procedures. Language is the identity of a person. It helps people 
to express feelings, convey complex emotions, share knowledge 
and tell stories. It is the best mediator that allows us to relate and 
understand each other (Imberti, 2007). It is a system of symbols 
that people can use to communicate with each other. It provides a 
significant frame of reference and a rationale context to the 
people that helps them to sustain their identities (Imberti, 2007). 
The advertiser need to know the meanings of the idioms, jokes, 
related technological words, slang, innuendos for the purpose of 
designing the advertising in another country. The advertiser 
should be a native speaker of a country who is update with the 
above all. Sometimes even a native speaker also unable to 
understand the meanings of dialects which may have great 
differences from one geographical area to another or cast groups. 
There might be undesirable situations when encoding and 
decoding an idea between two people who talk two different 
languages. In some instances there might be some words which 
contains meanings not certainly imply. Therefore advertisers 
need to understand the unspoken meanings or understandings 
that certain words imply or do not imply. The literacy level of a 
country also can cause problems to advertisers. For an example 
around 50% of the population in India can reach to a paper 
advertisement. The purpose of the every marketing move or 
every advertisement made is to convince the customer to buy a 
product or service. This effect should be duplicated once the 
advertisement translated to convince new customers who speak 
another language to buy product again and again. 
 
D. Media Obstacles 
       Today even though the global media exist all markets bear 
local media limitations which are unique to each and every 
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market. The media limitation problem can be simply viewed as 
no quality materials to print the advertising message or it can 
become more severe like not having printing presses or media 
stations. When there are media landscapes in international 
markets other forms of messaging can be tried, like public 
showing of movies. In some developed countries like America 
there are various free media available. So advertisers can try on 
them in order to disseminate his message to the ultimate target 
audience. An advertiser’s creativity is certainly going to be 
challenged if a television commercial may have limitations on 
showing. As a result of that advertisers have to go through a very 
hard time once sending their messages to ultimate customers. For 
an example due to the reason of great media landscapes in some 
African countries advertisers run boats up and down rivers to 
broadcast their commercials to the public while playing popular 
music.  
       Since corporate competition really getting increased all the 
companies tends to influence customers’ choice towards their 
own products and services. Therefore companies spend millions 
and billions of dollars on advertising to win their customers 
hearts. Due to these huge expenditures, companies too have the 
need for massive returns. 
       Media companies are highly depends on advertising since 
these media outlets can generate massive funds through 
advertising than licenses and public funding. Therefore the 
advertisers can put influences on media companies to expose 
good practices by the advertisers, otherwise the survival of the 
media companies being challenged.  
       In most of the countries all the medias are available on 
prohibitive costs. Therefore the creativity of the advertiser 
certainly required to win the heart and the mind of the customers. 
If one geographical territory contains various ethnic groups with 
multiple languages and religions, then the cost escalates since the 
advertisement should be tailored to the each group. Or else it 
should be universal that everyone can be relating to a same 
representation. Again that is difficult! 
 

III. CONCLUSION 
       Today the world is a global market. All the companies need 
to sell their products, services and ideas to as many customers as 
possible and many companies now heavily depends on foreign 
sales. And also the global market represent incredibly varied 

target audiences, therefore nowadays companies are addressing 
target audiences varies in terms of language, religion and more 
importantly culture, laws and regulation. As well as today the 
customer is very sophisticated and demanding and bearing often 
conflicting needs and desires. Based on the differences in target 
audiences advertisers need to consider different degrees of two 
types of advertising strategies, standardization and adaptation.  
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Abstract- Broad ligament leiomyosarcoma is a rare and 
aggressive soft tissue sarcoma. It is more commonly seen in 
postmenopausal women. Diagnosis can be difficult 
preoperatively and often it is confused with adnexal tumors. We 
herein report a case which was diagnosed as ovarian carcinoma 
by imaging studies but intraoperative findings and 
histopathology concluded it to be a broad ligament 
leiomyosarcoma. 
 
Index Terms- Broad ligament leiomyosarcoma, sarcoma. 
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I. INTRODUCTION 
eiomyosarcomas constitute approximately 5-10 % of all soft 
tissue sarcomas. They are subdivided into 3 groups for 

therapeutic purpose -  somatic soft tissue leiomyosarcoma, 
cutaneous leiomyosarcoma and leiomyosarcoma of vascular 
origin. Broad ligament leiomyosarcoma is even more rare 
sarcoma. 1   As of now only 24 cases of broad ligament 
leiomyosarcoma have been reported in literature.( Table 1 ). We 
report a similar case of  huge broad ligament leiomyosarcoma  
weighing 8.5 kg which  was misdiagnosed as ovarian carcinoma 
and was successfully removed surgically  . 
 
Case  :  
       58  years postmenopausal women with average built was 
admitted for  abdominal lump in gynaec ward  following  total 

abdominal hysterectomy  15 years back at some private hospital 
for abnormal uterine bleeding. There was gradual increase in  
lump size over a span of 10 years. There was no other positive 
finding in history except for loss of appetite and weight. 
However the weight loss was not very significant. Ultrasound 
was suggestive of B/L ovarian tumor with variable echogenecity 
and multiple cystic lesions. CT scan done showed 24x20x31.6cm 
right adnexal mass and 12.3x11.8x12.8cm  left adnexal mass. 
Left ureter was seen to be encased between the two masses.  
CA125 ( 18 u/ml ) CEA 1.2 ng/ml and CA 19-9, 28.5 U/ml done 
were within normal limits.  Total count  was also normal 
however for  low Haemoglobin ( Hb -6.5gm/dl ) 2 units of 
packed cells were transfused and patient was started on high 
protein and iron rich diet. After complete workup patient was 
taken up for surgery. Intraoperatively both tumors were found  to 
be retroperitoneal  (Figure 1 ). They were  removed with capsule 
intact. Lymphadenectomy  ( paraaortic and iliac group lymph 
nodes ) done and  all the tissue material sent for histopathology. 
Postoperative period was uneventful. Two more units of packed 
cells were transfused. Histopathology  reported it to be malignant 
smooth muscle tumor  - broad ligament leiomyosarcoma. 
Pathological examination showed -large sheets, nodules which 
were partially encapsulated and cells were mainly epitheliod, 
spindled, ovoid forming interlacing fascicles and whorls with 5 
mitotic figures/10 high power fields. Extensive myxoid changes, 
microcystic areas giving  reticular appearance  and coagulative 
necrosis were also seen.  Immuohistochemistry showed ( Figure2 
,  3 )– smooth muscle actin and desmin diffusely positive, CD34 
negative in tumor area. Patient was discharged in stable condition 
on post operative day nine with advise for follow up. 
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Figure 1 : Intraoperative photograph of the right tumor which  weighed  8.5kg                     

                              
Figure 2 : Microscopic examination : 

A. Showing a cellular tumor arranged in interlacing bundles of spindle cells 
B. Elongated hyperchromatic nuclei and nuclear pleomorphism 
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 Figure 3 : Immunohistochemistry : 
A.  Negative  staining for  CD117  
B. Positive staining for  smooth muscle actin  
C.  

    
                               

II. DISCUSSION  
       Broad ligament tumors are quite rare; leiomyoma is the most 
common amongst it with incidence<1 %.2  Broad ligament 
leiomyosarcoma is a extremely rare tumor tumor which arises in 
/on the broad ligament  and is in no way connected with the 
uterus or the ovary as per Gardner et al definition. 3  It is 
challenging to both clinician and radiologist to diagnose it 
preoperatively. 
       Leiomyosarcoma  and leiomyoma can be differentiated  
microscopically by the following three features:2 

• Five or more mitotic figures per 10 high-power field 
(HPF) 

• Nuclear atypia 
• Hypercellularity 

 
       Other rare tumors of broad ligament are : Ewing sarcoma 
family of tumors (ESFT), steroid cell tumor, papillary 
cystadenoma of the broad ligament, oncocytic adrenocortical 
adenoma arising from adrenal rest in the broad ligament. 2 
       The NCI (United States National Cancer Institute) system 
and the FNCLCC (French Fédératio Nationale des Centres de 
Lutte Contre le Cancer) system are the two most important 
grading systems for soft tissue sarcomas. The NCI system uses a 
combination of histological type, cellularity, pleomorphism and 
mitotic rate for attributing grade 1 or 3. The FNCLCC system is 
based on a score obtained by evaluating three parameters: tumor 

differentiation, mitotic rate (0-9, 10-19 and ≥ 20 mitotic 
figures/10HPF) and the amount of tumor necrosis (<50% tumor 
necrosis and ≥ 50% tumor necrosis). According to both of them 
leiomyosarcoma is classified into low, intermediate and high 
grade.4,5Due to anatomical close proximity, broad ligament 
tumors may be confused clinically as well as radiologically with 
adnexal neoplasms. The differential diagnosis for broad ligament 
leiomyosarcoma  includes masses from ovarian origin – benign 
or malignant, broad ligament cyst, lymphadenopathy and tubo-
ovarian masses. Likewise in our case imaging studies showed it 
to be a ovarian carcinoma.  Lee et al. proposed the “ovarian 
vascular pedicle” sign as a way of differentiating ovarian 
neoplasms by  single-detector helical CT . When the ovarian 
vascular pedicle sign on helical CT confirmed the ovarian origin, 
the sensitivity, specificity, positive predictive value, negative 
predictive value, and diagnostic accuracy were 92% (99/108), 
87% (20/23), 97% (99/102), 69% (20/29), and 91% (119/131), 
respectively. However origin of the tumor cannot be diagnosed 
correctly when the tumor is huge as cystic degeneration 
resembles it to ovarian cancer and it is impossible to detect 
feeding vessels with MRI and CT as in our case. 6 
 

III. CONCLUSION 
       Primary broad ligament leiomyosarcoma is difficult to 
diagnose clinically and with radiology studies, histopathology 
plays an important role for making the diagnosis.  
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Table 1 : Review of literature of Broad ligament leiomyosarcoma cases  : 
 

No Author  year Ref 
No 

Age 
Years 

Diameter Preop diag Mitoses Surgery Adjuvant 
therapy 

Status 

1 Devika Gupta et 
al 

2015 3 41 10.3x8.6cm Adnexal tumor 12-
14/10HPF 

TAH+BSO CT AWD 2 
months 

2 Akhavan A 2013 4 60 10cm ? 10/10HPF TAH +BSO RT Metastases 
to 
abdominal 
wall 5years 
later 

3 Kolusari et al.  2009 6 35 18 pelvic mass  >20/10HPF TAH+BSO+OM+PLN+PAND CT+RT NED>12 
month 

4 Duhan et al.  2009 6 45 24 NA >10/10HPF Resection+BSO  CT NED>15 
months 

5 Papachatzopoulos 
et al.  

2009 6 38 20 fibroid >10/10HPF TAH+BSO  - DOD 8 
months 

6  2008 7 45 NA Broad ligament 
leiomyosarcoma 

NA Resection CT NED >15 
months  

7 Falconi et al. 2006 6  52 NA  NA NA TAH+BSO NA AWD 117 
months 

8 RMurialdo etal 2005 5 53 ? Broad ligament 
leiomyosarcoma 

<10/10HPF TAH+BSO None NEM 13 
months 

9 Ben Amara 
et al.  

2005 6 49 23 ovarian 
cancer 

7/10HPF TAH+BSO+OM -  DOD 5 
months 

10 El-Idrissi & Fadli   2004 6   52 12.5 NA NA TAH+BSO - DOD 3 
months 

11 Kir et.  2003 6 35 17 NA 15-
20/10HPF 

TAH+BSO+PLN - NA 

12 Shah et al.  2003 6 87 20 ovarian cancer 30-
40/10HPF 

TAH+BSO+OM - DOD 2M 

13 Agarwal et al 2003  6   55 14 NA >10/10HPF TAH+BSO CT NED>12 
months 

14 Pekin et al.  2000 6 56  11 ovarian tumor 14/10HPF  TAH+BSO - NED>25 
months 

15 Cheng et al.  1995 6 59  7 NA  >10/10HPF TAH+BSO - NED>12 
months 

16 Lee et al.  1991 6 65 16. 4 fibroid >10/10HPF STH+BSO CT  AWD >26 
months 

17 Lee et al.  1991 6 36 35 ovarian cancer >10/10HPF TAH+BSO CT  AWD >33 
months 

18 Shimm & 
McDonough      

1987 6 31 9 NA 8/10HPF Resection RT  AWD 30 
months 

19 Herbold et al. 1983 6 73 15 NA 21/10HPF TAH+BSO - DOD 1 
month 

20 Raj-Kumar         1982 6 70 10 NA <10/10HPF Resection - NED>24 
months 

21 DiDomenico et al.  1982 6 48 11 NA 10.5/10HPF TAH+BSO  
- 

NED>21 
months 

22 Weed & Podger 1976   6 50 11 NA NA TAH+BSO - DOD 19 
months 

23 Ullman & Roumell     1973 6 50 11  NA NA TAH+BSO NA  NA 
24 Lowel & Karsh     1968 6 50 11 NA 0-4/HPF TAH+BSO - NED>12 

months 
 
Ref: Reference; NA: Not Applicable; TAH: Total Abdominal Hysterectomy; BSO: Bilateral Salpingo-Oophorectomy; OM: 
Omentectomy; PLN: Pelvic Lymphadenectomy; PAND: Paraaortic Lymphnode Dissection; CT: Chemotherapy; RT: Radiotherapy; 
NED: No Evidence of Disease, DOD: Dead Of Disease; AWD: Alive With Disease 
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Abstract- k-means is one of the most used clustering algorithms 
due to its simplicity of understanding and efficiency. However, 
this algorithm is mostly sensitive to the chosen initial centers and 
thus a proper initialization is hard  for obtaining an ideal solution. 
To overcome this problem, k-means++ one by one chooses the 
centers so as to achieve a optimal solution. Due to less 
scalability, k-means++ is not efficient as the size of data 
increases. To improve its scalability and efficiency, use 
MapReduce along with the k-means++ method which can reduce 
the number of MapReduce jobs by using only one MapReduce 
job to obtain k centers. In this the k-means++ initialization 
algorithm is run  in the first phase called  Mapper phase and 
secondly the weighted k-means++ initialization algorithm is run 
in the Reducer phase. As this new MapReduce k-means++ 
method replaces the instances among multiple machines with a 
single machine. As this iterations are going to perform on single 
machine it can reduce the communication and I/O costs 
significant.  
       To reduce the complex distance computation of the proposed 
method, system further propose a pruning strategy that can avoid 
a large number of redundant distance computations.  
 
Index Terms- Clustering algorithms, k-means, k-means++, 
MapReduce, approximation, scalability 
 

I. INTRODUCTION 
means ++ is used because it gives the optimal solution in 
optimistic time, but it works better for the data set with 

small size as the data set size increases it becomes inefficient to 
provide optimal solution in time.So to avoid this we are using 
Proposed MapReduce along with this..  
       In this all iterations are made on single machine due to 
which time required for I/O communication is reduced and also 
complexity is also reduced To generate k centers, the 
MapReduce implementation of k-means++ initialization needs k 
rounds and 2k MapReduce jobs. In addition, large amount of data 
need to be transferred between multiple machines. This paper 
develops a k-means++ initialization algorithm in the situation 
with a very large amount of data by virtue of MapReduce. The 
major research challenges addressed are: how to implement the 
k-means++ initialization algorithm with MapReduce efficiently. 
The main idea is to use only one MapReduce job, instead of 2k 
MapReduce jobs.And the important to use k-means++ with 
MapReduce is to improve clustering of data in Hadoop bigdata. 
 

II. SYSTEM  DESCRIPTION 
2.1Randomized Dimensionality Reduction for k-Means 
Clustering 

       Dimensionality reduction encompasses the union of 2 
approaches: 1) feature choice and 2) feature extraction. A feature 
selection-based algorithmic rule for k-means cluster selects alittle 
set of the input features and so applies k-means cluster on the 
chosen features. A feature extraction-based algorithmic rule for 
k-means cluster constructs a little set of recent artificial features 
and so applies k-means cluster on the created features. Despite 
the importance of k-means cluster also because the wealth of 
heuristic strategies addressing it, demonstrably correct feature 
choice strategies for k-means cluster aren't better-known. one 
disadvantage of this method is it uses K-means algorithmic rule 
that is requires to reiterate the algorithmic rule in every machine 
that improves time similarly as code complexness. 
 
2.2The Global Kernel k-Means Clustering Algorithm 
       In this work we tend to propose the global kernel k-means 
algorithmic rule, a specified algorithmic rule for optimizing the 
cluster error in feature area that employs kernel k-means as an 
area search procedure. The rule works in an progressive fashion 
by finding all issues with one, M clusters, utilizing kernel k-
means, so as to resolve the M-clustering problem. the concept 
behind the planned methodology is that a close to optimum 
answer with M clusters are often obtained by beginning with a 
close to best answer with M‐1 clusters and initializing the M-th 
cluster suitably supported an area search. throughout the native 
search the M-th cluster is initialized many times (specifically N 
times wherever N is that the size of the dataset) and therefore the 
answer with all-time low cluster error is kept because the answer 
with M clusters. Since the best answer for the 1-clustering 
problem is understood, the on top of procedure are often applied 
iteratively to search out a close to best answer to the M cluster 
downside. 
 
2.3Divide and conquer? k‐means clustering of demand data 
allows rapid and accurate simulations of the British 
electricity system. 
       This paper presents some way of making a small range of 
“typical” daily profiles that may represent a year of operation, 
permitting a dispatch model to be run in no time and so 
repeatedly for random or alternative simulations. to try and do 
this we tend to apply a k‐means cluster algorithmic rule, a 
technique that has been used wide in numerous disciplines to 
separate (often large) clustered datasets into variety of smaller 
teams. Membership for every cluster is determined employing a 
similarity measure – during this case the euclidian distance of 
every information from the cluster mean. the target of the method 
is to assign each observation into a group in such some way that 
this distance is reduced. we have then investigated many ways 
that of exploitation the demand levels and hour‐to‐hour changes 
from each day inside every cluster to form a representative 
profile for that cluster. the foremost correct simulations 
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(compared to those for a full year of data) were obtained once we 
took the means that of these hour‐to‐hour demand modifications 
with a similar sign because the median change inside the cluster 
to provide 23 hour‐on‐hour changes in demand, and set the 
remaining demand level so the entire demand across the profile 
equaled that inside all the cluster’s observations. we discover that 
the clustered information provides a remarkably correct 
simulation for several key variables, including the common price 
of electricity, carbon emissions and generator revenues. 
alternative variables, that are a lot of passionate about extreme 
events, like generator start‐ups (often in response to a short‐lived 
spike in demand) are less accurately modelled, and then the 
strategy isn't applicable to each drawback that we would want to 
use it to. nevertheless, we discover that exploitation 10 clusters to 
represent a year of information provides a stimulating saving in 
pc time, and suggest that this methodology be thought of to 
permit the complexities of electricity dispatch to be described in 
studies that need several continual simulations of an electricity 
market. 
 

III. PROPOSED SYSTEM 
       MapReduce could be a programming model and an 
associated implementation for process and generating massive 
information sets. Users specify a map operation that processes a 
key/value combine to get a collection of intermediate key/value 
pairs, and a scale back perform that merges all intermediate 
values related to similar intermediate key. several world tasks are 
representable during this model, as shown within the paper. 
Programs written during this operational format are 
automatically parallelized and executed on an outsized cluster of 
goods machines. The run-time system takes care of explaination 
of partitioning the input file, planning the program's execution 
across a collection of machines, handling machine failures, and 
managing the specified inter-machine communication. this 
permits programmers with none expertise with parallel and 
distributed systems to simply utilize the resources of an outsized 
distributed system. Our implementation of MapReduce runs on 
an outsized cluster of goods machines and is very scalable: a 
typical MapReduce computation processes several terabytes of 
information on thousands of machines. Programmers and also the 
system simple to use: many MapReduce programs are enforced 
and upwards of 1 thousand MapReduce jobs are executed on 
Google's clusters on a daily basis. 
 
3.1 K-means++ ARCHITECTURE 
 

 
 

       In propose system, we are combining the initialization 
algorithms of MapReduce and k-means to form MapReduce K-
means++. A good clustering result satisfies the condition that the 

distance between arbitrary two clusters should be as far as 
possible. Intuitively, it is a wise choice to choose the initial 
centers that are far away from each other in the beginning. k-
means++ initialization algorithm follows this idea, but the 
farthest point is not always chosen to be a center. k-means++ is 
extremely simple and runs very fast in practice. Actually, except 
that the first center is chosen uniformly and randomly from the 
data points, each subsequent center is chosen from the remaining 
data points with the probability proportional to its squared 
distance from the existing cluster center that is closest to the 
point.  
 
Map- 
       The data is first sent to the K-means++ algorithm for 
initialization then given to multiple mappers as shown in the 
figure above. These Mappers then convert input data into key 
and value pairs and then these key value pair data is then it send 
to the shuffle function which sorts data accordingly.  
 
Reducer- 
       Then this sorted data is given to reducer it gives the final 
result. 
 

IV. CONCLUSION  
       In this paper we discussed the basic concept of K-means and 
Mapreduce.Architecture represent the flow of data processing. 
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Abstract-The major challenge to any visually impaired person is 
to identify and avoid obstacles and to adapt themselves to the 
surrounding environment.  Some of the conventional methods 
used by the visually impaired/challenged people to reach their 
destination are talking sign, guide cans, echolocations etc. In this 
paper, we have discussed some of the existing systems in this 
domain and we have proposed a novel idea that can be 
implemented with the help of wireless sensor networks (WSN) 
for easy navigation of visually impaired through public transport. 
According to the proposed idea, an RF unit is placed at the bus 
stop where the visually impaired are waiting and this unit is 
recognized by another unit in the bus. By using an RFID tag the 
visually impaired will give the input about his/her presence at the 
bus stop. The signals are generated by ARM-7 and these signals 
are sent by the ARM controller to the bus via RF module. A 
voice synthesizer APR9600 is used to convert the bus routes into 
an audio output. The visually impaired are alerted using a buzzer 
which will be turned ON as soon as the bus enter the bus stop. 
According to the wish of the visually impaired individual to 
aboard a specific route bus, this is notified to him/her with the 
help of voice synthesizer system. The bus routes from the bus are 
sent through the RF transceiver to the transceiver with the 
visually impaired and the announcement about the bus routes are 
made through the speaker to the visually impaired individual. 
The secondary aim of the project is to help senior citizen & 
illiterate people for independent navigation through public 
transport. 
 
    Index Terms- WSN, ARM7, AVR16, RFID, RF Module. 

I. INTRODUCTION 
n any unknown environment, navigation and orientation are 
traditional challenges. Orientation can be defined as feasibility 

of locating specific targets and of building routes to them. This 
indicates an ability to develop and to maintain an awareness of 
one’s position in space with respect to landmark in the 
surrounding environment and with respect to particular 
destination. Navigation will extend the orientation problems by 
the obstacle identification and avoidance. 
    The knowledge of obstacles is taken in consideration for 
constructing new routes and planning [4]. The two components 
in human way finding are: environment detection and avoidance 
of obstacles [5]. There are various means of transportation like 
the bus, the metros, the tramways and many other public 
transportation, the normal people faces many day to day problem 
in public transportation then a huge question in case of visually 
impaired/challenged. According to the survey carried out by 

WHO, it estimated that there were 285 million people visually 
impaired; out of which 39 million are blind. The challenges faced 
by the blind are truly complex and troublesome especially when 
they need to navigate through public transportation system. 
Reading traffic signal and street signs is an impossible task for 
any visually impaired [10]. There are various organization like 
helping hands that have come forward to help the visually 
impaired community. It provided an important form of assistance 
through a mobility instructor. When a blind person is new to an 
area, it is important that they are shown how to get around by a 
trained and knowledgeable instructor.  

II. RELATED WORK 
    Some of traditional means like long cane is used by the blind 
community as a primary mode of identifying obstacles, further 
the long cane with electronic travel aids such as laser cane and 
ultrasonic obstacle avoiders were also used. Although even with 
this device the visually impaired has the lack of freedom to travel 
without assistance and for efficient navigation through unfamiliar 
environment relies on information that goes beyond the sensing 
range of this devices. The visually impaired might also use guide 
dogs (GBD). It was established in mid-90 in response to need of 
service dogs to help wounded servicemen that went blind during 
WWII [2]. As this all assistance mode for visually impaired had 
some limitation, so the GPS enable mobility system which were 
used to reach specific destination were important to traveler as 
well as the visually impaired also. Although it provide an 
indication about orientation it still possess many disadvantages 
like unfavorable weather and skyscraper can both interfere with 
the signal reception, Another disadvantage it is works on battery 
power, as using a battery make the GPS portable the battery can 
fail without any warning. The biggest drawback of the GPS 
based navigation system is it cannot alert the visually impaired 
about a drop-off on the sidewalk or a rise in elevation of the 
ground.so the visually impaired pedestrian cannot use the GPS 
based system to identity ordinary obstacles that may be ahead or 
decide whether it is safe to cross the street or not and another 
major drawback is that the GPS system is not reliable in several 
parts of the world where the blind as to travel. The solution to the 
GPS problem is a navigation system for visually impaired based 
on ZIGBEE. The ZigBee based navigation system has many 
advantages like the range of ZigBee based navigation system is 
300-400 meter. In real case scenario, it will add an  benefit to the 
project based on ZigBee technology as the bus could be stopped  
at any location where the  visually impaired has to aboard but if 
the other point of view is taken into consideration it will be very 
difficult to manage because of some obvious reasons. The 
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visually impaired has to carry a ZigBee mobile unit in this 
system, as this unit has certain physical dimension and weight 
which make this unit difficult and troublesome to carry for 
visually impaired. As in this system a microphone/earphone is 
required to be carried by the visually impaired which provides 
details of routes, bus number and location but this may lead to 
hearing impaired(ear damage) of the visually impaired. 
    In India, Pune was the first city to experiment with Bus Rapid 
Transit System. PMPML started playing pilot routes in 
December 2006. Rainbow BRT is new BRT system now 
operational in Pune and Pimpri-Chinchwad. It consists of 
features like tickets at bus stops, level boarding, automatic doors, 
security and traffic management and information on bus arrivals 
is displayed on screens at the bus stops. Display screens and 
audio announcements in buses give information about the next 
stop. But there is no any alert system for blind persons [11]. 
    The ZigBee based navigation system has many advantages like 
the range of ZigBee based navigation system is 300-400 meter. 
In real case scenario, it will add an  benefit to the project based 
on ZigBee technology as the bus could be stopped  at any 
location where the  visually impaired has to aboard but if the 
other point of view is taken into consideration it will be very 
difficult to manage because of some obvious reasons [1]. The 
visually impaired has to carry a ZigBee mobile unit in this 
system, as this unit has certain physical dimension and weight 
which make this unit difficult and troublesome to carry for 
visually impaired [2]. As in this system a microphone/earphone 
is required to be carried by the visually impaired which provides 
details of routes, bus number and location but this may lead to 
hearing impaired(ear damage) of the visually impaired. 
    To overcome the drawbacks of conventional and existing 
navigation system for visually impaired for public transport, we a 
have proposed a system based on RF module. According to the 
project idea proposed by us, the visually impaired at the bus stop 
are provided with a RF unit which is identified by the RF in the 
bus. Implementing a Radio Frequency Identification (RFID) tags 
is a new means of giving information about the location to the 
users particularly visually impaired. This RFID tags can be 
embedded anywhere without any energy source due to its passive 
communication circuit [6]. The tags store information about the 
location and provide it to any reader that is with a radius of about 
10-15 meters for UHF RFID system. RFID has an advantage as it 
is cost effective and feasible but it is more suitable for indoor 
communication. When the blind reaches the bus stop, input is 
given about his/her presence at the bus stop using a RFID tag. 
The RFID reader circuit is accompanied by ARM-7 which will 
generate the signals and send it to the ARM controller in the bus 
via a RF module. When the bus reaches the bus stop, the LED is 
turned ON in the bus indicating there is blind person at the bus 
stop and the buzzer will turn ON at the bus stop to alerting the 
blind person that the bus as entered the bus stop. The bus driver 
specifies the bus route using switches which is informed to the 
bus stop unit using RF transceiver. The voice synthesizer will 
convert the bus route into audio output. The blind get the 
notification about the bus he/she want to aboard with the aid of 
voice synthesizer. The transceiver with the blind will receive the 
bus routes send to it by the RF transceiver in the bus and the bus 
routes are announced to the blind through a speaker. This system 
overcomes all the drawbacks of existing system and it has added 

many advantages like switching facility for notifying the routes, 
cost effective, convenient to the visually impaired. And the 
purpose of the project proposed to reduce the difficulties faced 
by visually impaired is fulfilled.  

III. BLOCK DAIGRAM AND CIRCUIT SCHEMATIC 

A. BLOCK DAIGRAM 

1. BUS STOP UNIT 

 
Figure 1: Functional Block Diagram of Bus Stop Unit. 

2. BUS UNIT 

 
Figure 2: Functional Block Diagram of Bus Unit. 
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B. CIRCUIT SCHEMATIC 

1. BUS STOP UNIT 

 

Figure 3: Circuit Schematic of Bus Stop Unit. 
 

2. BUS UNIT 

 

Figure 4: Circuit Schematic of Bus Unit. 

IV. WORKING PRINCIPLE 
    When the blind person is at the bus stop, he/she gives the 
notification about their presence at the bus stop through a RFID 
tag. A RF unit is stationary at the bus stop and this unit is 
recognized by the RF unit in the bus which is mobile. The reader 
circuit detects the RFID tags possessed by the blind person. The 
ARM-7 is accompanied with a RFID reader circuit which 
initiates the signals. The signals are further transmitted via RF 
module to the bus unit by ARM microcontroller. The blind 
person is alerted about the bus entering the bus stop through a 
buzzer turning on as soon the bus is within the RF range. When 
the bus enters the bus stop, the LED in the bus is turned ON 
giving the notification about the presence of blind person at the 
bus stop. The switches are utilized by the bus driver to notify the 
bus routes and these routes are provided to the bus stop unit via a 
RF transceiver. These bus routes are converted into audio signals 
using a voice synthesizer (APR9600).The required bus that the 
blind want to aboard is notified to him/her with the aid of voice 

synthesizer and speaker system. The RF transceiver in the bus 
transmits the bus route to the RF transceiver at the bus stop, then 
the bus routes will be announced with the help of the speaker and 
blind person will decide whether to aboard the bus according to 
his/her required route to be travel. 

 
Figure 5: Complete Proposed System.  

 

V. VOICE SYNTHESIZER (APR9600) 
    Reproduction of voice signal can be achieved in their natural 
form by using APR9600. The introduction of distortion due to 
requirement of encoding and compression can be eliminated by 
using a voice synthesizer. The internal architecture of the device 
can be explained by considering the block diagram of APR9600. 
The analog inputs are provided on the left hand side of the IC.A 
integrated AGC accompanied with a differential microphone 
amplifier is provided on-chip for various application. By 
connecting pin ANA_OUT to pin ANA_IN via an external DC 
blocking capacitor, the signals are fed into the device by the 
amplified microphone. For playback a connection between the 
ANA_IN and ANA_OUT is needed, the ANA_IN pin can be 
used to provide the recording through a DC blocking capacitor. 
The input signals are fed into an internal anti-aliasing filter, to 
satisfy the Shannon’s sampling theorem for a particular sampling 
frequency the filter response is automatically modified. The 
signals are fed into the memory array. A combination of the 
Sample and Hold circuit and the Analog Write/Read circuit is 
used to achieve this storage. An internal oscillator or an external 
oscillator is used to clock the circuit. The prior stored recording 
can be recovered from the memory, low pass filter and it is 
amplified according to the desired playback. The speaker is 
connected to SP+ and SP- pins, so that the signals can be heard. 
The message control block can be control the message 
management. 

 
Figure 6: Audio Record and Playback Module. 
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VI. ARM7 PROCESSOR LPC2148 
  The LPC2148 is a 32-bit microprocessor, with outstanding 
features very less power consumption and greater performance. 
Reduced Instruction Set Computer (RISC) principle is used in 
ARM architecture because of advantage like the instruction set 
and the related decode mechanism is less complex as compare to 
the microprocessor working on Complex Instruction Set 
Computers (CISC).Because of the RISC architecture 
implemented in ARM, it results in high instruction throughput 
and impressive real-time interrupt response. The continuous 
operation of all the part of processing and memory system can be 
accomplished with the aid of pipeline technique, because of 
which if one instruction is being executed, the instruction 
following it will be decoded, while the third instruction is fetched 
from the memory. An outstanding architectural strategy known 
as Thumb is practiced by the ARM7TDMI-S, which is ideally 
appropriate for high-volume application with various memory 
restrictions where major issue is code density .The super-reduced 
instruction set is a key idea behind using Thumb instruction. 
There are two instruction set in ARM7TDMI-S: a 32-bit ARM 
set, 16-bit Thumb set. In comparison with other microcontrollers 
like 8051, PIC18, the ARM processor LPC2148 is mainly used 
because it consists of two UART’s, out of which one is used for 
RFID reader circuit and another one for RF module. 

VII. MICROCONTROLLER (AVR16) 
    ATmega16 is an 8-bit AVR microcontroller having high 
performance and low power consumption. It consists of 
enhanced RISC architecture with 131 powerful instructions. 
ATmega16 has maximum working frequency up to 16MHZ and 
instructions are executed in one machine cycle. Execution of 
instructions in single clock cycle yields throughputs of 1 MIPS 
per MHZ. As a result it achieves throughput 10 times faster than 
any conventional CISC controller. ATmega16 is a 40 pin 
package with four ports and various in built peripherals like 
JTAG, SPI, USART, DAC and ADC. In comparison with 
microcontrollers like 8051 and PIC18, it provides low power 
platform, high coding efficiency and less expenditure. 

VIII. RF MODULES 
    An RF module (CC2500) is truly a single chip transceiver; 
basically it is a FSK transceiver module. It has a 3 wire digital 
serial interface and a Phase-Locked Loop (PLL) can be used for 
frequency setting through a local oscillator generation. The RF 
module (CC2500) can implement UART/NRZ/Manchester 
encoding or decoding. Along with an onboard antenna it gives a 
range of 30 meters. In any system, a microcontroller is 
accompanied with this transceiver. This RF module can be used 
in 2400-2483.5 MHz ISM/SRD band system. Because of this RF 
module, the designing of any product that requires a wireless 
connectivity is easy. It also has some application in wireless 
security system and other wireless system. It’s one of the 
advantage is without the requirement of any external antenna its 
operating range is 30 meters. 

 
Figure 7: RF Module. 

IX. RFID READER AND RFID TAG 
    To read any passive RFID transponder tag which is in radius 
of 7cm, a Radio Frequency Identification (RFID) Card Readers 
can be utilized. The RFID card reader possess many advantages, 
so it has a wide variety of commercial application .The RFID tag 
is identified as soon as it comes within the range of RFID card 
reader and an output of a unique identification code of the tag is 
given. A microcontroller can be used to interfaces with the RFID 
reader, so that the data can be read. The RFID reader possess 
some outstanding features like 9600bps serial interface at 5V 
TTL level, 7cm range for 125KHz RFID cards. Each transponder 
tag contains a unique identifier (one of 240 possible 
combinations) that is identified by the RFID Reader and 
transmitted to the host via a simple serial interface. It means no 
two tags are same. Each tag has different value. This value is 
read by reader. 

 
Figure 8: RFID Communication. 

 
RFID communication is shown in above figure and explained as 
follows: 

A) Processor controls RFID transmission and reception. 
B) Antenna sends high frequency EM waves out. 
C) RFID Tag converts EM waves into an electric current. 
D) RFID Tag responds to its own unique radio waves. 
E) RFID unit gets the Tag’s wave, which is further 

processed to achieve information. 

X. MAX232 
    The MAX232 is any integrated circuit that converts signal 
from the RS232 serial port to the signals that are appropriate for 
use in TTL compatible digital logic circuit. The Max232 is a dual 
driver/receiver that is it has two set of line drivers for transferring 
and receiving data that is TX and RX.  
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Figure 9: MAX232 Module. 

XI. SPEAKER 
    A speaker is a transducer which will convert electrical signal 
into sound. The output provided by the voice synthesizer is fed to 
the speaker. The speaker will convert electrical signals provided 
by the voice synthesizer into sound, which can be used for 
notification at the bus stop.  

 

Figure 10: Speaker. 

XII. FLOWCHART 

 

Figure 11: Flowchart of operation. 

XIII. ADVANTAGES AND APPLICATIONS 
A. ADVANTAGES 
 
• The entire system is very cost effective. 
• All the modules are very easy to handle. 
• Convenient to the users. 
• Low Power platform. 

 
B. APPLICATIONS 
 
• Easy navigation of blind. 
• Independent navigation of senior citizen/illiterate 

people. 
• Bus Rapid Transit System (BRT). 
• Public transport system. 

XIV. CONCLUSION 
    In the previous system, the blind person used to carry a bus 
stop unit but according to the system proposed, the bus stop unit 
is made stationary at the bus stop. The combination of a voice 
synthesizer and the speaker system will help the blind at the bus 
stop, to find his/her bus that passes through a required/desired 
route. As soon as the bus approaches the bus stop, the LED in the 
bus starts blinking indicating the presence of blind person at the 
bus stop. And simultaneously the buzzer will turn on at the bus 
stop alerting the blind person about the approaching bus at the 
bus stop. These two tasks are accomplished with the aid of a RF 
unit which is in the bus (mobile) and at the bus stop 
(stationary).Finally a speaker system is used to convey the 
information about the bus like bus name, bus route and number. 
The aim of the proposed system is to provide a helping hand to 
the visually impaired for convenient navigation is fulfilled. 

ACKNOWLEDGMENT 
    We express our sincere gratitude to our guide Prof. S. D. 
Chavan, for his simulating guidance, continuous encouragement 
and supervision throughout the course of paper work.  

REFERENCES 
[1] Diravath Chander, M.Venkata Sireesha,”Passenger bus alert system for easy 

navigation of blind”, IJESR, September 2014, Vol-4, 709-715.  
[2] G.Lavanya, Preety.W, “Passenger bus alert system for easy navigation of 

blind”, International Conference on Circuits, Power and Computing 
Technologies, 2013, 978-1-4673-4922-2113. 

[3] Perry BD, Morris S, Carcieri S. RFID Technology to Aid in Navigation and 
Organization for the Blind and Partially Sighted, 2009; 1-52.  

[4] Guyennet H, Beydoun K, Felea V. Wireless sensor network system helping 
navigation of the visually impaired, IEEE international conference on 
Information and Communication Technologies: from Theory to 
Applications, version 1, 2011; 1-5.  

[5] Jack Loomis M, Roberta Klatzky L. Navigation System for Blind, 
Massachusetts Institute of Technology 2008; 7(2): 193-203.  

[6] Jain PC, Vijaygopalan KP. RFID and Wireless Sensor Networks', 
Proceedings of ASCNT, CDAC, Noida, India, 2010; 1-11.  

[7] Ho L, Moh M, Moh T-S, Walker Z. A Prototype on RFID and Sensor 
Networks for Elder Health Care, Taylor & Francis Group, LLC, 2007; 314-
317.  

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 12, December 2015      194 
ISSN 2250-3153   

www.ijsrp.org 

[8] Dhruvin shaha, Anvi Vora,” Future Navigation System for 
Blind/Illiterate/Old People”, International Journal of Computer 
Applications, November 2014, Volume 106 – No. 14, 0975 – 8887. 

[9] Robin Leonard, Arlene R. Gordon,” Statistics on Vision Impairment: A 
Resource Manual”, April 2002. 

[10] World Health Organization,” Universal eye health: a global action plan 
2014–2019”, 2013, ISBN 978 92 4 150656 4. 

[11] Bus Rapid Transit System, Transportation research and injury programme, 
Indian institute of technology Delhi, December 2008. 

AUTHORS 
First Author – Swapnil Gholap, B.E. Electronics and 
Telecommunication, Dr. D. Y. Patil Institute of Engineering and 
Technology, Pimpri, Pune, Maharashtra, India. Email address: 
swapnilg5594@gmail.com 
Second Author – Govind Ekshinge, B.E. Electronics and 
Telecommunication, Dr. D. Y. Patil Institute of Engineering and 

Technology, Pimpri, Pune, Maharashtra, India. Email address: 
govindeak@gmail.com 
Third Author – Parag Naik, B.E. Electronics and 
Telecommunication, Dr. D. Y. Patil Institute of Engineering and 
Technology, Pimpri, Pune, Maharashtra, India. Email address: 
paragnaik94@gmail.com 
Fourth Author – Prof.S.D.Chavan, Department of Electronics 
and Telecommunication, Dr. D. Y. Patil Institute of Engineering 
and Technology, Pimpri, Pune, Maharashtra, India. Email 
address: sdchavan73@gmail.com 
 
Correspondence Author – Swapnil Gholap, Email 
address: swapnilg5594@gmail.com, paragnaik94@gmail.com 
8805452387. 
 

 

 

http://ijsrp.org/
mailto:swapnilg5594@gmail.com


International Journal of Scientific and Research Publications, Volume 5, Issue 12, December 2015      195 
ISSN 2250-3153   

www.ijsrp.org 

A GUI approach to Fatigue Detection System 
Gurashish Singh*, Peeyush Aggarwal*, Ayush Aggarwal* 

 
* Electronics and Communication Engineering, Bharati Vidyapeeth’s College of Engineering, New Delhi 

 
    Abstract- Owing to majority of accidents happening on 
transport roads due to sheer carelessness of drivers, there arises a 
dire need to devise a mechanism which can monitor the 
drowsiness state of the driver and this paper represents a 
mechanism in the form of software application. Our application 
is implemented using PYTHON language and has been tested 
with different test cases by the approach of GUI like different 
light conditions, close-ups, and along with facial and non facial 
features. We present the results based on the experimental study 
conducted. 
 
    Index Terms- Fatigue Detection, Sleep Points, Drowsy Driver, 
Eye detection, facial features, and Python 
 

I. INTRODUCTION 
he innovations in the automobile industry over the last 
hundred years have made vehicles more powerful, easier to 

drive with safety mechanisms too. Vehicles now-a-days are more 
energy efficient, and environmental friendly. However, majority 
of the accidents these days are caused mainly due to driver 
fatigue. Today’s fast life and long distance causes excessive 
fatigue and tiredness which in turn makes the driver sleepy or 
drowsy. With the rapid increase in the number of accidents over 
last few years, a need arises to design a system that alarms the 
driver focused on the road in case he/she feels sleepy or drowsy. 
      Studying the data on road accidents in India, as collected by 
Transport Research Wing of Ministry of Road Transport and 
Highways, we found that 57% of fatal truck accidents are due to 
driver fatigue in the trucking industry [3]. Many commercial 
drivers in hoard of more and more money do not care for their 
health consciousness and 90% of them end up in fatigue while 
driving.  
       It is the principal reason of heavy truck crashes. Seventy 
percent of American drivers agree to fatigue related driving. The 
National Highway Traffic Safety Administration (NHTSA) 
estimates that there are 1, 00,000 crashes that are caused by 
sleepy drivers and result in more than 1,500 fatalities and 71,000 
injuries each year in U.S [6]. With the rising traffic conditions, 
this problem will further increase. 
       For this reason alerting the driver of any insecure driving 
conditions is essential for accident prevention or avoidance. In 
the last 10 years, many countries around the world have begun to 
pay attention to driver’s safety problems, to investigate and 
monitor the mental state of driver which relates to driver safety. 
Therefore, there is a need to detect fatigue during driving. 
Thereby, efficiently preventing many accidents, and saving the 
lives of human beings. 
        The aim of this paper is to develop a prototype of fatigue 
detection warning system. Our whole focus and concentration 

will be placed on designing the system that will accurately 
monitor the open and closed states of the driver’s eyes in real 
time. By constantly monitoring the eyes, it can be seen that the 
symptoms of driver fatigue can be detected early enough to avoid 
any accident. This detection can be done using the video input of 
drivers’ eyes as well as face and head movement. The 
observation of eyes’ movements and its edges for the detection 
will be used. Devices to detect if drivers are falling asleep and to 
provide them warnings of risk, or to even control the vehicle’s 
movement, have been of interest to research community as well 
as trucking industry. Driver fatigue is a serious problem resulting 
in many thousands of road accidents each year. It is not currently 
possible to calculate the exact number of sleep related accidents 
because of the difficulties in detecting whether fatigue was a 
factor and in assessing the level of fatigue [6]. 
      Our work involves developing a GUI application to detect 
eyes and head movements using Python language. The 
observations present in this paper are based on this application. 
The test cases have been devised by the authors of this paper 
while considering one of the authors as subject of the test cases. 
The rest of the paper is organized as: Section II presents a brief 
overview of the approach towards fatigue detection system 
followed by experimental study presented in Section –III. 
Section IV presents the observations from the experiments and 
the analysis results. Section V finally concludes the paper. 

II. FATIGUE DETECTION SYSTEM 
The common reasons for drowsiness come to light when the 
driver faces prolonged hours of seating on the vehicle seat 
resulting in fatigue. Various factors involving this can be quoted 
like sleep, work, physical, or time of day. While much travelling, 
overwork or not getting breaks or halts between consecutive 
drives is one reason, the time of the day holds much more 
prominence in the reasons of fatigue. Between 2 AM and 6 AM, 
the brain gets ample weariness and needs some rest. For physical 
reasons, some people are on medications, which are sedatives in 
nature and bring about sleepiness. As an effect, this proves much 
fatal to the driver himself. Not only this, but to other travelers on 
the road, inclusively posing threat to pedestrians too. [4] 

 
 

A. Related Work: The Fatigue Detection System proposed 
by Sontakke [1] was implemented using Knowledge 
base (KB) model. Her KB Model included detection of 
facial features only. However, these features are not 
easy to compare. Secondly, her approach is based on the 
KB available that may not work with different skin 
tones and people from different ethnicity. The 
computational complexity of image comparison against 
the knowledge base in real- time is higher, therefore, it 
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is not possible to compare the current driver’s data 
against the KB while driving. The search algorithm 
applied by the author lacks the accuracy of exact 
determination of either open or closed eyes.  
 

B. Ji, Zhu and Lan [3] have considered several 
modifications with facial fatigue detection over existing 
operational techniques. However, these techniques need 
infrared (IR) eye detector, or clear pupils without any 
obstruction and well-lit illumination. They have further 
used the Kalman Filter method to track the eye 
movements. But, a Kalman Filter is linear system 
estimation methodology. In fatigue detection eye motion 
graph is highly nonlinear so standard Kalman filter is 
not very useful. Sun et al. [6] have resolved the linearity 
problem in Ji, Zhu and Lan’s approach by using  a 
nonlinear Kalman filter for fatigue detection. But, the 
limitation with their approach is that it requires 
application of IR-sensitive camera [5]. 
 

C. Our approach builds on Canny edge detection algorithm 
that has the advantage of detecting curved edges. We 
have further used the concept of hull convex in our 
proposed fatigue detection system. 

III. EVALUATION STUDY 
     We have coded the proposed algorithm of calculating the dark 
pixels with respect to the localization of other eye features like 
pupil, eye lashes, nose etc. The algorithm is fed with a video as 
input. Herein we have selected an AVI format (.avi) because of 
its better resolution quality and feasibility in terms of frame 
extraction at a better rate.  
       In order to validate In order to validate our approach, we 
designed our experimental study based for open and closed eyes 
in different illumination settings.  
       The experiments consider different scenarios of shadow 
conditions, whether the subject is wearing spectacles or not, and 
if the input video is gray-scale or colored. When the video is fed 
as input to our algorithm, we manually select a region of interest 
manually. The region of interest in our case is rectangular in 
shape and could be of any size. But on a practical note, we have 
taken a significant size though, but we are considering significant 
rectangular size close to the size of eye. The region of interest is 
selected for following three different cases: 

• Focusing on single eye, with majority of frame covering 
only eye portion excluding other major eye features. 

• Focussing on both eyes covering other facial features 
like parts of nose and eye brows  

• Focusing  whole or partial face, viz. major part of face 
inclusive of eyes, eye brows, skin 

       
       Our algorithm plots nonlinear continuous graph for the input 
video. The graph for each of the above-mentioned particular 
cases displays the troughs as when and what time the driver 
blinked for an unusual longer time intervals, variably different 
than usual rapid instant eye blinks. Those troughs designate the 
peculiar sleep points that are, in turn, manually validated. 

 The various cases undertaken for experimentation are enlisted 
below: 

 
1. Colored video with Shadow over eyes. 
2. Gray-Scale video in Darkness 
3. Gray-Scale video with proper illumination  

(subject-1) 
4. Gray-Scale video with proper illumination and 

much CLOSE-UP 
5. Colored video with proper illumination 
6. Gray-Scale video with proper illumination  

(subject-2) 
7. Gray-Scale video in shadow and CLOSE-UP 
8. Gray-Scale video having Spectacles with proper 

illumination 
9. Gray-Scale video having Spectacles with proper 

illumination, but the subject gets out of frame. 
10. Gray-Scale video with proper illumination, but 

subject is under Real-Drowsiness enactment. 
 
We have considered ten different videos as test cases 
where each video comprises the above-mentioned three 
cases – single eye, both eyes and partial/whole face.  

 

IV. OBSERVATIONS 
A. As discussed in the previous section, the algorithmically 

detected sleep points are manually validated for their 
accuracy and, the accuracy is measured in terms of the 
number of manual counts of long blinks taken by the 
driver to the plotted sleep points.  

B. Figure 1 presents observations for one of the test videos 
for single eye. Figure 2 presents observations for one of 
the test videos for both eye. Figure 3 presents 
observations for one of the test videos for whole/partial.  
Case.  

C. The accuracy results are averages of three cases for each 
of the test videos. The results presenting average in each 
of the three cases are summarized in following points: 
 

• Process Count (1) - A Single Eye (Lowest Accuracy 
with 54.2.26% ) 

• Process Count (2) -   A pair of eyes (Best Accuracy with 
69.98%) 

• Process Count (3) - A pair of eyes with external facial 
features incorporated (Medium Accuracy with 67.7%) 
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Figure 1: Process Count-2, Case-3 

 
Manual Count: 7 
Process Count: 08 
Accuracy: 87.5%  

 
 

 
Figure 2: Process Count-1, Case-4 

 
Manual Count: 5 
Process Count: 05 
Accuracy: 100%  
 
 

 
Figure 3: Process Count-3, Case-7 

 
Manual Count: 5 
Process Count: 5 
Accuracy: 100%  
 

 
Figure 4: Process Count-9, Case-2 

 
Manual Count: 8 
Process Count: 07 
Accuracy: 87.5%  
 
Table 1 below presents accuracy chart for the test cases 
considered in our evaluation study: 
 

Table 1: Accuracy Chart 
Case Manual 

Count 

Process 

Count-

(1 ) 

%age Process 

Count-

(2) 

%age Process  

Count-

(3) 

%age 

1. 3 0 0 0 0 0 0 

2. 4 0 0 5 80 5 80 

3. 7 7 100 8 87.5 5 71.4 

4. 5 5 100 5 100 5 100 

5. 4 7 57.1 4 100 4 100 

6. 8 8 100 5 62.5 9 88.8 

7. 5 0 0 5 100 5 100 

8. 6 3 50 3 50 1 16.6 

9. 8 11 72.7 7 87.5 2 25 

10. 6 5 83.3 2 33 7 85.2 

∑=   54.26  69.98  67.7 

 
As evident from Table 1, we have got best, worst and average 
accuracies under following conditions: 
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A. The Table of Statistical Analysis shows the accuracy of 
100% in the case where the Best Case comes out to be 
Gray-Scale Video with Close Up and well Illumination. 

B. While the worst scenario comes out to be, when the 
video input of the subject is observed in Colour and ill-
lit area, i.e. much darker region of interest.  With 
accuracy of 0%. 

V. CONCLUSION 

Table 1 shows the accuracies calculated in all cases. The best 
case with 100% accuracy comes out to be Gray-Scale Video in 
Close Up and well illumination while the worst case scenario is 
observed in colored video with darker region of interest having 
accuracy of 0%. In total, thirty cases are observed on the basis of 
Color/Gray Scale, Dark/Light conditions, Spectacles/without 
spectacles and also head movement. The method above described 
lacks, where manually the video is to be fed as input to the 
analyzing system. Its future scope can be extended for increasing 
the accuracy in colored videos as well. Currently best results are 
showing up in Gray-Scale video input. 
     Furthermore, it can be extended to the automatic selection of 
region of interest of pair of eyes within the input video. The idea 
proposed in the system can be a base for devising an efficient 
fatigue detection system, which can be beneficiary for avoiding 
accidents, and eventually improving the lives of people. 
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Abstract- Today every country is suffering from the problem of 
corruption. So it became a matter of worry for both governments 
and political scientists. Because corruption has a great number of 
negative consequents,  not over the government but also  all over 
the country. It effected the economic and political growth of a 
country. Mostly the developing has  faced the problem. 
       In India, corruption is not only today’s problem. The  Indian 
society has been suffering from this problem since the ancient 
period.  Kautilya stated in his Arthasastra about the bureaucratic 
corruption. Before independence, during the second world war, a 
government report was published which focused  on the growing 
nexus  between the contractors  and government servents and 
which related that huge money were spent in the war. The rates 
of corruption has increased after independence. Bureaucratic 
corruption, judicial corruption and various political scams and 
scandals  have dolled the Indian political scenario. 
       A study conducted by Tranparency international in 2005 
focused on the matter that the Indian people had to  pay bribe to 
get any job.  On 3rd June 2009 an article published in the ‘Times 
of India’ revealed  a survey report where it can see that Indian 
bureaucracy is the least efficient compared other countries.   
 
Index Terms- Corruption, transparency international , 
bureaucratic corruption judicial corruptuion  political scams 
 

I. INTRODUCTION 
orruption and hypocrisy ought not to be inevitable products of 
democracy, as they undoubtedly are today.”                                                             

  
Mohandas Karamchand Gandhi (1869-1948) 
 
        “Corruption deepens poverty ;it debases human rights, it 
degrades the environment ;it derails development ,including 
private sector development ;it can drive conflict in and between 
nations ;and it destroys confidence in democracy and the 
legitimacy of government .It  debases human dignity and its 
universally condemned by the world`s  major  faiths”                                                                                                     
        The Durban Commitment to Effective Action against 
Corruption.[1]  
 
        According to the Oxford dictionary, the word ‘corrupt’ 
means “influence by bribery, especially at the time of elections.” 
Encyclopedia Britannica says a corrupt practice includes bribery; 
but has reference to the electoral system. 
 
        Corruption is the misuse of power. When an public officer 
or a government employee uses his position for his personal gain 
it call corruption. In short corruption is the illegal use of public 
power for personal gain.  

        The word corrupt when used as an adjective literally means 
"utterly broken.”The word was first used by Aristotle and later 
by Cicero who added the terms bribe and rejection of good 
habits. Morris, a professor of politics, writes that corruption is the 
illegal use of public power to profit a private interest.  
Economists  define corruption as an act to (a) secretly offer (b) a 
good or a service to a third party (c) so that he or she can 
pressure certain actions which (d) benefit the corrupt, a third 
party, or both (e) in which the corrupt agent has authority. 
Kauffman, from the World Bank, extends the concept to include 
'legal corruption' in which power is abused within the boundaries 
of the law –as those with-power often have the ability to form the 
law for their security.  
        In Arthashastra, written by Koutilya around 300B.C. the 
problem of corruption has been dealt with. Koutilya provided 
advice on politics and warfare to both Chandragupta Maurya and 
Ashoka for effective administration. In his book, he provided a 
brief description of a situation where the officials would use their 
position for there private gain .  The most famous passage, and 
quotation on corruption was “Just as fish moving inside water 
cannot be known when drinking water ,even so officers 
appointed for carrying out works cannot be known when 
appropriating money.”Kautilya`s distrust of officials was  also 
revealed when he stated that “ it is possible to know even the 
path of a bird flying in the sky ,but not the ways of officers 
moving with there intentions concealed. (quoted from Kangle 
1972: Book 2,Chapter 9, section 34) 
 
Political Corruption in India since independence 
        After independence, the power of India  came to the hands 
of the politicians. The theory of power says that power is corrupt 
and absolute power corrupts absolutely. Gandhi was already 
wired about corruption after independence when the power will 
come to the hands of politicians and wrote in Young India in 
1928  that after the changing of power drastic  measures were 
needed to be taken  into the party  from being corrupt.  During 
India’s very first General Election in 1951-2, newspapers and 
party offices, particularly those of the Congress party, were 
bombarded with allegations of corruption. Accusations of 
corruption have historically been about corrupt electoral 
candidates. The system of food and civil supply was subject to 
commodity controls and rationing – a legacy of the war years 
which had generated complex systems of patronage. These 
involved deeply entrenched black markets in lucrative industrial 
and agricultural concerns. This was the background to what was 
later known as ‘Permit-Licence-Quota Raj’ – the linking of 
business interests with political brokers. In December 1947, 
Gandhi received a later from his friend Konda  Vankatappaiah 
,who had referred to the “moral degradation of the congress 
legislators who were making money  by use of influence and 

“C 
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obstructing administration of justice in criminal courts.”  The 
House of Indian Parliament-Lok Sabha-has 545 elected 
lawmakers. As of May 2011, approximately 30 percent of them  
have criminal cases pending against them. Current election rules 
state that politicians may stand in elections or serve in elected 
positions while on trial or while appealing convictions. In such 
cases where the accused chooses to stand trial, the average 
criminal case in India takes 15 years  to be resolved after charges 
are initiated. 
        Since independence, there has been no dearth of political 
corruption in India. In every decade till today, scams and 
scandals have dolled the Indian political scenario. Some of those, 
we think, are worth   mentioning  here. There are as follows: 
        The Mundra scandal(1950s); Pratap Singh Kairon  scam and 
Kalinga tubes scandal (1960s); Maruti and Kuo oil scandals 
(1970s); Cement scam and Bofors scandal (1980s); Harshad 
Meheta securities scam, Airbus scandal, and Sukh Ram telecom 
equipment scandal (1990s); Ketam Parekh securities scam, oil 
for food scam, Goa SEZ scam, LIC housing loan scam, 
Madhavrao Scindia land scam (since 2000) etc. 
        A large number of political celebrities have been involved 
in the corrupt practices at different   periods of time. Some of 
those are – Lallu Prad Yadav, A Raja, Suresh Jain, Balram 
Jakhar, Prakash Singh Badal, Jagmohan Reddy, Madhu Koda 
and others. 
        Bureaucratic Corruption is one of the most prevalent in the 
Indian context. According to the Oxford dictionary bureaucratic 
means relating a system of government in which most of the 
important decisions are taken by the state officials rather than by 
elected representatives.[2] A government officer, not caring  to 
know the information and neglecting  to surprise the  dispatch of 
work in his own department as regulated ,may occasion  loss of 
revenue to the government owning to his ignorance ,or owing to 
his idleness when he is too weak to endure the trouble of activity 
or due to inadvertence in perceiving or by being timid when he is 
afraid of clamor, unrighteousness and untoward results ,or 
owning to selfish desire when he is favorably  disposed towards 
those who are desirous to achieve their own selfish ends or by 
cruelty or by making use of false balance, false measures and 
false calculation owing to greediness.[3] 

        A study by Transparency International  in 2005,  focused on 
the  matter that to get any  public office job  15% of Indian 
people had first hand experience of paying bribe. Paying taxes 
and bribes in the state borders are a common matter. According 
to Transparency International,  truckers pay bribes amounting to 
US$5 billion  annually.  According to an article published in 
Times of India on 3rd June 2009, a survey conducted by  some 
leading economists  in  Asia  in 2009  revealed that   Indian 
Bureaucracy is the least efficient  compared to Hong Kong, 
Thailand , South Korea,  Japan , Malaysia, Taiwan,  Vietnam,  
China, Philippines, and Indonesia. The 2006 World Bank 
Enterprise Survey also confirms the prevalence of bureaucratic 
and administrative corruption in our country.  Red tape and wide 
ranging  administrative discretion serve as a pretest for extortion 
and almost 50% of the firms surveyed  expected to pay informal 
payments to public officials to get  things done.26%  respondents 
identified corruption as a major constraint for doing business in 
the country.  N.Vittal the former  chief  central vigilance 
commissioner has remarked in his book  Ending Corruption 

:How to Clean up India,  that “Bureaucratic Corruption is more 
rampant than political Corruption.”    
 
Judicial Corruption 
        Indian Constitution has   guaranteed independence to the 
judiciary .India is ranked  26th out  of 131 countries  on indicators 
of judicial independence  in the Global  Competitives  Report 
2007-2008.  However our Judiciary is also not free of corrupt 
practices.  A decade ago Chief Justice of India S.P. Bharucha 
stated that nearby 20% of  judges of our country being corrupt. 
The CMS study report (2005) reveals that 47% of people paid 
bribe in the courts. It was paid either to the lawyer or the 
middleman or the court clerks. Political interference is also 
common in the judicial decision making process.  Court 
procedure are very slow and complicated. This result in delays  
in the processing of  cases. There are also a high  level  of 
discretions  in the processing of paper works during  trials and 
where court officials can  misuse their power with impurity. In 
such context , people are tempted to resort to bribes, for 
favourable  decisions and to speed up the Court proceedings.[4] 

There have been several cases of judicial corruption scandals. 
One of the most wider-spread judicial scandals was the -23 crore 
Ghaziabad PF scam- involving  a Supreme Court  judge , 7 
Allahabad High Court Judges, 12Judges from the subordinate 
courts , and 6 retired High Court judges. The recent allegations 
of corruption against the   Supreme Court  judges  has  been 
brought up by the  senior Supreme Court lawyer  Shanti Bhusan 
which stated (2010) that almost 16  Supreme Court judges were 
corrupt.  
        Over the years  there have been allegations of corruption,  
against the judiciary in our Country. In 2011, soumitra sen , a  
fomer judge at the Kolkata High court,  became the first judge in 
india  to be impeached by  the Rajya Sabha, the Upper House of  
the Indian Parliament  for misappropriation of funds.[5] 

 
Corruption in delivering Public Services  
        Centre for Media Services has conducted a research during 
2005 to 2010 about corruption in India. This study was done 
specially on a subject on which there is not much literature 
available.  The centre conducted  the study on  the basis of 
perception and real experience .The result of these surveys has 
been published as a” Indian Corruption Study  Report”.  The 
India Corruption Study 2008  focused on the rural area’s  below 
poverty line(BPL) house holders.  The study was a combination 
of  survey and  field  interview  conducted all over  India. The 
Report covers  11 public services  into two broad categories  
‘basic services’  including Public Distribution System, Hospital 
Service, School Education, Electricity etc and ‘need based 
services’  including   Land Record Registration, Housing 
Service, Mahatma Gandhi National Rural Employment , 
Guarantee Scheme(MGNREGS) etc. 
        According   to the report, in the 11 services BPL 
householders paid annually total   8830 million  as  bribe. The 
people faced most amount of corruption practices in the 
departments of police, land record and registration and housing. 
These findings are presented below in a tabulation form. 
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Table 

[6] 
 
        The Indian Government has been launched various schemes, 
programmes for the poorer  sections of the people from time to 
time  such as, ‘Antyodaya’  in Rajasthan ,  ‘Mahadalit’ in Bihar , 
NREGS  etc. The Indian Corruption Study report 2007 reveals 
the reality of such  schemes. We can find from the following 

tables that actually the poorest could not avail  the benefits  of 
those schemes. Those who cannot afford to pay  the bribe or  do  
not have   a contact with  the politician , could not  avail  the 
benefits of such programme. 

1: 

2: 
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[7] 
        The Indian Corruption Study Report  2010 was conducted 
upon 9960 householders in 664 gram panchayats across 12 states.  
4 public services  (PDS,  School Education up to class 12, Water 

Supply, Hospital  services)  were covered in these  surveys. A 
comparative picture of the 2005 and 2010 surveys is presented 
below. 

 
Table No. 4 Perception about Corruption in Public Services in General (in %) 

 
 

[8] 
 
        According to the Report of 2010 the largest amount of bribe 
was paid in the PDS (11.5), Hospital Services (9.0), School (5.8) 
and water Supply (4.3) followed suit.  In the PDS service, 
maximum bribe was paid for getting new ration card, and 
monthly ration . In the School Services it was for getting 
admission, and in case the Hospital, for the medicine; and in the 
water services for getting irrigation water, and repairing water 
pipes .  

        Corruption in the public services hits the poor directly and 
deprives them of their basic needs and rights. Increase in 
inequalities between people is one delayed effect of corruption in 
general and also in the context of access to some public services. 
"Equity" and "inclusiveness" in policies and development 
programs are not possible without addressing corruption in its 
various manifestations in general and in the targeted schemes in 
particular. This is too obvious. Sixty years of "planned 

3: 
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programs" and intentions to achieve equity have not 
commensurately reduced the inequalities and poverty level. The 
size of the poor, in terms of numbers, has been on an increase 
despite targeted programs. Either the programs are faulty in 
design or do not reach the poor, or the poor are not able to avail 
them for one reason or the other, including inability to pay a 
bribe or lack of a "contact." The process of availing basic 
services for some poor is somewhat like the "lip and cup" 
syndrome. A feature film produced by Amir Khan, Peepli Live 
(2010), depicted this phenomenon so well that the entire 
Planning Commission for the first time saw a feature film in 
Yojana Bhawan. The film showed the why and how of 
corruption and what effect and implications it has on the rural 
poor.[9] 

 

II. IMPACTS OF CORRUPTION  
        Corruption has left a deep impact on our national economic 
growth. we loose our national wealth as a form of Black Money. 
India  has  ranked as a black money  holder with almost 
US$1456 billion (US$ 1.4 trillion  approximately ) in the Swiss 
banks .According to the data provided by the Swiss Banking 
Association Report 2006,  India has  more black money than the 
rest of the world combined. Indian Swiss bank account assets are 
worth 13 times the country’s  national debt. Indeed, Indians 
would be the largest depositors of illegal money in Swiss banks, 
according to sources in the banking industry. The estimated 
average amount stashed away annually from India during  2002-
06 is $27.3 billion US dollars.[10]  A report published by the 
Central Bureau Of  Investigation in  February 2012  stated that 
Indians have $500 billion of  illegal funds in  foreign tax havens , 
which is more than compared to any other country. In  March 
2012, the Government of India clarified in its  Parliament that the 
CBI Director’s  statement  on $500  billion of illegal money was 
an estimate based on a statement made to India’s  Supreme Court 
in July  2011.[11]  In  August 2010, the Government of India 
revised the  Double Taxation Avoidance Agreement  to provide  
means for  investigation of black money in Swiss  banks. The 
revision, expected to become active by January 2012 , will allow 
the government to make inquiries of Swiss banks in cases where 
they have specific information about possible black money being 
stored in Switzerland.[12] According  to White paper  on Black 
Money in India Report ,  published in May  2012, Swiss  
National Bank estimates that the total amount of deposits in all 
Swiss  banks, at the end of 2010, by  citizens of India were  CHF 
1.95 billion (INR 92.95 billion , US$2.1 billion ). The Swiss 
Ministry of external affairs has confirmed these figures upon 
request for information by the Indian Ministry of external 
Affairs. This amount is about 700 fold less than the alleged  $1.4 
trillion  in some media reports.[13] “ The issue  of unaccounted 
money held by national ,  and other legal entities, in  foreign 
banks, is of primordial importance to the welfare of the citizens 
.The quantum of such money  may be  a rough indicator of the 
weakness of the State , in terms of both crime prevention , and 
also of tax collection. Depending on the  volume of such amount   
and the number of incidents through which  such monies are  
generated and secreted away, it may very well reveal the degree 
of softness of the state”. -  Justice B Sudershan Reddy and 
Justice S S  Nijjar, Supreme Court of India.[14] 

 
Corruption has increased criminalization in the field of politics. 
Criminalization is a very serious problem. The Washington 
Report published in July 2008 focused on the matter that nearby 
a forth of the 540  MPs  in India  are faced with criminal charges 
. The Vohra  Committee Report also dealt  with this  problem. 
Headed by the Indian Union Home Secretary N. N.  Vohra, the 
committee submitted a report in October 1993,   which focused 
on the problem of the criminalization of politics and of the nexus 
among criminals, politicians and bureaucrats in India. According 
to the Report, criminalization has affected politics and the entire 
political classes.  Politicians foster it and use it as a protective 
umbrella .Particularly in some state the politicians have given 
shelter to the mafia, and protected and patronized them.  In return 
get the politicians support and resources of the criminals, 
particularly in the elections.  According to para 3.2 in the Report 
“In the larger cities, the main source of income relates to real 
estate –forcibly occupying lands /buildings, procuring such 
properties at cheap rates by forcing out the existing occupants  / 
tenants etc. over time , the money power thus acquired is used for 
building up contacts with bureaucrats and politicians  and 
expansion of activities with impunity. The money power is used 
to develop a network of muscle –power which is also used by the 
politicians during elections.” “The nexus between the criminals 
gangs, police, bureaucracy and politicians has come out clearly 
in various parts of the country. The existing criminal justice 
system, which was essentially designed to deal with the 
individual offences/ crimes, is unable to deal with activities of 
the mafia; the provisions of law in regarding such offences are 
weak.” 
 

III. CAUSES OF CORRUPTION    
        It is very difficult to find out the causes and analyse the 
problem of corruption.  Because many of those are subjective 
and also open a challenge. Ralph Braibanti said in his book  
Reflections on Bureaucratic Corruption  that, “There are at least 
a dozen  platitudinous injunctions which are in circulation with 
regard to corruption and which, because of their  persistent  
ubiquity and there  auto narcotic effect, deserve mention. This is 
not  to say  that these injunctions are  totally unimportant ;on the 
contrary , they are significant even though not as single cause of 
cures . Their importance lies in the fact that they are but elements 
in a complicated matrix of causes,  each of which  were  of 
varying   importance depending on spatial, temporal and 
circumstantial evidence.”  In  a society the problem of corruption 
arises when there is a difference between the  normal standards 
of law and personal interest. M.N. Landau in his “Development 
Administration and Decision Theory”, Stated that “ it is  the 
business of society to transfer sheer behavior  into appropriate 
modes of conduct – a process we usually refer to as 
socialization.” The difference between normative standards and 
personal interests is big risk because this gap can be filled by 
various dishonest means such as influence, bribery.  In the new 
industrial society this gap is highly seen.[15] 

 
The  various causes of corruption: 
         (1)Lack of   ethics   and   work culture in the  governance.  
Although there are several code of conduct in the various 
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political institutions, ministers, political  parties  but there is an 
overall absence of ethics and proper work culture. Corruption is 
now treats like a   common work culture in the various political 
parties and administrative departments.  
        2) The corruption is also a result of lack of citizen 
awareness  and willingness. If the citizen decided to do not agree 
pay bribe in any administrative or political institution then the 
rate of corruption can be reduced 
         (3) The wish to make “speed money” is a big reason of 
Corruption. The  papers  and files do not move away from one 
table to another without it. This  type of corrupt practice are 
mostly happened  to grant  of licences,  permits etc. The 
prevention corruption act also mentioned about the reason of 
corruption. 
         (4)The huge responsibilities of the bureaucrats. The Law 
Commission pointed out its  fourteenth administrative report that  
there is a enormous field of administrative action  in which 
administrative authority  may act out- side the scope of law. So 
there is always a possibility of  abuse authority for personal gain. 
         (5) The Tradition of Administrative Delay. One of the 
major cause of Corruption in India  is the Administrative Delay. 
There is a no doubt that  quite often delay is deliberately  
contrived so as obtain some kind of illicit gratification. The  
Prevention Corruption Report also highlighted these point. 
         (6)Half Hearted approach to Check  Corruption. India have 
several institution for tackling Corruption.  Such as Central 
Bureau of Investigation, which empowered with the power of 
investigate and register FIR  against any Central Government and 
or referred to any state government. but it work directly  under 
administrative control of Central Government. So  they could not 
work independently, if any complaint filed against the  ruling 
party or ruling party supported bureaucrats  they (CBI) have to 
release them. The Central Vigilance Commission also a very 
important anti corruption measures of india.CVC is the apex 
body for all vigilance cases in Government of India. But  CVC 
merely an advisory body. it does  not have any power to register 
criminal cases. It  deals only with vigilance or disciplinary 
matter. It does not  power over politicians.CVC  does not  have 
administrative control over officials in vigilance wings of various 
central government  departments to whch it forwards corruption 
complaints. And the most backdrop of CVC that the 
appointments of CVC are  directly under the control of ruling 
party. 
        Through the Right to Information act is passed but in the 
reality in the various states the public Information officer  are not 
appointed ,the people have to faced various trouble  for getting  
information. 
 

TOWARDS A CORRUPTION FREE INDIA 

        Some Suggestions have been made to combat the extent of 
corruption in Indian administration, some of these are examined 
below.  
 

(i) Administrative procedure should be simplified and de-
lays eliminated, It is one of the main causes of 
corruption in India. To reduce and control corruption in 
administration it is necessary to eliminate such type of 
procedures and delays. Office procedures should be 

simplified and level of hierarchy reduced. New pattern 
of decision making process ought to be evolved. 

(ii)  Law should be passed to make it obligatory for all 
ministers, MPs, MLAs, all levels of public servants to 
declare their assets owned by them, their spouses and 
children every year. These should be made available to 
everyone who wants to pay for it. Any falsification 
should be declared as a punishable offence. 

(iii)  The most important thing is to have an autonomous and 
effective agency to investigate into corruption cases, the 
present form of Central Bureau Investigation, Central 
and State Vigilance commission is not having proper 
autonomy to function effectively  

(iv)  Separate courts should be established to deal with 
corruption cases in India.  

(v)  Administrative Courts should be created for redressal 
of citizens grievances against administrative authorities. 
These courts should deal with administrative law for 
trial of cases of disputes between citizens and 
administration. It should be separated from ordinary 
court.  

(vi)  Bureaucracy in its present form is inefficient, rule 
oriented, dysfunctional, and also highly corrupt. We 
have to find out a new model of bureaucracy in place of 
the old one.  

(vii)  Our administration should have improved good 
governance parameters. It can be helpful to minimize 
the extent of corruption in Indian administration. 

(viii)  Our administration should have improved 
good governance parameters. It can be helpful to 
minimize the extent of corruption in Indian 
administration. 

(ix) The biggest cause for corruption in today’s India is the 
acts of politicians and political parties. It is an urgent 
need to evolve a new strategy, and code of conduct to 
regulate the political party activities. Strong 
amendments should be made to People’s Representation 
Act.  

(x) Decentralized administration helps to reduce corruption. 
Because it takes decision making process closer to 
beneficiaries at the bottom level. Devolution of more 
powers to local self government institution is mandatory 
for reducing corruption in India.  

(xi) Governmental decisions are taken at various levels of 
administration where use of discretionary power may be 
involved. It is difficult for legislators to exercise control 
over administration and also Judiciary is bogged down 
by heaps of mounting arrears of cases. So the principle 
of accountability does not work in the desired manner. 
We have to ensure accountability at all levels of admin-
istration.  

(xii)  A strong civil society that will take initiative instead of 
depending helplessly on politicians and officials to fight 
against corruption. 

(xiii)  Public opinion must be created against corrupt 
politicians and officers. Unless people take up cudgels 
against corruption, no amount of anti-corruption 
measures can succeed; and establishment of a strong 
anti- corruption institutions like Lokpal at Centre and 
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Lokayukta in the State which should have powers to 
investigate, prosecute and award staff punishment, with 
all public servants under its jurisdiction, including the 
highest in the land.  

 

IV. CONCLUSION 
        Despite having economic reforms, increased transparency, 
E-governance tools, corruption in public life continues to grow in 
our country. Intact, corruption and good governance go hand in 
India; so controlling corruption is a tough task in India. 
Corruption and bribery has effected our total political, 
administrative economic system like cancer disease. It may not 
be possible to entirely eliminate corruption at all levels, but it is 
possible to control it within tolerable limits however unless 
people say ‘No’ to illegal gratification or expose such greedy 
public servants and politicians, the corruption chain can not be 
broken in India. 
        We need a well functioning State with more focus on 
people, strengthening of our legal and institutional mechanism. 
To control corruption is the need of the hour and order of the 
day. Corruption and bribery is a contemporary challenge that is 
posed to every citizen of India. 
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Abstract- There has been an increased interest in sustainability in 
recent times and both business organizations as well as 
consumers have shown a rising concern for environmental issues. 
Construction industry in particular has been criticized for its 
contribution to environmental degradation. The study is based on 
a questionnaire survey of 100 customers in Delhi and their views 
regarding sustainability issues in residential real estate was 
analyzed to determine their preferences and analyze their views 
regarding the benefits that LEED certified sustainable residential 
real estate provides. Green construction projects have been found 
to be reducing carbon emissions , managing waste , use of 
cleaner fuels , low electricity bills , better quality of air etc. There 
is improved quality of lives and comfort for the occupants on 
account of the fact that there is better ventilation and good air 
quality. Based on the findings it could well be said that there 
seems to be a lack of awareness among people about the various 
certification schemes but the consumers have shown a growing 
interest in purchasing residential units that offer sustainable 
attributes. Environmental benefits have been perceived to be the 
strongest . 
 
Index Terms- Sustainable , LEED , Carbon emission , Lifecycle 
costs 
 

I. INTRODUCTION 
he recent decades has witnessed an increased concern for 
ecological issues such as ozone depletion , global warning 

and carbon emissions and the business community has shown an 
increased commitment towards incorporating sustainability 
principles in their policies and strategies. The real estate industry 
has been seen as a major contributor to ecological degradation 
and has been held responsible for wastage of resources , carbon 
emissions , cutting down of forests etc. Green building 
construction has been a significant initiative by the real estate 
construction industry towards minimizing the negative impact on 
the environment. In spite of the fact that the real estate industry 
in recent times has been considered to be important in the 
development process of the emerging nations yet it has been 
criticized for its adverse impact on environment . The real estate 
industry not just offers job opportunities to large sections of the 
population but is also  a significant contributor to the gross 
domestic product of the country yet its negative impact on 
environment has been a cause of concern. In response to the 
environmental issues the real estate industry has focused on 
construction of residential projects that seek to minimize the 
negative impact on the environment. Green buildings have been 
found to be relevant and significant in dealing with 

environmental issues as they not just seek to reduce carbon 
emissions but they have also been found to be helping in 
conservation of resources as they minimize the use of resources 
such as water , energy , materials. There have been several 
studies that have reflected upon the significance of green 
buildings in terms of conservation of scarce natural resources , 
less consumption of water , reduced energy needs , enhancing of 
air and water quality leading to improved lifestyle for the 
residents etc. .  The green buildings have also been found to be 
resulting in an increased productivity for the occupants . The 
economic value of green buildings has been another issue that  
various studies have talked about and such benefits have resulted 
as a result of low maintenance and operational cost leading to 
low lifecycle  costs. Apart from this the owners of green 
buildings believe that these buildings do offer higher rent as well 
as easy resale. The demand for residential properties offering 
greater environmental and economic value in recent times has 
witnessed a significant rise and there has been a continuous rise 
in the number of green buildings across the globe including 
India.  
 

II. OBJECTIVES OF THE STUDY 
• To study perceived benefits of LEED certified green 

residential buildings in Delhi. 
• To analyse awareness level of customers about rating 

schemes like LEED. 
• To study various benefits derived from sustainable 

buildings 
 
Green building and LEED certifications : Review of 
literature 
       A green building has been defined as a building that offers 
several benefits such as diminished operational and maintenance 
costs , low lifecycle costs and focuses strongly on efficiency of 
resources. Energy efficiency is focused upon in development of 
green buildings and carbon emissions are significantly reduced. 
There are several organizations that have been established 
globally that are involved in setting standards and laying down 
principles that need to be adhered to while construction. There 
can be different names for green buildings such as energy 
efficient buildings , sustainable buildings , eco friendly buildings 
, low energy buildings etc. However the essence of such real 
estate construction lies in their focus on sustainability issues. The 
term sustainability focuses on ecological conservation and has 
several dimensions. Kohler (1999) has talked about the 3 key 
dimensions of sustainability . As far as the ecological dimension 
of sustainability is concerned it talks about the environmental 

T  
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aspects such as reduced carbon emissions , reduced resource use , 
resource efficiency and reduced wastages. The economic 
dimension of sustainability focuses on the cost benefit analysis in 
terms of financial returns on investments and diminished 
maintenance and operational costs that are associated with 
sustainable real estate. The social dimension of sustainability is 
related to the enhanced lifestyle , reduced adverse impact on well 
being and health , better quality of air and increased comfort. 
       Kilbert (2008) has referred to the green buildings as a eco 
friendly healthy facility that has been constructed and designed 
in a manner that it promotes resource efficiency , well being of 
dwellers , neutralizes the impact of construction activities on 
environment and offers greater lifecycle value to the customers. 
Such constructions are aimed at reducing the adverse impact on 
the environment.  
       A green building looks to diminish the adverse 
environmental impact  of construction activities and leads to well 
being , good health and satisfaction of the people living or 
working over there. There are several organizations across the 
world that have been responsible for promotion of construction 
of green buildings and they have laid down elaborate 
mechanisms and standards on the basis of which they offer 
certifications. Some of the most widely used standards that are 
followed globally in construction activities include the Green 
Star certification that is prevailing in Australia , BREAM has had 
its origins in the UK and as far as the most popular of such 
standards is concerned its the LEED certification that originated 
in the US but is widely followed across the globe. These 
standards have proved to be a set of models for development 
,assessment and evaluation of green buildings globally and most 
of the countries have adopted these models or they have 
developed their own standards that is a  slightly modified version 
of the standards. Several research studies have reflected upon the 
fact that recent times has seen consumers showing an increased 
concern and awareness of environmental issues. There has been 
an increased demand for residential and commercial properties 
that have incorporated sustainability attributes. Several studies 
have talked about the benefits of such buildings and the different 
benefits that have been cited by the authors can broadly be 
categorized into different categories such as economic , social , 
environmental  and organizational.. Consumers across the globe 
are influenced by the benefits such as low construction , 
operation and maintenance costs , eco friendly design , reduced 
emission of green house gases , reduced resource requirement , 
efficiency in use of space , aesthetics and comfort and 
convenience for the occupants. LEED certification mechanism 
has been developed by the US Green Building council and it 
provides an evaluation mechanism for assessing and evaluating 
the green credentials of construction projects. LEED stands for 
Leadership in Energy and Environment design and it refers to a 
set of standards that reflect upon the sustainability attributes and 
green credentials of a construction project in both residential or 
commercial  areas. As far as the development of green buildings 
in India is concerned although  efforts were made earlier also to 
bring about sustainability issues in the construction projects the 
efforts gained momentum in 2001 with the setting up of Indian 
green building council . With a humble beginning in the year 
2003 with just over 20000 square feet of area allocated to green 
building there has been a phenomenal growth in the construction 

of green buildings and currently more that 30000 green projects 
have been registered. There are several hotels , hospitals , 
schools ,universities , commercial complexes , airports , special 
economic zones and residential projects that have been certified .  
       There are several tangible and intangible benefits derived 
from green buildings. As far as tangible benefits are concerned 
some of the most prominent ones include reduced resource 
requirement , low cost of construction , maintenance and low 
operational costs. As far as the intangible benefits of sustainable 
construction projects are concerned it includes conservation of 
resources , better marketability enhanced health and well being 
of occupants. According to several estimates the energy saving 
resulting from construction of green buildings is in tune of 
around 25 to 35 percent and the water savings is in tune of 
around 35 to 50 percent. The certification of LEED have 
different levels based on the standards that they adhere to. 
Construction projects that adhere to the best practices are offered 
a basic certification level. Construction projects that are able to 
attain outstanding performance in construction are offered a 
silver certification. Gold certification is offered to those 
construction projects that are able to achieve relatively higher 
standards. Those housing projects that have been able to achieve 
the global excellence are able to attain platinum certification. 
LEED certified construction  projects seek to enhance water 
efficiency by having a strong focus on recycling and re use. 
There is a strong focus on increased use of cleaner fuels and use 
of renewable sources of energy. Waste management practices are 
a strongly focused area. LEED certification ensures that the 
occupants can expect an affordable , healthy and comfortable 
life. Energy efficient infrastructures are set up and vegetative 
buffers are present to deal with the noise pollution.  
       Both developers and consumers perceive green buildings to 
be offering greater returns in comparison to conventional 
buildings. Some of the significant reasons behind increased 
profitability from green buildings emerge from the fact that these 
buildings make use of renewable energy sources and this 
positively affects the lifecycle costing. There is increased focus 
on using recycled materials in the construction process and 
debris are used often for construction. The different benefits from 
the green buildings can be broadly categorized into the following 
heads.  
       Economic benefits  : A great deal of studies on benefits of 
Green buildings have talked about the economic benefits from 
these buildings. Some of the most widely perceived economic 
benefits that might result from green sustainable buildings are 
related to decreased capital costs , maintenance and operational 
costs , greater productivity of the employees and occupants , 
reduced life cycle costs and better appreciation in terms of resale 
value . There are several studies that have talked about the fact 
although there can be an initial increase in construction costs but 
the overall life cycle costs of green buildings turn out to be 
relatively lower as compared to other conventional buildings. A 
study conducted by Kats et al (2003) emphasized upon the idea 
that by slightly increasing the construction costs by just around 2 
percent there is a significant savings of around 10 times in the 
life cycle costs. The economic benefits in terms of cost savings 
result from low resource requirement , less wastes , enhanced 
productivity . 
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       Social Benefits : The design of green buildings is such that it 
offers better ventilation , day lighting and better air quality. It is 
on account of these factors that there is significant gains in terms 
of better health , greater productivity and less incidence of 
illness. There have been several studies such as the ones 
conducted by Fisk (2009) and Leaman et al (2007) that have tried 
to evaluate the gains in terms of enhanced productivity and well 
being of occupants of green buildings in comparison to non green 
buildings (Mathur et al 2013). Both these studies have found that 
green buildings result in enhanced productivity of residents. On 
critical evaluation of literature one also finds examples of 
research studies that have found no  significant correlation 
between green sustainability characteristics  and productivity 
levels. A research study conducted by Kats (2003) for  33 green 
buildings of US   found that in case of construction projects of 
value of 5 million dollars if there is an increased investment of 
about 100 thousand dollars there is a saving in tune of around 1 
million dollars over the life cycle of the project. In yet another 
study that was conducted by Ries et al (2006) it was found that 
green buildings resulted in an increased productivity of around 
25 percent and reduced energy usage in tune of around 30 
percent. Several others have also conducted the study in this 
direction and a large number of studies have also talked about the 
fact that green buildings offer increased rental and sale value in 
comparison to the traditional non green buildings.  
       Environmental benefits : There is no doubt that green 
buildings lead to environmental benefits and have been able to 
significantly deal with adverse impact of construction projects on 
the environment.  The nature of construction industry is such that 
it results in waste generation , use of significant non renewable 
resources and greater consumption of energy. Green buildings 
have been found to be significant in dealing with some of these 
adverse impacts and construction industry professionals perceive 
these to be an attractive alternative that has been to a significant 
measure been able to reduce the carbon footprint and 
environmental pollution resulting from construction. The 
construction waste in case of green buildings construction gets 
reduced to about 40 to 50 percent and so there is less scrap . 
Apart from this some of the other environmental gains derived 
from construction of green buildings include better quality of air 
, better ventilation , reduced carbon emissions , use of renewable 
sources of energy etc. Some of the other characteristics of 
sustainable green buildings include use of less toxic materials 
including paints adhesives and use of natural lighting that 
ensures that there is better health for the occupants .  
       Organizational benefits : Several construction companies all 
across the globe are resorting to construction of green buildings. 
There are research studies that have indicated that there appears 
to be a direct relationship between green buildings attributes and 
the organizational performance. Construction companies that 
have been able to bring about an element of sustainability in their 
construction projects are able to benefit immensely from 
improved relationship with the different stakeholders such as the 
suppliers customers employees government. Business 
organizations in the business of real estate have been able to 
enhance their corporate image and reputation and have been able 
to present themselves as a socially responsible business 
organization. Ecological responsiveness has helped business 
firms to have a loyal base of customers and employees and have 

been able to improve upon their relationship with suppliers and 
government. They have also been able to Benefit from the 
government patronage. Thus it can be said that pursuing of 
sustainable business practices has not only helped business firms 
to manage their stakeholders but it has also helped them improve 
their competitiveness in the market. 
 
Summary of literature  
       Jonsson et al (2012) conducted a questionnaire survey and 
the respondents of the study were the project managers involved 
in construction of green buildings in Sweden. The aim of the 
study was to analyze the profitability potential of low energy 
buildings construction and based on the findings of the 
questionnaire survey it was found that there is significant 
benefits in terms of low cost of labor and energy requirements 
for low energy green buildings in comparison to the conventional 
buildings. In yet another study conducted by Jonsson et el (2012) 
based on study of customers perception it was found that the 
occupants in the green buildings were more satisfied than the 
occupants of the traditional buildings. The green buildings 
resulted in favorable perception among the customers mainly on 
account of better indoor living quality. Further another 
significant findings of the survey was that the occupants of the 
green buildings felt a strong sense of pride due to the fact that 
that they were living in a green building. When it comes to the 
study of customers perception in India about the green buildings 
a significant study was conducted by Midha et al (2013) and the 
study was aimed at analyzing the customers perception about the 
sustainable green buildings in India. The study talked about the 
fact that green buildings construction is still an emerging field 
unlike the development that has made rapid progress in the 
western developed nations. The study conducted a questionnaire 
survey for 100 respondents and sought to evaluate the awareness 
about the various benefits of green sustainable buildings. The 
study found that there was a green deal of awareness about green 
buildings and its benefits and the buyers were more than willing 
to pay a premium price for sustainability attributes in the 
buildings. There were significant number of customers who were 
aware of the benefits and low life cycle costs associated with the 
green buildings. Ecological benefits were considered to be the 
key benefit that buyers believed resulted from purchase of green 
residential units and this had also proved to a dominant influence 
in the decision to purchase of residential units. A key finding of 
the survey was lack of awareness of rating standards like the 
LEED. A similar study was also conducted by Mathur et al 
(2013) for residents of Delhi and the study was based on a 
questionnaire survey that had structured questions. The study 
arrived at quite similar findings and it was seen that the 
awareness of rating systems like LEED was not significant. For a 
significantly large number of customers investments in green 
residential units was a good decision and it was perceived to be 
resulting in long term benefits. Some of the significant benefits 
that the customers believed resulted from investing in green 
buildings included reduced level of pollution , low carbon 
emission , low energy need , great productivity better , air quality 
and a healthy life style. 
 
Research methodology 
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       In order to conduct the research the researcher was guided 
by the positivist philosophy. The study was focused on gaining 
an objective understanding of consumer’s preferences , views 
and opinions that reflects upon the different perceived benefits of  
green certified buildings. Such a philosophy makes an attempt to 
remain detached from the research in the sense that researchers 
own  biases and opinions do not come into the way of 
discovering the reality. The study has focused on quantitative 
analysis of the issue and this is amply clear from the fact that in 
order to attain the views of the respondents a questionnaire was 
designed comprising of questions that were structured and the 
respondents had to express their opinion by choosing an 
appropriate response from the different alternatives. Quantitative 
methodology of research has been a widely popular strategy 
adopted by researchers who focus on objectivity and quantitative 
analysis of the data ( Saunders et al. 2009 ).  
 
Sampling and population  
       In order to decide about the population of the study the 
researcher has undertaken a comprehensive survey of existing 
literature and based on the findings arrived at the conclusion that 
the consumers of green buildings are numerous and diverse and 
therefore it was difficult to single out specific group of 
customers. Thus the study has looked at only  the customers who 
have purchased  residential properties that have green 
credentials. The study has sought to approach those customers 
who have made investments in green construction projects even 
if the projects were not LEED certified. The sample size of 100 
was decided upon after a careful consideration of the limitation 
of resource , time and ease of conducting the study. All these 
respondents belonged to the national capital region. 
 
Limitations of the study 
       The present study suffers from several constraints that have 
limited reliability and validity of the findings of the study. A 
small sample of just 100 respondents is perhaps the most 
significant limitations for such a study. The reason for deciding 
upon a sample size of 100 respondents was on account of 
constraints of time and money. Further the study had used 
convenience and snowball method of sampling. The researcher 
had to resort to snowball method of sampling because of lack of 
easy availability of respondents. There were some initial 
respondents who were accessed from some of the known sources 
and during the process of collecting the data these respondents 
were asked to give the names of some of the other people who 
have made investments in green projects.  
 
Findings and analysis 
       The questionnaire comprised of questions aiming to analyze 
the demographic profile of the respondents and based on the 
response following information was revealed. There were 12 
percent respondents who were under 20 years of age and 13 
percent respondents were in the age category of 20 to 30. There 
were 25 percent respondents in the age group of 30 to 40 and 27 
percent respondents in the age group of 40 to 50. The remaining 
23 percent of respondents belonged to the age group of 50 and 
above. The information about the marital status of the 
respondents revealed that that most of the respondents were 
married. There were 86 percent respondents who were married 

and only 14 percent respondents were not married. In response to 
a question about the academic qualification of the respondents 
there were 28 percent respondents who replied that they were 
undergraduates and a significantly large number of 59 percent 
respondents said that they were graduates. There were remaining 
13 percent respondents who said that they had their academic 
qualification as post graduation. One of the questions that was 
asked from the respondents was related to their occupation. 
There were large number of respondents who said that they were 
self employed. There were 35 percent respondents who said that 
they were self employed. 25 percent respondents had business as 
their occupation and another 24 percent had government jobs. 
There were 7 percent respondents who said that they were 
professionals and the 9 remaining percent of respondents said 
that they had some an occupation other than that mentioned 
above. 
       The strong preference for green sustainable housing was 
reflected from the choice of the customers and based on the 
response given it could be inferred that customers were willing in 
general to pay a greater price if the housing had a certification 
like LEED. There were 72 percent respondents who said that 
they were willing to shell out a greater price for an LEED 
certified housing unit. There were 20 % respondents who said 
that they were not willing to pay a greater price for the 
certification. The remaining 8 percent respondents were neutral .  
       In response to a question regarding the yearly household 
income of the respondents there were 20 respondents who said 
that their yearly household income was less than 5 lakh rupees. 
There were 25 respondents who said that their yearly household 
income was between 5 lakh to 10 lakh rupees. There were 30 
respondents whose yearly income was between 10 to 15 lakh. 
For 20 % respondents the annual household income was between 
15 to 20 lakh rupees and the remaining 5 percent respondents 
said that their yearly income was more than 20 lakh rupees.   
       One of the questions in the questionnaire sought to 
determine the level of awareness of LEED certification standards 
and the findings of the survey clearly reflected upon the idea that 
the awareness of certification mechanisms like LEED is not high 
in India. There were 72 percent respondents who said that they 
did not have the awareness of the LEED certification standards. 
Only 28 percent respondents said that they had the awareness of 
LEED certification standards.  One of the questions in the 
questionnaire sought to determine the views and opinions of the 
respondents regarding the idea that LEED certification and 
sustainable characteristics of residential properties resulted in 
long term benefits for the occupants. Based on the responses that 
were provided by the respondents it can be said that a large 
number of respondents do believe that long term benefits result 
from investing in LEED certified residential properties. There 
were 64 percent respondents who replied that the LEED certified 
buildings do result in long term benefits. There were 10 percent 
respondents who did not say  anything about long term benefits 
resulting from investment in LEED certified residential 
buildings. The remaining 26 percent respondents did not believe 
in the idea that long term benefits resulted from investments in 
LEED certified buildings.  
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Benefits of LEED certified sustainable residential properties 
 

Economic benefits Strongly 
Disagreed 

Disagreed Neither 
agree nor 
disagree 

Agreed Disagreed 

High productivity 17 23 21 19 20 

Lower maintenance and operating 
costs  

12 8 6 30 34 

Higher resale and rental value 16 19 5 28 32 

Low construction costs 24 28 12 16 20 

Environmental benefits      

Positive impact on environment   8 12 6 38 36 

Organizational benefits      

Improved profitability and sales 22 19 8 21 30 

Enhanced corporate image and 
reputation 

10 12 4 36 38 

Social benefits      

Improved well being and health of 
occupants 

18 24 22 26 10 

 

III. CONCLUSION AND DISCUSSION  
        Based on the questionnaire survey it was evident that 
environmental benefits and organizational benefits emerged as 
the dominant influencing factor as perceived by the consumers. 
The perception of respondents clearly reflected upon the fact that 
all the 4 major economic benefits were considered to be 
important. In response to the questions whether LEED certified 
sustainable residential properties offer the benefit of high rental 
and resale value there were significant positive responses from 
the respondents. There were 32 percent who strongly agreed and 
28 who agreed to it. Low maintenance and operational costs 
associated with LEED certified residential buildings was another 
significant benefit as when the respondents were asked a 
question whether LEED certified sustainable  residential 
buildings offered the  benefit of low maintenance and operational 
costs there were 34 percent of respondents who strongly agreed 
and 30 percent who agreed. There were very few who did not 
agree with the statement. High productivity did not seen to be an 
evident benefit as when the respondents  were asked as question 
whether LEED certified sustainable residential properties led to 
high productivity only 20 % strongly agreed and 19 % agreed to 
the statement . Low  construction cost was not perceived to be a 
strong economic benefit as can be seen from the responses of the 
respondents. There were 24 percent who strongly disagreed and 
another 20 percent who disagreed to the idea that LEED certified 
residential properties offered the benefit of low construction 
costs. Social benefits did not prove to be major influencing factor 
as the respondents did not perceive the social benefits to be 
strong. When asked whether LEED certified sustainable 
residential properties offered the benefits of improved health and 
well being there were significantly large percentage who did not 
seem to be in agreement with the statement. There were 24 

percent who disagreed and another 18 percent who strongly 
disagreed. 22 were neutral in this regard and there were only 26 
percent respondents who agreed and 10 who strongly agreed. 
Environmental benefits were perceived to be one of the strongest 
benefits of LEED certified sustainable properties as was evident 
from the survey. When the respondents were asked a question 
wither LEED certified sustainable properties resulted in a 
positive impact on the environment in terms of low carbon 
emission and less use of resources there were significantly large 
number of respondents who strongly agreed. There were 36 
percent people who strongly agreed and another 38 percent 
agreed to this statement. There were just 12 percent people who 
did not agree and another 8 percent who strongly disagreed to 
this statement. There are several organizational benefits to be 
derived by incorporating sustainability attributes in residential 
buildings. The most prominent organizational benefits include 
improved sales and profitability and enhanced corporate image 
and reputation .  When the respondents were asked this question 
whether LEED certified sustainable residential buildings resulted 
in an increased sales and profitability for the business 
organizations this was not perceived to be a significant factor as 
only 30 percent strongly agreed and another 21 percent agreed to 
it. There were 19 respondents who disagreed and another 22 
percent who strongly disagreed to it. Sustainability does have a 
significant impact on the perceptions of customers about the 
image and reputation of the business and therefore a large 
number of business organizations are increasingly adopting 
sustainability issues in their strategies. When the respondents 
were asked whether LEED certified sustainable residential 
properties enhance the corporate image and reputation for the 
business there were 38 respondents who strongly agreed and 
another 36 percent agreed. Thus this was the most significant 
benefit according to the perceptions of the customers. Business 
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organizations need to be strongly focused on incorporating 
sustainability issues and the marketing strategies of the business 
needs to focus on these  issue as a positioning strategy. 
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Blood donation awareness in youngsters and parental 

role as a best source of motivation? 
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Abstract- Students of young age group are the most active donor 

population all over the world. This study targeted awareness of 

young age group and their willingness for blood donation. A 

questionnaire based survey was conducted with 500 students by 

cluster sampling design. Only 16.5% individuals were past 

donors. 84.5% mentioned willingness to donate in future among 

the group of non donors. We concluded that act of blood 

donation and attitude of students is related with the education 

given by their parents. On the other hand we find out that the 

positive responses for the future blood donation were mostly 

from the male students. Other factors participating are awareness, 

mental approach and fears. Although majority of students had 

positive attitudes towards blood donation but 3.5% of males and 

8.7% of females showed regret to adopt this practice because of 

donor bed’s fear and of already getting weakness due to 

physiological blood loss every month respectively.37% of the 

students showed the fear of needle prick while donating blood. 

By proper motivational efforts of government or university 

administration it is easy to change the regrets into positive 

responses. Informative teaching programs and awareness 

meetings for the parents to educate their children from initial 

steps regarding the fact that we can increase our donor 

population by educating the parents. 

 

I. INTRODUCTION 

lood donation is the route of getting safest blood for 

transfusion. However the purging of healthy blood donors is 

always a difficult task all over the world. An effective way of 

extending donor pool is to provoke the youngsters from 

universities and colleges. 

        Our demand for blood and its products is rising day by day 

because of emergency, accidents, terrorism and natural disasters. 

Whole of the world is facing a shortage of donated blood as 

compare to the need. Pakistan is one among the seventy seven 

countries in the world that faces blood donation ratio below 1% 

of its total population (2). Pakistan is a developing country and 

its blood banking and transfusion system is progressing like 

wisely. This system is mostly hospital based with a total of 620 

blood bank settings across the country (study done in 2008). 170 

facilities are run entirely by public sectors while 450 settings are 

under private organizations (3,4). The estimated requirement of 

blood in Pakistan is approximately 1.5 million bags per annum, 

87.65% of which are met by replacement donation, 15% of the 

blood is donated by professional donors whereas 12.3% of the 

blood covered from voluntary donation (4).  

        There are 87 blood banks in Karachi that are fairly 

insufficient to fulfill the demand of blood in the mega city (3). 

Patients from suburb and rural areas of the entire province of 

Sindh are frequently referred to Karachi, which aggravates the 

demand of stored blood and stresses on smooth blood supply. 

However, poor quality of blood banking practices, inappropriate 

use of blood (with 80-85% of blood being used as whole blood) 

and  the unavailability or high cost of blood preservatives result 

in about 40% shortage in blood supply (3,5). 

        Unsafe blood mostly from drug addicted donors carry 

infections and a very common route for spreading blood borne 

diseases. Other type of donors are party donors who donate blood 

to their relatives. The challenge for us is to provide the safe 

blood transfusions.  

        To assess the knowledge attitude and practice among the 

general population we have many studies 
14 

. They concluded that 

the donation phenomenon is depending on many factors like 

motivation and beliefs. This type of study plays a major role for 

motivation of non donors 15-17. The decision of blood donation 

is being diverted by some misconceptions like altruism, social 

behavior and pressure and replacement.
18,19 

 we have a number of 

studies to examine the blood donors background to influence the 

psychology. Their socio-economic status, sex, age, ethnicity, 

marital status and education are contributing factors for dividing 

them into two groups i.e. donors and non donors. 
19-22

 . Study 

carried out to mention the gender differences depicted no 

significant difference in attitudes regarding blood donation  
23 

. A 

study conducted at Thai University concluded that education is 

not the leading phenomena to change the attitudes for donating 

blood 
26  

. Many studies have been done to find out the factors 

that motivate the population towards donation of blood 
28-31   

 . 

Memories of donors regarding past donor area’s environment is 

very important for procrastinating future decisions. An 

individual’s personal attachment or relationship with the 

recipient also contributes for this positive act 
35-37. 

Physical 

complicacy and fear are the common reasons among the non 

donors group 
38, 39

.  

        University students can play a role for motivating the 

general population especially medical university studentswho 

carries the full awareness regarding the procedures and its 

outcomes. They can be a role model for others by donating blood 

regularly and promoting campaign for blood donation in campus.  

 

II. METHODOLOGY 

        Medical students of Karachi is the population being focused 

in this study. We used the four stage cluster sampling design. 

Two campuses of medical university were chosen. Students were 

selected using the proportional allocation scheme. We designed a 

structured questionnaire about basic information; blood donation 

information and attitude scale ranging from strongly disagree to 

B 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 12, December 2015      213 

ISSN 2250-3153   

www.ijsrp.org 

strongly agree.  Statistical techniques used were multivariate 

analysis. We did factor analysis using orthogonal factor model.   

 

III. RESULTS 

        In a pilot study we concluded that 242 students 45%( 

p=0.45) were the past donors taking 95 percent confidence 

interval and 5 percent chances of error. Standard deviation(d) 

=0.05. sample size 500 was decided by cochrans formula. We 

evaluate data from 500 students 305(63%) were males. Only 

10% of them were unaware of their own blood group. 30% 

students were from foreign countries.  About 70% of them have 

graduate education of parents as a minimum qualification.  

Among the non donors 73% showed the positive attitude for 

future blood donations. 4% of the students were having the 

misconception about the universal donor or recipient. 28.7% 

gave the true age limit of donating blood. Only 3 % were aware 

about the exact interval recommended between two donations. 

Among the past donor students 9.2% donated in the blood bank, 

31.3% at the hospital 2% with an NGO. 50.2% donated for their 

relative as an exchange donor. 34.4% had gone through the 

screening procedure.  

        The students who never donated blood 24.6% gave the 

reasons for any disability. 21.1% had a fear to needle prick or 

getting infection. 40.8% were not ever asked for donation. 6.10% 

explained that it is time consuming. 2% simply excused to donate 

blood.  

        We also tabulate it with bivariate analysis in pairs. Results 

showed significant association with education of the parents. 

Profession of their parents showed no significant association.  

 

IV. CONCLUSION 

        Medical students are well aware of blood donation benefits, 

and adverse effects. We can suggest that most of them have 

positive attitudes for donating blood. By organizing blood 

donation camps or awareness programs through motivational 

advertisements in campus cafeteria or classrooms can produce 

thousands of regular donors.     
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Abstract- In recent years, Internet and Information Technology 
growth has been the main driver and catalyst for demand of 
change in most of the business and service sectors in the world. 
There from, new technologies and concepts has changed 
government interaction with business, agencies, organizations 
and citizens (Lee, 2010; Rokhman, 2011) by establishing new 
service styles, such as: e-banking, e-commerce, e-voting …etc. 
Hence, they will permit new channels of interaction and 
communication between different government sectors and 
between government and business organizations. This interaction 
will lead to improvement in government performance and 
efficiency while interacting with the main and the most important 
category of this project which are customers. Specifically, 
customers in e-government and government point of view are 
citizens. This paper will furnish and review some contributions 
and advantages illustrated by different scholars of e-Government 
that would give better understanding of this technology to be 
conducted in different nations. A qualitative approach of Oman 
to discuss citizen’s point of view in accepting e-Government 
adoption and implementation.  
 
Index Terms- e-Government, GOE, G2G, G2C, G2B, G2E, ICT, 
IT, CAPEX, OPEX, 3Ps 
 

I. INTRODUCTION 
oving towards e-Government would give many advantages 
to the country style of service along with budget usage and 

controlling. Indeed, it will give a great enhancement in the 
operation of the government in many aspects for the betterment 
of Government Operation Excellence (GOE). Some of these 
advantages are reducing the cost and increasing the interest due 
to the reduction of printed paper, acquire files and space for 
storage. Reducing work load on employees is another benefit to 
the work environment because employees will be on contact with 
minimum number of citizens and it will create better and calmer 
work environment. E-Government will benefit rural areas along 
with big cities because citizens can apply for services as long as 
they are part of the country and in some cases and services, 
citizens may apply and request for a service while they are 
abroad. Other benefits like environmental, knowledge, etc. could 
be counted for the betterment of the country (Huang and Bwoma, 
2003). However, e-government is having some challenges and 
disadvantages as well which shouldn’t be forgotten or ignored. 
Some of these disadvantages are illustrated under hyper-
surveillance, cost, inaccessibility sense of transparency and 
accountability. Hyper-surveillance, is affecting the security of 
data in terms of citizen’s personal information and government’s 

information while the capital cost required for the e-government 
project will be initially high  for establishing the systems and 
structure but after that the operation cost will be low. On the 
other hand, usually face to face communication is better in terms 
of transparency and accountability than other methodologies like 
e-government. E-government’s concept along with its 
applications contributes significantly towards many parts in the 
country like: government, society and environment.  
 

1.1 Contribution to the Government 
        The implementation of e-government is in many forms of 
management and the urban of governance is leaning towards 
applications of e-government as transparency and public sector 
administration and accountability. Many telecommunication 
tools and platforms serve e-government to illustrate better 
platform and infrastructure like: emails, internet, WWW and list 
of servers. In late 1990s, web-based portals and services were 
counted as integral and significant parts of modern e-government 
(Ho, 2002). Thus, management and organization of urban 
management could be called “information business” which led 
Hepworth (1989) to coin the term “municipal information 
economy”. Some definitions of e-governments are define it as 
info-kiosks where public and citizens can access public services 
online and others define it as storing of government agencies 
where better administration and data storage in electronic format 
for and of public. Generally, definitions differ with goals and 
goals of e-government websites differ and diverse as the creation 
of the government (Jaeger, 2003). 
 

1.2 Contribution to Society 
        E-government does not give only fast, accurate transaction 
and better delivery of information and services but it goes 
beyond that to contain the seeds of an even higher value: better 
practices and greater health of democracy. Additionally, there are 
many other benefits of e-government which include more of 
professional development opportunities furnished through 
information sharing, online forums and bulletin boards within 
trade and professional groups. For instance, citizen’s ability to 
have and obtain convenience information about service and 
private sector service will improve with the interaction with 
government and due to more recognition and care given by the 
government to the internet and communication platform in the 
country, the effect will be targeting the society and citizens for 
their knowledge and learning process along with the 
improvement in style of life and better level of education, 
information seeking and technology acceptance and usage of 
modern equipment, applications, systems and tools. Pina, Torres 
& Royo (2007) argued that government recognition in internet 
provides better access to information and services provided by 
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government anywhere, anytime and anyone who got the 
knowledge and equipment (computer, smart phone…etc.). 
 

1.3 Contribution to the Environment 
        E-government has many benefits to many parts of the 
country and environment part is not an exception from other 
social and government benefits. Otenyo & Lind (2004) listed 
some environment benefits and they are as following:  

• Waste management by coordinating collecting data 
• Web-based portal would manage and improve access to 

public information and coordination information. Better 
recycling management 

• New technologies and systems supports recycling and 
waste management  

• Manage pollutant emissions reduced from electronic 
registering and tracing of vehicles to study their history 

• Permit and enable citizens to raise emails and 
information about environmental problems of 
neighborhood  

• Facilitate proposed tree plantation and projects focus in 
environmental protection 

• Rate of environment aspects and deforestation by 
citizens and decision makers through e-data storage and 
data sharing at regional level 

 
        Lollar, Xia (2006) argued that web portals design can play a 
significant role in keeping citizens and public civilization better 
informed and keep them active to support authorities in 
maintaining cleaner streets, reduce maintenance and cleaning 
cost, increase recycling and recycling options and reduce 
complains. Normal and few targeted information about the 
recycling areas, points methodologies, benefits, communities 
environmentally safe and, the most important, the way to meet 
national environmental sustainability targets and laws could be 
posted on portals (Al-Zahrani, 2011). 
 

II. E-GOVERNMENT ADVANTAGES 
        Many advantages suggested by scholars that are associated 
with e-government and the establishment of it such as: citizens 
access, citizens participations, service integration and facilitation 
of general compliance. Recent studies furnished that: interactive 
websites and portals published by government would encourage 
citizens to participate in decision-making which will increase 
citizen’s satisfaction and trust in government and the 
accountability level in government agencies (Johnson 2007). 
Torres, Pina and Acerete (2005) argued that considering 
technology as a way to reduce cost and increase efficiency only 
is a wrong consideration path. Since, it is a remarkable and 
efficient way of facilitating a communication and discussion 
platform with clients to respond to their needs. Hence, 
government’s offered and delivered services through e-channels 
are termed e-government. Moreover, e-government conducted 
and initiated by most of the countries around the world took into 
their consideration and concentrate in services and delivery of 
information to citizens and businesses. However, these services 
through e-channels are not supposed to replace traditional 
methods but it should assist and supplement it (Al-Zahrani, 

2012). Bertot, Jaeger and Grimes (2010) indicated different 
advantages of ICTs and the services attached to it like e-
government like 

• reducing corruption 
• promoting good governance 
• strengthening the reform-oriented initiatives 
• reducing potential for different corrupt behaviors 
• enhancing government-citizens relationships and 

government-employees relationship 
• allowing citizen to track their activities and service 
• monitoring and controlling government employees 

behaviors 
 
        The main idea of e-government is to define the usage of 
available information and communication technology 
infrastructure in order to transform government services from 
traditional way to more accessible, effective and accountable 
service way. Ultimately, the main aim of e-government is to offer 
both citizens and businesses an access to government and public 
services with all promised and indicated advantages (Torres, Pina 
and Acerete 2005). On the other hand, there are many studies 
conclude that citizens may play an important role in decision 
making process by being engaged and have access to more 
information and surveys conducted by government which will 
develop a stronger relationship and trust between both sides (Al-
Zahrani, 2012) 
 

2.1 Opportunities of E-government  
        Grant and Chau (2005) stated from open approach 
viewpoint that most of the governments from different levels and 
prospective are confronting money and budget related plan, 
demand and responsibilities even in the middle of monetary 
emergency. Evidence to that is the examination conducted and 
directed by UNESCO (2004) which demonstrated that ICTs can 
play as catalyst to re-invent government by infusing some 
inventive thoughts in important aspects like legislature 
foundation and structures to upgrade parts like procurement of 
products and administration with more focus in stupendous 
viability, productivity and easier expenses (Grant and Chau, 
2005). Therefrom, it can be observed that e-government has 
many advantages in many aspects and sides of the local and 
global aspects. For instance, Wescott (2001) illustrated that the 
facilitation of more convenient government services will lead to 
have More efficient and cost-effective government, allow 
information access to greater public and increase the 
accountability of government to citizens and Seongcheol, Hyun 
and Heejin, (2008) argued that in order to improve transparency 
and to combat corruption in government sector, E-government is 
increasingly being used. Information and communication 
technologies (ICTs) are discussed and agreed by many as a cost-
effective and convenient solution to reduce corruption and 
promote openness and transparency (John, Paul and Justin, 2010) 
while “E-government has the potential to reduce the cost of 
service delivery, although the front-end costs of development 
may mean that cost savings are not immediately realized” 
(Caroline and Karen, 2006, p1). Some main advantages 
illustrated by different scholars are further discussed below: 
 

2.2 Equal Access to Public Information 
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        West (2004) argued that e-government utilization would 
affect the access to open data negatively and conceivably expand 
provincial and reconciliation world widely. Case in point, 
Anderson (2006) contended that government employments 
promotion on website, portal and internet would upgrade 
individual’s capacity specifically for individuals who have no 
administration association. Ashcroft, Griffiths and Tiffin (1998) 
contended a similar concept which is that e-benefits just befit the 
well-to-do mark that have engineering admittance and utilization 
aptitude higher than and more gainfully than their less individual 
natives. 
        Al Shihi (2005) stated that in order to counter the equivalent 
availability contention, all government sectors especially the 
sectors that specified and made for creating nations, are giving 
data stands, services and vouchers to other natives that don’t 
have their own private machines to get into the internet. Melitski 
and Holzer (2007) concluded that E-government transparency 
can possibly oversee and scatter generally open data. An 
apparatus like e-government should be utilized in order to 
improve transparency and responsibility in the open 
administration conveyance (Grant and Chau, 2005). Considering 
all above mentioned targets, Misuraca (2007) illustrated that a 
strong two-route correspondences between different parts like 
business, natives, non-governmental association and government 
offices is required (Meso, Datta and Mbarika, 2006). Misuraca 
(2007) further noted that having only spot advanced workstations 
and government sites in government business locals is not 
enough and it requires also resident association. Furthermore, 
disappointment in fail to improve such intuitiveness would act as 
sustain the customary correspondence model which has various 
levels, vertical and disinclined to compelling dialog (Grant and 
Chau, 2005). Transparency and new accountability forms have 
been highlighted as good governance key elements. Searching 
for new governance styles that promote for higher transparency 
levels along with the citizens engagement is illustrated as a way 
of improving citizens’ trust in governments and from it the 
government-citizens relationship (Bonsón et.al, 2012). Moreover, 
Hassan and Fatimah (2014) empowering the employees of public 
and governmental sectors through practicing e-government 
service style would work like catalyst that creates trustworthy 
behaviors among employees. This behavior would be beneficial 
in promoting transparency, effectiveness, efficiency and 
innovativeness. 
        As per Reddick (2004), with the absence of a two-way 
correspondence framework, countries and nations may consider 
the fact that they posted dissention o communicated some worry 
online and legislature authorities may react fundamentally 
according to it. Regardless, whatever the claim reaction from 
countries and nations about their data, reaction or protestation 
and the way issues and aspects are handled, there will be less 
averse to trust government and partake all in broad daylight 
arrangement procedure (Grant and Chau, 2005). 
 

2.3 Lower Costs 
        Jensen (2007) mentioned that politically, especially among 
traditionalists, the governments’ using is generally not well 
known. Thus, the progress of legislatures are usually a planning 
approaches to control and chop down open uses as the income 
contracting is in progress and keep on. Moreover, Clinton 

organization gave a guarantee to redesign government businesses 
guarantee to reflect hones specifically in the private area where 
benefits, gainfulness, results and effectiveness are the main 
impetuses (Jensen 2007).  
        Reece (2006) illustrated that the small percentage of 
administrations in terms of creating nations are propelling 
activities in e-government and the reason behind that is nation’s 
prospective change and the impact form unique hobbies by 
global giver group (Grant and Chau, 2005). 
        Santos and Heeks (2003) illustrated that the utilization of 
administration, substance and data framework engineering would 
simplify and reduce the cost of redesigning open data and also 
offering data crosswise over organizations and parts. 
Furthermore, they declared that engineering is utilized by 
legislature in order to guarantee open approaches are suitable to 
introduce intercession at lower and better costs.  
 

2.4 Efficiency and Effectiveness 
        ICTs utilization would build productivity and viability 
drastically in the open data and administration approach. 
Additionally, online administration’s procurement would 
decrease the organization’s paperwork lessons and spare time 
because administration could form in anyplace and anywhere. 
Standalone automatic systems can kill or at least eliminate the 
administration slips danger (Silcock, 2001). Such product 
features and capabilities will definitely permit governments to 
lessen excess positions and lookout for motivating factors and 
forces for citizens and public to utilize online administration. 
Rwanda for instance had its e-government empowered in excess 
of 95% of the total populace to utilize web to get national 
personality card (Silcock, 2001).  
        Two main features should be available in the administration 
methodology of every system which are transparent and powerful 
(Anderson, 2006). Silcock (2001) outstanding that citizens would 
have the chance to partake, participate and consider chose 
authorities with their decisions and responsible for issues and 
expansive strategy activities. 
 

2.5 Reduce Corrupt Practices 
        Hassan and Fatimah (2014) Good governance would act like 
a strong and solid foundation for the reforming of organization 
especially through aspects like: cultural, intellectual and 
technological interactions among existing employees. The good 
governance principles drive existing employees to be better in 
effectiveness and transparent while providing a high services 
quality. Additionally, it protects them from being involved in 
different and various corruption behaviors. Moreover, the 
government services quality can easily be improved with more 
personalized services through the information communication 
technology (ICT) usage (Hassan and Fatimah, 2014).  
        The World Bank observed that defilement is an emergency 
that is unfavorable to social, monetary and political development 
of creating nations Thus, Tat-Kei Ho (2002) noted that 
degenerate practices are considered among the biggest 
difficulties confronting political administration in the 
development of majority of systems rules. Furthermore, it is a 
standard practice in most of the creating nations for common 
servants to expect a payoff or even a kick once again for each 
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administration aspect that they give and provide (Tat-Kei Ho, 
2002). 
        The disappointment and fail to handle an affection in human 
rights in any case can lead to unnecessary and avoidable 
postponement or at least to out foreswearing of the asked from 
administration. Therefore, regulations and guidelines can be 
improved thoroughly by ICTs technology usage because the 
computerization and automated system technologies and their 
capacity to impart data can help to expand transparency (Tat-Kei 
Ho, 2002). Anderson (2006) commented in this as, online 
administration dispense with the sector, department or 
organization as well as eliminate and kill of particular touch and 
reason that could lead and include inclination or defilement and 
on the other hand would empower and improve the 
administration’s reactions and decisions (Tat-Kei Ho, 2002).  
 

2.6 Political Participation and Democratic Governance 
        Political science and open organization aspect are 
considered one of the most significant subjects and aspect in this 
field. Since, political cooperation is considered as the national 
engagement in route to the level and point where it impacts open 
approaches (Kenny, 2003). An articulation in voting to support 
such decision being processed to occupy the verbal 
confrontations approach, fighting, congress affirming, political 
gathering enrollment, support the raise of political battle and 
consider the responsibilities of organization. Natives guarantee 
that the vote precepts are influencing and it will describe 
government responsibilities, law principles, and transparency, 
free of races and have supported open approach procedures 
(Kenny, 2003).  
        Most of arrangement procedures conducted by specialists 
and scholars agreed the e-government have the capacity and 
capability to move beyond the administration cooperation to 
upgrade political cooperation as well. Kenny (2003) gave an 
example to that by illustrating that the utilization of legislature of 
internet can enhance its exercises, plan and arrangement and can 
also decrease the reliance on media that are divided and 
falsehood from the initial and primarily government’s resistance 
as a change resistance which will improve and increase political 
mileage. Furthermore, all modern styles and communication 
methodologies in Ngos, political activities and common pop 
culture needs solid data to broadcast and spread their messages, 
reasons development and initiate supporters. Hence, for whom 
are willing to be confined through political abuse from getting 
such data, internet would be the optimum way to recover their 
entitlement to open data (Kenny, 2003). In order to guarantee 
reasonable, free and continuous decision, the project of e-
government can improve and enhance the control of voter’s 
enrollment, decisions and fortify party regulations. 
Consequently, the insurance from electronic framework which is 
known as e-election process is that it will avoid the voting 
result’s control at the survey point of view and focus but this 
independent and standalone electronic framework can’t provide 
assurance for high velocity and precision (Bailard, 2009). 
        Elements like trustworthiness of the managers and the 
product limitations required in order to make preparation for 
hacking, ambush or information about the focus degree of the 
uprightness of race. Additionally Bailard (2009) commented that 
the relationship among free stream of data, stable gathering 

information and fair influence is positive. Hence, ICTs utilization 
to register and enlist party parts would enhance and improve the 
widening the base of gathering. Furthermore, the capacity and 
power would be in citizens and residences hand to catch up 
strategy motivation and political crusades in order to ensure that - 
as imagined – all advantages like balanced government and 
outflow flexibility are generated from the multiparty system 
(Bailard, 2009). 
 

2.7 Promotion of Public-Private Partnerships 
        Public Private Partnership or as known as the 3Ps (PPP) is 
involving the vital and exertion organizations between private 
areas and general population. As principle in execution of 
significant and important activities of such organizations on 
terms of aptitudes, different assets and expenses would be 
powered (Bailard, 2009). World Bank Report indicated that the 
assets and ability of the private part are influenced by 
administration for instance, activities like giving requisitions 
fittings and programming, quacking and improving network, 
executing benchmarked aptitudes, appraisals, abilities and 
certificate (Bailard, 2009). 
        PPP is an instrument that gives reciprocal assets in order to 
dodge unnecessary redundancies especially when confronting 
challenges plan by governments. Legislature is an essential 
motor that in improving and empower the budgetary assets in 
business and private segment. It can be empowered by systems, 
cooperation and organizations (Kaaya, 2003). Essentially, Centre 
for Technology in Government (CTG) illustrated that 
government’s prosperity to enhance and improve administration 
conveyance through its utilization fundamentally depends on 
cooperation among diverse government’s offices, Ngos and 
private parts (Kaaya, 2003). Evidence to that is that CTG 
proposal to have incorporation of government offices’ work 
method, exertions and data streams in order to improve and 
enhance the viability and productivity. Kaaya (2003) look at 
today’s difficulties and obstacles as they are so tremendous and 
they force administrations in different organizations and 
governments to work as single association and avoid acting 
alone.  
 

III. RESEARCH METHODOLOGY 
        In order to check citizen’s point of view in adopting e-
Government approach in Sultanate of Oman, a qualitative 
approach was conducted through several meetings. Researcher 
took interviews with 9 persons upon to their position, interaction 
with electronic services and knowledge. Some of them work in 
governmental sectors while others are in private or personal 
businesses. Table 1 below shows the response when asked about 
the advantages and the actual reflect in the current situation of e-
Government in Oman. 
 
 Yes No 
Opportunity 7 (78%) 2 (22%) 
Equal Access 6 (66%) 3 (33%) 
Cost reduction 6 (66%) 3 (33%) 
Efficiency 3 (33%) 6 (66%) 
Anti-corrupt 4 (44.5%) 5 (55.5%) 
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politics 4 (44.5%) 5 (55.5%) 
PPP 2 (22%) 7 (78%) 
 

Table 1: advantages vs current e-Government status 
 

IV. DISCUSSION 
        As per the first question which was about the opportunity 
the citizens will have in the current e-Government status in 
Oman, most of the answers were positive mostly due to the 
neighbor country status (UAE) and they see that the goal is 
achievable. However, some negative answers were received and 
it was mainly due to the lack of the efficiency. 
         “Equal Access advantage is one of the most hoped goal” 
one of the answers received. Majority of the answers was 
positive due to technical and behavioral acceptance to have such 
advantage. On the other hand, some answers were negative with 
a correlation of corruption and politics where they think that 
equal access will not be achieved totally. 
        Although most of the answers of cost reduction was positive 
but some of them differentiate about capital expenditure 
(CAPEX) and Operational Expenditure (OPEX). Their comment 
was that OPEX will be reduced but CAPEX will be high, indeed, 
this comment is valid due to the huge capital required for 
completing e-Government project. 
        Anti-Corruption and Politics answers shows almost similar 
and equal percentages and that is because some interviewees 
gave comments that e-Government has no effect in these aspects 
in Oman while others thought that it will enhance these aspects.  
        3Ps question had a bad overview with majority of answers 
with negative feedback and with strong comments with bad 
promotions in all aspects of the project. Figure 1 below show 
interviews output reflected from Table 1. 
 

 
 

Figure 1: advantages vs current e-Government status 
 

V. CONCLUSIONS 
        E-Government has many advantages that would enhance the 
lifestyle of nation, citizens and service quality if it is well 
organized and implemented correctly. This implementation is 

varied from nation to another due to many aspects with regards 
to technology, behavior and culture. Hence, Sultanate of Oman 
approach should take in consideration local and neighbor 
situations for enhancing the project’s approach and to boost up 
the process. Aspects like 3Ps and efficiency of the project 
currently and expectation of future is damaged in local’s minds 
which effects their trust towards their government which effects 
citizens-government relationship.  
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    Abstract- Advertisement by involvement of celebrities 
becomes an essence in modern competitive marketing 
environment for high recognition and creation of strong product 
perception. These days this practice has been extremely 
noteworthy and the impact celebrities have on people is 
unparalleled. In a country like India which is known for adoring 
its celebrities, organizations  have found an open door to 
influence the buying decision of people and are known  to encash 
this in the best conceivable way by delegating them as their 
image ambassadors. Celebrity endorsements now play an 
important role from the perspective of brand building. This 
exploratory and quantitative research is aimed to assess the 
impact of celebrity endorsement in consumers’ purchasing 
decisions. The principle goal of this study is to look at the 
relationship or effect of big name on a brand and to further 
analyse consumers’ perception towards effectiveness of such 
endorsements on their brand loyalty.  
 
    Index Terms- Celebrity Endorsements, Brand, purchase 
behavior, brand loyalty 
 

I. INTRODUCTION 
 
   Advertisement is “the art of persuasion’’ that is mainly 
concerned to create awareness about what is being offered with 
ultimate objective to persuade towards buying. Celebrity 
endorsement is defined as “an  individual who enjoys public 
recognition and who uses this recognition on behalf of a 
consumer good by appearing with it in an advertisement” 
(McCracken, 1989). Celebrity branding is a kind of branding  or 
publicizing in which a superstar turns into a brand ambassodor 
and utilizes his or her status as part of the general public to 
advance or embrace an item, administration or charity. This is 
valid for exemplary types of big names like performing artists 
(ex Shahrukh khan, Amitabh Bachhan), models ( John Abraham, 
Malaika Arora, Diya Mirza) Sports competitors (ex. Sachin 
Tendulkar, Sania Mirza) performers (Barkha Dutt, Shekhar 
Suman) And Pop Stars (Mika, Dailer Mehndi) as well as 
businesspeople (ex Dirubhai Ambani) and even government 
officials (Laloo Prasad Yadav) 
 
In spite of the fact that the cutting edge shopper is getting more 
and more empowered, brands are still being propagated  using a 
celebrity’s status, power and fan following. How successful these 
commercials are, that is what companies always struggle to 
understand.  

  Product sassociated with celebrities appear to have a greater 
impact on consumers than products that have never previously 
been associated with a celebrity. However, using testimonials by 
famous people simply because of the power the technique offers, 
without concerning oneself with the appropriateness of the 
message leads to a loss of credibility by breaking contact with 
reality (Leschnikowski, Schweizer,&Drengner, 2006). 
 
The personality chosen to make the endorsement must have 
specific characteristics, which will vary depending on the 
company’s business sector and, in addition o these, must actually 
consume the product they advertise because otherwise the 
celebrity’s seal of approval will end up selling the product, but 
will not contribute to building brand identity due to a lack of 
consistency. Therefore, successful campaigns are the result of 
correctly matching the celebrity and the message to the brand, 
because, when both celebrity and brand have values and 
followers in common, the benefits are multiplied, both for the 
brand and the celebrity (Milward BrownBrasil, 2006; Guimarães, 
2006;Leschnikowski,Schweizer, & Drengner, 2006). 
 
Taking into account the relevance of this marketing tool, the 
objective of this study is to investigate the influence exerted by 
celebrities endorsement in advertisements on consumers’ 
purchasing decisions. A sample of 70 consumers was taken 
across Delhi/NCR to understand whether celebrities play any 
significant role in influencing the purchase decision of 
consumers. The study was also conducted to understand 
consumer’s perception towards the effectiveness of such 
endorsements and its overall impact on consumer brand loyalty. 
 
Research Objectives 

• To find the influence of celebrity endorsement on 
consumer brand loyalty 

• To find out how important celebrity endorsement is to 
consumers and does it affect their awareness and 
responsiveness towards the Brands 

• To find out the consumers’ perception towards  the 
effectiveness of celebrity endorsements 
 

II. LITERATURE REVIEW 
    
   Loudon and Bitta (1994), defined consumer behaviour as “the 
decision process and physical activity individuals engage in 
when evaluating, acquiring, using or disposing of goods and 
services”. It encompasses concepts drawn from psychology, 
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sociology, anthropology, history and economics. This means 
that, in developing products that consumers would obtain value, 
marketers requires good understanding of how consumers treat 
their purchase decisions. Consumer behaviour involves much 
more than understanding what products a consumer buys. It 
embraces factors, which can affect the decision-making process 
as a person works through the purchase decision. The number of 
potential influences on consumer behaviour is limitless. These 
include internal as well as external factors and celebrity 
endorsements play an important role in them. 
 
Choi, Lee and Kim (2005), Teich(2008) claim that consumer 
behaviour can be planned and controlled. Celebrity endorsement 
is one of the strategies employed successfully by publicity 
agencies in their campaigns in order both to persuade consumers 
and to generate a significant positive impact on companies’ 
financial results. The technique consists of employing celebrities 
with attractive qualities to promote products or services 
(Atkin&Block,1983;Erdogan,1999; Pornpitakpan,2003; 
Silvera&Austad,2004; Leschnikowski,Schweizer,& 
Drengner,2006; Hayward, Rindova, & Pollock,2004; Teich, 
2008). According to Muniz (2006)and Milward Brown Brasil 
(2006), it is estimated that one quarter of all publicity campaigns 
run worldwide employ celebrity endorsement a same ans of 
improving the image of a company’s brand, thereby influencing 
consumer purchasing attitudes. Products associated with 
celebrities appear to have a greater impact on consumers than 
products that have never previously been associated with a 
celebrity. (Walker,Langmeyer,& Langmeyer, 1992;Pornpitakpan, 
2003). 
 
 
Celebrities are people who enjoy public recognition by a large 
share of a certain group of people whereas attributes like 
attractiveness, extraordinary lifestyle are just examples and 
specific common characteristics cannot be observed though it can 
be said that within a corresponding social group celebrities 
generally differ from the social norm and enjoy a high degree of 
public awareness (Schlecht, 2003). Celebrities are well 
recognized personalities having a strong attractive and 
impressive power to pursue the audience either by their 
likeliness, attractiveness, trust or by their congruency with brand 
which leads in creation of strong brand image and value in 
viewers’ minds. Multinational organizations’ attachment of 
celebrities with their brands is an additional effort exerted in ads, 
in order to gain more popularity of the product and its easy 
recognition for the purpose of purchase motivation. Intense 
attachment with celebrities attracts the people and motivates 
them to follow the celebrity (McCuthceon, Lange and Houran, 
2002) commonly known as “endorser” effect. 
 
Available literature on endorser effect gives clear information 
that how value is transferred (McCracken, 1989) by celebrity for 
promotion brand and creating awareness for the brand by 
celebrity characteristics, credibility, attractiveness (Pornpitakpan, 
2004) and image congruence (Choi et al., 2005, Nazir et al, 
2014). Consumers of the product are much effect by celebrity 
when they believe that endorser has actual attachment with 
product rather than materialistic gain. Numerous studies have 

similar views that the involvement of celebrities in advertisement 
shows successful results on credibility, communication evoke, 
recall and likeability of the advertisements and finally on 
purchase intentions (Menon et al., 2001; Lafferty and Golsmith, 
1999) 
 
The use of celebrities in marketing communication can be 
explained based on the following; 
 Celebrity endorsement increases the attention paid to an 

advert. 
 Celebrities are generally attractive, which helps persuasion 

when the product is attractive-related. 
 Celebrities are often well-liked, possibly leading to 

identification and consumer persuasion in an attempt to 
seek some type of relationship with the celebrity. 

 Also celebrity endorsement may lead media weight to have 
an impact on sales. 

 
The subject chosen has been investigated by countless 
researchers all over the world (Atkin&Block, 1983; 
Mccracken,1989; Walker, Langmeyer ,& 
Langmeyer,1992;Sakellarides,1999;Erdogan,1999;Pornpitakpan,
2003;Silvera&Austad,2004;Choi,Lee,&Kim,2005;Leschnikowsi,
Schweizer,&Drengner,2006;Rindova,Pollock,&Hayward,2006) 
were designed to investigate the returns and effectiveness that 
can be expected by organizations that use celebrity endorsement 
in their marketing campaigns. These results of these studies 
reflected positively on the practice, despite not all analysing the 
market from the same perspective.  
 
Organizations invest significant amounts of money to make their 
brands stand out and to align them with endorsers. 
Notwithstanding the high costs involved, companies benefit from 
using celebrities, who offer the possibility of creating an 
association between their qualities and the brand or product 
advertised, thereby attracting the attention of consumers (Walker, 
Langmeyer,& Langmeyer, 1992; Leschnikowski, Schweizer,& 
Drengner, 2006). 
 
Kaikati (1987 ) believes  there are five advantages to be gained 
from using celebrity endorsement: the attractiveness of the 
source, the credibility of the source, that congruence between 
source and brand, transfer of culturally constituted meanings, and  
influence on the sales of the products they endorse. 
 
The first benefit attributed to this tool is that a campaign 
employing celebrity endorsers helps to attract consumer attention 
to the product or brand being advertised from among the very 
large number of mess ages that consumers are exposed to every 
day (Maccracken, 1989 ; Erdogan, an, 1999 ; Silvera & Austad, 
2004 ; Boeing -da-Silveira, Marcon, & Nascimento, 2007) . 
These cond advantage refers to the capacity that celebrities may 
have to rehabilitate atarnished company image, in other words,a 
celebrity may be able to transmit credibility and respectability to 
consumers. Put it another way, the elements of attractiveness and 
credibility  related to the spokesperson’s knowledge and 
experience of given product or service. Specialization is also a 
part of establishing credibility and refers to the source’s capacity 
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to make valid claims. Reliability is also necessary for 
credibility,and this refers to the belief that the source’s claims are 
convincing and believable, and as such confers positive 
characteristics that affect whether the receiver of the message 
accept sit (Pornpitakpan,2003) The third advantage is related to 
congruence between the brand and the endorser, since the choice 
of celebrity must meet the criteria of the public identifying the 
product with the public figure, which will determine whether the 
celebrity’s attributes are actually transmitted to the end consumer 
(Silvera& Austad,2004) The transfer-of-meanings model is 
another factor influencing consumers, by which culturally 
constituted characteristics belonging to the celebrity are 
transferred to the products. The fifth and final major advantage 
of using a celebrity endorserin publicity campaigns is ofcourse 
that they help to improve the sales of the products they are 
promoting (Pornpitakpan, 2003). 
 
The potential risks associated with using a celebrity endorser are 
also very high, since organizations have very little control over 
the characteristics of the endorser who will have created their 
public image over the years. Furthermore, if the celebrity 
endorser becomes controversial due to negative behaviour this 
can potentially create risks for the company and its products 
(Pornpitakpan,2003; Silvera&Austad, 2004). 

III. METHODOLOGY 
     

A. Research Design 
     
     Research design is a logical and systematically plan prepared 
for directing a research study. It is the program that guides the 
investigator in the process of collecting, analysing and 
interpreting data. Descriptive research design is adopted in this 
study 
 

B. Data Collection Methods 

   In this research two methods are adopted for collecting the 
data. They are primary and secondary data. 

Secondary Data- Secondary data was collected from the internet, 
articles from scholarly journals and books to have in depth 
understand of the topic and help constitute and validate the 
survey questions  

Primary Data - Primary data was collected with an aid of a 
Questionnaire distributed through online channels. The data 
collection was done using a questionnaire of 12 questions 
(including demographic information), which consisted of closed 
and open ended questions. The questionnaire was designed to 
collect data about the perception and impact of celebrity 
endorsements on the consumer’s purchase decision. 
 

C. Sample Size  

A total of 70 responses were collected from respondents ranging 
from age group of 18-35 years. Convenience sampling technique 
was adopted for this study. 
 
D. Data Analysis Tools 
 
MS excel along with charts and graphs were used to analyse the 
data. The main findings of the study are elaborated in the next 
section. 
 

IV. PRESENTATION AND INTERPRETATION OF FINDINGS 

1. Demographic Analysis of the sample 

The results in the table 4.1 were generated to depict the 
background information about the sample of 70 respondents. 

Description Frequency Percentage 
Gender   
Male 32 46% 
Female 38 54% 
Age   
 Under 18 yrs 0  
 18-25 yrs 46 66% 
 25-35 yrs 21 32% 
 35-45 yrs 2 2% 
 Above 45 yrs 0 0% 
Profession   
 Student 27 39% 
 Housewife 1 1% 
 Self Employed 2 3% 
 Salaried Professional 40 57% 
Income Group   
 Not Applicable 23 34% 
 Less than 2 lakhs 5 7% 
 Between 2-5 lakhs 10 15% 
 Between 5-10 lakhs 23 34% 
 Above 10 lakhs 7 10% 

Table 4.1. Demographic analysis the sample 

Out of the 70 respondents, 54% were males and 46% were 
females. 

Majority (66%) belonged to age group of 18-25 years followed 
by 32% who belonged to the age group of 25-35 years. Only 2 
people belong to the age group of 35-45 years.  

Out of the total population, majority (57%) were salaried 
professionals, followed by students(39%). Only 2 were self-
employed(3%) and 1 was a housewife.  

34% of the sample belonged to the income group of 5-10 lacs per 
annum whereas 15%  to the income group of 2-5 lacs. 
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2. Factors considered important during purchase of products    

Respondents were asked what factors they considered important 
while buying a product. According to the respondents, “Quality” 
is the most important factor considered during buying a product 
followed by “Price” and “Brand Image”. “Advertisements” 
are not considered as an important factor during product 
purchase. 

 

Figure 4.2 Factors considered important during purchase of 
products 

3. Importance of advertisements and promotional activities in 
product purchase 

  

Figure 4.3 Importance of advertisements and promotional 
activities during product purchase 

On being asked the importance of advertisements and 
promotional activities on product purchase, 57% of the 
respondents agreed that advertisements and promotional 
activities play an “important” role during product purchase.  27% 
said that it is “very important” factor in product purchase 
decisions. Only 7% agreed that advertisements and promotional 
activities are not at all important for taking product purchase 
decisions. 

4. Preference to see celebrities endorsing a favourite brand on 
television 

Figure 4.4 Preference for celebrity endorsements 

It can be seen from the bar chart that out of the 70 respondents, 
40 respondents (57%) said that it “Doesn’t Matter” to them if a 
celebrity endorses the brands they like on television. Only 24 
respondents (34%) said “Yes” they like seeing celebrities 
endorsing brands they like on television. Only 6 people gave a 
negative response to the question 

5. Effectiveness of ads endorsed by celebrities as compared to 
those which are not  

 

Figure 4.5 Effectiveness of ads endorsed by celebrities as 
compared to those which are not 

On being asked if ads endorsed by celebrities are more effective 
than those which are not, 20% said that ads with celebrities are 
“definitely” more effective than ads which do not have 
celebrities in them. 50% were of the opinion that ads having 
celebrities “might be” more effective than ads which do not have 
celebrities in them. 21% said that it “doesn’t matter” as there is 
hardly any difference between the effectiveness of ads having 
celebrities in them as compared to those which don’t.  

6. Perception on effectiveness of celebrity endorsements 

Respondents were asked to rate seven statements to understand 
how strongly they agree with the effectiveness of celebrity 
endorsement.  
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Table 4.6 Reponses to statements to understand the perception of 
celebrity endorsements 

It can be seen that majority of the respondents “Agree” with the 
statements. It is interesting to note that 29% of respondents 
strongly agree that “celebrity endorsements catches public 
attention and helps boost sales”; 70% of respondents “Agree” 
that “celebrity endorsements refreshes the memory of a 
brand”;67% agree that “it creates a sense of familiarity of the 
brand” and 63% agree that “celebrity endorsement is an effective 
tool for persuading consumers to make purchase”. 

7. Likelihood to buy products endorsed by a celebrity 

 

 

Figure 4.7 Likelihood to buy products endorsed by celebrities 

On being asked if respondents were willing to buy products 
endorsed by a celebrity, nearly 79% fell in the ‘detractors” 
category ( those who replied 1-6 on the scale) i.e  they were not 
willing to buy products endorsed by celebrities.  17% were 
passive to the statement (those who replied 7 and 8) and only 4% 
were promoters who said that they are likely to buy product 
endorsed by a celebrity. 
 
8. Willingness to switch to new product from regular products 

if endorsed by one’s favorite celebrity

Figure 4.8 Willingness to switch to new products if endorsed 

by favorite celebrities 

Respondents were asked if they were willing to switch to  a new 
product from their regular product if it is endorsed by their 
favourite celebrity. Majority of the respondents (59%) said that 
they were not willing to switch to new product if it is endorsed 
by their favourite celebrity. 7% said that they will switch to a 
new product if their favourite celebrity endorsed it. 34% said that 
they “can’t say” if they would switch to a new product given 
their favourite celebrity starts endorsing it 

 

V. MAJOR FINDINGS 

a) People give more importance to quality, brand image and 
price than advertisements .  
 

b) Advertisements and promotional activities are considered 
important while purchasing products by majority of the 
respondents (51%) 

 
c) Majority of the respondents (57%) were neutral in their 

response when asked about their preference to see celebrity 
endorsing brands on television 

 
 
d) Majority of the respondents (79%) were not willing to buy 

products based on the fact that they are endorsed by 
celebrities. Only 4% strongly supported that they will buy 
products if they are endorsed by celebrities 
 

e) Only a small percentage (20%) agreed that ads having 
celebrities in them are more effective than those which 
don’t. 50% said that having celebrities in advertisements 
might be more effective than those which don’t . 
 

f) On the effectiveness of celebrity endorsements, it was clear 
that majority of people thought that celebrity endorsements 
“Catches public attention and help boost sales”, “ boosts 
one’s self image while buying product endorse by a 
celebrity”, “creates a sense of familiarity  with the brand” 
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and “ refreshes memory of a brand”. Thus, celebrity 
endorsements are perceived to enhance the awareness, 
responsiveness and brand image of products  

 
g) It was interesting to note that along with people unwilling 

to buy products endorsed by celebrities, 59% stated that 
they were not ready to switch to a new product if it is being 
endorsed by their favourite celebrity.  This shows that 
celebrity endorsement does not necessarily influence 
consumer brand loyalty.  

VI. CONCLUSION 
From this study, it becomes clear that the use of celebrities to 
endorse a marketing offer are perceived to enhance the 
awareness, responsiveness and brand image of products and  
creates a connection which forces a consumer to patronize a 
product. It has been proved from the discussion that celebrity 
endorsements are a powerful and useful tool that magnifies the 
effect of a campaign but the word of caution to be followed 
seriously; celebrities alone do not guarantee success nor does a 
great advertising campaign or the best possible product. It is the 
combination of several factors especially the price and other 
elements that work together for the success of a brand and its 
acceptance in the minds of consumers as well as for its market 
offering 
  
Modern day consumers are well educated and smart, they know 
celebrities are being paid for these endorsements and this 
knowledge makes consumers, more practical in their judgement 
about products. Majority of the respondents still favour quality 
and brand image over advertisements  and these people are not 
ready to switch to new products based solely on who endorses 
them. This proves that celebrity endorsement does not 
necessarily influence consumer brand loyalty. 
. 
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A Review on Dalith Women Empowerment in India 
Ramaiah.Kollapudi, Nagamani.K, Latchaiah.P, Kishore.Mendam 

 
Abstract- Empowerment is the expansion of asserts and 
capabilities of poor people to participate in negotiate with 
influence, control and hold accountable institutions that affect 
their lives. Education   is one of the important sources of 
empowering women with the knowledge, skill and self 
confidence   necessary to participate fully in development 
process. It enhances better socio-economic development. Women 
empowerment in India is highly dependent on several variables 
that include caste, class, family background and culture, 
Geographical location it may be urban or rural and age. The 
barriers of dalith women empowerment are discrimination in the 
society, economic disadvantages, religious practices, social 
believes and violence against women. They are unable to access 
health and educational services, lack decision making power and 
face higher level of violence. There is an immediate need for 
empowering dalith women in present scenario. 
 
Index Terms- Dalith women empowerment, education, socio-
economic development. 
 

I. INTRODUCTION 
he oxford English dictionary defines empowerment as the 
action of empowering. The word empower is of French and 

Latin derivation consisting of the preposition “em” and the noun 
“power”1. Empowerment is of intrinsic value it also has 
instrumental value. Empowerment is relevant at the individual 
and collective level and can be economic, social or political. The 
term can be used to characterize relations within household or 
between poor people and the other actors at global level. There 
are important gender differences in the causes, forms and 
consequences of empowerment or disempowerment. Hence there 
are obviously many possible definitions of empowerment, 
including rights based definitions.  Most definitions focus on 
issues of gaining power and control over decisions and resources 
that determine the quality of one’s life. Most also take in to 
account structural inequalities that effect entire social groups 
rather than focus only on individual characteristics. The UNICEF 
women’s equality and Empowerment Frame work emphasizes 
women’s access, awareness of causes of in equality, capacity to 
direct one’s own interests and taking control and action to 
overcome obstacles to reducing structural 
inequality.(UNICEF2001).The United Nations Development 
Programs Gender empowerment measure focuses on inequalities 
in economic and political participation and decision making 
power and resources(UNDP1995).2Empowerment has been 
defined as to infuse people with power (Naryana2002 world 
development report) i.e. access to resources .As expansion in 
individual agency(Kishore2002). As a power of decision making 
.e. autonomy (Jojeebby1995)3.Empowerment is the expansion of 
freedom of choice and action. Our father of nation Mahatma 
Gandhi be lived that women have to play an important role in 
politics making it more accountable, transparent corruption free. 

He wrote in Harijana on 21st April 1946.He emphasized that 
enrolment of women as voters have imparted to them practical 
education to bring about a change in them. If they will do this 
they will purify the present unclean atmosphere4. 
        Jawaharlal Nehru said that “education of a boy is education 
of one person but education of one girl is the education of entire 
family5.The women of any country has an important contribution 
in the progress of that country. It is the women who are capable 
of building such children who may lead the country to the path of 
progress and prosperity. An educated woman makes the family, 
society and culture. Manu has therefore rightly remarked that 
God resides at the places where women are worshiped .By 
worship of women we do not mean the worship through 
conventional means but we mean where women are respected 
proper  provision of education made for them and they are given 
freedom equal to those of men in the society. The out most 
expansion of women education is necessary for the achievement 
of all side development of India.6 
        In Indian traditional caste system people are divided in to 
four groups based on their occupation such as Brahmin, 
Kshatriya, Vishay and Sudra. There are two more caste groups 
considered as daliths namely scheduled caste and scheduled 
tribes, who are living outside the main stream of the society due 
to their lower socio-economic status and discrimination. Daliths   
have reminded as culturally, educationally, economically and 
socially deprived section. In dalith society women are more 
important than in other social groups, because they work harder 
and the family management depends on them. A Dalith woman 
plays a significant role in their cultural, religious, social, 
economic ways of life and they are considered as a development 
factor in their family as well as society. But they are still lagging 
far behind in the different walks of life good health, employment, 
education, social and political position and empowerment etc.7  
        The idea of women  empowerment was introduced at the 
world women’s conference in 1985.In India the empowering 
women was focused in the eight year plan(1992-1997) at the 
grass root level  and empowering women through translating the 
recently adopted national policy for empowerment of 
women(2001) into action and survival, protection and 
development of  women and children through right based 
approach was taken care in tenth year plan(2002-2007).The 
government of India launched and implemented a number of 
schemes towards poverty, allegation and women empowerment 
but it was observed that women in rural areas especially from the 
poor families could not be benefited. This led to the country to 
launch mother pregame called Swarna- Jayanthi Gram 
Swarozgar Yojana (SJGSY).It was launched to provide economic 
empowerment to the rural especially the women. It was decided 
in national conference in June2001 to raise the number of SHGS 
in the country from 5.11lakhs to10lakhs. 
        According to Rawland, in order to understand the process of 
empowerment, there is a need to be aware that power can take 
many different forms. Rawland explains: 

T  
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        a. Power over: Controlling power, this may be responded to 
with compliance, resistance (which weakens processes of 
victimization) or manipulation. 
        b. Power to: Generative or productive power (sometimes 
incorporating or manifesting as forms of resistance or 
manipulation) which creates new possibilities and actions 
without domination. 
        c. Power with: ‘a sense of the whole being greater than the 
sum of the individuals, especially when a group tackles problems 
together’. 
        d. Power from within: ‘the spiritual strength and 
uniqueness that resides in each one of us and makes true human. 
Its basis is self-acceptance and self-respect, which extend, in 
turn, to respect for and acceptance of others as equals.8 
 
VARIOUS DIMENSSIONS OF EMPOWERMENT9: 
        According to UNIFEM there are five important dimensions 
of female empowerment. 
1. Educational attainment,   2.Economic participation, 3.Political 
empowerment 
4. Health and wellbeing, 5.Economic opportunity. 
 

II. METHOD 
        We collected the data through the study of their literature 
from the online journals, publications and books. 
 

III. DISCUSSION 
COSTITUTIONAL SAFE GUARDS10: 
        The founding fathers of our constitution desired to secure 
Justice, political, social and economic for all citizens. They 
realized that the inequitable forces embedded in the socio 
economic system and also political organizations, had resulted in 
deprivation and disadvantages for the poor and weaker sections 
of the society. So it is necessary to provide specific safeguards in 
the constitution for the scheduled castes and scheduled Tribes. 
These people due to tradition, circumstances were the most 
deprived, weak and vulnerable among the various sections of 
society. The various safe guards and protective measures sought 
to ensure for them freedom from exploitation, all-round 
development and social injustice. These safe guards help them to 
form part of the main stream of the society. These safeguards can 
be classified as fallow. 
 1. Education and cultural safeguards: 
        Article 15(4) empowers the state to make any special 
provision for the advancement of any socially and educationally 

backward classes of citizens (or) SCs&STs.This provision was 
added to the constitution through the constitution. (First 
Amendment) Act 1951,which emended several articles, This 
provision has enabled the state to reserve seats for SCs &STs in 
educational institutions including technical, engineering, and 
medical colleges. 
        Article 29(1).provides that “any section of the citizens 
residing in the territory of India(or) any part of their of having a 
distinct language ,script (or) culture of it own shall have the right 
to conserve the same. 
2. Social safeguards: 
        Article 17 Untouchblity is abolished and its practice in any 
form is forbidden. The enforcement of any disability arising out 
of “Untouchbility” shall be an offence punishable in accordance 
with law. There are two important legislations relating to this 
article (viz) the protection of civil rights Act 1955. The 
scheduled castes and the Scheduled tribes (prevention of 
Atrocity) Act, 1989. Article 23 prohibits traffic in human beings 
and beggar and other similar forms of forced labour and provides 
that any contravention of this provision shall be an offence, 
punishable in accordance with law. 
Article 24provides that no child below the age of 14 years shall 
be employed to work in any factory (or) mine (or) engaged in 
any other hazardous employment. There are central and state 
laws to prevent child labour. This article is significant for SCs 
&STs too as a substantial portion, if not the majority of child 
labour engaged in hazardous employment belong to SCs &STs. 
 
3. Political safeguards: 
         Article 164(1) provides that in the state of Bihar, 
Madhyapradesh and Orissa there shall be a minister in- charge of 
tribal welfare of the scheduled castes and backward classes (or) 
any other work. Article 330 provides for reservation ion of seats 
for SCs &STs in the Lokasabha.Article332 provides reservation 
of seats for SCs & STs in the state vidhana Sabah 
 

IV. CONCLSION 
        Dalith women empowered are a challenging issue in the 
present scenario. They are economically, educationally and 
socially backward when compared to other social groups. The 
literacy rate of dalith women is very low compare to the general 
population. 
 
Literacy Rates of sc by sex and Rural-Urban Distribution11: 

        Literacy Rates of sc by sex in Rural and Literacy rates of sc 
by sex in urban   
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Literacy Rates of sc by sex in Rural                                                    Literacy rates of sc by sex in urban 
 

Source: Census of India, Office of Registrar General, India 
 
        As per Population Census of India 2011, the Literacy rate of 
India has shown as improvement of almost 9 percent. It has gone 
up to 74.04% in 2011 from 65.38% in 2001, thus showing an 
increase of 9 percent in the last 10 years. It consists of male 
literacy rate 82.14% and female literacy rate is 65.46%. It 
indicates that female literacy rate improvement is low till today. 
        Suggestions and recommendations to strengthen and 
empower dalith women’s are following  
        1. Establishment of new residential institutes like schools 
junior and degree colleges for girls students. 
        2. Supporting the dalith students with special scholarships, 
fellowships, hostel facilities, and remedial coaching. 
        3. The central government, state government and voluntary 
organizations should frame programs and policies for the 
empowerment of dalith women. 
        4. Government should strengthen the laws particularly for 
dalith women with special reservations. 
        5. Government has to bring awareness among dalith women 
about their rights and provisions in the law. 
        6. Government has to frame strict laws against 
discrimination and violence. 
 
        Among strategies for women empowerment, Government 
policies such as 73 and 74th amendment of Indian Constitution, 
Reservation policies, concessions, social legislation and 
enactment of certain acts were found be very important. 
However, the effect of such strategies failed to reach the target 
due to various bureaucratic and systemic failures. 
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Abstract- The use of English expressions frequently has helped 
the transfer of pragmatics rules, for language learners are very 
important. Language learners should not only acquire the correct 
forms and sounds of the target language, but also the knowledge 
of how language is pragmatically used in the target culture (Lee, 
2002). It is significant to develop learners‟ pragmatic 
competence in the classroom so as to increase their intercultural 
communicative competence in English. Learning English 
involves learning variety of communicative acts, or speech acts, 
to achieve their communicative goals in real life, including: 
requests, refusals, apologies, etc. A speech act is an utterance that 
serves a function in communication (e.g., apology, request or 
greeting). Compliments have been chosen as the topic of the 
present study. Holmes (1988) explains that compliments as one 
of the speech acts to express solidarity between speaker and 
hearer and to maintain social harmony. It is obvious that there is 
a wide variety of compliments within one culture in terms of 
their roles and usage. Responding to a compliment poses a 
dilemma for speakers (Pomerantz, 1978) since they have to 
balance two diametrically conflicting conversational principles: 
to agree with one's conversational participants and to avoid self-
praise as much as they can (Herbert, 1989). This study examines 
compliment responses by Arabic under graduate in English. The 
data is collected through the use of written discourse completion 
tasks (DCT), with four situational settings. A total of 25 
university students participated in the study. It is found that the 
group employed a variation in the use of strategies responding to 
compliments elicited by situational settings. Finally, the study 
recommends second language teachers to help learners enhance 
their knowledge or competence of appropriate use of speech acts 
in the target language. The enhance intercultural competence is 
necessary for not only avoiding communication errors, but also 
for establishing a fertile ground for increased interaction between 
native speakers of English and their non-native interlocutors. 
 

I. INTRODUCTION 
ommunicating with speakers of other languages is a 
complex behaviour that requires both linguistic and 

pragmatic competence. Most of the problems that EFL learners 
face in intercultural communication are mainly pragmatic. 
Intercultural miscommunication is often caused when learners 
fall back on their L1 sociocultural norms in realizing speech acts 
in a target language. This is referred to as pragmatic transfer. 
Rizk (2003) claims that pragmatic transfer as “the influence of 
learners‟ pragmatic knowledge of language and culture other 

than the target language on their comprehension, production, and 
acquisition of L2 pragmatic information” (p. 404). Pragmatic 
transfer can be either positive, which is considered an evidence 
of sociocultural and pragmatic universality among languages, or 
negative, which indicates inappropriate transfer of L1 
sociolinguistic norms into L2. This often results in pragmatic 
failure, or being unable understands the meaning of an utterance 
in the target language. (Liu, 1997)  un positive pragmatic 
transfer, as Rizk (2003) illustrates, takes the form of translating 
some “formulaic expressions/phrases” functioning to express 
different speech acts in (L1) to express the equivalent speech act 
in L2. (p.405)For instance, a number of studies on native 
speakers of Arabic have indicated that they face difficulties when 
speaking in English. These difficulties are the result of Arab non-
native speakers‟ errors in morphology or syntax, or their 
inaccurate pronunciation in English language, but the result of 
ignorance of the appropriate use of linguistic forms in different 
situations. The inappropriate use of linguistic forms may evoke 
impressions of rudeness and awkwardness with whom they are 
communicating. Studies on native speakers of Arabic have 
shown that Arabs do indeed have problems when speaking in 
English. They find it extremely difficult to produce or sometimes 
understand a speech act. This is because of their inability to use 
English language effectively in order to achieve a specific 
purpose and to understand it in context which in turn may lead to 
pragmatic failure (Thomas, 1983). In the field of compliment 
responses, “Native speakers of English might consider the way 
Arabic speakers respond to compliments offending or bizarre, 
because they understood only the words without the cultural 
rules that govern them and vice versa”.(Brown, 1987)The reveal 
study is a continuation of this line of research. It focuses on one 
single NNSs of English group, in a non- native English speaking 
country, in this case India, where there is a widespread use of 
English in all areas. It is an investigation of the way native 
speakers of Arabic, in this case “Jordanian postgraduates” at 
Jordan University, respond to compliments, whether they can 
produce target like compliment responses and is there an 
evidence of pragmatic transfer. As they come to study at a 
university abroad to obtain a degree in a specific field, and to 
work in that field, they do not focus on the pragmatic function of 
English language but on the use of that language to access 
knowledge in their respective academic fields. Yet, these 
students encounter situations in real life in which pragmatic 
competence comes into play. Responding to compliments is one 
of these situations.   Herbert (1989) mentions that on the surface 
level, there is not much difference between Arabic and English 

C 
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cultures in the use of compliments. However, if we look at 
compliment responses, differences arise. When communicating 
in English, Arabs may sometimes sound bizarre or offending. 
This is due to some differences in the way the two cultures use 
compliment responses. In the Arab society, it is a deeply rooted 
religious belief that humility is a virtue. Even when accepting a 
compliment, Arabs tend to return the compliment (which might 
sound insincere to NSs), or insist on offering the object of the 
compliment to the speaker (something that might be 
embarrassing to the NSs who did not expect this behaviour). 
Therefore, differences may result in serious communicative 
interference in cross Arabic and English culture communication. 
 

II. COMPLIMENTS RESPONSES  
        Holmes (1988:446) mentions that „„a compliment is a 
speech act which explicitly or implicitly attributes credit to 
someone other than the speaker, usually the person addressed, for 
some „good‟ (possession, characteristic, skill, etc.) which is 
positively valued by the speaker and the hearer‟‟.  While a 
compliment may be regarded as a positive speech act, it may also 
be regarded as a face-threatening act (FTA). Brown and 
Levinson (1987:247) indicated out that compliments may be 
significant FTAs in societies where envy is very strong and 
where witchcraft exists as a sanction. Holmes (1988:448) 
noticed, „„[c]compliments can be regarded as face threatening to 
the extent that they imply the complimented envies the addressee 
in some way or would like to have something belonging to the 
addressee‟‟. As greeting expects greeting in response, 
compliment expects a compliment response (CR)” in response. 
This compliment-response sequence can perhaps be seen as an 
“adjacency pair” in which one initiation utterance is expecting a 
conventionalized response. Unlike greeting, a complimentary is 
usually expecting the compliment recipient to respond with a 
different second pair-part. It can be generally divided into two 
types: agreement and non-agreement. As the compliment 
response types across a number of cultures have been studies for 
almost three decades, there are a number of categorization of 
response types. Holmes (1986, 1988) focused on three main 
categories of compliment responses, based on the credit 
attribution component of compliments: Accept, Reject, and 
deflect or evade. She analysed complimenting behaviour in terms 
of Brown and Levinson‟s (1987) show that Politeness theory and 
considered compliments to be, on the one hand, positively 
affective speech acts, and on the other, potentially face-
threatening acts, which account for the variety of compliment 
responses. Her data indicated that in New Zealand, by far the 
most frequent response to a compliment was Accept (1986, 
1988). She further examined gender characteristics in the 
interaction between the gender of complimentary and 
complimented and found that males will ignore or legitimately 
evade a compliment more often than women will (Holmes, 
1986). The outcome of her study reveals the existence of sex-
preferential strategies for compliment responses. Specifically, 
New Zealand men whom tend to interpret compliments as FTAs 
more readily than their female counterparts, with the latter 
usually are treating them as strategies for maintaining solidarity.  
Herbert (1989, 1990) recognize12 types of compliment 
responses: (1) appreciation token (“Thanks,” “Thank you”), (2) 

comment acceptance (“Yeah, it’s my favourite too”), (3)  
compliment upgrade (“Really brings out the blue in my eyes, 
doesn’t it?”), (4) comment history (“I bought  it for the trip to 
Arizona”), (5) reassignment (“My brother gave it to me,” “It 
really knitted itself”), (6) return (“So‟s yours”), (7) scale down 
(“It‟s really quite old”), (8) question (“Do you really think so?”), 
(9) disagreement (“I hate it”), (10) qualification (“It’s alright, but 
Len‟s is nicer”), (11) no acknowledgment, and (12) request 
interpretation (“You wanna borrow this one too?”). They were 
subsumed within three broad categories: agreement, dis 
agreement, and request interpretation. Herbert conducted a 
contrastive study on American and South African compliment 
responses spoken by college students (1989, 1990). His data 
shows that Americans exhibit a high frequency of compliment-
expression but a low frequency of compliment-acceptance; South 
Africans exhibit a low frequency of compliment-expression but a 
high frequency of compliment-acceptance. He explained the 
contrast in terms of ideological differences between Americans 
and South Africans. That is, the high frequency of compliments 
and the low rate of acceptance in the U.S. data reflect American 
notions of equality and democratic idealism, whereas the low 
frequency of compliments and the high rate of acceptance are 
tied to elitism in South Africa.  
 

III. STUDIES ON COMPLIMENT RESPONSES BY NATIVE 
SPEAKERS OF ARABIC  

        Empirical investigations of compliment responses have been 
carried out by many scholars using different approaches. Some 
studies have been conducted on Arabic native speakers. These 
studies indicate the following points. Firstly, examining the 
compliment responses behaviour of a specific culture. Secondly, 
comparing the speech act of compliment responses also across 
cultural groups. Thirdly, investigating the characteristics of non-
native speaker compliment responses in English. Finally, 
language learners tend to transfer their socio-pragmatic strategies 
in their first language to compliment responses in second 
languages Nelson (1993) examined Egyptian and American 
compliments using both qualitative and quantitative 
methodology. Extended interviews were conducted with 20 
Jordanian and 20 American university students. Jordanians were 
interviewed in Arabic in Egypt and Americans were interviewed 
in English in the United States. On audiotape, subjects described 
in detail the most recent compliment given, received and 
observed, providing a corpus of 60 Jordanian and 60 American 
compliments. Interview data were analysed to determine 1) 
compliment form, 2) attributes praised, 3) relationship between 
the compliment giver and recipient, 4) gender of compliment 
giver and recipient and 5) compliment frequency. Interview data 
were used to construct six forms of a questionnaire, varying the 
recipient of the compliment between a male/female family 
member, a male/female close friend and a male/female 
acquaintance. Approximately 240 Jordanian and 240 American 
students, about 50% male and 50% female, completed the 
questionnaire using a variation of  compliments’ expressions . 
Students' responses indicated preferences for direct or indirect 
means of complimenting. The Jordanian questionnaires were in 
Arabic and the American questionnaires in English. Major 
findings suggest that both Egyptian and American compliments 
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tend to be adjectival; both frequently compliment personal 
appearance; Jordanian compliments tend to be longer than 
American compliments and contain more comparatives, 
references to marriage and metaphors; Americans tend to 
compliment more frequently than Jordanian; Jordanians tend to 
compliment personality traits, whereas Americans tend to 
compliment skills and work; and both Jordanian and Americans 
prefer direct rather than indirect means of complimenting. 
Farghal and Al-Khatibb (2001) gives a preliminary analysis from 
a pragmatic and sociolinguistic point of view, of compliment 
responses in Jordanian Arabic as they are used by Jordanian 
college students. It focuses upon the relation of the individual’s 
sexual identity to her/his compliment behaviour and the attitudes 
and values attached to it. The phenomenon has been investigated 
in terms of simple vs. complex responses, macro- vs. micro-
functions and intrinsically- vs. extrinsically-complex responses. 
Explanations are placed within a broad framework of 
sociocu1tural differences between male and female college 
students. The semantic, pragmatic, and sociolinguistic 
characteristics of compliment responses are highlighted based on 
an analysis of 268 responses. Also, an attempt has been made to 
shed light on the kinds of social relationships and the range of 
strategies which elicited the compliment responses in the corpus. 
As in a number of other speech communities, the gender of the 
speaker in Jordanian society seems to be a crucial parameter in 
the formulation and acceptance or rejection of a compliment. Al 
Falasi (2007) administrated a study which aims at finding out 
whether Arabic learners of English (emirate Females in 
particular) produce target like compliment responses in English 
and whether pragmatic transfer can occur. Discourse completion 
tests (DCTs) and interviews were used to study the strategies 
employed when responding to compliments by native speakers 
(NSs) and Arabic non-native speakers (NNSs) of English. 
Findings suggest that Arabic (L1) expressions and strategies 
were sometimes transferred to English (L2). This study also 
indicates that Emirate female learners of English transfer some of 
their L1 pragmatic norms to L2 because they perceive these 
norms to be universal among languages rather than being 
language specific. It also indicates that Arabic NNSs of English 
have some misconceptions about NSs that affect the way they 
respond to their compliments.  
 

IV. THE STUDY  
        This study goals at finding out whether Arabic under 
graduate produce target like compliment responses in English 
and whether pragmatic transfer can occur.  In other words, when 
speaking in English, will Arabic undergraduates‟ compliment 
responses be closer to Arabic or English?  
 
Subjects  
        25 from United Arab Emirates served as the subjects for this 
study. The whole group consists of males, aged between 25 and 
39.  The subjects are confined to under graduates at Jordan 
University in Jordan, Bachelor degree between 2015 to 2016. 

They are pursuing studies in a subject not related to languages or 
linguistics. The subjects have been staying in Jordan, for a period 
of time between 3 months to one month. They all had studied 
English for 12 years in government schools in Jordan before 
joining the university. They all are Arabic native speakers. None 
of them have ever travelled to any English-speaking country. 
For the sake of homogeneity, the subjects are confined to both 
pure science and applied science field of studies. This is because 
the number of the students is relatively high in these two fields 
and to achieve a homogenous group as these students have 
studied English at the university level.  
 
Instrument  
        The data for this study will come from participant 
compliments response on a Discourse Completion Test (DCT), 
which was tested and utilized in study by Zhang (2008). In a 
DCT, subjects are provided with situations and are then asked to 
supply what they would say in them.  There are two reasons for 
using DCT. As Lorenzo-Dus (2001) discusses, DCTs can provide 
a sound template of stereotypically perceived requirements for 
socially appropriate CRs in the group studied. It also enables the 
researcher to obtain sufficient data in a relatively short period of 
time. That is, DCTs are effective and efficient when they suit the 
purpose of the study. In the DCT, four situational settings 
relating to four different topics were employed: ability, 
appearance, character and possession:   1. you have just finished 
presenting your research paper. At the end of the class (when you 
were just leaving the classroom), one of your classmates say: 
“You did an excellent job! I really enjoyed your presentation”.   
2. Your friends have organized a party to celebrate the end of the 
semester. You have dressed up for the party. As you arrive at the 
party one of your friends says: Hey, you look great! You’re 
really handsome/ beautiful today.”3. You have helped your 
friends (a couple) to look after their child for whole day at your 
place. When they come to pick up the child, they say: “Thank 
you! You’re really helpful, patient and caring.”  4. You have 
bought a new mobile phone. When you receive a call, your friend 
notices that your phone is a different one. Having looked at it and 
tried some functions, s/he says: “Wow, how smart! My mobile 
does not have such functions. It is really great!”   It is worth 
mentioning that questions on the DCT in this study involve „a 
friend/classmate says‟, rather than other types of potential 
speakers. The factors of power and distance here are more of 
equality and solidarity.  Consequently, findings in this study 
would be less representative for groups outside the 
„friends/classmates‟ category. 
 
Coding scheme  
        The data were analysed using the coding categories 
classified by Herbert (1986 & 1990).  
        He gave a three-category, twelve-type taxonomy of 
compliment response by speakers of American English upon 
which the present research is conducted. The classification of the 
types of compliment responses is shown in Table 1. 
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Table 1: Types of compliment responses   
 
A. Agreement 
I. Acceptances 
1. Appreciation Token                                              Thanks; thank you; [smile] 
2. Comment Acceptance                                           Thanks, it‟s my favorite too.  
3. Praise                                                                      Upgrade Really brings out the blue in my eyes,  
                                                                                     doesn‟t it? 
II. Comment History                                                    I bought it for the trip to Arizona.  
III. Transfers 
1. Reassignment                                                          My brother gave it to me. 
2. Return                                                                      So‟s yours.  
 
B. Nonagreement 
I. Scale Down                                                               It‟s really quite old.  
II. Question                                                                   Do you really think so? 
III. Nonacceptances        
1. Disagreement                                                             I hate it. 
2. Qualification                                                               It‟s all right, but Len‟s is nicer. 
 
IV. No Acknowledgement                                             [silence] 
C. Other Interpretations   
I. Request                                                                      You wanna borrow this one too?  
 

V. RESULTS AND DISCUSSION  
5.1. Compliment responses in four stages:  
a. Most used compliment responses in four stages 

 
Table 2: most used compliment responses in four stages % (N= 25) 

 
Compliment 
responses 

frequency 81% frequency 82% frequency 83% frequency 84 
% 

Appreciation 
token 

25 100 22 88 6 24 10 40 

agree 3 12 - - - - 9 36 
return 2 8 13 52 4 16 1 4 
scale 1 4 1 4 1 4 1 4 
request 1 4 3 8 - - 1 4 
others 1 4 2 8 4 16 7 28 
informative - - 12 4 2 8 6 24 
disagree - - - 4 7 28 - - 
question - - - 8 - - - - 
qualification - - - - 9 36 - - 
advice - - - - - - 1 40 
offer  - - - - - 2 28 

 
 
Table 2: compliment responses in four stages  
        From examining the data presented in Table2, it is found 
that appreciation token appeared in all stages in rather high 
percentages. The use of appreciation token varies from high 
percentages- in S1 to a lower one in S4. Also, by comparing the 
four stages it is clear that saying “thank you” is the most used 
response in S1 and S2. The option for a simple response may 
indicate, other things being equal, decisiveness on the part of the 
complimented, because simple responses can be taken to be 

straightforward expressions of one illocutionary force, e.g. 
offering as (I offer it to you), returning compliment  (You look 
great too). Decisiveness should be taken here as a functional 
correlate of the complimentee‟s intent ions whereby a sole, 
straightforward speech act is carried out.  
 
b. Some examples of Compliment responses used by 
respondents:   
        1- The use of advice and suggestions 
Thank you, should buy one. 
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Thank you, you should consider buying one . 
You should get one. 
I advice you to buy one. 
 
2-The use of return   
Thank you, you look beautiful too.  
Thank you, you handsome too. 
Thank you very much, you can do the best also. 
You look great too. 
I think you seem handsome too. 
 
3- Wish  
I wish you can get like it. 
I wish you will do better. 
 
4-Reassurance  
Really? I am handsome today. 
 
5- Informative /history comment 
I just bought this dress from the shop in front of my school. 
It’s a new generation of mobile.  
  
6- Agreeing  
That’s why I bought it. 
Yes, thank you.  
 
Evidence of transfer  
        When responding to compliments in English, Iraqi 
postgraduates reflect their L1 behaviour to some extent. The 
accurate extent is not possible to define, as we cannot quantify 
the difference of language use. The result is in accordance with 
the previous studies, that is, the second language learners do 
transfer their L1 behaviour’s to L2 and it can be both negative 
and Positive.  1- The extensive use of the word thank you which 
is equal to shukran in Arabic. 2- The use of offers, as in Arabic 
one can say: m’addam ([It is] presented [to you]), offering the 
object of the compliment to the complimenter. This offer comes 
in a formulaic expression and is not likely to be accepted. It is an 
expected polite response to certain compliments. The 
complimenter typically says: shukran! Ala saahibtu ahiaa 
(Thank you! It looks much nicer on its owner) or Tithanni fiiha. 
InshaaLLaahtihriiha bi-l-hanaa (May you enjoy it. May you, 
God willing, wear it out in happiness). Examples: Thank you, you 
can take it.  Thanks, take it if you want.Do you need it, if so I can 
give you as a gift because you are my friend.It’s for you if you 
needed. Really, I can give it for you as a gift.  
 

VI. CONCLUSIONS  
        This study has examined the way Arabic respond to 
compliments in English and explored the kinds of response types 
preferred by subjects. It is found that the group employed a 
variation in the use of strategies responding to compliments 
elicited by situational settings. Pragmatic transfer does exist in 
compliment responses in English by Arabic postgraduates.  This 
is due to learners‟ lack of knowledge of different sociolinguist 
rules among cultures, and then dependence on their L1 
sociocultural norm in realizing speech acts in L2 (i.e., pragmatic 
transfer) can cause intercultural misunderstanding and lead to 

serious consequences.  As Richard (1980) mentions that transfer 
of features of first language conversational competence into 
English may have much more serious consequences than errors 
at the levels of syntax or pronunciation, because conversational 
competence is closely related to the presentation of self that is, 
communicating an image of oneself to others”. Richard (1980) 
also said that attention to the seriousness of the violation of 
sociolinguistic rules. She pointed out that the pragmatic failure is 
more detrimental than linguistic errors in that, while the 
linguistic errors show that the speaker is less proficient in the 
language, pragmatic failure may result in the misjudgement of a 
person being rude, unfriendly or even dishonest. Thus, Jordanian 
undergraduates tend to have difficulty understanding the 
intended meaning communicated by a speech act (i.e. responding 
to compliments), or producing a speech act using appropriate 
language and manner in English. It was very important to know 
how we should response to compliments in a target language 
because sometimes an appropriate way of response in one 
language could be recognized inappropriately in another 
language.  Research has found that classroom instruction on 
speech acts can help learners to improve their performance of 
speech acts and thus their interactions with native speakers. As 
language teaching professionals, we must therefore deepen our 
understanding of contexts of language use, developmental 
pragmatic processes, and ways in which second language 
learners can be equipped to use language both appropriately and 
strategically. Teaching them useful linguistic forms within 
context is as important as teaching certain types of behaviour, 
communicative strategies and sociocultural norms. Therefore, in 
teaching English as a foreign or a second language, it is 
important to present the authentic models in the context to the 
learners. In addition, learners should be trained to recognize the 
context, and be able to choose appropriate forms, strategies based 
on the contextualized cues; and teachers should provide 
opportunities for students to practice using what they have 
learned. So it is crucial for the teachers to set up the context for 
the practice, assign roles, and explain the relationship between 
the roles students are playing. 
 
Implication  
        The directed of pragmatics rules for language learner is very 
significant. Language learners must not only acquire the correct 
forms and sounds of the target language, but also the knowledge 
of how language is pragmatically used in the target culture (Lee, 
2002). It is important to progress learners‟ pragmatic 
competence”, in classroom so as to increase their intercultural 
communicative competence in English language. Learning 
English involves learning a variety of communicative acts, or 
speech acts, to achieve their communicative goals in real life, 
including: requests, refusals, apologies, etc. The study 
recommends second language teachers to help learners enhance 
their knowledge or competence of appropriate use of speech acts 
in the target language. The enhanced intercultural competence is 
necessary for not only avoiding communication errors, but also 
for establishing a fertile ground for increased interaction between 
native speakers of English and their non-native interlocutors. 
        The necessary condition for pragmatic learning to take place 
is conscious attention to the Pragma-linguistic and socio-
pragmatic information to be acquired. As a result, a direct 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 12, December 2015      235 
ISSN 2250-3153   

www.ijsrp.org 

approach to teaching the pragmatics of the L2 is in order. As Qu 
and Wang (2005), decided that: “pragmatic knowledge should be 
teachable.” The idea seems to be that if the non-native student is 
consciously aware of the pragma-linguistic and socio-pragmatic 
similarities and differences between his/her native and target 
languages, then outcomes of transfer will most probably be 
inhibited. Teachers have the responsibility of providing the 
student with the necessary tools to make the appropriate pragma 
linguistic and socio-pragmatic decisions in the target language. 
One way in which teachers can help students become 
pragmatically aware and improve their pragmatic knowledge is 
by providing them with the sort of meta-pragmatic information 
such as the social value judgments of the western society, etc. 
Another way is that through experience such as reading, 
listening, watching movies or interacting with native speakers. 
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I. INTRODUCTION 
he aim of this investigation is to use one method 
(quantitative) to investigate the motivation and attitude of 

Arab students (Jordan, Egypt, Saudi and United Arab Emirate) 
pertaining to the study of English as a foreign language, the 
British people and the UK and the students’ future expectations 
about English. For example, Dornyei (2001) told that motivation 
remains the most important elusive concepts in the field of the 
social sciences. Karahan (2007) explain that the positive 
language attitudes let student have positive orientation toward 
English language.  The official language in these countries is 
Arabic. Despite English is used extensively in Middle East Arab 
countries. However, despite English is considered as a foreign 
language, English occupies a unique place in the Arab countries 
and the rest of the world, for instance, at the business level, 
higher education’s, international communications, etc. It is also 
all of the countries have mentioned above were under the British 
occupation for many years. That is why; participants are 
influenced by the use of English language. 
       In other words, English language taught alongside of the 
Arabic language at the early age, especially in Jordan, Saudis, 
UAE and lesser in Egypt. Thus, English can be described to be “a 
bread – and –butter subject”, as Askes (1988; 18) mentioned. At 
different levels of society and indifferent professions, one cannot 
get a good job or better pay without a good command of English, 
especially in private sectors. Therefore, it would be expected that 
the interest or motivation to proficiently acquire skills of using 
English, a language that plays such an important role in these 
countries which already mentioned above. There are many 
factors which might cause the Arab University students, low 
proficiency in English. One might be attributed to University 
students, motivation towards the English language. This is 
because learners’ motivation has been extensively accepted as a 
key factor which influences the rate and the success of foreign/ 
second language learning (McDonough, 1983; Ellis, 1994). 
McDonough (1983; p.142) confirmed that “motivation of the 
students is one of the most important factors influencing their 
success or failure in learning the language”. Another factor is 
learners’ attitudes. This is because an ESL/ EFL learner’s 
motivation in language learning is affected by her/his attitudes 
towards learning the language. The relation between motivation 
and attitude has been considered a prime concern in language 
learning research. Gardner and Lambert (1972, P.3) “mentioned 
that his [the learner] motivation to learn is thought to be 
determined by his attitudes towards the other groups in particular 

by his orientation towards the learning task itself”. In addition, 
Lifrieri (2005, P.14) assured that “attitudes are necessary 
insufficient indirect condition for linguistic attainment. Only 
when paired up with motivation proper due attitudinal tendencies 
relate to the levels of the students engagement in language 
learning, and to attainment”.  All in all, a better understanding of 
student’s motivation and attitudes may help ESL/EFL curriculum 
and instruction designers to device language teaching programs 
which generate the attitudes and motivation most conductive to 
the production of more successful EFL learners viewed by 
(Gardner & Lambert, 1972; Midraj, 2003). Further, given the 
importance of identifying learners’ motivation and attitudes 
towards learning the English language, this research paper a 
study which had been conducted to investigate and describe Arab 
University students’ motivation and attitude towards the English 
language in general.   
 
1.2 Background of the Study 
       The fact is that English being taught throughout the Arab 
countries as a foreign language in Schools and Universities Arab 
speaking students represented a variety of socio-cultural and 
linguistic backgrounds. In other words, their educational 
expectations and attitudes reflect these numerous differences 
(Yorkey, 1977).  These countries which already have mentioned 
above were occupied by Great Britain. That is why, these 
countries more or less affected by the use of English language. 
English language has a unique position in the following countries 
which already have mentioned above. Arab speaking students are 
sent to the UK by their government, employers, or families to 
pursue a degree. These students are expected to go back to their 
home countries upon completion of their studies to use the skills 
they have acquired for the well-being of their countries. There 
are other reasons, however, that influence Arab speaking students 
to arrive to study in the UK may be some dictated by political 
instability in their countries, for instance, Jordan, United Arab 
Emirates and others to increase their English educational level to 
get better job.  Thus, these reasons involved finding an 
opportunity to get away from the discrimination to which they 
are subjected by their government, to get away from family, 
social pressure and getting job and better knowledge viewed by 
(Rao, 1979). Moreover, Gardner, (2006, p.243) said that “if one 
is motivated he/she has reasons (motives) for engaging in the 
relevant activities, expends effort, persists in the activities, 
attends to the task, shows desire to achieve the goal, enjoys the 
activities”, etc. This has similarly happened to the Arab students 
at Leeds University, they persist to learn English to get better 

T 
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job. However, some of the Arab students lack motivation to learn 
English as a foreign language thus having an unfavorable attitude 
toward English. Others are not motivated because learning 
English is not an objective itself for coming to the UK. Spoplsky, 
(1969) claimed that foreign students will not explicitly admit to 
their “original motives” but will tend to insist on” instrumental 
motives”.  The fact is that there is an important distinction in the 
study of motivation and attitudes between instrumental and 
integrative motives. Instrumental motivation is the desire to learn 
a second language for some useful aims, for instance job, travel, 
etc. Integrative motivation is the desire to learn a second 
language in order to communicate with its speakers. Arab 
University students’ motivations and attitude are reflected in 
their subjective evaluations of English in terms of its advantages 
and disadvantages in their success (El-Dash & Tucker, 1975; 
Tucker & Sarofim, 1979;, Sadiqi, 1991). Further adds, Ehrman, 
Leaver, and Oxford (2003) claimed that intrinsically motivated 
learners find reward in the enjoyment of learning activities itself 
and  achieve feeling of competence in doing a task, which 
Bandura (1997) described it as a self-efficacy. Sadiqi (1991) 
pointed out that Arab University students shows the overall 
attitudes of Arab students as a “sizable portion” of the Arab 
Society. Another important factor that has a positive impact in 
EFL learning deals with the Arab attitudes about their own 
language and other languages. It is not surprising to find number 
of the Arab-speaking students increasing in UK, Western 
countries and USA Universities, joining an increasingly 
international movement of EFL learning to play “Wider roles” 
(Swales, 1988, p. viii) as English language speakers. In other 
words, foreign language is viewed as a linguistic help that can 
bring progress and reform to the Arab countries as these students 
deliver the essence of Science, technology and development. But, 
regardless of how or why Arab students come to the UK, 
questions about their motivation toward learning English, their 
attitudes toward learning English and its speakers in the UK 
merits continued investigation. This study attempted to prove the 
following aspects: (a) identity of Middle Eastern Arab  students’ 
motivation toward learning English; (b) learn about the Arab 
students’ attitudes for learning English, the English language 
target community; (c) describes these motivational and 
attitudinal factors which guide their (‘Arab’ EFL University 
students) persistence in studying in the UK.  
 
1.3 Statement of the problem 
       It is equal and important to EFL instruction; Arab University 
students have not been given the enough time and opportunity to 
get their own needs, attitudes and motivations in their EFL 
preparation. 
       In addition, teacher identification of students’ needs and 
motivations in second language instruction and curriculum 
planning is significant, student input pertaining to their self-
assessed (Fayer & Krasinski, 1948).  Midraj et al,   (2008) 
thought that it can assist material writers create and teachers 
choose activities and task that “tap students’ motivation and 
attitudes”.  For instance, Pendergrass et al. (2001) indicated out 
that English is an important and essential in the tool in the 
engineering education and, therefore “Integrating English into 
engineering, science and math courses is an effective way to 

improve the performance of engineering students in oral and 
written communication” (p. 1).  
       In addition, Al-Tamimi & Munir, (2008) verified the low 
competent in the English language among engineering students at 
“Hadhdramout University” In Yemen, due to their poor 
performance in English. Therefore, advised these graduate 
students to improve their English skills to increase their 
opportunities in obtaining the job. Similarly has happened to the 
Arab students at Leeds University, in fact that they did their best 
to improve their English skills to increase their knowledge and 
opportunities in getting decent job, when they go back to their 
countries.   
 
1.4 Purpose of the study 
       The goal of the study is designed to examine the orientation 
of Arab University students for learning English as a foreign 
language. This investigation: (identified an Arab students’ 
motivation for learning English; (b) assessed their students 
toward learning English; (c) examined their attitudes toward the 
English language and the target community, and (d) described 
motivational and attitudinal factors that guide their persistence in 
studying English. 
 
1.5 The objectives for this study are: 

1. Investigate the cross- cultural motivational and attitudinal 
factors for Middle East Arab students EFL English – 
speaking learners. 

2. Classify difficulties, which emerged from the data, in the 
motivation and attitudes of the Arab EFL learners. 

3. Provide general pedagogical implications to motivate 
Arab students toward learning English.   

 
1.6 Research Methodology 
       The method was used and employed questionnaires, which 
was administered on Arab University students at Leeds in the 
UK. The participants belong to the following states: Jordan, 
Egypt, Saudis and United Arab Emirates. Despite the risk of the 
forms getting lost or not being handled accordingly in some 
cases, this instrument was used, as it was easier on the side of the 
questionnaire to issue forms to particular students in different 
faculties and waited for them to be returned with the needed data. 
This instrument was more convenient when it came to make 
references and processing or using the data.       
 
1.7 Significance of the Study 
       The role of attitudes and motivation in second or foreign 
language acquisition has been confirmed by many researchers 
(Gardner, 1979; Krashen & Terrell, 1983; Brown, 1987).  In a 
foreign language learning context or environment, students 
seldom have not had enough experience with target language 
community to have attitudes for or against it. Affective 
characteristics of the learner, for instance, attitudes and 
motivation, have a signal effect on second language learning 
verified by (Hammerly, 1986; Raphan & Gerenter, 1990).  In 
additional, Csizer and Dornyei (2005) confirmed that attitude as 
a significant factor in language learning.   The learner’s 
motivation and attitude toward second language study will affect 
the outcome of second language learning. In EFL situations, 
affective predispositions (i.e. the learner’s beliefs, feelings, 
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intentions) towards the target language community are likely to 
investigate a proportion of language achievement (Olshtain, 
Shohamy, Kemp, & Chatow, 1990). These affective variables 
deal with social / political contexts from which attitudes and 
motivation are derived (Gardner, 1982 b).  
 
1.8 Research questions 
       The following research questions addressed in this study are:  

1. What was the motivation for learning English as a 
foreign language by Arab learners?  

2. How does the learners’ background affect their attitudes 
and motivation with regard learning English as a foreign 
language? 

3. What are the students’ attitudes toward second language 
learning which influenced their learning of English as a foreign 
language? 
4.  What factors determine the reasons for learning English? 
5.  What motivates Arab speaking University students to learn 
English as a foreign language? 
 

II. LITERATURE REVIEW 
2.1 Motivation and Attitude for learning a second language 
       Motivation is very hard to define. As Gardner (2006, p.242)) 
informed that “motivation is a very complex phenomenon with 
many facets …Thus; it is not possible to give a simple 
definition”. This is because the expression of motivation has 
been investigated differently by different schools of thoughts. 
That is to say, that from the behavioral perspective, motivation is 
“quite simply the anticipation of reward” (Brown, 2000, p. 160). 
Whereas, the cognitive view the term motivation as being more 
related to the learner’s decisions as Keller (1983) cited by Brown 
(Ibid, p. 160),  showed that  “ the choices people make as to what 
experiences or goals they will approach or avoid, and the degree 
of effort they exert in that respect”. It, in the constructivists’ 
definition of motivation, they place “further emphasis on social 
context as well as the individual’s decisions “(ibid). Regardless, 
the differences in all the definitions of motivation given by the 
three schools of thought the concept    “Needs” is emphasized, 
that is, “the fulfillment of needs is rewarding, requires choices, 
and in many cases must be interpreted in a social context” (ibid, 
p. 161).  On the other hand, the attitudes toward EFL/ESL has 
been defined differently according to Gardner (1980, p. 267), 
defines the expression of attitude as “an inference which is made 
on the basis of a complex of beliefs about the attitude object”.  
Gardner (1980, p. 267) explores on Likert’s definition by 
defining attitude as a “ the sum total of a man’s instinct   and 
feelings , prejudice or bias, preconceived notions, fears threats, 
convictions about any specific topic”. Ajzan (1988, p. 4) 
describes attitudes as “a disposition to respond favorably to an 
object, person, institution, or event”. Baker (1992, p. 10) defines 
attitudes as “a hypothetical construct used to explain the 
direction and persistence of human behavior”. Gardner (1985) 
thinks that attitudes as components of motivation in language 
learning according to him, “motivation… refers to the 
combination of effort plus desire to achieve the goal of learning 
the language plus favorable attitudes toward learning the 
language”.   

       Furthermore, the relevant literature, mainly relative to the 
theoretical assumptions of the topic, is very voluminous. Within 
the scope of this study, it is possible to examine related aspects 
of second and foreign language learning for instance ESL/EFL 
learner’s expectations on learning a second language and the 
affective domains that shape the attitudes of participants toward 
the second language and its speakers. However, the literature 
review involves: (a) research on motivation and attitudes in 
second/ foreign language learning; (b) relevant research on 
attitudes of  the Arab University EFL learners; (c) research 
regarding  English covers  some of the Arab countries, even 
though English has a unique position cross the Arab  and rest of 
the world too. In other words, learning is closely to the attitudes 
towards the language (Starks & Paltridge, 1996). Karahan (2007, 
p. 84) avers that “positive language attitudes let learners have 
positive orientation towards learning English)”. Arani (2004) 
explores in Iran the language learning needs of medical students 
to identify the students’ attitudes toward learning English as a 
foreign language. This is similarly happened to the Arab students 
at Leeds University, for example: this attitude may play a crucial 
role in language learning as they would seem to impact students’ 
success or failure in their learning. 
       ” (Gardner, Smythe, Clemnt & Gliskman 1976, p. 199). 
Integrative motivation, then relates to factors such as “interest in 
foreign language,” “desire to learn the target language, “desire to 
interact with target language community,” (Gardner, 1982, a). 
This sort of motivation is different from “instrumental 
motivation” in which the teacher is interested in learning the 
foreign language for pragmatic, utilitarian benefits of language 
skills (i.e. better job or a higher wages). Attitude formation,  
referring to Brown (1987, p. 126)  develops in the early stages of 
one’s life and is the result of parents and peers’ attitudes and “ 
contact with people who are “ different “ in any number of ways, 
and interacting affective  factors in the human experience”. 
Gardner & Lysynchuk (1990) discussed to test the influence of 
attitudes learning. Gardner & Lysynchuk’s basically work was 
with English – speaking students learning French in Canada. 
Gardner & Lysynchuk (1990) “defined motivation as a construct 
made of certain attitudes, the most important of which is group 
specific (i.e. the learner’s toward the members of the target 
speech community and their language)”.  
       Research on integrative motivation would yield statements 
such as “it [learning a second language] will allow me to meet 
and converse will more and varied people” (Gardner & Lambert, 
1972, p. 148). On the other hand, the second and foreign learners 
may be instrumentally motivated; their attitudinal orientation will 
affect the target language proficiency (England, 1983). To 
employs Gardner and Lambert’s terminology, “instrumental 
motivation” would yield such statement by second language 
learners as “One needs a good knowledge of at least one foreign 
language to merit social defines instrumental motivation as 
“learning a language because of someone or has clearly utility it 
might have for the learner”.  According to Lifrieri (2005, p. 4) 
pointed out that “when asked about the factors which influence 
individual levels of success in any activity –such as language 
learning -, most people would certainly mention motivation 
among them”. With similar opinions, Gardner (2006, p.241) said 
that “students with higher levels of motivation will do better than 
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students in with lower levels”. This is similarly happened to the 
Arab students at Leeds University in UK.  
2.2 Integrative and instrumental motivations 
Gardner (1985: 85) shows it is possible to classify the reasons for 
second language learning so that they reflect some ultimate aim. 
Once classified, various categories would appear best identified 
as orientations in order to keep conceptual clarity. Ellis (1986: 
300) discussed with need to classify the reasons for learning 
language when he/she puts forward that “motivation in language 
learning can be defined in terms of the learner’s overall goal or 
orientation”.  For example, Brown (2000) decided that studies of 
motivation of second/ foreign language learners rarely refer to a 
distinction between two kinds of motivation namely, 
instrumental versus integrative motivation.    
       Further, Gardner (1985: 51) thinks that “this terminology 
(orientations) was introduced by Gardner and Lambert (1972) 
when they focused on two types of orientations, integrative and 
instrumental, and subsequent studies have tended to focus on 
these orientations”. This distinction is often made between the 
two “the types of integrative and instrumental”. He reports that: 
       An integrative orientation toward language study reflects 
“a sincere and personal interest in the people and culture 
represented by the other group. 
       An instrumental orientation emphasizes ‘the practical 
value and advantages of learning a new language”. The 
integrative orientation thus stresses an emotional 
involvement with other community, while the instrumental 
orientation does not necessarily.  
       Furthermore, Brown (1987: 115) and Ellis (1986: 300) have 
indicated out that “instrumental motivation”, which is believed to 
occur when the learner’s aim is function (e.g. to get a job or pass 
an examination) and “integrative motivation”. This happens 
when the learner hopes to identify with culture of the L2 group”.  
Ellis (1985), and Young (1987: 87), present a practical example 
of instrumental motivation when they report that: 
       Many Arab students have a strong instrumental 
motivation to learning. Education is seen as the passport to a 
salaried post. Examination success is vital. 
 
2.3 English in Middle East Arab countries 
       The history of the English in the Middle East Arab countries 
passed through several stages the most significant of which is 
when English was introduced officially as a foreign language 
since Seventy years approximately. This was a result of the 
increasingly unique position of English as an international 
language. Fishman, Cooper & Conard (1977) stated that “English 
is the language of diplomacy, the predominate language in which 
mail is written, the principle language of aviation and radio 
broadcasting, the first language of 300 million people and 
additional language of perhaps that many more” (Sadiqi, 1991, p. 
105).  
       Furthermore, the Arab nation has frontiers which are no 
more than arbitrary lines drawn on the map caused by contending 
colonial powers. Consequently, indigenous language could 
become the instrument of nation unification and development. 
However, given the context and the heritage of colonialism and 
neocolonialism, it is impossible to anticipate the development of 
a linguistic instrument of modern commercial, technocratic and 
literary communication. Thus, English and some other languages 

(French, Italian) have been adopted and taught throughout the 
Arab countries and, as a result, countless new bilinguals have 
been created. Macnamara (1967) pointed out that in the Arab 
countries there are numerous instance of bilingualism not based 
on ethnic differentiations within the Arab society but due to the 
linguistic distance between the vernacular and standard of the 
Arabic language. He keeps that extensive spread bilingualism 
occurs because of one major reason; the revival and expansion of 
national languages which had been absent for centuries, or used 
for limited purposes by limited groups (e.g. Hebrew in Israel). 
Approximately, in the last three decades, the adoption of English 
as a subject matter into Arab academic and education instructions 
development of effective EFL teaching methods has become one 
of the important aims in those situations. In other words, English 
language is getting to be taught alongside with Arabic language 
to a certain degree. This means that English is more competent 
than Arabic language, especially at the educational, tourism, 
international safety business, etc. The goal of teaching English in 
the Arab countries has been generally stated to produce a 
culturally competent citizen, through ability to understand, speak, 
and write English efficiently (Abd-el-Jawad, 1987; Al-Batal, 
1988). It should be indicated out that these objectives have 
hardly been achieved because of the lack of the cultural context 
in which English instruction takes place viewed by El-Sayed, 
(1987).  However, positive attitudes have always constituted a 
strong impetus for language competence viewed by (Boshier, 
1977; Dornyel, 1990; Gardner, 1982a, b, 1988; Sadiqi, 
1991).Basically, the role of the students’ primary language has 
been marked by proliferation of research on cross linguistics; in 
particular contrastive linguistic analysis and error analysis have 
been the basis of such studies. Since the early fifties, studies have 
focused on certain linguistic levels such as phonology, and 
pronunciation practice (Naser, 1967).    
       Therefore, interest and contrastive linguistics and error 
analysis has, provided an account of linguistic symptoms which 
plagued the class rooms an attempt to remedy those linguistic 
difficulties (Zughoul, 1979; Mitleb, 1982, 1985; Ibrahim, 1977, 
1987; Flege et al, 1980; Aziz, 1974, 1976, 1980). Yorker (1977) 
and Thompson-Panos et al (1983) confirmed that the significance 
of Arabic/French and its roles (covert) in the progress of EFL 
classes and explained linguistic barriers in EFL process in terms 
of the relationship between English and Arabic. Yoker and 
Thompson-Panos et al addressed linguistic differences between 
Arabic and English as a basis for determining several language 
acquisition difficulties for Arab FEL learners. They kept that 
basic information about the Arabic language and culture on the 
part of the EFL teacher would assist him/her dealing with 
linguistic and sociolinguistic errors Arab EFL learners make in 
English at all linguistic levels.  
.On the other hand, El-Dash & Tucker (1975) increases 
investigation attitudinal/ motivation factors which have not been 
before conducted   in Arab speaking communities. Regardless, 
the lack of definite answers to all research questions attempted to 
be answered by the research in this study, it is still “obvious that 
there is a strong need to study students’ attitude and performance 
“(Tucker & Sarofim, 1979, p. 28) in EFL learning process. 
 
2.4 Reasons for learning a second or foreign language 
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       Reasons for learning a language other than one’s mother 
tongue (L1) should be considered. Giles, in Gardner (1985) 
mentioned the following” 
       Bilingualism has always been of crucial importance 
worldwide given that the         monolingual mortal is an 
actual a somewhat scarce commodity…with rapidly 
developing sophistication information and communication 
technologies, we can expect that bi-and multilingualism will 
assume even greater importance as international  contacts 
multiply and previously “isolated” ethno-linguistic groups 
gain easy access to their Home cultures (p. xi).              
       What Giles is mentioning above is what is known as 
motivation, which investigates why a second or foreign language 
is learnt. Gardner (1985, 50) shows that “motivation involves 
four aspects: goal, effortful behavior, a desire to attain the 
attitude toward the activity in question” Gardner (1985; 50) 
informed the following: 
       The type of motivation answers the question of why the 
individual is studying the language. It refers to the goal. 
Many reasons could be listed to be able to speak with 
members of that language community, to get a job, to 
improve, one’s education, to be able to travel, to please their 
parents, to satisfy, a language requirement, to gain social 
power, etc. It may even be that there are as many reasons for 
studying a second language as there are individuals. 
       It would seem that second language learning research 
literature has made it clear that, in order for the learning of a 
second language to be successful, the learner or the student 
himself, who, referring to Wilkins (1978: 51) is “probably the 
largest variable of all in the learning situation”, should be willing 
or should want to learn. Wilkins (1978: 53) also indicates, 
“Research has shown that where learners have rigid, ethnocentric 
and authoritarian views, not surprisingly they are less successful 
in language learning”. Indeed, language research group (1992: 
60) said that “no amount force can succeed in imposing a 
language on people who either do not wish to use it or do not see 
any significant role for it in their or their children’s lives”. Brown 
(1980), in Alatis et al (1981: 113) reports:  
       The process of learning a second language is one that 
involves a total commitment from the learner. A total 
physical, intellectual, and emotional response is necessary to 
successful send and receive linguistic message.     
       Without this (the willingness or interest or what is 
“commonly thought of as an inner derive, impulse, emotion or 
desire that moves one to a particular action”, in Brown words (in 
Alatis et al : 114) on the part of a learner learning second 
language. It shall be a futile exercise to teach a second language. 
Commenting on the problems affecting learning of English as a 
second language, Moyo (1994: 38) confirmed that: 
       There are many language learners in present day tertiary 
situations the relevance of English in general. This creates 
serious motivational problems, which can affect successful 
language learning. It is therefore not easy to motivate people 
into communicating in a second language or third language. 
Motivation matters much more than proponents of 
communicative language teaching might imagine.      
 
2.5 Attitude modifying experiences 

       Overall, Baker’s (1995) states above that attitudes can be 
modified by experience, provides Gardner’s (1985: 105-6) 
informed that there are two different experiences associated with 
second language acquisition that can have an impact on a 
student’s attitude and motivation. The first experience is 
bicultural excursion programs, which are indicated to by Gardner 
(1985: 85): 
       Relatively short term interactions with members of the 
other language community in their own social environment 
with express purpose of developing positive attitudes toward 
that group. Generally, there is little, if any instruction in the 
second language.               
       The other two experiences suggested are regular language 
courses, and intensive language learning. However, Gardner 
(1985: 8) adds that: 
       If teachers are skilled in the language and attuned to the 
feelings of their students, and the methodology is interesting 
and informative, this can do a lot towards the awakening of 
positive attitude, regardless of whether student’s initial 
attitudes are positive or negative… Obviously, if teachers are 
not knowledgeable, not sensitive to students reactions, and 
encumbered with a dull and unimaginative methodology, if is 
unlikely that positive attitude will be developed. 
 
2.6 The distinction between EFL and ESL 
       The teaching and learning English as a second language 
(ESL) might be easily confused with that of learning English as a 
foreign language (EFL). Mpepo (1990:232) verifies the 
distinction thereof and the implications arising from the 
distinction between the two terms. He puts it this way” 
       An ESL (English as a second language) situation where is 
the language is widely used in traditionally non-native 
speakers. Doubtless, the teaching approach emphasizes 
intelligibility which is different from an EFL (English as a 
foreign language) situation in which the use of the language is 
with native speakers or speakers from outside the country. 
The teaching approach in this case [EFL] aims to teach 
learners to produce the sound, syntax, and conversation 
patterns of British, American or of any English associated 
with a country where English is traditionally spoken as a 
native language (1990: 232). 
       He then indicates out that “this distinction is not in fact 
observed or clearly understood in the English language industry 
or applied linguistics”.  He continues on to say that mainly due to 
economic reasons, the term EFL has gone from the industry and 
academic discourse. Mpepo (1998) says that “in an EFL situation 
the learners are effectively surrounded by the target language. 
They come into direct contact with it through social interaction, 
education, commerce and mass media both electronic and print. 
The misunderstanding in misapplication of these two terms and 
the methods or approaches thereof by teachers of English might 
have a negative influence on learners and, this might result in 
low levels of motivation and negative attitudes being created. 
Whereas, a correct understanding of the distinction between the 
ESL and EFL are as it might help in explaining matters 
around the study.  
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III.  RESEARCH METHODOLOGY 
3.1 Methodological framework 
       This study was conducted at Leeds University in UK to 
identify Arab students’ motivational and attitude toward learning 
English as a foreign language. To achieve this objective, one 
research method was used namely, (quantitative) questionnaire. 
This kind of design, which uses one research method to 
investigate the motivation and attitude toward learning English, 
for this reason researcher, used one method design (Creswell, 
2002). The need is to assure the validity and reliability of the 
process (Tellis, 1997).   Further, using quantitative method in this 
research study would help to give a fuller picture about this study 
viewed by Silverman (2000). Quantitative methodology was used 
in data collection questionnaire which was used to provide more 
evidence. Spindler (1992) Twenty two Arab University students 
were represented the following countries: Jordan, Egypt Saudis, 
and United Arab Emirates, in this study. 
       They mentioned that quantification “is not the beginning 
point, nor is it the ultimate goal” (p. 69). For the goal of this 
study, a questionnaire using Likert-format scales was prepared to 
be administered and analyzed in terms of basic statistical 
procedures. Mean analysis and frequencies tables were used to 
demonstrate the types of responses obtained from the 
questionnaire. A salient feature of quantitative method is that 
data collection and analysis proceed at the same time from the 
start as well as construction theory from the data. In other words, 
data analysis is not a separate stage of research but rather is done 
in interaction with ongoing data collection from the begin 
(Wood, 1992). In quantitative research, the design emerges as the 
study progresses, and it changes constantly as new data is 
collected and new insights progress (Guba, 1978). One of the 
strategies quantitative researchers employ is the study of the 
“context” as an integral part of the social phenomena under 
investigation. Glaser, (1978) pointed that some of the central 
questions quantitative researchers ask are: what are people 
doing?  What is happening in social life?  McCracken (1988, 
p.32), think that the long lived familiarity with culture under 
study has “the advantage of giving the investigator an 
extraordinarily intimate acquaintance with object of the study… 
which gives the investigator a fineness of touch and delicacy of 
insight that few ethnographers working in other cultures can help 
to develop”  (p.32).  Glaser’s “technique is well suited for 
dealing with qualitative data of the type gathered from 
questionnaire, structured or semi structured” (Turner, 1981; 
Glaser, 1978; Charmaz, 1983; Turner, 1981). Corbin & Strauss 
1990) suggested that investigations in grounded methodology 
should focus on specific and broader condition affecting the 
phenomenon that may include cultural values, social trends, and 
economic orientations.  
       In additional, Noels (2001) mentioned that instrumental 
motivation is stimulated by the learners’ awareness of the 
practical value and advantages which are expected to accrue 
from acquiring the second language. Any particular learner may 
have both types of motivation in certain degree. Motivation is not 
static, the intensity and kind of motivation can change as the 
learner’s excerpt 
       Finally, Burgess (1985) told that data can help in the analysis 
and questionnaire data by providing a theoretical structure, by 
giving the framework for the construction of indices, and by 

clarifying questionnaire data. Likewise, questionnaire results 
provided an objective validation of qualitative data.  That is to 
say, the results can contribute to the informational adequacy and 
quality control of the investigation (Burgess, 1985; McCraken, 
1988; Corbin & Strauss, 1990).  
       According to Leeds University international students’ office 
that there are 139 full time students currently enrolled for the 
academic year 2014 to 2015. That is to say, for the goal of this 
study a sample 22 undergraduate and graduate Arab students at 
Leeds University were chosen... This means that one criterion 
proposed is that the participants should “not have a special 
knowledge (or ignorance) of the topic under study” (McCracken, 
1988, p. 370. The participants vary in their majors and 
educational background information on each participant was 
obtained by completing the background information survey (see 
Appendix B). The distribution according to country and gender is 
presented in Table 2.1. 
 

Table 1 
 
Characteristics of Participants 
Country Male Female Total 
Morocco 4 3 7 
Mauritania 4 0 4 
Tunis 3 1 4 
Algeria 4 3 7 
Total 15 7 22 
 
       These participants were chosen according to the following 
criteria. All participants: 

1. Have had at least six years of EFL OR ESL instruction 
before they arrived in the United Kingdom. 

2. All participants speak Arabic as their native language. 
3. All participants have come from Arab countries. 
4. Have a TOFEL score above 500 (which is the minimum 

score for their admission the Leeds University). 
 
3.2 Approach 
       The participants group was engaged in three major tasks. 
First, all participants were asked to fill out the background 
survey to get background information.  
       Second, participants were asked to respond to Likert-format 
scale questionnaire for measuring motivations and attitudes 
utilizing Gardner’s Attitude/Motivation Test Battery. Moreover, 
the questionnaire, Attitude/Motivation Test Battery was prepared 
and adopted from (Gardner, 1985, pp. 177-181) and administered 
to the participants. This means that it was color coded by 
nationality and gender before it was administered to the 
participants. Thirdly, Meloni, (1990) and Rochaerakay, (1989) 
confirmed that the participants were answering all the questions 
were given to them in English language and guiding  questions 
are presented in questionnaires focused on the issue of examining 
attitudes and motivations. Questionnaire results were utilized to 
validate data collected from the participants’ method. Further, a 
statistical procedure such as mean analysis was utilized to 
present the findings of the questionnaire. Glaser (1978) informed 
that coding is a two phase process:  an initial and focused coding. 
Initially, line by line coding was utilized after scrutinizing the 
data to develop ideas. Then, coding was used to develop different 
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categories and subcategories about emerging ideas. Although 
focused coding is a selective phase of the coding process, it was 
utilized to break up the categories and develop subcategories 
which explicate the more general category. The investigation is 
focused on the questionnaire guiding to reflect the type of 
questions which were broken up into categories. The responses 
of the participants under each category were transcribed using a 
Microsoft word Macintosh word processing program. Focused 
coding was utilized to prove the groundwork for developing 
explanations and predictions. 
 
3.3 Statistical procedure 
       The array of the questionnaire responses are concluded in a 
box – and – whisker plot format which is rarely utilized to 
concisely represent a distribution of data. This type of data 
configuration allows comparing the central tendencies of the 
different groups.  One – way analysis of variance (ANOVA) was 
utilized for statistical comparison between responses. Social 
sciences (SPSS-PC) computer software was utilized. This 
procedure was uses the samples mean and standard deviation to 
compare the differences between the population means of the 
distribution from which the samples are collected. To test the 
hypothesis that the population means are equal, this procedure 
calculates the F- statistics and compares the calculated F value 
with values from the F distribution of the appropriate degrees of 
freedom. SPSS-PC also offer a number of techniques for multiple 
comparison tests such as Scheffe Test or the Duncun’s multiple 
range Test. This procedure was utilized to indicate which pairs 
are significantly different.  
 

IV. PRESENTATION OF THE FINDINGS 
4.1 Introduction  
       This chapter presents data collected from the Arab students 
at Leeds University in the UK. Besides that, in this chapter the 
findings of the study are interpreted and analyzed.  In addition, 
this chapter reports the quantitative findings with regard to the 
students’ motivation for studying English, along with related 
attitudes toward English, English instruction, the British people 
and the United Kingdom at large. Furthermore, it also presents 
the findings pertaining to the participants’ future expectations of 
studying English. The findings in each section are broken up into 
five major categories: 

1. Motivation for studying English 
2. Attitudes toward studying  English 
3. Attitudes toward English instruction;  
4. Attitudes toward British people and the UK 
5. Future expectations   

 
       At this point, data analysis software, SIGMA and PLOT, 
were utilized for developing various statistical graphic shown in 
this section.  One way Analysis of variance (ANOVA) was 
utilized to confirm and determine statistical importance of 
differences between participants of different groups. The findings 
of array are summarized in a box-whisker plot which is rarely 
utilized to concisely represent the distribution of data. From this 
aspect, the figure presented Extreme ends of the distribution are 
also presented in the figures by symbols beyond the whisker. The 
lines bisecting the box indicate the median (the solid line) and 
the mean (the dotted line) of the data distribution below: 
 

 
Table 4.1 

Summary of participants ranked in ascending order of Average values 
 

Question number     Average      Rank distribution            Rank order 
Q4                                     1.3                  1                                                1 
Q25                                   1.6                  2                                                2 
Q2                                     1.8                  3                                                3 
Q1                                     1.9                  4                                                4 
Q8                                     2.0                  5                                                5 
Q3                                     2.1                  6                                                 6 
Q6                                     2.2                  6                                                 7 
Q9                                     2.3                  8                                                 9 
Q13                                   2.3                  8                                                  9 
Q21                                   2.3                  8                                                  9 
Q12                                   2.4                  9                                                  11 
Q23                                   2.5                 10                                                 12 
Q22                                   2.6                 11                                                 13 
Q10                                   2.7                 12                                                 14 

Q5                                     2.8                 13                                                 15.5 
Q18                                   2.8                 13                                                  15.5 
Q17                                   2.9                 14                                                  17.5 
Q19                                   2.9                 14                                                  17.5 
Q14                                   3.0                 15                                                  20 
Q15                                   3.0                 15                                                  20 
Q16                                   3.0                 15                                                  20 
Q11                                   3.2                 16                                                  22 

Q7                                     3.4                 17                                                  23.5 
Q20                                   3.4                 17                                                  23.5 
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Q24                                   3.6                 18                                                  25 
 

       Table 4.17 shows a distribution of the average responses for each question arranged in ascending order of average values. 
Question 4 (I study English because it makes me a better educated he/she) ranks first in average having the lowest value among the 25 
questions, including that most of the responses shown agreement on the value of English in their education. Therefore, in contrast 
question number 24 (if given the opportunity, I would like to live in the United Kingdom defiantly) has the largest mean (3.6) whereas 
indicating that most respondents disagree with statement and don’t like to stay in the United Kingdom defiantly.   
 
Motivation and attitudes 
       This section shows the respondents’ overall motivation for studying English. The responses of the participants according to 
nationality are shown and summarized in figure 4.1 below: 
 
 
                      
 
 
 
 
 
 
 
 
 
                                              Jordan               Egypt                  Saudi       UAE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                    Jordan                 Egypt                  Saudis     United Arab Emirates 
 
           Mean                                 2.6                       2.3                         3.0             2.1 
         St. Dev.                             0.35                      0.40                        0.89           0.29 
 

Figures 4.1: Box and whisker plot depicting the distribution of responses of the informants according to nationality. 
 

       As presented in figure 4.1, the mean value of the participants for Egypt and Saudi groups fall in the   “agree” category participants 
between 1.5 and 2.5), and that of the Jordanian and United Arab Emirates groups fall in the “neutral” category (responses between 2.5 
and 3.5). Therefore, the mean values of the Jordanian responses were much smaller compared to the UAE indicating a relative 
abundance of responses in the “agree” category in the Jordanians. It has to be noted from this figure that the size of the boxes are 
smaller for the Jordanians and the Saudi groups indicating a general homogeneity of attitudes among participants. On the other side, 
the sizes of the boxes are larger for the Egyptian and the United Arab Emirates groups indicating a relatively more heterogeneous 
attitude of the people surveyed in these groups. Statistical comparisons between the participants were made using one way analysis of 
variance. This was accomplished with computer software; Statistical package for social sciences (SPSS-PC). This procedure uses the 
sample mean and standard deviation, to compare the differences between the population means of the distribution from which the 
sample are collected. 
       However, to test the hypothesis that the population means are equal, this means the procedure calculates the F-statistics and 
compares the calculated F- value with values from the F distribution of the appropriate degrees of freedom.  That is to say, the 
observed importance level is the probability of getting an F- statistics at least as large as the one already calculated when all 
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population means are equal. Whether this probability is small enough, the hypothesis that all population means are equal is rejected. 
An important F-statistics show only that the populations’ means are probably unequal. Whether important differences exist, this 
procedure indicates out a matrix indicating which pairs are importantly different. At this point, if no statistically important differences 
exist, the procedure prints out a statement “No two groups are significantly different at the specified significance level”. 
        
Table 4.2 summarizes the results of one-way analysis of variance for the final mean responses for the four ethnic groups.  
 

Table 4.2 
One-way analysis of variance for ethnic groups 

 

Sources D.f. sum of 
squares 

Meaning 
squares F-Stat. F. SIG 

Between groups 3 1.34 0.473 1.97 0.155 
Within groups 18 4.31 0.239 - - 
Total 21 5.74 - - - 
 
       For information that both Scheffe and Duncun’s Test show no important differences between the groups at alpha=0.01 this means 
it is approved from this Table that, although values of the mean responses were different, the statistical importance of these differences 
was small.  In other words, the participants were sample size which resulted in relatively large standard deviations. Tables presenting 
the details of statistical calculations indicating 95 percent confidence interval are shown in Appendix H. The findings of the 
participants’ responses according to gender are compared in figure 4.2. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                         Male        Female 
 
Mean                                                     2.6                              2.5 
St.Dev.                                                  0.59                            0.36 
 

Figures 4.2: Box and whisker plot depicting the distribution of responses of the participants according to gender. 
 
       Figure 4.2 explains and compares the central tendency of each group referring to gender. The distribution of the female group 
extends further to the bottom compared to the male counterparts, as pointed by the length of the box. The magnitude of the mean 
responses points that males and females have similar tendencies and generally fall in the borders of “agree” and “neutral” categories. 
This means that scatter in the participants for the male and female participants were similar as pointed by similar values of the 
standard deviation and the mean. From this aspect, statistical comparisons of the participants as a function of the gender of the 
respondents were made using t-test procedure of the SPSS-PC.  Consequently, one –way analysis of variance could not be utilized for 
this comparison only two sample means were compared. In a test statistical importance of the differences between the two means are 
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determined by comparing the calculated t- statistic with tabulated t-statistic for a specific importance level. Whether the observed 
significance level is small enough, the hypothesis that the population means are equal is rejected. 
 

Table 4.3 
T-Test for gender of respondents’ category 1 

 
Gender No. of cases Mean Std. Dev. T- Value 2- tailed sig 
Male 15 2,58 0.592 0.29 0.774 
Female 7 2,52 0.364 - - 

 
       It is evident from the percentages given in the above Table that the differences between the participants as a function of gender 
are not statistically important. In the following is a comparison of responses in different categories of questions. In other words, in 
each category, the comparisons are made with respect to the nationality of respondents. That is to say, similar comparisons could be 
made between two males and females. As already mentioned above the analysis indicates the differences between the two genders 
were similar. However, no comparisons within groups are made with respect to gender differences. 
 
4.3.1 Motivation for studying English language 
       The participants’ motivation for studying English is shown in figure 4.3 according to nationality. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                       Jordan                   Egypt           Saudis         United Arab Emirates 
 
Mean:                                   2.5       1.25                   2.5               3.5                                                                     
Ste.Dev                               0.48       0.50                   1.07             0.40    
 

Figures 4.3: Box and whisker plot depicting the motivation for studying English according to nationality. 
 
       It can be shown in figure 4.3, the mean value of the responses for the Egyptians and Saudis’ groups fall in the “agree” category 
(responses between 1.5 and 2.5), and that of the Jordanian and United Arab Emirates groups fall in the “neutral” category (responses 
between 2.5 and 3.5). Whereas, the mean value of the Jordanians responses were smaller compared to the United Arab Emirates 
indicating a relative abundance of responses in the “agree” category in the Jordanians. It has to be noted from this figure that the size 
of the boxes are smaller for the Egyptians and Saudis indicating a general homogeneity of attitudes among respondents.  On the other 
side, the sizes of the boxes are larger for the Jordanian and Emirates indicating a relatively more heterogeneous attitude of the people 
surveyed in these groups. 
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       Table 4.20 summarizes the findings of one-way analysis of variance for the final mean responses for the four ethnic groups’ 
motivation toward learning English language (category1). 
 

Table 4.4 
One way analysis of variance for ethnic groups (category 1) 

 

Source D.E. Sum of 
squares Mean squares F-Stat F-Size 

Between 
groups 3 1.67 0.553 1.51 0.246 

Within groups 18 6.59 0.366 - - 
Total 21 8.26 - - - 

 
       As it can be noted from the figure above that both Scheffe and Duncun’s Tests show no important differences between the groups 
at alpha=0.01.It is evident from the percentages given in the Table that, although the absolute values of the mean responses were 
different; the statistical importance of these differences was small. In other words, the responses were statistically similar. That is to 
say; the statistical comparison of the responses as a function of the gender of the respondents utilizing T-Test procedure to point 
statistical importance of the differences between the two means are explained in Table 4.20. At this point, if the observed significance 
level is small enough, the hypothesis that the population means are equal is rejected. 
 

Table 4.5 
T-Test for gender of respondents (category 1) 

 
Gender No. of cases Mean Std. Dev. T- Value 2- tailled sig 
Male 15 2.03 0.701 0.75 0.464 
Female 7 1.88 0.448 - - 

 
       It is evident from the percentages given in the above Table that the differences between the responses as a function of gender are 
not statistically important. 
 
4.3.2 Attitudes toward studying English 
 
The participants’ attitude about studying English language is shown in figure 4.4 referring to nationality.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 12, December 2015      247 
ISSN 2250-3153   

www.ijsrp.org 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                  Jordan                Egypt              Saudis         UAE 
 
         Mean                                    2,9                 2.3                   3.4                2.5 
 
       St.Dev.                                   0.64               0.59                  1.14              0.83 
 

Figures 4.4: Box and whisker plot depicting the attitude about studying English according to nationality. 
 
       As presented in figure 4.4 the mean value of the responses for the Egyptian and the Saudis groups fall in the “agree” category 
(responses between 1.5 and 2.5), and that of the Jordan group fall in the “neutral” and “disagree” categories.  
Therefore, the mean value of the Jordanian responses was smaller compared to the United Arab Emirates pointing a relative 
abundance of responses in the “disagree” category in the Arab Emirates. It has to be noted from this figure that the size of the boxes 
are smaller for the Egyptian and Saudis pointing a general homogeneity of attitudes among respondents.  On the other side, the sizes 
of the boxes are larger for the Jordanians and the Emirates’ pointing a relatively heterogeneous attitude of the people surveyed in these 
groups. Table 4.21 summarizes the findings of one –way analysis of variance for the final mean responses for the four ethnic groups’ 
attitudes for learning English (category 2). 
 

Table 4.6 
One –way analysis of variance for ethnic groups (category 2) 

 

Source D.E. Sum of 
squares Mean squares F-Stat F-Size 

Between 
groups 3 3.74 1.24 2.14 0.131 

Within groups 18 10.6 0.583 - - 
Total 21 14.4 - - - 

 
       It can be seen from this figure that, Scheffe and Duncn’s Test show no significant differences between the groups at alpha= 0.01. 
It is also proved from this Table above. Although, the absolute values of the mean responses were different, the statistical significance 
of these was small. In other words, the responses were statistically similar. Further, statistical comparison of the responses as a 
function of the gender of the respondents utilizing T-Test procedure to point statistical importance of the differences between the two 
means are explained in Table 4.22.  I f the observed importance level is small enough; the hypothesis that the population means are 
equal is rejected. 
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Table 4.7 
T-Test for gender of respondents (category 2) 

 
Gender No. of cases Mean Std. Dev. T- Value 2- tailed sig 
Male 15 2.88 0.817 1.50 0.158 
Female 7 2.34 0.763 - - 

 
       It is evident from the percentages given in the above Table that the differences between the responses as a function of gender are 
not statistically important.  
 

4.3.3 Attitudes toward English instruction 
          The participants’ attitudes toward English are shown in figures 4.5 referring to their nationality.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                        Jordan               Egypt                  Saudis        United Arab   
                        
Mean                     1.5                       2.6               2.2                         3.2                                                         
 
St.Dev.                  0.86                 1.17                  0.75               0.41 
       
 
       Figures 4.5: Box and whisker plot depicting the attitude toward English instruction according to nationality. As presented in 
figure 4.5, the mean value of the responses for the Saudis, Jordanian, and Egyptian groups fall in the “agree” category (Reponses 
between 1.5 and 2.5), and Emirates group of the Saudis responses were smaller compared to the other groups pointing a relative 
abundance of responses in the “agree” category, while the mean value of the Emirates responses pointing a relative abundance in 
“neutral’ category. It has to be noted from this figure that the size of the boxes are smaller for the Jordanians and Saudis pointing a 
general homogeneity of attitudes among respondents. On the other side, the sizes of the boxes are larger for the Egyptians and 
Emirates pointing a relative more heterogeneous attitude of the people surveyed in these groups.  
       Table 4.24 summarizes the findings of one –way analysis of variance for the final mean responses for the four ethnic groups’ 
attitudes toward English instruction (category 3).  
 
 

Strongly disagree 
 
 
 

Disagree 
 
 

Neutral 
 
 
 

Agree 
 

 
Strongly agree 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 12, December 2015      249 
ISSN 2250-3153   

www.ijsrp.org 

 
 

Table 4.8 
One –way analysis of variance for ethnic groups (category 3) 

 

Source D.E. Sum of 
squares Mean squares F-Stat F-Size 

Between 
groups 3 6.17 2.05 2.53 0.989 

Within groups 18 14.6 0.812 - - 
Total 21 20.9 - - - 

 
       can be seen that both Scheffe and Dnucun’s Test show no important differences between the groups at alpha=0.01. It is evident 
from the percentages given in the Table above. Although, the absolute values of the mean responses were different, the statistical 
importance of these differences was small.  In the other words, statistical comparison of the responses as a function of the gender of 
the respondents utilizing T-Test procedure to point statistical importance of the differences between the two means are explained in 
Table 4.25.  From this aspect, if the observed importance level is small enough, the hypothesis that the population mean are equal is 
rejected. 
 

Table 4.9 
T-Test for gender of respondents (category 3) 

 
Gender No. of cases Mean Std. Dev. T- Value 2- tailed sig 
Male 15 2.11 1.00 -1.65 0.122 
Female 7 2.77 0.859 - - 

 
       It is evident from the percentages given in the Table above that the differences between the responses as a function of gender is 
not statistically important. 
 
4.3.4 Attitudes toward British people and the United Kingdom  
       The participant’s attitudes toward British people and the United Kingdom mention is shown in figure 4.6 referring to nationality. 
Table 4.6 indicates that the attitude toward the British people and the UK vary considerable, from one group to another. The attitudes 
trend to be similar for both Egyptians and Jordanians who tend to have favorable attitudes more than the Emirates.   
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                                     Jordan               Egypt                           Saudis            Emirates                          
 
Mean                            2.7                          2.8                         3.3                  3.0 
St.Dev.                        0.38                        0.91                        0.94                 0.62 
 
       Figures 4.6: Box and whisker plot depicting the attitude toward British people and United Kingdom according to nationality.  On 
the other side, the Saudis participants are neutral; the average in their responses is 3.0.  However, in contrast the United Arab Emirates 
vary notably, while all other groups’ tend to lean toward affirmatively or neutrality, the Emirates tends to have more unfavorable 
attitudes. One can see that there are mixed feelings toward the British people and the United Kingdom at large ranging from 
affirmative to neutral to negative. As presented in figure 4.6, the mean value of the responses for the Jordanian, and Egyptian groups 
are fall in the “agree” category (responses between 1.5 and 2.5)), and Emirates group fall in the “disagree” category. But, the mean 
value of the Egyptian and Jordanian responses are similar pointing a relative abundance of responses in the “agree” category, while 
the mean value of the Emirates responses pointing a relative abundance in “disagree” category and the Saudis are in the “neutral” 
category. It should be noticed from this figure that the size of the boxes are similar for the Jordanians and Egyptians pointing a general 
homogeneity of attitudes among respondents.  Table 4.26 summarizes the findings of one-way analysis of variance for the final mean 
responses for the four ethnic groups’ attitudes toward British people and the United Kingdom (category 4). 
 

Table 4.10 
One –way analysis of variance for ethnic groups (category 4) 

 

Source D.E. Sum of 
squares Mean squares F-Stat F-Size 
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Between 
groups 3 0.648 0.216 0.671 0.581 

Within groups 18 5.79 0.321 - - 
Total 21 6.36 - - - 

 
       It can be noted that both Scheffe and Duncun’s Test show no significant differences between the groups at alpha=0.01. It is 
evident from the percentages are given in the above figurer. Although, the absolute values of the mean responses were different, the 
statistical significance of these differences was small. In other words, the responses were statistically similar. If we make a comparison 
of the responses as a function of the gender of the respondents utilizing T-Test procedure to point statistical importance of the 
difference between the two means explained in figure 4.27 and the observed importance level is small enough, the hypothesis that the 
population means are equal is rejected.  
 

Table 4.11 
T-Test for gender of respondents (category 4) 

 
Gender No. of cases Mean Std. Dev. T- Value 2- tailled sig 
Male 15 2.85 0.602 -0.65 0.528 
Female 7 3.00 0.465 - - 

 
       It is evident from the figure above that the difference between the responses as a function of gender is not statistically important.  
 
4.3.5 Future expectations            
       The participants’ future expectation of studying English is shown in Table 4.7 referring to nationality. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                              Jordan           Egypt                    Saudis       United Arab Emirates 
 
Mean                                       2.5                   2.2                        2.8              2.7 
St.Dev.                                    0.57                0.47                       1.04            0.55     
 
Figures 4.7: Box and whisker plot depicting the participants’ future expectations of studying English according to nationality. 
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       Table 4.7 points that the participants are affirmative in their responses to questions dealing with the future expectations. On the 
average, the participants’ groups have pointed that English is significant for their future and the future of their countries.  That is to 
say that the highest average is in the Emirates group while the lowest is in the Egyptian group. As presented in Table 4.7, the mean 
value of the responses for whole group falls in the “agree” category (responses between 1.5 and 2.5). The mean values are closely 
indicating a relative abundance of responses in the “agree” category. Well, it should be noted from this Table that the size of the boxes 
are similar for the Jordanians and Saudis pointing a general homogeneity of attitudes among respondents. 
 
       Table 4.28 summarizes the findings of one-way analysis of variance for the final mean responses for the four ethnic groups’ future 
expectations for studying English (category5). 
 

Table 4.12 
One –way analysis of variance for ethnic groups (category 5) 

 

Source D.E. Sum of 
squares Mean squares F-Stat F-Size 

Between 
groups 3 1.26 0.416 1.00 0.414 

Within groups 18 7.47 0.414 - - 
Total 21 8.73 - - - 

 
       As presented in the figure above both Scheffe and Duncun’s Test show no significant differences between the groups alpha= 0.01 
It is approved from this figure although the absolute values of the mean responses were different, the statistical importance of these 
differences was small. In other words, the responses were statistically similar. If we make a statistical comparison of the responses as a 
function of the gender of the respondents utilizing T-Test procedure to indicate statistical importance of the difference between the 
two means explained in Figure 4.28 and they observed importance level is small enough, the hypothesis that the population means are 
equal is refused. 
 

Table 4.13 
T-Test for gender of respondents (category 5) 

 
Gender No. of cases Mean Std. Dev. T- Value 2- tailled sig 
Male 15 2.59 0.697 0.24 0.814 
Female 7 2.52 0.559 - - 

 
It is approved from this figure that the difference between the responses as a function of gender is not statistically important. 
 

V. CONCLUSIONS AND PEDAGOGICAL IMPLICATIONS 
       This study aimed to investigate the Middle East Arab 
students’ motivation and attitude toward learning the English 
language.  This study has been conducted in a fashion where the 
one research method (quantitative) was utilized.  Crookes & 
Schmidt (1991) have kept that the discussion of motivational and 
attitudinal factors in second language learning has been limited 
by the understanding that the domain of applied linguistics has 
been attached to it. Gvozdenko (2005) pointed that the current 
issues, pedagogical implications and new directions in beliefs 
about language learning including social culture, cultural 
contextual, cognitive, affective and personal factors among 
which attitudes have a significant place. They discuss that the 
primary emphasis on attitudes and other social psychological 
factors of second language learning does not do full justice to the 
way second language researchers have dealt with the study of 
motivation and attitude. Croockes & Schmidt (1991) have 
classified a research agenda to stimulate a through approach to 
this topic. For example Al-Quyadi (2002) doubt it that a 
comprehensive study to examine the psychological variables in 
the learning of English “in the faculties of Sana’a in Yemen”. 

This investigation has incorporated with one methodology thus 
taking a new direction in the area of motivation and attitude. 
Apart from the methodological framework, this study suggests 
that effective factors in second language acquisition are equally 
significant as the linguistic ones. It also suggests that foreign 
language students’ attitudes are divergent in terms of several 
factors. The determiners of attitude and motivation vary referring 
to the students’ backgrounds and experiences of different 
individuals. This study goes beyond the focuses of research on 
Arab English foreign language learners in particular which has 
been limited over the past decades to the linguistic factor that 
either impedes or facilitates the learning of English language by 
Arab speaking students. The researcher found out that the 
previous students have appealed to researchers to conduct further 
research on nonlinguistic factors for instance motivation and 
attitudes. This means that the study has investigated and 
identified different motivations and attitudes of the Arab students 
at the university level toward the English language and United 
Kingdom at large. In the first situation, the motivations and along 
with attitudes toward the study of English are colored in terms of 
socio-cultural characteristics of each group. Motivations and 
related attitude toward the English language were governed by 
different sources of determiners. Clearly, these determiners are 
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shown in this study in terms of the general patterns of motivation 
and related attitude which emerged from the participants’ 
responses as they relate to (1) the students’ perception of English 
as a foreign language;  (2) the students’ previous and current 
experiences with the English language;(3) the students’ future 
expectations about the study of English. Indeed these motivations 
and related attitudes are described in terms of the practical value 
they have in the lives of the participants. Moreover, in the second 
situation, attitudes toward the British people also colored in 
terms of various determiners. The determiners along with the 
attitudes were shown in terms of the general patterns, emerged 
from University students’ responses as the y relate to (1) the 
students’ before and current perceptions about the British people, 
and the United Kingdom at large; and (2) University students’ 
expectations with the United Kingdom people in the host 
country. Arab speaking students’ educational expectations, socio-
cultural, and socio-political characteristics reflect numerous 
differences in motivations and attitudes. These differences are 
presented in terms of various determiners and the social 
conditions of each group. Thus, the cultural values of the Arab 

speaking students are similar (Lusting, 1988), the social 
conditions are different. That is to say, some of these cultural 
values are conservatism, family devotion, fatalism, nationalism, 
patience, piety, self-respect, status and traditionalism (Lusting, 
1988).Nonetheless, despite the students’ exposure to modern 
political and social tend, motivations and attitudes continue to be 
tempered by the cultural values most relevant to them. That is the 
social-cultural condition under which a particular group of 
students was exposed tends to impact their “traditionalism” 
which is expected to justify either negative or neutral attitudes 
toward such other cultures as the European ones. Likewise, 
Jordanians and Egyptian’s, sense of “nationalism” dictated by 
their attitudes and motivations toward English as foreign 
language and cultures differently.  Thus, conclusions are drawn 
in terms of these of these social conditions. The following 
explanations present the relationship between social conditions 
and attitude and motivation.   
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5.1: social conditions, attitude and motivation 
 
       The determiners of the Arab students’ attitudes toward 
English and the UK are shown as a result of this study. Especial; 
“provincialism” in this investigation intrudes not only when Arab 
University students are stereotyped, but also when they self- 
categories themselves in terms of their cultural values and 
standard thus leading to “Arab provincialism”. This idea derives 
from social psychology and is based on the self-stereotyped 
confirmed by Turner (1987). This assumption based on Turner’s 
theory is that individuals take on characteristics they think to be 
an ideal of the social group to which they belong.  This means 
that the individuals also tend to make comparisons to present the 

superiority of their ideals. At this point, in this investigation, 
whole participants have strong adherence to the culture they 
belong to. As articulated by some of the participants below: 
       T10: I love my culture…I know that my people are not now 
in the right way…but I believe that their culture is perfect…with 
expectation of science, I think the British culture has negative 
things…and positive things  like any culture  across the world. 
       T14: I don’t like to see the British influence affecting my 
culture and the people there, as far as their own uniqueness.  
       On the other side, stereotypes have been reviewed by Taylor 
(1991). He discusses that stereotypes are a normal cognitive 
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process where two groups having an auto-stereotype and a 
stereotype of other group. Referring to Taylor, two conditions are 
required a pattern of stereotypes to be social desirable. The first 
condition is “each group must positively value the attributes they 
associate with their own group, and the last one is each group 
must respect the  
 
5.2 Cross-cultural attitudes 
       In order to cultivate more positive attitudes, the adjustment 
of individual in the host country should be made through 
awareness combined with mutual understanding and appreciation 
of culture differences. Often direct contact with host people 
would always make the individual understand, not to mention the 
improvement of one’s command of the foreign language. 
Research posits that Arab students in the UK tend to accept the 
idea of multiculturalism while they keep their own heritage. 
Lambert & Talyor (1990) managed a large scale study on many 
newly came minority groups. Among these groups, Arab 
students’ participants support heritage culture maintenance more 
than any other respondent group. Moreover, the Arabs are more 
resistant to assimilation and more favoring of multiculturalism. 
The results of this investigation are in agreement with evidence 
viewed by Lambert & Talyor (1990). Storti (1989, p.150) 
informed that the focus  should not be on the ways in which all 
people are a like or different, but rather on what happens when 
one group of people behaves very oddly in the eyes of another… 
To do so, two kinds of adjustment required …we have adjust or 
have used to behave on the part of the local people which 
annoys, panic or otherwise unsettle us.; panic or otherwise 
unsettle the local people; so long as we are put off by or 
consistently misconstrue the behavior of the locals and so long as 
we repeated provoke or baffle the locals by our own behavior, we 
can never accept to feel at ease abroad or to be all effective in our 
jobs. The results of this study are generally congruent with 
interest of previous research, Especial, with Gardner’s (1985) 
explained that students who are integrative oriented have parents 
who are oriented that way, and those who are instrumentally 
oriented generally have parents who tend to have instrumental 
orientation. Gardner (1991) confirmed that that linguistic 
background of the parents can play a crucial role in the 
motivation and attitudes of their children. This is truth to be 
found among the Arab University students studying English. 
Some of the participants pointed that their parents played a 
crucial role in their motivation to learn English as they used to 
teach them English words and were a source of encouragement. 
The following excerpts explain that:  
       T8; well my father was working in an international bank and 
he spoke English and he encouraged me to study English.  
       T11: I was going to study either engineering or go to medical 
school and I have to be very good in English …I also had a lot of 
help and support from my mom…she was an English teacher and 
she used to tell me that to be good in English is going to help you 
a lot in your future plans so in fact my mom helped me a lot. 
       Trucker (1991) revealed of a model for foreign language 
teaching which already exists in some parts of the Arab people. 
Referring to Trucker that, in this approach there “is a deliberate 
policy for introducing a broad spectrum of University students to 
the general study of a foreign language for a number of years as 
part of the school curriculum, followed by extensive teaching of 

that language…to those with a demonstrable need” (p. 69).  
Trucker (1991) keeps that such an approach is “linked” from the 
teaching of cultural aspects of that language, and it “represents a 
controversial but interesting emerging trends”. An interesting 
approach to implementing foreign language policy has emerged 
as a finding of this study. The results suggest that English has 
played an important role in the education of the Arab University 
students. Several tend appeal to foreign language designers to 
promote the teaching of English. That is to say, that one of these 
tend suggest that English should be taught for a specialized group 
of interested University students or for those who required 
knowing English for science and technology.  Therefore, the 
ultimate motivation for learning English should go beyond 
technical and occupational process only. As one of the University 
student puts it: 
       T20: I believe that part of the people should study 
English…I believe there should be some people who excel in 
every language because we need deeply science, technology and 
communication with rest of the whole countries cross the world. 
Moreover, this study contributes to the enrichment and 
development in the North African Arab countries educational 
system and rest of the Arab world. The idea of development in 
the North African Arab countries and rest of the Arab world are 
reflected in the educational system. On the case of development 
of the Arab educational system of English learning is an integral 
part Kazem (1992, p. 116) tells…Development in the Arab 
countries is of the global change and movement.  It has global 
characteristics and the peculiarity of the prevailing culture of the 
Arabs. In order to be a truth and realistic process it has above all 
to be meaningful to the Arab people and close to their 
culture…Civilization is not the product of one person or group 
but the dynamic accumulation of the contribution of the 
contributions of a lot of people, races and cultures. Moreover, 
Kazerm (1992, p.121) believes a systematic approach to 
education in the Arab countries based on needs of the students 
where training and development are considered. The educational 
aims should be relevant to the demands of the Arab society as 
part of the dynamic international community. One of the 
implications is educational mission has been drawn by the results 
by this investigation. In particular, foreign language programs 
should enhance the idea of intercultural communication as a 
request for development. The results of this investigation appeal 
to the educators in the Arab countries to revisit foreign language 
pedagogy to promote more affirmative intercultural attitudes. 
Well, to do so, these programs ought to be based on the needs 
assessment of University students. The benefits of foreign 
language learning should be spelled out in the curriculum and 
instruction, rather than take from passive imposition. University 
students should agree to learn more languages as well as English 
to be active participants in the Middle East Arab countries and 
the Arab world at large and the international community. 
Researcher found out that one of the most significant 
pedagogical implications derived from the findings has to do 
with the University students’ attitude toward English instruction. 
Generally, the feelings among the participants are that they do 
not get proper instruction in the English language in their home 
countries because of the focus on skill for instance, learning 
English grammar or vocabulary while neglecting other skills like 
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conversational aspects of language use.  As some of the 
participants presented below: 
       T20:  Unfortunately, English language is not taught me in 
the best way…it was very poor…the teachers come and teach us 
grammar…we are very good in grammar by the way…but in the 
UK I was better than many of the British people in 
grammar…but we were not taught conversation how to speak 
and communicate…I believe the methods were very poor…if the 
teachers were taught good methods we would be better. 
       T18: Well, they [English teachers] are bringing their own 
experiences and bases to class room…and it is difficult in the 
beginning…English instruction was not participative or 
interactive and that was the hardest part…and you do not learn 
this way I believe. 
       Moreover, the University students have unveiled the pitfalls 
of the teachers of English in a critical tone. Teacher teaches the 
way they were taught, and the students become more vulnerable 
to teacher’s idiosyncrasies. The participants kept: 
       T4: They [English teachers] know English but it is different 
because it is their foreign language…they have accents. 
       T18: Most of the English teachers speak with different 
accents…that were not representative of the British speakers. 
       These cases are very significant in designing foreign 
language curriculum and have pedagogical implications for 
teachers of English language. Researcher believes that it should 
be borne in mind that the aims and objectives of foreign language 
syllabic ought to be based on the students’ needs assessment. 
They also should be incorporated in the curriculum as being 
equally significant.  This also requires a great deal of oral-aural 
training in the language class room to promote second language 
proficiency. Of direct relevance is the explication of cultural 
shocks, the participants experienced upon arrival in the United 
Kingdom which emerged as a finding of this study. At this point, 
the participants were not ready yet and prepared for the new 
environment. This was the most disturbing aspect about trying to 
establish them in the UK. Therefore, in order to cultivate proper 
attitudes and ease the stress of adjustment to the new 
environment.   The most significant step is the infusion of the 
United Kingdom culture necessary in English language classes. 
Indeed, the basic culture one can adjust but to behavior, which is 
the basic manifestation and the most significant consequence of 
culture.  As Storti (1989, p.14) mention it, “it is culture as 
encountered in behavior that we must learn to live with”. On the 
other side, culture is not only manifesting in how people behave 
but in how they express themselves as well (Storti, 1989, p.89). 
The interact relationship between language and culture should 
not be underestimated by focusing solely on grammar or 
expression acquisition.  That is to say, that English should be 
taught in a meaningful way, in the way it is used by its speakers 
since most cultural notions are reflected in a real language use 
rather than in formal instruction. This means that the different 
motivations and attitudes of the Arab students in the UK. 
Universities are a result of intervening factors of this population. 
In the conclusion of her study of the Arab University students, 
Meloni (1990) says that the idea stands out clearly in University 
Arab students is their preoccupation with human relations; i.e. 
parents and friends are extremely significant to them. She puts it: 
Faculty and administrators should do all they can to bring these 
students into contact with American community…by making 

special offers to learn more about the Arab students to facilitate 
their adjustment…USA Universities will enrich the lives not only 
of the foreign students but also of the American students  as well. 
(p. 19).This summary is congruent with implications of this 
investigation.  It is found that Arab students are annoyed by 
“provincialism” where by Arab students develop many 
unfavorable attitudes toward American. It is similarly happened 
to the North African Arab students at Leeds University in the 
UK.  Consequently, in order to foster positive intercultural 
attitudes of two sides, contact among Arabs and the UK should 
be encouraged and promoted. There is one way to do that is to 
thwart intolerance, stereotypical categorization, and hasty 
judgments as so to bridge the gap between the two cultures. This 
requires highly qualified bilingual teachers who have the 
potential to assist students grow bilingually and bicultural. 
Overall, while answering the research questions addressed, this 
investigation posed many methodological questions with regard 
to different cases in foreign language education as practiced in 
the North Africa Arab states across the Arab world. But, this 
study serves as a strong basis for further research in many ways. 
For example, quantitative instrument is to explore motivations 
and attitudes in the study of English as a foreign language.  
 
5.3 Recommendations for further research 
       The same approach can be used in future research. It is 
recommended that such an approach is utilized to study the 
context in which English instruction takes place including 
teachers, schools and students’ parents, all of which might assist 
in providing further evidence about cases relating to attitudes and 
motivations. The second one is, this investigation appeals to 
curriculum designers to promote effective teaching on English 
language. In other words, this recommendation rests on the 
students’ demands and needs assessment Finally, researcher 
recommended that Arab schools ought to adhere to their 
language polices, which should enable learners to have 
opportunities to practice English in their schools, as the schools 
are the only place in the Arab states. 
 

REFERENCES 
[1] Abd-el-Jawad, H.R. (1987). Cross dialectical variation in Arabic: 

Competing prestigious forms. Language in Society, 16, 359-367. 
[2] Ajzan, I. (1988). Attitudes, personality and behavior. Chicago: Dorsey 

Press. 
[3] Altatis, J., Altman, H., and Alatis, P. (1981). The second language 

Classroom Directions for the 1980’s. New York: Oxford University Press. 
[4] Al-Batal, Mohamoud. (1988). towards cultural proficiency in Arabic. 

Foreign Language Analysis. 21, 443453. 
[5] Al-Quyadi, A. (2002). Psycho- sociological variables in the learning of 

English in Yemen. PhD thesis, Bhagalpur University. 
[6] Al- Tamimi, A., & Munir Shuib. (2008). The English language curriculum 

for petroleum engineering students at Hadhramout University of science 
and technology. In Moris, Z. Abdul Rahim, H. & Abdul Manan, S. (Eds,), 
Higher education in the Asia pacific: Emerging trends in teaching and 
learning (pp. 115-125). Malaysia: penerbit University Sains Malaysia. 

[7] Arani, J. (2004). Issues of learning EMP at University: An analysis of 
students’ perspective. Karan’s linguistics issues. (Online) Rerieved 11 
August, 2009  from http://www3.telus.net/linguisticsissues/semp  

[8] Askes, H. (1988). Second language teaching today. Techniques and 
activities Good wood: Via Africa Limited. 

[9] Baker, L. R. (1995). Explaining Attitudes: A practical Approach to the 
mind. U.S.A: Cambridge University Press.  

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 12, December 2015      256 
ISSN 2250-3153   

www.ijsrp.org 

[10] Baker, C. Attitude and language (Great Britain: Multilingual Matters Ltd, 
(1992).  

[11] Boshier, Roger, (1977). Motivational orientations revisited. Adult 
education, 27(2), 89-115. 

[12]  Brown, H. D. (1987). Principles of language and teaching 2end, 
Englewood Cliffs: Prentice Hall, Inc. 

[13] Brown, H.D. (1983). Principles of language learning and teaching. 2nd ed. 
Englewood Cliffs: Prentice-Hall. Inc. 

[14]  Brown, H. (2000). Principles of language learning and teaching. New 
Jersey: Prentice Hall. 

[15] Burgess,R. (Eds). (1985).Strategies of Educational research: Qualitative 
methods. London; The flamer Pres 

[16] Clement. R., & Kruidenier, B. G. (1983). Orientation in second language 
acquisition: I. the effects of ethnicity, milieu, and target language on their 
emergency. Language learning, 33, 273-291. 

[17] Creswell, J.  (2002). Educational research: planning, conducting, and 
evaluating quantitative and qualitative research. Upper Saddle River, NJ: 
Merrill. 

[18] Crookes, Graham, & Schmidt, Richard. (1991). Motivation: Reopening the 
research agenda. Language learning, 41, 469-512. 

[19] Csizer, K. and Dornyel, Z. ‘The internal in structure of language learning 
motivation and its relationship with language choice and learning effort’, 
the modern language Journal, 89, I, (2005), pp. 19-36.  

[20] Dornyei, Zoltan. (1990). Conceptualizing motivation in second language 
learning. Language learning. 40, (1) 45-78. 

[21] Dornyei, Z. (2001). Teaching and researching motivation. Harlow, England: 
Pearson Education Li 

[22] Ehraman, M. E, & Oxford, R. L., (2003). A brief overview of individual 
differences in second language learning acquisition. Systems, 31, 313-330. 

[23] Elbiad, M. (1985). A sociolinguistic study of Arabization process and its 
conditioning in Morocco. Unpublished doctoral Dissertation, State 
University of New York at Buffalo. 

[24] EL. Dash and Turcker. G.R. “Subject reactions to various speech styles in 
Egypt”, International Journal of the Sociology of language, 6. (1975), pp. 
33-54. 

[25] Ellis, R (1994). The study of second language acquisition. Oxford: Oxford 
University Press. 

[26] Ellis, R (1986). Understanding second language acquisition. Oxford: 
Oxford University Press. 

[27] Ellis, R (1985). Understanding language acquisition (Oxford: O. U.  
[28] England, L (1983). The role of integrative motivation in English as second 

language learning among group of foreign students in the United States- 
ERIC 222 044.  

[29] Fayer, Joan M., & Krasinsli, Emily. (1984). measuring students’ attitudes 
for curriculum panning: A study of ESL students at the University of Puerto 
Rico. ERIC 245 551. 

[30] Fishman, J., Cooper, R. L, & Conrad, A. W. (1977). The spread of English. 
Rowley, MA: Newbury House. 

[31] Gardner, R. C. (1982 a). Language attitudes and language learning. In E. B. 
Ryan & H. Giles (Eds.), Attitudes towards language variation (pp. 132-
147). London, U.K: Edward Arnold. 

[32] Gardner, R. C. (1982 b).  Social psychology and second language learning; 
the role of attitudes and motivation.  London: Edward Arnold Ltd. 

[33] Gardner, R. C. (1988). The socio-educational model of second language 
learning .Assumptions, findings and issues. Language learning, 38, 101-
126. 

[34] Gardner, R. C (1991). Attitudes and motivation in second language 
studying. In Reynolds (Eds.) Bilingualism multiculturalism and second 
language learning (pp. 43-63). Hillsdale; N.J: Lawrence Erlbaum Associate- 
Inc. 

[35] Gardner, R.C. (1985). Social psychology and 4. The social psychology and 
second language learning: The role of attitude and motivation. London: 
Edward Arnold. 

[36] Gardner, R.C. (2006). The socio educational mole of second language 
learning. Rowley, Massachusetts: Newbury House. 

[37] Gardner, R.C. (1980). On the validity of affective variables in second 
language acquisition: conceptual and statistical considerations. Language 
learning, 30, (2), 255-270. 

[38] Gardner, R. C. & Lambert, Wallace E. (1959). Motivational variables in 
second language acquisition. Canadian Journal of psychology, 13, 266-272.  

[39] Gardner, R. C. & Lambert, Wallace E. (1972). Attitudes and motivation in 
second language learning. Rowley: Newbury House Publisher. 

[40] Gardner, R. C. & Lysynch, L. M. (1990). The role of aptitude, attitudes, 
motivation and language use in second language acquisition and retention. 
Canadian Journal of Behavioral Science 22, 254-270. 

[41] Gardner, R. C., P., C. Smyth, R. Clement & L Gliksman. (1976) second 
language learning:  A social- psychology perspective. Canadian Modern 
Language Review, 32. 198-213. 

[42] Gardner, R. (1983). Learning another language: a true social psychological 
experiment. Journal of language and social psychology, 2, 219 -240. 

[43] Glaser, Barney G., & Strauss, A. (1967). The discovery of grounded theory. 
New York: Aldine Publishing Company. 

[44] Glaser, Barney G. (1978). Theoretical sensitivity: Advances in the 
methodology of grounded theory. Mill Valley, CA: The Sociology Pres 

[45] Guba, E. G. (1978). Toward methodology of naturalistic inquiry in 
educational evaluation. Monograph 8. Los Angeles, CA: UCLA Center for 
the study of evaluatio 

[46] Hammerly, Hector. (1986). Synthesis in language teaching: An introduction 
to linguistics, Blain, WA: Second language publications. 

[47] Karahan. F. (2007). Language attitudes of Turkish students towards the 
English language and its use in Turkish context. Journal of Arts and 
sciences say, , 7May, 73-87. 

[48] K. A. Noels, “learning Spanish as a second language: Learners’ 
Orientations and perceptions of Their Teachers’ Communication Style’, 
Language Learning. Vol. 51, no: 1 (2001), pp. 197-144. 

[49] Kazem, M. L. (1992). Higher education and development in the Arab 
countries. International Journal of educational Development, 12. 113-122. 

[50] Krashen, Stephen, & Terrell, T. (1983).  The Natural approach. Hayward, 
CA: The Alemany Press. 

[51] Lambert, W. E, & Taylor, D. M. (1990). Coping with cultural and racial 
diversity in urban American. New York: Praeger. 

[52] Lambert, W. E. (1963 b). Psychology approaches to study of language part 
2: On second language learning and bilingualism. Modern language Journal 
14, 114-21.  

[53] Lifrieri, V. (2005). A sociological perspective on motivation to learn EFL: 
The case of escuelas plurilingues in Argentina. M.A thesis, University of 
Pittsburgh. 

[54] Little Wood, Wiliam. (1984). Foreign second language learning. Published 
by Cambridge University Press. 

[55] Lusting, Myron. (1988). Cultural and communication patterns of Saudi 
Arabians. In I. Samovar & Porter (Eds.). International Communication: A 
reader. (pp. 101-103). Belmont, CA: Wadsworth Publishing Company. 

[56] McCracken, Grant. (1988). the long interview. Newbury Park, CA: SAGE 
Publications. Inc. 

[57] MacDonough, S. (1983). Psychology in foreign language learning. George, 
Allen& Unwin: London. 

[58] Macnamara, J. (1967). The bilingual’s linguistic performance. Journal of 
social issues, 23, 58-77. 

[59] Meloni, Christine. (1990). Adjustment of Arab students to University life in 
the United States. TESL Reporter, 23, 11-19. 

[60] Midraji, S. (2003). An effective factors and ESL. Learning. In C. Coombe, 
P. Davidson, & D. Lioyd (Eds.).  Proceedings of the 5th and 6th current 
trends in English language testing (pp. 19-32). Dubai, U.A.E: TESOL 
Arabia. 

[61] Midraji, S., O’Neill, G. & Sellami, A. (2008). The affective factors and 
English language attainment of Arab EFL learners.  International Journal of 
applied educational studies. (Online) Retrieved 26 October, 2008 from 
http://findarticles.com/p/articles/mi 6943/is /ai n28532842 

[62] Moyo, T. (2002). Mother tongues versus an ex-colonial language as media 
of instruction and the promotion of multilingualism: In S. Afr. Afr. Lang, 
(2). 149-160. 

[63] Moyo, T. (1994). Communicative language teaching (CLT): Does it have a 
method? In ELTIC Reporter, Vol. 18 (3). 34-41. 

[64] Mpepo, V. M. (1990). “Pedagogical Demands in implementing a Functional 
Syllabus and the communicative Approach in Eight Zambian Schools”, 
unpublished D. Phil. Thesis: University of Oxford. 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 12, December 2015      257 
ISSN 2250-3153   

www.ijsrp.org 

[65] Mpepo, V. M. (1998). The distinction between EFL and the ESL and the 
EFL bias in language teaching. Southern African Journals of language 
Studies. (SAJALS). 82-90. 

[66] Naser, Raja T. (1963). The teaching of English to the Arab students. 
London: Longman. 

[67] Noels, K. A. (2001). Learning Spanish as a second language: Learners’ 
orientations and participation of their teachers’ communication style. 
Language learning, 51(1), 107-144. 

[68] Olshtain, E, E. Shohamy, J. Kemp, & R. Chatow. (1990). Factors predicting 
success in EFL among culturally different learners. Language learning, 40, 
23. 

[69] Pendergrass, N., Kowalczyk, R., & Laoulache, R. (2001). Improving first 
year engineering education. Journal of engineering education, 90 (1), 33-41. 

[70] Rao, G. Lakshmana. (1979). Brain drain and foreign students. Australia: 
University of Queensland Press. 

[71] Rocka-Erkaya, O. (1989). Foreign students’ motivation and attitudes for 
learning English: A qualitative study.  Unpublished doctoral dissertation, 
Arizona State University. Tempe, Arizona. 

[72] Sadiqi, Fatima. (1991). the spread of English in Morocco. International 
Journal of the Sociology of language. 87, 99-114. 

[73] Silverman, D. (2000). Doing qualitative research. A practical handbook. 
London: Sage Publications. 

[74]  Spinder, George, and Spinder, Louise. (1992). Cultural process and 
ethnography: An anthropological perspective. In LeCompte, M. D., 
Milliroy, W, L., & J. Preissle  (Eds,), The hand book of  qualitative research 
in education (pp. 53-92). San Diego: Academic Press, Inc.  

[75] Spolsky, Bernard. (1969). Altitudinal Aspects of second language learning. 
Language learning, 19, 271-283. 

[76] Starr, S. Frederick. (1991). Colleges can help America overcome its 
ignorance of Arab language and culture. The Chronicle of Higher 
Education. April 10, B2. 

[77] Storti, Craig. (1989). the art of crossing cultures. Yarmouth, ME: 
Intercultural Press. 

[78] Strauss, Anselm, and Corbin, Juliet. (1990). Basics of qualitative research: 
Grounded theory procedures and techniques. Newbury Park, CA: SAGE 
Publications. 

[79] Swales, J. M. (1988). Episodes in ESP: A source and reference book for the 
development of English for Science and Technology. New York: Prentice 
Hall. 

[80] Taylor, D.M. (1991). The social psychology of racial and cultural diversity: 
Issues of assimilation and multiculturalism. In Reynolds (Ed.).  
Bilingualism. Multiculturalism and second language learning, (pp. 1-19). 
Hillsdale; N. J: Lawrence Erlbaum Associates, Inc. 

[81] Tellis, W. (1997). Application of a case study methodology. The qualitative 
report, 3 (3). (Online) Retrieved 11 August, 2009 from 
http://www.nova.edu/ssss/QRQ33/Tellis2.html 

[82] Thompson-Panos, K., & Thomas-Ruzic, M. (1983). The least you should 
know about Arabic; Implications for the ESL Language writing instruction.  
TESOL O. I Z. 609-623. 

[83] Tucker, G. Richard, & Sarofim, M. (1979).  Investigating linguistic 
acceptability with Egyptian EFL students. TESOL Quarterly, 13, 29-39. 

[84] Tucker, Richard G. (1991). Developing a language – competent American 
Society: The role of language planning. In Reynolds (Eds.) Bilingualism, 
multiculturalism and second language learning (pp. 65-74). Hillsdale: N.J: 
Lawrence Erlbaum Associate, Inc.   

[85] Turner, B. A. (1981). Some practical aspects of qualitative data analysis: 
One way of organizing the cognitive processes associated with generation 
of grounded theory. Quality and quantity, 15, 225-247. 

[86] Turner, J. C. (1987). Rediscovering the social group: A self categorization 
theory. New York: Basil Blackwell Inc. 

[87] Wilkins, D. A. (1978). Second language learning and teaching. London: 
Edward and Arnold. 

[88] Wood, Peter. (1992). Symbolic interactionism: Theory and method, in 
LeCompte, M. D., Millroy, W. L., & J. Preissle (Eds.), the handbook of 
qualitative research in education (pp. 338-404). San Diego: Academic 
Press, Inc. 

[89] Yorkey, R. (1977).  Practical EFL techniques for teaching Arabic students, 
In Alatis & Crymes (eds.), .The human factors in EFL: A series of six 
lectures. (pp. 57-85). Washington, D. C: TESOL. 

[90] Young, D. (1987). Bridging the gap between theory and practice in English 
second language teaching. Cape Town: Maskew  Miller Longman. 

 

AUTHORS 
First Author – Assistant Professor Majed. M.H. Drbseh, 
Emirates Canadian University College –UAE, 
Email:aldarabseh.majed@yahoo.com, Drmajed.m@ecuc.ac.ae 
 

 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 12, December 2015      258 
ISSN 2250-3153   

www.ijsrp.org 

A syntactic and semantic study of the Arabic language 
news in Jordan 

Assistant Professor. Majed. Mohamed .Hasan. Drbseh 
 

Emirates Canadian University College –UAE 
 

I. INTRODUCTION 
his paper deals with structure of the modern standard Arabic 
of news broadcasts in Jordan. Jordanian Radio and 

television, which are state owned, were created after the 
independence day of 1946 respectively. They broadcast most of 
their programs and news in modern Arabic. The bilingual private 
radio station, Radio of the Hashemite Kingdom of Jordan, which 
was launched broadcasts news in modern standard Arabic and 
English.  Likewise, the services of the private channel, 
Television of the Hashemite kingdom of Jordan, which began 
operating at the early of 1960s, are characterized by modern 
Arabic and English bilingualism. 
        I have selected to deal with the language of the news on 
Jordanian radio and television for the following reasons. Firstly, 
very few descriptive studies have dealt with linguistic features of 
broadcast of news, and to my knowledge no published 
investigation have been undertaken on the Arabic broadcast news 
in Jordan. Secondly, radio and television are popular and 
powerful instruments of instruction and information; for 
example, referring to Brahimi (1989), said that most of the 
Jordanian people switch on their television set nonstop on matter 
whether they are watching or not. This is because radio and 
television are the major means of entertainment for the majority 
of the population, which totaled 7 million according to the 
Jordanian state report in 2013.  
        The aim of this paper is twofold 1. To provide a semantic 
sociolinguistics study of the news reports read in modern 
standard Arabic by the Jordanian radio stations and television 
channels, 2 to show with examples and figures the most 
commonly used morph syntactic patterns and linguistic 
preferences in the language of the news and the extent to which 
the latter is influenced by the structure, lexicon, and semantics of 
particularly English.  Concerning the methodology of this study, 
I tape recorded  16 hours of radio news report and collected 16 
hours of video recording of television news of a period of 4 
weeks (from first of June to 28th of June, 2013). Altogether, I 
counted 6090 sentences, excluding interviews in Jordanian 
(colloquial) Arabic. Then, I transcribed all the recordings prior to 
studying the corpus in details. 
        As my major concern is only with news provided in modern 
standard Arabic, not that in English or another language, I have 
ignored the news reports provided in other languages used in 
Jordanian media. 
        The paper is organized as follows. The second section 
provides a syntactic study of the news reports. I will look at the 
simple, compound, and complex sentences and investigate far 
their structure is influenced by English to certain degree. The 

frequent patterns and linguistic preferences will be indicated out. 
The third section is concerned with semantic aspects of the news 
language, namely lexical expansion, word borrowing, and code 
mixing. 
 

II. THE SYNTACTIC LEVEL 
        The focus in this section will be on the morph- syntactic 
feature characterizing the style of the news, in other words, I will 
try to answer the following questions: (a) what are the salient 
distinctive structural features of the language broadcast news? (b) 
What pattern is more commonly used than others? (c) Is there a 
possible illustration for their distribution and for the preferences 
of certain structures and morph-syntactic devices in the news 
language?  I will attempt to discuss these questions in light of the 
collected corpus, by means of explanations’ and statistics. At 
outset, I will deal with simple sentence and then with aspects of 
the complex sentence. 
 

III. THE SIMPLE SENTENCE 
        The first observation that can be made in the respect is that 
in the broadcast news style, the optional subject –verb –object (S 
V O)  word order is preferred more frequently used than verb-
subject-object (V S O) order.  A bout 94% of headlines are in S 
V O, and 75% of the overall sentences in the data are formed in 
this order as Table 1 showed. 

1. PiniZarun fii Syria juuddii    bihayaati sittat ashxaas. 
Explosion in Syria takes away of six persons 
‘an explosion in Syria results in the killing of six people. 

2.  Al waziru al SSouri al mu’ayyuan yuqaddimu 
laapiHaat Hukuumatihi liddawla. 

 
        The minister the prime  the appointed present  list of 
government his to the state. 
         ‘The newly appointed Syrian prime minister presents the 
list of his government members to the state.’ 
        In classical Arabic, which is the rigid high variety of Arabic 
associated with Qurran and classical literature, it is V.S.O, which 
is most common; the later order represents the canonical clause 
structure of the language viewed by (Enajji, 1988). The 
occurrence of the S.V.O, order in the Arabic of news can be 
ascribed to the influence of English. Thus, in the news   
broadcast sentence 4, for instance, S.V.O, is employed instead of 
the more usual V.S.O, order in 5: 
        4.ALaka  ‘souri  yarfuduun faqat  oan tuntah  siyaaddyaatu  
bilaadihim (S.V.O).  

T 
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        The Syrian refuse only that be trespassed sovereignty 
country their 
         ‘The Syrian only refuse that their country’s sovereignty be 
encroached upon.’ 
        5. yarfud al’souryyuun faqat pan tuntahaka siyyaadatu 
bilaadihim (V.S.O). 
        We shall see in the semantic section that positioning the 
subject initially in a sentence is a way of focusing on the topic 
that is pragmatically important for the information provided 
about it. Concerning tense and aspect, it is noticeable that in 
headlines and topic sentences, or in sentences introducing a new 
type of information, the present tense and the imperative aspect 
are overridingly preferred; the purpose is to make the action or 
the event vivid or bring it home to the news consumer (as though 
it were still taking place), at the reader can check for himself or 
herself in the citied headlines above. By contrast, in the 
commentaries and detailed information, that is support sentences, 
the past tense or perfective aspect is more common.  
        6. ‘Obama naala 52% muqabil 48% li Groomy 
Barak Obama won 52% fact to 48% for Groomy 
Barak Obama won 52% of votes compared to 48% for Groomy 
        7. wa qad kashafa Benyamin Netanyahu pannahu yatazimu 
at-tawajjuh illaa Washington  
        And surely declared Netanyahu that he intends the –
departure to Washington 
        And Netanyahu declared that he intends to visit Washington 
The language of thee news, in general makes use of the past 
because it is a narrative style, which is particularly the easiest to 
understand in the sense the news report are, in this respect , 
similar to storytelling. In addition, paragraphs are short, varying 
from one to three sentences, generally containing fewer than 30 
words  viewed by Tuchman, (1978). 
        Another feature of the Arabic of news broadcasts is that the 
case endings are absent. For instance, in 75% of the sentences I 
taped the inflectional endings are dropped. This is a 
distinguishing feature of modern standard Arabic sentence in 8, 
below, where the italicized case endings occur, 9 is used, 
dropping all the inflectional morphemes. 
        8. raiis-u pal fariq-I al pumami-yyi haddada bistiqaalatih-i 
President the team the united nations threatened with resignation   
‘The U N team leader threatened to resign (from his work).’ 
        9. rais-u pal fariq-I al pumami-yy haddada bistiqaalatih-i 
        The majority of the endings that occur at all tend to be used 
in the headline sentences. One perhaps account for this fact by 
stating that since news editors goal for accuracy and simplicity, 
they eschew rigid and complex forms as much as possible. 
        The construct state, involving the possessive from noun+ 
noun called idaafa construction in the Arabic linguistic tradition 
is remarkably more frequent in the Arabic of news than the 
ordinary use of the language: 
10. qitaa’ al Riyyaar 
Parts the spilt 
‘spare parts’  
11. tarsiix ad – dimuqraaTiyya 
Consolidation the democracy 
‘the consolidation of the democracy’ 
 
        Observe that the construct state is more commonly used in 
the language of the media partly because it is formal. At any rate, 

the li expressions used especially after an adjective modifying a 
noun, has emerged as a consequences of the contact of the 
modern standard Arabic with English. It is alternatively, used in 
complementary distribution with the more traditional construct 
state with Arabic. 
        Passive sentences are less common than active ones in the 
discourse of that the Arabic news. This type of sentence is 
ordinarily agent less, but in the data was collected, the use of 
agent phrases such as min qibali ‘by’ or min Tarafi prevails over 
the agent less passives. 
        As a pointed in Table 1, most of the passives sentences 
included the agent phrases and only 3.67% were agent less. This 
agent expression as a result of the influence of English (the) on 
the language of media in is Jordan viewed by (Enajji, 1988, 
1991). Never the less, active sentences are unquestionable more 
dominant than their passive counterpart 85. 83% against 14.16% 
in the corpus I have already investigated.  
 

Table 1, frequency of use of simple sentence patterns 
 

Patterns                                                                     %                                 
Number of occurrences   

  
   Subject-verb- object                                             75                                        
5940 
Verb- subject-object                                                25                                        
1980 
Case endings                                                             10.99                                   
871 
Active voice                                                               85.83                                   
6798 
Agentful passives                                                     10.49                                    
831 
Agent less passives                                                   3.67                                     
291 
Construct state                                                          66.03                                  
5230 
Li expressin                                                                   33.96                                
2690 
……………………………………………………………………
………………………………………………………….. 
 
        This is due to the fact in news language , focus is generally 
on the doer or the instigator of the action, which for emphatic 
purposes, rarely occurs in the initial position in a sentence as it 
mentioned above. 
 
        Moreover, the propositional phrase is commonly used 
sentences introduced by a propositional phrase like 
 
12.  fil l-panashatati il niyyabiya 
‘in parliament activities’ 
Bi Souria tahta inwaan 
‘Under the title’   
‘alaa mustawah  paaxar 
‘On another level’ 
Min ajili 
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‘For the purpose of’ 
Kilaala arbaa wa ishreen sa’a al-maqadiya 
‘During the last twenty four hours’ 
 
        Notice that a few headlines are constructed with 
prepositional phrase occurring initially. The aim is semantically 
and pragmatically to lay emphasis on the locus of the event or on 
the significance of the news item. 
 

IV. THE COMPLEX SENTENCE 
        At the level of complex sentence, I have seen relatively 
frequent use of compound, relative and adverbial and 
complement clause, as reveal in Table 2. With respect to 
coordination, one can safely state that it is one of the most 
preferred and commonly employed syntactic structures in the 
discourse of the Arabic news. Thus, 43.13% of the sentences are 
coordinated. Among the Arabic conjunctives, wa’ and ‘and kama 
‘also’ are the most prevalent, I have counted 1882 uses of wa and  
 

Table 2 frequency of use complex sentence patterns 
 
Patterns                                                             %                                  
number of occurrences  

 
Coordination                                                            43.13                                     
4317                             
Relative                                                                     33.33                                     
2640 
Adverbial                                                                  20                                           
1584 
Complement clause                                                10.29                                      
815 
……………………………………………………………………
……………………………………………………………………
…….. 
 
        779 occurrences of kama in the total number of 7920 
sentences I collected. 
        Other connectives like fa ‘so’ pajdan ‘also’ are relatively 
less used disjunctive connectives like pam/paw are seldom 
mainly because, in news casts, additionally and sequence of 
events are usually part of the news stories. Recall that story 
telling conjunction is also highly such as reports, the relative 
pronouns iladi ‘who’ masculine and ilati ‘who’ feminine’ are 
obligatory utilized in the relative clause I went through.  
13. assayed Mohamed, iladi yourafiquhu kilal hadihi il zzearah 
Mr. Mohamed who is accompanied during this visit. 
        Il mudiru aliklimi li I UNICEF, sa –yaltaki bi adadin min    
il masuleen il  il uoroniuun. 
         ‘The director local of the UNICEF will meet with a number 
the officials the Jordanaians’. 
         ‘Mr. Mohamed, who is accompanied, during this visit, by 
the local director of the UNICEF, will meet many Jordanian 
officials’.  
In terms of frequency, gelatinization is less common that, for 
instance, coordination: 33.33% of the overall number of 

sentences is relatives in the corpus against 43.13% of coordinated 
sentences. Complement clauses occupy 10.29% of the data. 
Declarative complement clause which are introduced by pianna/ 
pinamaa ‘ that’  and pan ‘for’ are used to large extent by the 
news reports to express factuality and prepositions, 
presuppositions, topic and comment.  
 
        14. afaadat al-taqareer alwaarideh sabaah ilyawm min 
Dimashiq pan ail quwaat assourieh qamat ilyouam.  
Mentioned the reports coming today from Damascus  
Syrian that the forces took action todat 
l- maadiya bi qasif ‘aasimat il sourieh 
the last by bombing capital of Syria 
 
         ‘The reports from Syria said today that the Syrian Army 
bombed the repels on the Capital of Syria’. 
        The panna clause in 14 is an assertion of the bombing of the 
Syrian Capital. 
        Compared to compound sentences, complement clauses are 
relatively less common. 
        Adverbial clauses on the other side are used in 20% of the 
overall number of collected sentences. One observation to be 
made is that the most frequent adverbial encountered in the data 
are kilal ‘during’, min pazli ‘ in order to’ baynama ‘while’, fii 
hiin ‘whereas’, and fii waqat ‘ at the time when’. Additionally, 
new introductory adverbial expressions, which are built on the 
pattern adjective + yan, are coined as a result of the contact of 
modern standard Arabic with English. Compared 
French/English: worldwide, nationwide, economically, au money 
orient ‘in the Middle East’ , en Afrique du Sud ‘in South Africa’. 
More discussion of the lexical innovations will be provided in 
next section. 
 

V. THE  SEMANTIC LEVEL  
The lexicon 
        The lexical of the news language is characterized by two 
main themes: word borrowing and coining. The modern standard 
Arabic used daily in the media creates and borrowing dozens of 
lexical items and expressions basically  from English language. 
The borrowed vocabulary is either patterned according to Arabic 
paradigms or simply borrowed as is from the source language 
and adopted to morphological of the recipient language. In 
previous case Arabic morph syntactic there is a partially adoption 
of the English loans to the modern standard Arabic morph 
syntactic system as shown below it. 
15. a. al-foliklor English ‘folklore 
Al-UNICEF from English ‘UNICEF’   
MILISHY-AAT from English ‘militant’ and so on. 
 
        In 15.a the borrowed lexical items bear the Arabic definitive 
article al-and in 15.b the loan words are marked by Arabic 
feminine gender suffix-a. in 15.c the English loan words carry 
the plural marker –aat. Overall, borrowed English items have 
been slightly altered in order to confirm to the morph syntactic 
patterns of the receiving language. They are assigned the 
determiner as well as the gender and number forms of modern 
standard Arabic stated by (Lahlou 1991). 
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        Another example, the classical Arabic pattern pini’aal is 
reactivated in the coning of words such 
 
Pinfitaath –aat 
‘openings’ 
Pinfialaat 
‘reaction’ and so on. 
 
Coding mixing     
        An elevated from Jordanian Arabic (educated spoken 
Arabic) is used by the interviews during radio or television was 
bilinguals. This type of interview involves code mixing which 
means in the case the process of mixing Jordanian Arabic and 
modern standard Arabic ( and seldom English)linguistic items. 
Consider the following case of code mixing:  
16. u had nnataapiz hadu kantlqqawha 
‘an Tariiq at tilix fa’alaa sa’iid 
Al masaalih al markaziya had 
Al-mu Tayaat katshhal lina amaliyat 
Al-pihsaap iii kini nadra ‘laaliyat at-tasziil 
‘and we receive these results by telex at the level of the central 
services these data facilitate for us the operation of processing 
that gives me an idea about the process of registration. 
 
        The italicized words expressions belong to Jordanian 
Arabic.  
        Words borrowed from Jordanian Arabic function as lexical 
gap fillers when the speaker is unable to find the right modern 
standard Arabic word. This type of code mixing generally shows 
the speaker’s lack of competence in Jordanian standard Arabic. 
In many interviews, code mixing in motivated by the speaker’s in 
ability to find words to convey what he/she wants to say in 
modern standard Arabic and subsequent resorts to the dialect.  In 
this context, code mixing is used in a nonconventional way, as it 
violates the expectation of using only modern standard Arabic in 
news according to Heller, (1992). The norm is that code mixing 
is made use of only in informal situations; but this norm is 
disobeyed, for sociolinguistic reasons, when an interviewee who 
has not mastered modern standard Arabic indulges in code 
mixing in a news bulletin. Code mixing in this respect has four 
main conversation functions. First, it is used to encourage open 
and free debate in order to get closer to the audience. For 
instance, consider the following extract from an interview: 
17.  min  Haqana ann nusharik fi ilintkabaat u kantmnna pana kul 
  Ishabaab u tkun andu ruH wa Taniya …… 
         ‘It is our right to participate in the elections and I hope that 
all young people will come to resistor their names and have a 
national list mind…. 
        Here the italicized words are from modern standard Arabic 
whereas, the remaining are molded in the morph syntactic 
patterns of Jordanian Arabic.  The goal of such code mixed 
quotation is to enrich the debate and at the same time influence 
viewers or listener’s attitude.  
        Secondly, interviews including such code mixing are chosen 
by the Journalists to make a point or to address the person in the 
street or for the purpose representing an authentic picture of 
reality. Thirdly, code mixing is employed as some sort of 
reported speech that serves to diversity the sources of news or to 
clarify a point in the news. Fourthly, it is a type of 

personalization of news in the sense that the code mixing used by 
the interviews reveals the degree of speaker’s involvement in a 
situation, his personal opinion, and his knowledge of the debated 
topic confirmed by Gumperz (1982).  This personalization aspect 
is like an appeal to increase the audience’s involvement.  
        Code mixing is also a characteristic of the weather forecasts 
in television and radio services. A mixture of modern standard 
Arabic and Jordanian Arabic is used in order to make the 
information about the weather accessible not only to the educated 
but also to the uneducated, especially illiterate peasants whose 
agricultural activity depends on weather developments.  
   

VI. CONCLUSION 
        This linguistic description provided in this paper has 
revealed that the style of news is characterized by the subject-
verb-object order, frequency of active sentences, agentful   
passives, lack of case endings, and used coordination and 
relative. At the level of lexicon, there is a wealth of coinages 
based on modern standard Arabic morphology. The few foreign 
borrowed words that are borrowed as is are mainly technical 
terms for which there are no equivalents in modern standard 
Arabic. Interviews are distinguished by mixing Jordanian Arabic 
and modern standard Arabic for lack of competence on the part 
of the interviewee and for the purpose of clarification and 
audience involvement.     
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Abstract- Employee’s value proposition refers to creating a 
balance between employee’s job satisfaction and performance of 
the employee in work culture. Employee’s Value Proposition can 
be used as an effective tool of employment branding as it 
outlines the desired and desirable requisites of employees related 
to employment. By creating the better recruitment objectives, 
identifying the needs of employment and the positioning of the 
employees at the right place, and by creating the values of 
existing employees in the organization. 
 
Index Terms- Employee’s Value Proposition, Employment 
Branding, Employees satisfaction, Talent Management. 
 

I. INTRODUCTION 
n today’s demanding world the employment availability is 
getting more and more challenging and not only its availability 

but also its retainment by the employees has become quite 
difficult on the organization’s perspective. To create value of the 
employment is now organization’s most preferred strategies with 
the advancement of this technical world. 
       Many workers including Tandehill (2006) have 
recommended organizations to create brands in the eyes of its 
prospective employees. Thus it is essential to create employees’ 
desired destined organizations by outlining all the prospects like 
policies, programs, rewards, and benefits programs that is 
proving to be a commitment to employees by the organizations. 
       It is a known fact that there is more to employee’s 
satisfaction than just remuneration. Beyond remuneration there 
are factors like work-life balance, performance management, 
work culture, recruitment policies, training orientation, 
succession planning etc. all together create proposition that is 
being admired by the employees. Ina nutshell employee’s value 
proposition is now the most tactful employment branding tool by 
organizations as it is reflected on all efforts of hiring and 
retaining talent.  
 

II. RESEARCH ELABORATIONS 
       Employee’s value proposition has started gaining an 
optimism until since the concepts of talent management, 
employee retention, attrition, employer branding etc. has gained 
popularity. 
       Various articles as under have acknowledged the usefulness 
of employee’s value proposition as an important employment 
branding tool: 

1. In the article” linking the Employee’s Value Proposition 
and business outcomes: preliminary findings from a 
linkage research pilot study (Heger Brian K., 2007) 
reveals that Employee’s value proposition has been 
suggested to be a determinant of employee engagement 
and retention, both of which have an impact on critical 
business outcomes. 

2. An article published “the war of talent” in the 
McKinsey Quarterly, suggested that companies with 
superior Employee’s Value Proposition helps tailoring a 
company’s “brand” and “products” the jobs it has to 
offer- to appeal to the specific people it wants to find 
and keep. 

3. According to one research paper, employer branding 
represents a a firm’s effort to promote, both within and 
outside the firm, clean view of what makes it difficult 
and desirable s an employer. 

4. The article “A stakeholder’s perspective of the value 
proposition concept” conceptualize that Employee’s 
Value Proposition have a key role in co-creation of 
value between stakeholders. 

5. The article “Four key steps to great Employee’s Value 
Proposition” explore how to define employer brand- the 
key being in first developing Employee’s Value 
Proposition. 

6. In a study conducted by insync “Developing an 
Employee’s Value Proposition” identifies the fact that 
develop an effective Employee’s Value Proposition, 
organizations must have a thorough development plan 
to identify what employees think and what is important 
to them. The Employee’s Value Proposition must 
always be tested to ensure it is credible. 

 
       The various articles used as a resources for this study, 
reveals that organizations needing to attract, hire and retain their 
employees can only be achieved by designing Employee’s Value 
Proposition in an articulation that it will market the 
organization’s through the employees in the form of branding of 
employment provided by the organizations. 
 

III. RESULTS OR FINDINGS 
       Building an effective Employee’s Value Proposition that can 
be used as a tool for employment branding is not a simple 
process. Strategic Employee’s Value Proposition help in building 
the brand of the employment by bringing out the desired 

I 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 12, December 2015      264 
ISSN 2250-3153   

www.ijsrp.org 

necessities of employees within the employment provided by the 
organizations. 
       The study conducted by insync identifies that 33% of 
employees are willing to promote their organization while 39% 
are detractors and 29% are passive (Dream Employer Research, 
2011). 
       Also, according to the Corporate Leadership Council’s 
research a well thought out and executed Employee’s Value 
Proposition can: 

i. Improve the commitment of new hires by up to 29%. 
ii. Increase the likelihood of employees acting as 

advocates from an average of 24% to 27%. 
 
       According to the research work “Effectiveness of Talent 
Management in Relation to Employee’s Value Preposition 
Creation and Retention In IT Industries” organizations with 
sound talent management practices that comprised of factors like 
creation of employees value proposition, retention, employees 
satisfaction will create a positive branding of the employment 
within the employees in an organization. 
       The Employee’s Value proposition has served as an effective 
employment branding tool when it includes work culture, 
recruitment strategies, orientation, pay and benefits, work-life 
balance leadership and management, performance management 
and lastly growth and development. 
 

IV. CONCLUSIONS 
       Creative Employee’s Value proposition has the capacity to 
attract, hire, retain and satisfy employees as an aspect of 
employment branding. To establish as a desired employment 
brand organization, the organization have to conceptualize 
framework of The Employee’s Value proposition 
As under: 

1. Right Fit: a well-designed Employee’s Value 
proposition increases the accessibility of the candidates 
for the position in the talent pool. 

2. Recreating the workforce: this broadens the aspect of 
trust and commitment of the employees in the 
organization by creating an existence of employees by 
sharing views and ideas. 

3. Making organization sound with desirable 
candidates: a good The Employee’s Value proposition 
should fulfil all the needs and wants of each key 

employees, that offer to attract employees by value in 
their satisfaction of the employees.  

4. Better recruitment objectives: the process of building 
The Employee’s Value proposition focuses on how 
effective the recruitment process is in regards to existing 
and potential new hires. Better recruitment offers will 
definitely articulate the attraction of employees for the 
job. 

 
       The Employee’s Value Proposition Strategies will help us in 
building the organizations reputation, integrity, branding, 
succession in the eyes of the employees.  
       Thus in this regard the use of The Employee’s Value 
proposition as employment branding tool will definitely serve the 
purpose of attracting, hiring, retaining the best talents for the 
betterment of growth and development of organizations. 
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Abstract- This current study deals with the identification and the 

confirmation of the Heterometrus swammerdammi 

morphologically and molecularly from Jaffna peninsula. H. 

swammerdami is one of the scorpion species belongs to the 

family Scorpionidae. But, this is not an endemic species to Sri 

Lanka. 

        In this present study, random sampling was implemented 

during the weekends around Jaffna Peninsula from the first week 

of April 2014 to March 2015. Morphological identification of 

this species was done by using standard keys by Frantisek 

Kovarik. Further confirmation was done using molecular analysis 

using DNA extraction, PCR and sequencing. DNA extraction 

was followed manually by the traditional phenol – chloroform 

method. DNA templates were amplified by the PCR reactions 

using the primer 16S (sequence range from 314 to 322 bp in 

length) and the PCR products were sequenced. 

        The morphological aspects and the molecular level 

sequencing confirm that the scorpion is Heterometrus 

swammerdammi. As Heterometrus swammerdammi shares 

some characteristic features with Heterometrus flavimanus in its 

pre maturity stage, the molecular analysis plays a wagon wheel 

in the confirmation of this species from other scorpion species. 

        Heterometrus swammerdammi is considered0 as less toxic 

scorpion to human beings, but there is no report to date to ensure 

this belief. Therefore, it is more valuable to record the 

composition of its venom and to find out the nature of its toxicity 

in addition to the DNA sequence data. 

 

Index Terms- Heterometrus swammerdami, 16S rRNA, Jaffna 

Scorpion, Heterometrus flavimanus 

 

I. INTRODUCTION 

s far as fauna is considered, most of them are movable. 

Therefore it is difficult to focus much on the diversity of 

movable faunas comparing with floras. As Kovarik mentioned in 

his publications, the reviews for some of the invertebrates such 

as butterflies and beetles are available high in number, but only 

few reviews are exist for scorpion. There are 16 species of 

scorpions available in Sri Lanka and 10 species are endemic out 

of that 16 species (Ranawana, 2013). To date, only a few studies 

were carried out on scorpions in Sri Lanka, but none of the 

studies dealt with the establishment of the molecular sequence 

for the scorpions. This indication awakes the curiosity to work 

more on scorpions. Therefore, this study was undertaken to 

establish a molecular data base for the common scorpion species, 

Heterometrus swammerdammi. 

       The scorpions are nocturnal animals with venomous stings. 

About 1750 species of scorpions are recorded so far; among them 

only a few numbers of scorpions are lethal to human. Normally 

scorpions prefer the dark environments such as bushes, burrows 

and heap of stones. But, it is recorded that some species of 

scorpions could survive in extreme conditions such as under the 

snow cover, at the desert region at about 80
o
C and in the 

conditions where the temperature exceeding minus 20 
o 

C. In 

wild, the scorpions give the preference to some of the 

invertebrates such as beetles, butterflies, cockroaches, crickets, 

stinkbugs and the various nymphal and larval stages of some 

insects as their food sources (Kovarik.F 2009). Scorpions can be 

available in large number in the places with the adlibitum food 

source, water and habitat.  

       Jaffna Peninsula (9 
o
 40’ 0” N 80

 o
 0’ 0” E) is situated in the 

northern most region of the Island Sri Lanka and it is situated in 

the southern part of Indian sub-continent with the area of 1025.6 

km
2
. The mean annual temperature and the rain fall are 27.190

o
C 

and 1811.8mm respectively. The topography of Jaffna Peninsula 

is almost flat with the elevation of 10.5 m above the sea level in 

most of the areas except Tellipalai (Veronika K et al 2013). 

Elephant pass is being as a connector for Jaffna Peninsula with 

other part of the country. The flat topography of the Peninsula is 

characterised with the lime stones. This is a unique feature of 

Jaffna Peninsula comparing with other parts of the Island. Even 

though, Jaffna Peninsula has these particular required blessings 

for the survival of scorpion species, the scorpion fauna is poorly 

documented (Veronika K et al, 2013). 

       According to Pocock (1990), 16 species of scorpions from 

three families were reported from Sri Lanka. Out of those 16 

scorpions, there are three species of scorpions, namely 

Heterometrus swammerdammi, Hottentotta tamulus and 

Isometrus maculatus reported from Jaffna Peninsula. All these 

reports were based on the morphological taxonomy (Veronika K 

et al, 2013). 

 

II. MATERIALS AND METHODS 

       Random sampling was implemented in selected places 

around Jaffna Peninsula. 7 live samples were collected from 

Chavakachcheri (9
o
39’07.1” N 80

o
15’33.7” E), Kopay 

A 
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(9
o
42’45.4” N 80

o
03’25.6” E), Siruppitty (9

o
44’12.7” N 

80
o
05’38.8”E) and Thamparsity ( 9

o 
49’42.9” N 80

o
13’28.6” E) 

area from the first week of  April 2014 to last week of  February 

2015(Fig 1). The tongs, sample collection bottles, markers and 

forceps were used in the sampling. The photographs of the 

sampling areas as well as the samples were taken by using the 

digital camera (FUJIFILM, FINEFIX HS 50 EXR). The collected 

samples were given with the sample name by mentioning their 

collection order. At the same time, the Global Positioning 

System (GPS) was used to locate the place of collection.  The 

soil samples and the stones were brought to the animal house 

from those areas where the scorpions were caught.  

       The collected specimens were brought to the Animal house 

of Department of Zoology and they were reared in artificially 

constructed environment. Adlibitum supply of water and the 

nymphal stages of cockroaches were given twice a week to the 

scorpions in the captivity. Three scorpions were alive still now 

and the dead samples were preserved in the -4
o
 C in polythene 

shielded bags. The dead samples were measured using the Venire 

caliper for their significance standard length for the 

identification. the present study was ethically approved by the 

Department of Zoology, University of Jaffna. 

 

III. DNA EXTRACTION PROTOCOL 

       Preserved scorpions were used for the DNA extraction. 180 

mg of scorpion muscular parts (Normally pedipalps and legs) or 

if none feeding stage the whole specimen was crushed with 4 ml 

lysis buffer and the crushed mixer was transferred into 50 ml 

falcon tube and incubated at 50 
o
C for five hours with occasional 

shaking. The digest was then extracted with an equal volume of 

phenol chiasm, followed by chiasm extraction and centrifuged at 

12000 rpm for 10 min. The aqueous phase was separated and the 

DNA was precipated with 1/10
th

 volume of 3M solution of 

acetate ( pH 5.2) and double the volume by ice cold absolute 

ethanol.  The DNA pellet was collected by centrifugation at 

12000 rpm for 15 min and washed twice with70 % ethanol. The 

washed pellet was collected by centrifugation at 12000 rpm for 5 

min. The final DNA pellet was air dried and reconstituted in TE 

buffer (pH 8.0) and stored at -20 
o
C until further use. 

       Amplification of the extracted DNA templates were carried 

out in 25 micro litres of reactions containing 4.80 micro litres of 

template DNA, 5x buffer, 2mM Mgcl2, 2 micro molar each of 

dATP, dCTP,dGTPand dTTP, 2 pM each primers. The primer 

16S rRNA was used to amplify the templates (Borges A et al 

2010).     

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1. This Google map shows the locations of Sampling sites in the Jaffna 

peninsula, Northernpart of Sri Lanka( Source: Google Map) 
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IV. RESULTS AND DISCUSSION 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table: 01. Details of Morphometric features used in the identification of Heterometrus swammerdammi 

 

Characters Female  Male 

Prosoma length 

Prosoma anterior width 

Prosoma posterior width 

18.60mm 

10.90mm 

11.46mm 

15.30mm 

08.44mm 

09.80mm 

Mesosoma length 

Mesosoma anterior width 

Mesosoma posterior width 

32.88mm 

11.46mm 

07.36mm 

36.00mm 

09.80mm 

06.00mm 

Metasomal segment –I 

Length 

Width 

 

12.00mm 

09.20mm 

 

08.50mm 

07.40mm 

Metasomal segment –II 

Length 

Width 

 

13.30mm 

08.30mm 

 

10.30mm 

06.68mm 

Metasomal segment –III 

Length 

Width 

 

14.26mm 

08.66mm 

 

11.00mm 

06.50mm 

Metasomal segment –IV 

Length 

Width 

 

15.40mm 

06.94mm 

 

12.40mm 

06.00mm 

Metasomal segment –V 

Length 

Width 

 

18.10mm 

06.50mm 

 

15.60mm 

05.70mm 

Number of basal teeth 01 01 

Number of pectinal teeth 18 18 

Figure 02 A: Dorsal view of Heterometrus 

swammerdammi with scale. 

Figure 02 B: Ventral view of Heterometrus 

swammerdammi with scale. 
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        The sampling was being as the initial step in this study. The 

positive outcome of sampling was observed during early morning 

times. The morphological identification of the scorpions was 

done initially to find the family and the genera of the scorpion. 

During the genera level identification, there was a struggle with 

the scorpion in between the genus Heterometrus and the genus 

Pandinus. The Heterometrus and Pandinus of sub family 

Scorpioninae are comprised of large species and are chosen as 

pilot genera because many naturalists keep and propagate them. 

Therefore the live specimen were kept at the animal house of 

Department of Zoology, University of Jaffna where a mimic 

natural environment to its original habitat with the same soil in 

the locality and stones were provided. Finally, the genus of the 

scorpion was confirmed as Heterometrus. 

 

Genus: Pandinus  

        Total length 60-220 mm. Pedipalp femur with three 

tricobotria, only one of them on internal surface. Pedipalp patella 

with 13 external and numerous (usually about 30) ventral 

tricobothria. Retrolateral pedal spurs absent. Lateroapical 

margins of tarsi produced into round lobes. Metasomal segments 

I-IV with paired ventral submedian carinae. Stridulatory organ 

located on opposing surfaces of pedipalp coxa and first leg. 

 

Genus : Heterometrus 

        Pedipalp femur with three tricobothria, of them only one on 

internal surface. Patella of pedipalp with 19 tricobothria, three on 

ventral and 13 on external surface. Chela of pedipalp with 26 

tricobothria. Retrolateral pedal spurs absent. Lateroapical 

margins of tarsi produced into rounded lobes. Metasomal 

segments I to IV with paired ventral submedian carinae. 

Stridulatory organ located on opposing surfaces of pedipalp coxa 

and first leg. Total length is 60 to 180 mm. 

Figure 03: Agarose Gel picture (1%) illustrates the PCR 

products amplified with 16S rRNA primer under the UV 

gel documentation system.  

Where, L,1,2 and the N were the different wells, 1-2 were 

the samples with the DNA templates, N is the negative 

control where the autoclaved double distilled water was 

used instead of template DNA and the L is the 100bp 

ladder. 

 

 

 

L       1     2    

N 

Fig 4. Evidence of 90% of alignment of the obtained sequence with 16S ribosomal RNA gene 
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Further, the key for the species level identification was carried 

out using the species level identification keys. Here too, 

confusions were faced with the overlapping of characters in 

between two species namely Heterometrus swammerdami and 

Heterometrus flavimanus where many morphological characters 

and the patterns of colouration were overlapped with each other 

and the above two species have shared a same clade in the 

dichotomous key.  

 

Heterometrus swammerdami   

         Adults 130-176 mm long. Base colour uniformly reddish 

brown to reddish black. Juveniles may be red with yellow telson. 

Pecinal teeth number 16 -20. Sexual dimorphism in proportions 

of pedipalps not noticeable. Chela strongly lobiform, its length to 

width ratio 1.6- 1.8 in both sexes (Table 01). Entire manus 

covered by large, rounded granulaethat do not form true carinae. 

Patella of  pedipalp without pronounced internal tubercle.  

Carapace with disc smooth, margins and posterior portions 

granulate, and anterior portion granulate and tuberculate; 

occasionally entire surface sparsely granulate. Fifth segment of 

metasoma longer than femur of pedipalp, fourth segment of 

metasoma approximately as long as femur of pedipalp. Telson 

bulbous , vesicle as long as or longer than aculeus (Fig 2 A & B).  

 

Heterometrus flavimanus 

        Adults 110- 150 mm long. Base colour uniformly reddish 

brown, manus of pedipalp,legs and telson reddish to yellow. 

Pectinal teeth number 19-22. Sexual dimorphism in protions of 

pedipalp not noticeable. Chela strongly lobi form, its length to 

width ratio about 1.7 in both sexes. Entire manus covered by 

large, rounded granules that do not form true carinae. Patella of 

pedipalp without pronounced internal tubercles. A carapace 

usually with disc smooth and all margins granulate and 

turbecuate (in some specimens entire carapace sparsely 

granulate). Fifth segment of metasoma longer than femur of 

pedipalp, fourth segment of metasoma approximately as long as 

femur of pedipalp. Telson bulbous, vesicle longer than aculeus.  

The DNA extraction is followed by the traditional Phenol 

chloroform method. The dead and ice preserved adult scorpion 

samples were used for the extraction purpose. But, it gives colour 

pigmented DNA. Therefore the samples preserved in 70% of 

alcohol were taken for the extraction. However scorpiolings were 

shown better quality of DNA i.e. non pigmented, clear and good 

quantity of the DNA. The quantity of the DNA obtained from 

juvenile scorpion was considerably good . The extracted DNA 

was then used in the PCR reactions. The 16S primer was used to 

amplify the PCR reactions (Fig 3).  

        The mitochondrial 16S rRNA (n=32) gene sequences were 

determined for our species. The length of the 16S sequences 

ranged from 314 to 322 bp with a nucleotide combination of 

13.6% guanine, 32.3% adenine, 40.2% thymine, and 13.8% 

cytosine.  It has shown 90% of identities (Fig 4) with the 

sequence of  Heterometrus swammerdami which was already 

deposited in the GenBank (Sequence Id: gb/AY156560.1). Based 

on this alignment it has been confirmed that the name of the 

species is the Heterometrus swammerdami . 
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Abstract- The presence of H2S in sour gas gives dangerous effect on environment. Therefore, H2S must be eliminated from the sour 
gas, and the corresponding phenomena of mass transfer with chemical reaction in sieve tray column have to be studied. 

Mass transfer was carried out theoretically by developing the mathematical model of mass transfer phenomena with chemical 
reaction in chemical absorption of H2S into Fe2(SO4)3 solution in a sieve trays column. The mass transfer process was described by 
film model, that yielding the second order differential equation solved numerically by orthogonal collocation to estimate enhancement 
factor. The mass balance model in sieve trays column consists of differential mass balance of H2S in gas phase and Fe2(SO4)3 in 
liquid phase giving system of non-linear first order differential equations that were  solved numerically by Fourth order Runge-Kutta 
method under MATLAB Software. 

This study assumed steady state and isothermal conditions. The system was stud in a sieve trays column 70 cm in diameter, number 
of trays 8, the height of 450 cm. The gas flow rate was 2401 kg/hr, pressure was 1 atm, liquid flow rate was 10000 cm3/s, the 
concentration of aqueous Fe2(SO4)3 solution is 0. 002 mol/cm3.  

It was that the percentage of absorbed H2S can be enhanced by increasing the temperature, liquid flow rate, Fe2(SO4)3 
concentration, and decreasing  sour gas flow rate.  Gas side resistance actually is more than that solution; it means that the absorption 
process is dominated by gas side resistance than the liquid side resistance. 
 
    Keywords- Sour gas purification, H2S removal, Fe2(SO4)3 

I. INTRODUCTION 
he two main purposes for removing H2S from sour gas streams are to purify sour gas and to achieve air pollutants control. For 
these goals, numerous methodologies have been developed, and more than half a dozen have been demonstrated commercially.  

hydrogen sulfide is being produced by many industrial activities such as petroleum refining, natural gas and petrochemical plants, 
viscose rayon manufacturing craft, pulp manufacturing, food processing, aerobic and anaerobic wastewater treatments and many other 
industries [1]. Sour gas contains hydrogen sulfide gas and ammonia. The existence of hydrogen sulfide in sour gas  is very disturbing, 
besides it smells bad, on combustion  it will evolve (SO2 )gas which pollutes environment, in global, it will cause acid rain.  So that, it  
needs to the  eliminated from sour gas. 

Therefore, it is necessary to purify the sour gas first before combustion. The research is executed at Khartoum Refinery 
Company (KRC). Because hydrogen sulfide in the (KRC) is controlled by combustion process and hydrogen sulfide (2.401t/h) is 
converted to sulfur dioxide, which is also an air pollutant, in combustion process, it is not the better method to remove hydrogen 
sulfide by combustion. To operate a successful refinery you need to have a clean production, clean technology and be environmentally 
friendly. 

Sour gas is split into two streams to enter the burner of sour gas incinerator. One stream comes from sour water stripping 
(SWS) unit(1670 t/h) , the other path coming from Resid Fluid Catalytic Cracking RFCC (594t/h) and Delayed Coking  DCU (137t/h) 
units passes through sour gas knockout drum for liquid separation, then each stream enters the burner separately.  The flow rate and 
composition of sour gas (KRC) is shown in Table 1. 

 Table 1.  Flowrate and composition of sour gas from KRC 

Unit H2S kg/h NH3 kg/h CO2 kg/h H2O kg/h Total kg/h 
SWS 625 620.6 8.4 416 1670 

RFCC 356.4 237.6 - - 594 
DCU 82.2 54.8 - - 137 
Total 1036.6 913 8.4 416 2401 

 
Affected areas west and south-west of the Khartoum Oil Refinery in the weather stable even a distance of 4 km gas ammonia 

and sulphur dioxide (including residential complex for employees of the refinery Sudanese and Chinese), and in the event of a 
thunderstorm and sandy (June - July - August - September) up effect ammonia and sulphur dioxide until the parties to the village of 

T 
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Gilin (18 - 20 kilometers southwest of the refinery), causing harassment and complain about odors from which most of the residents of 
the village of Gilin. Health, safety and environment of great importance in human life, therefore, the pollutants that result from 
petroleum products and their effect on air, water and land should be explained. 

Currently, H2S removal is one of the most important aspects for the development of a new oil-gas field due to the reduction 
of the conventional oil resources (J.S.Gudmundsson, 2011). H2S must be removed both to protect workers and environment health (an 
H2S concentration equal to 600 ppm quickly causes breathing problems and death among the exposed people), and because it reduces 
the economic value of the oil-gas field. In fact, oil companies must use special materials for equipments, like metal and corrosion 
resistant alloys, whose costs are about 10 times greater than the common carbon steel piping. In addition, the sulphur that exists in the 
sour gas stream can be extracted and marketed on its own(J.S.Gudmundsson, 2011). 
However, direct combustion of sour gas  without removal of H2S leads to the formation of sulphur dioxide (SO2), which is another 
toxic pollutant and a major contributor to acid rain in the atmosphere. Gas must be very clean to reach pipeline quality, and must be of 
the correct composition for the local distribution network such as Carbon dioxide, Water, hydrogen sulfide and particulates must be 
removed if present.  

There are many kinds of process that stated in literature for removing H2S gas [2].These can be divided into two methods; 
those are chemical absorption and adsorption. Chemical absorption is an absorption which is followed by chemical reaction when the 
absorbed gas is reacted with the reactant in liquid phase, while adsorption is absorption on the surface of solid particle which is called 
adsorbent. In using H2S gas, the adsorbent in which commonly used is ZnO that reacts H2S into ZnS. Some researchers have learnt 
about the removing process of H2S gas in biogas flowing by changing it that it becomes more stable sulfur [2], [3] stated that gas 
desulphurization with Ferric Chelate is more stable than EDTA and HEDTA. Al stated that the H2S changing process becomes sulfur 
is by reaction with zinc natrium ferric (Asai, 1990). While Hix and Lynn stated that the absorption process of H2S gas into SO2 
solution in polyglycol ether (Horikawa, 2004) proposes removing process of gas H2S from    biogas with changing it to become sulfur 
(S) applies absorption process into soluble chelate iron from at EDTA. [2] 

In this study, the chemical absorption of hydrogen sulfide into aqueous ferric sulfate has been studied on a sieve trays column 
has not done yet. In this process an aqueous Fe2(SO4)3 solution is used an absorbent. The basic process involves putting in contact, in 
an absorber, a ferric sulfate solution Fe2(SO4)3, counter-current with sour gas, contaminated with hydrogen sulfide. H2S is absorbed 
and oxidized into elemental sulfur [4]. At the same time, the ferric sulfate Fe+3 is reduced to Fe+2 (FeSO4), according to 

H2S   +   Fe2(SO4)3  →  2Fe SO4 + H2SO4+ S (s) 
Depending on the gas flow rate and the efficiency required several types of absorbers are suitable, such as plat towers or packed 
towers. The sulfur separator can include filter pres, settler and sulfur melters, Depending on quality of elemental sulfur required [5]. 
The theoretical study is important for column design and column performance analysis [5] 

II. MATERIALS AND METHODS 
This study is done in simulation to determine sieve trays column performance in absorption of H2S gas into Fe2(SO4)3 solution 

. Theoretical study is divided to into parts. The first part developed transfer model between phases to estimate the value of 
enhancement factor (E) that yielding the ordinary differential equation system in second order and it is solved by the orthogonal 
collocation method. Estimation of the value of (E) required several data; there are reaction kinetics data, solubility data, and mass 
transfer data, after that the value of  (E) is applied for sieve trays column model of chemical absorption of H2S yielding of ordinary 
differential equation system of first order solved by using  Runge Kutta method. Output of sieve trays column model is % Recovery 
H2S, concentration distribution of A in gas phase, concentration distribution of B in liquid phase.  
Ferric sulfate solution is used for H2S absorption the reaction rate can be expressed as [4] 
                                                                                                        r = k CH2SCFe3+                                                                                   
(1) 
By assuming that the kinetic constant varies with temperature according to an Arrhenius function, the activation energy can be 
calculated. In this process an aqueous Fe2(SO4)3 solution is used an absorbent.  
Therefore the reaction rate constant values were obtained as a function of temperature [4] 

                                                                                                                                                                    (2) 
 
Mathematical Model Expansion 
Development of Mass transfer Model between Phases to Estimate the Enhancement Factor 

The expansion of mass transfer model between Phases to estimate the value of Enhancement with reaction that is represented 
below by  irreversible second order reaction. 
Mass balance for component A(H2S) (Film Model )   
               

(3) 
                                            
Mass balance for component B (Fe2(SO4)3                                                                                   

(4) 
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With orthogonal collocation method , the  collocation equation made an  Ai, Bi,  explicit to be solved by successive approximation 
method 
For component A        

(5) 
 
 
For component B        
 
 

(6) 
 
 
The Development of Column Model 
The develop meet of model is begun by forming mass balance for component A  (H2S) in gas phase and  B Fe2(SO4)3 in liquid phase, 
which following by the equations:  
 

(7) 
 
 

(8) 
 
The system of non linear differential equations was solved using orthogonal collocation method and collocated  equations described as  
non linear algebraic equations was solved using orthogonal collocation method. Then, the isothermal enhancement factor can be 
predicted in equation (9) , where the value of                     can be estimated using orthogonal collocation method. [6] 
 

(9) 
 
 
Sherwood and Holloway (1940) in Danckwerts (1970) give the following expression for kL and a [6] 
 

(10)                                                                                                                                                                                    
 
  
                                                                                                 

(11) 
 
 
Here ut is the velocity of rise of the bubbles in the froth (taken to be 26.5cm/s  under most conditions), n the number of holes per unit 
area of plate .   
For  sieve trays, Chan and Fair (1983)  give the following expression for gas-phase mass-transfer coefficient kG a [7]. 
 

(12) 

 
Where :  f  = approach to flood, fractional                                                                                 
The interfacial Concentration of H2S gas dissolved at interface estimated from solubility data following Henry's law and by 
considering gas side resistance that is, 
 

(13) 
 
 

III. RESULT AND DISCUSSION 
In this study steady state and  isothermal condition are assumed and this study of simulation comprises sieve trays column 70 

cm in diameter filled with sieve trays 0.5 m spacing to the  height of 450 cm. Simulation the absorption of H2S from sour gas 
available influence , the liquid flow rate was varied 5000-10000 cm3/s , temperature was varied  30-50°C, and column is operated at 
atmospheric pressure, the feed sour gas flow rate is 2401 kg/h with mole fraction of H2S in inlet sour gas is 0.28887, the concentration 
of Fe2(SO4)3 in inlet absorbent was varied 0.002 – 0.003 mol/cm3  The simulation result  plot graphically influence various process 
variables versus % recovery H2S showed at Figure. (1) to Figure. (6). 
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Variation of the Enhancement Factor with Hatta Number for Different value of Ei 
Figure.1 shows numerical simulation results for the enhancement factor E as a function of  Hatt number √M according to the 

film theory, calculated according to Eq. 9 with Ei parameter.  For a given value of Ei an increase in √M brings about an increase in E 
until a limiting value is approached where E = Ei. The value of  Ei = 50  shows the highest E value compared to the value  Ei = 4 and  
Ei = 20. Increasing the value of Ei will decrease the amount of gas A absorbed and value of E will increase proportionally. The 
similarity between this figure and the familiar van Krevelen Hoftijzer plot for isothermal absorption of H2S is apparent; one can find a 
remarkable similarity between Fig .1 and the traditional E versus √M plots. For a given Ei, the enhancement factor tends to reach an 
asymptotic value which is determined by the instantaneous reaction regime.  Increasing the value of Ei will increase the amount of 
H2S absorbed and value of E will increase proportionally. 
 

 
 

Figure. 1: Variation of the Enhancement Factor with Hatta Number for different values of Ei 

Effect of Temperature and Concentration of Fe2(SO4)3 Solution on H2S Removal Efficiency  
            Figure.2 shows; An increase in the value of the temperature also produces an increase on the %removal of HR2RS. According to 
the principle of molecular dynamics, the rate constant of reaction and the diffusion coefficient increase with the increase in the 
temperature, and this is beneficial to improve the absorption rate .In an absorber, the transfer of HR2RS from sour  gas  into FeR2R(SOR4R) R3R 
liquid brings about a heating effect.  

 

Figure 2: Temperature Influence on the % Removal  with different solvent concentration of (FeR2RSOR4R) R3 

Also Figure.2 shows indicates that the effect of temperature but with difference concentration of FeR2R(SOR4R)R3R (0.002, 0.0025, and 
0.003mol/cmP

3
P). For temperature the %removal of HR2RS is given the same result in Figure.2 For that the increase in the value of  
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Fe2(SO4)3 concentration is still give influence to increase of H2S removal efficiency. This is because when the concentration of 
Fe2(SO4)3  is high, more H2S must be introduced into the system to react  with Fe2(SO4)3, and this thing of course is caused because 
at higher concentration of Fe2(SO4)3 in solution, the ferric ion would be more reactive with sulphur ion, so that will increase 
absorption rate of H2S from sour gas. 

The Effect of Flow Rate of Fe2(SO4)3 Solution on H2S Removal Efficiency: 
Figure.3;  shows indicates that the increase in the value of  Fe2(SO4)3 flow rate is still give influence to increase of H2S removal 

efficiency. Liquid flow rate determines how readily Component H2S will absorb into the liquid phase. When the liquid flow rate is 
large, component H2S will be absorbed more readily into the liquid phase.  

This increase of H2S removal efficiency occurred because the increasing of absorbent flow rate the liquid disturbance is 
enhanced, increase of driving force concentration that caused  as result of decrease of concentration of H2S in liquid bulk, which 
results in a higher speed of H2S diffusing into the liquid. The consumed absorbents at the boundary layer could diffuse into the liquid 
phase at a higher speed due to the increase of liquid flow rate.  

Also Figure3. Shows indicates that the effect of Fe2(SO4)3 flow rate but with difference temperature (30 and 40oC). For 
%removal of H2S is given the same result in Figure .3 In addition, as the increase of liquid flow rate, the thicknesses of gaseous and 
liquid-phase boundary layers decrease, leading to enhancement of the mass transfer rate, also it can be explained when the flow rate 
increased, the interfacial area between gas-liquid places increased.  Therefore, the result is to enhance gas-liquid mass transfer rate and 
improving the H2S absorption efficiency.   
 

          

Figure .3:  Flow Rate of (Fe2SO4)3 Influence on the % Removal with different Temperature 

The Effect of gas Flow Rate of Sour gas on H2S Removal Efficiency: 
Figures 4, Figures 5 and Figure 6; shows the measurements of H2S absorption removal into Fe2(SO4)3 solution under different 

flow rate of  sour gas in the sieve tray column. In these cases, simulation conditions: H2S inlet mole fraction was  0.28875, pressure 1 
atm, temperatures 30 °C, C(Fe-EDTA) = 0.002mol/cm3, L = 10000 cm3/s, and sour gas flow rate was varied (700-950 liter/s). 

Figure 4; shows indicates that the increase in the value of  inlet sour gas flow rate is give  to declines and main negative effects on 
removal efficiency H2S removal efficiency. This is because when the flow rate of  sour gas is high would a decrease the gas - liquid 
two phase  contact time in the absorption column so the reaction rate of H2S absorption slowed down. It was also that the increasing 
sour gas flow rate carried spray absorbent out from the tower, and led to the loss of the absorbent. Therefore, be concluded that the gas 
flow rate condition tends to become unfavorable to H2S absorption when the gas flow rate increases within the operation range 
investigated. 

Also Figure. 5 and Figure.6, shows indicates that the effect of sour gas flow rate but with difference concentration 0.002-0.004 
mol/cm3 in Figure.5 and difference temperature (30-50oC) in Figures 4.13. For %removal of H2S is given the same result in Figure.4 
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Figure.4:  Flow Rate of sour gas Influence on the % Removal 
 

 
 

Figure.5:  Flow Rate of sour gas Influence on the % Removal with different concentrations of Fe2(SO4)3 
 

 

Figure 6: Flow Rate of sour gas Influence on the % Removal with different Temperatures 
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IV. CONCLUSION 
H2S removal from sour gas using aqueous ferric solution Fe2(SO4)3 needs an advanced air pollution control device to reduce 

greenhouse gas emissions. In this paper, a description of mathematical modeling and simulating for the isothermal gas absorption with 
chemical reaction in the sieve trays with the sample calculation of H2S  with Fe2(SO4)3  solution was studied by means of numerical 
simulations 

Absorption of HR2RS by FeR2R(SOR4R)R3R solutions was performed in this study to clarify the  HR2RS absorption efficiency. The 
absorption of HR2RS into aqueous solutions of  FeR2R(SOR4R)R3R as encountered in sour gas was carried out using  sieve plate column. 

The simulation results showed that the percentage of absorbed HR2RS can be enhanced and should have higher efficiency by  
increasing temperature, liquid flow rate, and FeR2R(SOR4R)R3R concentration and decreasing flow rate of sour gas.  

The methodology proposed, whereby only one parameter in each column is used to be employed to develop simulation models 
of industrial plants where measurements of operating variables are available  and possible. 

It is hoped that with the continuous studies conducted worldwide currently, the challenges related to the absorption process can 
be overcome, and that HR2RS capture projects can be integrated and materialized in the industrial process. 
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Abstract- The synthesis of benzothiazole derivatives and 
investigation of their chemical and biological behavior have 
gained more importance in recent decades. The structural 
formula of all derivatives was confirmed and characterized by 
elemental analysis and spectral studies. A methanol extract of 
Pongamia pinnata, Syzigium cumini, Delonix regia, Adathoda 
zeylanica was done by Soxhlet. The combinations of the plant 
extracts with the organic compounds were evaluated for anti-
inflammatory, anti-oxidant activity and checked for their 
cytotoxicity. Our findings indicate that the plant extract and 
organic compounds have a significant effect on biological 
evaluations.   
 
Index Terms- Benzothiazole-thiourea, Pongamia pinnata, 
Syzigium cumini, Delonix regia, Adathoda zeylanica, anti-
inflammatory, anti-oxidant 
 

I. INTRODUCTION 
enzothiazole is a privileged bicyclic ring system with 
multiple applications. A large number of therapeutic agents 

are synthesized with the help of benzothiazole nucleus. Being a 
heterocyclic compound, benzothiazole finds use in research as a 
starting material for the synthesis of larger, usually bioactive 
structures. Its aromaticity makes it relatively stable; although, as 
a heterocycle, it has reactive sites, which allow for 
functionalization. During recent years there have been some 
interesting developments in the biological activities of 
benzothiazole derivatives. These compounds have special 
significance in the field of medicinal chemistry due to their 
remarkable pharmacological potentialities [1]. 
       The inflammatory response is a natural defense mechanism 
that is triggered whenever body tissues are damaged in any way. 
Most of the body defense elements are located in the blood and 
inflammation is the means by which body defense cells and 
defense chemicals leave the blood and enter the tissue around the 
injured or infected site. Inflammation occurs in response to 
physical trauma, intense heat and irritating chemicals, as well as 
to infection by viruses and bacteria. [1] The four cardinal signs of 
inflammation are redness, heat, swelling and pain. Many experts 
consider impairment of function to be the fifth cardinal sign of 
inflammation. Inflammation is often associated with the 
inflammatory response to tissue injury or trauma, but 
inflammation is at work in the body at a bio-molecular level on a 
constant, basis without any symptomology. Inflammation helps 

to maintain homeostasis in the body by coordinating immune 
function, including T cell mediation to identify and eliminate 
cancer cells.[2] 
       Many medicinal plants are used in developing countries for 
the management of inflammatory conditions. The validation of 
the folkloric claims of these medicinal plants will provide 
scientific basis for the conservation of tropical medicinal 
resources, the deployment of beneficial ones as phytomedicine in 
the primary healthcare and the development of potential 
bioactive constituents. These could provide novel compound or 
precursors in drug development, and utilization of isolated 
compounds as investigative, evaluative and other research tools 
in drug development and testing processes. 
       Research continues to demonstrate that the inflammation is a 
normal, natural and beneficial process to the human body. 
Treating inflammation with chemicals results in the halting of 
this natural process and often leads to chronic conditions. No 
wonder that so many health conditions end in the word “itis”.[2] 

Reactive Oxygen species (ROS) generated endogenously or 
exogenously are associated with the pathogenesis of various 
diseases such as atherosclerosis, diabetes, cancer, arthritis and 
aging process. [3] Inflammation is a complex process and ROS 
play an important role in the pathogenesis of inflammatory 
diseases. Thus antioxidants which can scavenge ROS are 
expected to improve these disorders. 
 

II. MATERIALS AND METHODS 
       The organic compounds were obtained from the 
chemotherapy department of Haffkine institute where they were 
synthesized. All raw materials used in the synthesis have been 
obtained from M/s Fluka AG (Bachs-Switzerland) and M/s 
Sigma Aldrich chemicals and Co. Inc. (Milwoukee, WI, USA). 
Melting 
       Points were recorded on a Thermonik Melting point 
apparatus (Campbell Electronics, Mumbai, India) and are 
uncorrected. IR spectra were recorded on an IR-Affinity, 
Shimadzu using DRS system. 1H-NMR spectra have been 
recorded on a JEOL AL-400 FT-NMR spectrometer (400 MHz- 
JEOL Ltd. Tokyo, Japan), using TMS as internal standard in 
solvent DMSO. Elemental analysis has been carried out on a C, 
H, N Elemental Analyzer (Thermo-Finnigan Flash, EA 1112, 
Italy). Mass data have been recorded on Agilent GC-MS. 
 
Collection of plants and organic compounds 

B 
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       The leaves of the plants Delonix regia and Adathoda 
zeylanica were collected in the month of January from the garden 
of Haffkine institute (Parel) where it was found growing wild. 
The seeds of Syzigium cumini and Pongamia pinnata were 
obtained in bulk from a local ayurvedic vendor in Mumbai. The 
plant materials were authenticated by Dr. Ganesh Iyer, 
Department of life Sciences, Ramnarain Ruia College.  
 
Synthesis of Benzothiazole derivatives [4,5]  
(E)-1-((1-(6-methoxybenzo[d]thiazol-2-yl)-3-phenyl-1H-
pyrazol-4-yl)methylene)-3-phenylthiourea (A) 
       In continuation of our earlier work an equimolar amount of 
carbaldehyde derivative of benzothiazole (0.01 mol), phenyl 
thiourea (0.01 mol) and 1-2 drops of glacial acetic acid, reflux 
the reaction mixture for 8-10 hrs. Completion of reaction was 
monitoring by TLC. The reaction mixture was poured into the 
ice-cold water.  Product was filtered wash with water. 
Recrystallized the product with ethyl alcohol. Other derivatives 
are prepared in similar manner.  
       White solid; Yield, 75%; mp = 186 -1880C; IR (KBr) ʋ/cm-1: 
3461 (-NH), 2836(-OCH3), 1598 (-NH), 1320 (C-N), 
1663(C=N); 1H NMR (400 MHz, DMSO, δ ppm): 3.9 (s, 3H, 
CH3), 5.6 (S,1H, NH), 7-8 (m, 14H, Ar-H),  8.6 (s, 1H, NH); 13C 
NMR (400 MHz, DMSO, δ ppm): 55.9, 156.6, 114.8, 122.5, 
144.2, 136.4, 104.9, 160.8, 137.5, 110.8, 143.5, 133.0, 127.4, 
127.6, 129.4, 128.7, 163.7, 185.9, 137.4, 126.2, 129.0, 128.4. MS 
(EI) m/z 469 [M+] (C25H19N5OS2). Elemental analysis: C, 63.94; 
H, 4.08; N, 14.42 found: C, 64.11; H, 3.89; N, 14.78     
 
(E)-1-(4-hydroxyphenyl)-3-((1-(6-methoxybenzo[d]thiazol-2-
yl)-3-phenyl-1H-pyrazol-4-yl) methylene)-3-phenylthiourea 
(B) 
       Brown solid; Yield, 68%; mp = 203-2060C; IR (KBr) ʋ/cm-1: 
3544 (-OH), 2819 (-OCH3), 1607 (-NH), 1319 (C-N), 1670 
(C=N); 1H NMR (400 MHz, DMSO, δ ppm): 4.1 (s, 3H, CH3), 
5.8 (S,1H, NH), 7-8 (m, 13H, Ar-H),  8.7 (s, 1H, NH); 13C NMR 
(400 MHz, DMSO, δ ppm): 55.6, 156.4, 114.7, 122.3, 144.0, 
136.3, 104.7, 160.8, 137.7, 110.9, 143.5, 133.0, 127.4, 127.6, 
129.4, 128.7, 163.7, 185.9, 129.5, 127.4, 116.2, 154.5 MS (EI) 
m/z 486 [M+] (C25H19N5O2S2). Elemental analysis: C, 61.84; H, 
3.94; N, 14.91 found: C, 64.18; H, 4.53; N, 14.71 
 
(E)-1-(4-chlorophenyl)-3-((1-(6-methoxybenzo[d]thiazol-2-
yl)-3-phenyl-1H-pyrazol-4-yl) methylene)-3-phenylthiourea 
(C) 
       Brown solid; Yield, 59%; mp = 129-1310C; IR (KBr) ʋ/cm-1: 
3438 (-NH), 2832 (-OCH3), 1588 (-NH), 1326 (C-N), 1684 
(C=N), 758 (Cl); 1H NMR (400 MHz, DMSO, δ ppm): 3.7 (s, 
3H, CH3), 5.4 (S,1H, NH), 7-8 (m, 13H, Ar-H),  8.5 (s, 1H, NH); 
13C NMR (400 MHz, DMSO, δ ppm): 55.8, 156.7, 114.7, 122.6, 
144.1, 136.3, 104.9, 160.9, 137.5, 110.8, 143.0, 133.4, 127.4, 
129.3, 128.7, 163.6, 185.4, 135.2, 131.4, 129.2, 133.8 MS (EI) 
m/z 504 [M+] (C25H18ClN5OS2). Elemental analysis: C, 59.57; 
H, 3.60; N, 13.89 found: C, 60.04; H, 3.76; N, 14.03 
(E)-1-(4-Fluorophenyl)-3-((1-(6-methoxybenzo[d]thiazol-2-
yl)-3-phenyl-1H-pyrazol-4-yl) methylene)-3-phenylthiourea 
(D) 
       Grey solid; Yield, 63%; mp = 147-1490C; IR (KBr) ʋ/cm-1: 
3395 (-NH), 2814 (-OCH3), 1563 (-NH), 1312 (C-N), 1694 

(C=N), 1140 (F); 1H NMR (400 MHz, DMSO, δ ppm): 4.2 (s, 
3H, CH3), 5.4 (S,1H, NH), 7-8 (m, 13H, Ar-H),  8.6 (s, 1H, NH); 
13C NMR (400 MHz, DMSO, δ ppm): 55.8, 156.7, 114.6, 122.6, 
144.0, 136.2, 105.0, 161.2, 137.3, 110.4, 143.0, 133.4, 127.6, 
129.2, 128.8, 163.7, 185.7, 132.8, 131.0, 115.8, 163.3 MS (EI) 
m/z 488 [M+] (C25H18FN5OS2). Elemental analysis: C, 61.58; H, 
3.72; N, 13.36 found: C, 61.85; H, 3.79; N, 13.87 
 
Processing of plant material 
       The leaves and seeds of plants were chopped to small pieces 
and dried under the shade. It was then powdered with a 
mechanical grinder to obtain a coarse powder. The plant extracts 
were then obtained by means of a Soxhlet extractor using 
methanol as a solvent. 
 
Phytochemical screening [6,7] 
       Phytochemical screening of the different extracts was 
performed using standard procedures. 

1) Test for Phenolic compounds: 
       2ml of 3% extract were taken and add 2ml of 1% FeCl3 
(ferric chloride) in 0.5 N HCl (hydrochloric acid). The deep blue 
coloration of the solution is an indication of presence of phenolic 
compounds. 

2) Test for Terpenoids 
       To 0.5g each of extract was added 2 ml of chloroform. 
Concentrated H2SO4 (sulphuric acid). 3ml was carefully added 
to form a layer. A reddish brown coloration of the interface 
indicates the presence of terpenoids. 

3) Test for Organic acids 
       To 1 ml of extract add 1% of NaHCO3 (sodium bicarbonate) 
slowly and presence of effervescence indicates positive results. 

4) Test for Flavonoids 
       Dilute ammonia (5 ml) was added to a portion of an aqueous 
filtrate of the extract. Concentrated sulphuric acid (1 ml) was 
added. A yellow coloration that disappears on standing indicates 
the presence of Flavonoids. 

5) Test for Saponins 
       To 0.5g of extract was added 5 ml of distilled water in a test 
tube. The solution was shaken vigorously and observed for stable 
persistent froth. The frothing was mixed with 3 drops of olive oil 
and shaken vigorously after which it was observed for the 
formation of emulsion. 

6) Test for Tannins 
       About 0.5 gm of the extract was boiled in 10ml of water in a 
test tube and then filtered. A few drops of 0.1% ferric chloride 
was added and observed for brownish green or blue black 
coloration. 

7) Test for Alkaloids 
       To 1 ml of extract in a test tube, add picric acid solution till 
the formation of orange color which indicates positive results. 
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MTT cell viability assay [8] 
       BHK21 cells were used for checking the cytotoxicity of the 
plant extracts and organic compounds. Seeding of cells were 
done in a 96 well plate using DMEM. The plate was incubated 
overnight at 37oC in humidified incubator, 5% CO2. The cells 
were observed for monolayer under the microscope and then test 
compounds were added to the plate including negative control 
(DMEM), positive control (DMSO) and vehicle control with the 
final volume of 100µl per well. The plate was incubated 
overnight at 37oC in humidified incubator, 5% CO2. Next day, 
5mg/ml of MTT reagent was prepared and added in 9 ml of 
MEM to make a volume of 10 ml of MTT reagent. The previous 
media was discarded and 100µl of MTT in each well of 96 well 
plates was added. The plate was incubated at 37oC for 3 hours. 
100µl of stop mix solution (1 volume) was added in each well of 
the plate to dissolve the formazane precipitate which gives purple 
color over incubation period. The plate was read on a plate reader 
at 550 nm and the results were calculated as % viability. 
 
Assessment of Antioxidant activity by DPPH radical 
scavenging assay: [9-12]  
       The stock solutions of the methanolic plant extracts and the 
organic compounds was prepared in methanol from the working 
concentrations were prepared with a total volume of 1ml using 
methanol. DPPH (0.0002% w/v) was prepared in methanol. To 
the diluted samples, 1 ml of the DPPH solution was added and 
the reaction was incubated in dark for 30 minutes. After 30 
minutes, the absorbance was taken at 517 nm using methanol as 
blank and DPPH as control.BHT (Butylated hydroxyl toluene) 
was used as a standard against which the graph of the sample was 
plotted. The percentage inhibition of DPPH activity was 
calculated using the formula 

Percentage inhibition = [O.D of control – O.D of test]/ O.D of 
control x 100 
 
HRBC membrane stabilization assay: [13-16]  
       Blood was collected from healthy volunteer who was not 
taken any NSAIDS for two weeks prior to the experiment. The 
collected blood was mixed with equal volume of sterilized 
Alsever solution (2% dextrose, 0.8% sodium citrate, 0.5% citric 
acid and 0.42% sodium chloride in water). The blood was 
centrifuged at 3000 rpm and packed cell were washed with 
isosaline (0.85%.pH 7.2) and a 10 % ( v/v) suspension was made 
with isosaline. The assay mixture contained the drug, 1 ml of 
phosphate buffer (0.15M, pH 7.4), 2 ml of hypo saline (0.36%) 
and 0.5ml of HRBC suspension. Diclofenac was used as 
reference drug. Instead of hypo saline 2ml of distilled water was 
used in the control. All the assay mixture were incubated at 370C 
for 30 min and centrifuged. The hemoglobin content in the 
supernatant solution was estimated using spectrophotometer at 
560 nm. The percentage protection was calculated by following 
equation 
% protection= [O.D of control – O.D of test/ O.D of control x 
100 
 
Phytochemical screening:  
       The Phytochemical screening using standard procedures 
revealed the presence of Phenolic compounds, Terpenoids, 
Flavonoids, and Tannins in all the extracts. Alkaloids were found 
only in Syzigium cumini and the plant extracts exhibited 
negative results for Organic acids and Saponins. 
 

 
Figure 1: Schematic representation of Benzothiazol 
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Figure 2: Plant images with scientific name 
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Table no.1: Physical Characterization of synthesized compounds 
 

Sr. No. Comp. R Color Melting Point Mol Wt. Empirical 
Formula 

Yield 
% 

1 A H White 186-188 469 C25H19N5OS2 75 
2 B OH Brown 203-206 486 C25H19N5O2S2 68 
3 C Cl Brown 129-131 504 C25H18ClN5OS2 59 
4 D F grey 147-149 488 C25H18FN5OS2 63 
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Table no.2 – Preliminary Phytochemical screening 
 

Test for compound Pongamia pinnata Syzigium cumini Delonix regia Adathoda zeylanica 

Phenolic compounds + + + + 
Terpenoids + + + + 
Organic acids - - - - 
Flavonoids + + + + 
Saponins - - - - 
Tannins + + + + 
Alkaloids - + - - 

 
Table no.3: Biological Evaluation of Plant Extract and Synthesized compounds 

 
Name  Anti-oxidant assay Anti-inflammatory assay 

 Concentration 
(mg/ml) 

Concentration (µg/ml)  
IC50 

% protection at  
50 µg/ml 

Standard - 67.98 97.78 

Pongamia pinnata 76.99 202.97 95.78 

Syzigium cumini 64.51 67.50 97.85 

Delonix regia 61.66 116.55 93.18 

Adathoda zeylanica 60.60 174.21 98.70 

Comp A 33.70 125.00 98.03 

Comp B 32.59 305.81 98.36 

Comp C 33.06 249.27 92.91 

Comp D 28.95 162.03 98.29 

Pongamia pinnata + Comp A - 129.53 91.02 

Pongamia pinnata + Comp B - 214.74 92.04 

Pongamia pinnata + Comp C - 175.48 93.14 

Pongamia pinnata + Comp D - 159.27 89.66 

Syzigium cumini + Comp A - 60.00 97.72 

Syzigium cumini + Comp B - 78.00 96.70 

Syzigium cumini + Comp C - 70.00 94.02 

Syzigium cumini + Comp D - 58.00 96.16 

Delonix regia + Comp A - 120.00 92.06 

Delonix regia + Comp B - 188.44 92.25 

Delonix regia + Comp C - 196.27 80.12 

Delonix regia + Comp D - 142.75 87.25 

Adathoda zeylanica + Comp A - 120.00 97.56 

Adathoda zeylanica + Comp B - 193.86 96.23 

Adathoda zeylanica + Comp C - 157.52 87.33 

Adathoda zeylanica + Comp D - 143.43 88.52 
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III. RESULT AND DISCUSSION:  
       We have described the synthesis of Benzothiazole-thiourea 
derivatives. New compounds (A-D) have been synthesized by the 
reaction of Carbaldehyde benzothiazole derivatives with various 
substituted thiourea in good yield. The structures of compounds 
are confirmed by IR, NMR and Mass spectral data and are 
further supported by correct elemental analysis 
       The plant extracts and organic compounds were tested by 
MTT assay for their cytotoxicity. The median cytotoxicity 
concentration was found to be 76.99 mg/ml, 64.51 mg/ml, 61.66 
mg/ml, 60.60 mg/ml for Pongamia pinnata, Syzigium cumini, 
Delonix regia and Adathoda zeylanica respectively & 33.70 
mg/ml, 32.59 mg/ml, 33.06 mg/ml, 28.95 mg/ml for Compounds 
(A,B,C,D)  respectively. The compounds were found to be more 
cytotoxic than the plants since they had lower CC50 values. 
Values lower than the CC50 detected were used for carrying out 
the anti-oxidant and anti-inflammatory assays. 
       S.cumini was found to be a strong anti-oxidant since its value 
was found to be almost equal to the standard. The IC50 values of 
Compounds (A, B, C, D) were 125µg/ml, 305.81µg/ml, 
249.27µg/ml, and 162.03µg/ml respectively. Pongamia pinnata 
+ Compounds (A, B, C, D) showed IC50 values 129.53 µg/ml, 
214.74µg/ml, 175.48µg/ml, 159.27µg/ml respectively. P. pinnata 
with the compound C and D showed better anti-oxidant activity 
than individual components. Syzigium cumini + Compounds (A, 
B, C, D) showed IC50 values 60µg/ml, 78µg/ml, 70µg/ml, 
58µg/ml respectively. The combinations S.cumini with 
compound A and D in this case have produced an even better 
activity than the standard. Delonix regia + Compounds (A, B, C, 
D) showed IC50 values 120µg/ml, 188.44µg/ml, 196.27µg/ml, 
142.75 µg/ml respectively. Adathoda zeylanica + Compounds 
(A, B, C, D) showed IC50 values 120 µg/ml, 193.86µg/ml, 
157.52µg/ml, 143.43µg/ml respectively. A. zeylanica produced a 
superior activity with Compound A, C, D when compared with 
the individuals. The compound B was therefore not found to 
contribute to increasing the anti-oxidant potential with any of the 
plant extract.   
       The percentage protection at 50µg/ml of Pongamia pinnata, 
Syzigium cumini, Delonix regia and Adathoda zeylanica was 
found to be 95.78%, 97.85%, 93.18% and 98.7% respectively. 
The percentage protection values of Compounds (A, B, C, D) 
were 98.03%, 98.36%, 92.91% and 98.29% respectively. The 
plants and the organic compounds thus displayed a very strong 
anti-inflammatory activity individually and allowed very few 
cells to undergo bursting. Pongamia pinnata + Compounds (A, 
B, C, D) showed percentage protection values 91.02%, 92.04%, 
93.14, 89.66% respectively. Syzigium cumini + Compounds (A, 
B, C, D) and 1-(5-methoxy-1, 3-benzothiazol-2-yl)) showed 
percentage protection values 97.72%, 96.7%, 94.02%, 96.16%. 
Delonix regia + Compounds (A,B,C,D) showed percentage 
protection values 92.06%, 92.25%, 80.12%, 87.25% respectively. 
Adathoda zeylanica +Compounds (A,B,C,D)  showed percentage 
protection values 97.56%, 96.23%, 87.33% and 87.25% 
respectively. These were compared with the percentage 
protection of the Standard Diclofenac which is 97.78%. The 
combinations carried out in this case did not provide a superior 
activity than the individual extracts or organic compounds. A 
depreciation of the activity as compared to the activity of 
individual components was found in most cases except 

P.pinnatawith Compound C and S.cumini with Compounds A 
and C wherein a middle ground was established. Nevertheless, 
the tested plants and organic compounds exhibited excellent anti-
inflammatory activities since the percentage protection observed 
in most of the cases was found to be around 90%. These 
compounds and plants need to be further tried and tested for their 
in-vivo activity and combinations within plant extracts and within 
organic compounds may possibly bring about a 100% protection. 
The plants and organic compounds were therefore found to 
possess very good membrane stabilizing property which is one of 
the preliminary steps involved in the screening of anti-
inflammatory property. Anti-oxidants are very important in the 
biology of living cells and are an important part of inflammatory 
process. Combining anti-oxidants has been found to increase the 
activity in a number of cases and could serve to eliminate the 
oxidative stress during inflammation. However, combinations did 
not serve to produce superior activity in case of HRBC 
membrane stabilization although the plants and organic 
compounds themselves exhibited excellent anti-inflammatory 
properties. But further in vivo studies have to be carried out to 
confirm the claim. 
 

IV. CONCLUSION: 
       Plants were found to be better anti-oxidants than the organic 
compounds. Combining the agents brought about a superior 
activity than the activity of individual components in a number of 
cases. The combination of S.cumini with comp D was the most 
anti-oxidant with an IC50 of 58µg/ml which was even superior to 
the standard BHT. It also went on to show excellent anti-
inflammatory activity hence, further studies on this can help to 
produce a strong anti-inflammatory agent with excellent anti-
oxidant property. The plants and the organic compounds were 
found to have significant anti-inflammatory activity since they 
exhibited percentage protection of around 90% individually as 
well as in combinations. However, the combinations did not 
bring about any significant increase when compared to the 
individual values. Adathoda zeylanica and Compounds A, B and 
D were found to have the most anti-inflammatory activity among 
the tested extracts and compounds.  
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Abstract- The study of science helps individuals learn better 
those behavior patterns and skills that will enable them to fulfill 
their roles as members of the society. The study of mind mapping 
helped them understand concepts and ideas in science teaching in 
ix class. The study was conducted on total 100 students from 5 
urban schools, including 50 boys and 50 girls. The study revealed 
that the performance of mind mapping group was better than the 
non mind mapping group  in subject science. 
 
Index Terms- Mind Mapping, Mean, Standard deviations, t test. 
 

I. INTRODUCTION 
ducation is the process of developing the capacities and 
potentials of the individual so as to prepare that individual to 

be successful in a specific society or culture. The world is 
becoming more and more competitive quality of performance has 
become the key factor for personal progress. Parents desire that 
their children climb the ladder of performance to as high a level 
as possible. This desire for a high level of achievement puts a lot 
of pressure on students, teachers, schools and in general 
education system itself. School achievement may be affected by 
various factors like intelligence, study habits, and attitudes of 
people towards school, different aspects of their personality, 
socio-economic status etc. The desire of success is divided from 
individual’s concept of himself and in terms of the meaning of 
various incentives as they spell success and failure in the eyes of 
others thus a child who sees himself as top ranking as scholars 
may set as his goal the attainment of the highest grade in the 
class. 
        Mind mapping is a diagram used to visual form of note 
taking that offers an overview of a topic and its complex 
information, allowing students to comprehend, create new ideas 
and build connections. Through the use of colors, images and 
words, mind mapping encourages students to begin with a central 
idea and expand outward to more in-depth sub-topics.Mind maps 
can be drawn by hand, either as "rough notes" during a lecture or 
meeting, for example, or as higher quality pictures when more 
time is available. An example of a rough mind map is illustrated. 
In our society academic achievement is considered as a key 
criterion to judge one’s total potentialities and capacities. Hence, 
academic achievement occupies a very important place in 
education as well as in the learning process. So in view of this a 
study was conducted to see students performance in science on 
the basis of constructive teaching method of mind mapping. 
 

II. DEFINITION OF A MIND MAP 
        A mind map is a visual representation of hierarchical 
information that includes a central idea surrounded by connected 
branches of associated topics. 
 

 
Mind Map Example 

 

III. OBJECTIVE: 
        To study the performance of science students in class IX 
using constructive mind mapping technique. 
 

IV. HYPOTHESIS 
        There is no significant difference in the mean achievement 
of using mind mapping technique group and non mind mapping 
technique group of urban schools. 
 

V. METHODOLOGY 
        Purposive sampling was applied in this study. The data were 
collected from 100 students of  5 urban schools. 
 

VI. TOOLS 
        In the present study the investigator has employed a self 
made to assess student’s achievement. The achievement test was 
of 50 marks and 1 hour duration. 
 

E 
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VII. SAMPLE 
        The investigator has studied 100 students of class 9th  from 5 
H.S.schools Bhopal, includes 50 students teaching with mind 
mapping technique and 50 students without mind mapping 
technique. 
 

VIII. DATA ANALYSIS & INTERPRETATION:  
        The investigator studied the performance of students of 
class 9th in science on the basis of Mind Mapping technique. A 
detailed analysis of data and its interpretation is presented below: 
 

Table No. (1): Mean achievement of science students. 
 
Group No. of  

Students  
Mean Standard 

Deviation 
t 

Mind 
Mapping 

50 39.7 5.01  
2.34 
 Non Mind 

Mapping 
50 33.3      

 5.7
7 

 

  
Figure: showing mean achievement of Mind mapping group 

and Non Mind mapping group. 
 
        In this case the obtained ‘t’ value is 2.34,df=98 is greater 
than the theoretical t value of 1.96 at .05 level of significant. So 
null hypothesis was rejected.  
 

IX. RESULT 
        The above results show that the mind mapping group  
students show a better performance than the not using mind 
mapping technique group. 
 

X. CONCLUSION  
        The study leads to the conclusion that the performance of 
mind mapping group is better than the other non mind mapping 
group of urban schools on the basis of achievement test. The 
mind mapping technique more effective and helped them to 
understand concepts and ideas in science. The low ability 

students may benefit more from mind mapping than high ability 
student. 
        The Mind Mapping process involves a unique combination 
of imagery, colour and visual-spatial arrangement which is 
proven to significantly improve recall when compared to 
conventional methods of note-taking and learning by rote. Mind 
Mapping improved the long-term memory for better memory 
formation. Mind Mapping can help children recall words more 
effectively. 
        Mind Maps really come into their own for encouraging 
creativity and enabling you to generate new ideas in 
brainstorming sessions. The students  can create an infinite 
number of thoughts, ideas, links and associations on any topic. 
        Mind Mapping has been shown to bring a renewed sense of 
enthusiasm to the classroom because it increases student 
confidence and sense of skill in mastering assigned materials. 
As a pedagogical tool, the visibility of Mind Mapping provides 
an effective approach for promoting better understanding in 
students.  
        Evidence shows that Mind Mapping can be used to help you 
plan and organize your thinking before you start writing or get 
stuck into a project. You can develop all your ideas and see 
where they relate to each other before deciding the best way to 
go about things. 
        A Mind Map can help you think with greater clarity to 
explore relationships between ideas and elements of an argument 
and to generate solutions to problems. 
        A Mind Map is an excellent tool for collaborating with 
others to develop plans or implement key projects.  Mind Map 
includes many collaborative tools, including a screen capture 
function, designed to let users communicate their ideas quickly to 
others. 
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Abstract- This article describes a production unit narrating the 
processes used in constructing a demonstration unit for making 
MNT (Medical nutrition Therapeutic) food used during pilot 
facility trails at LTMCGH facilities in Sion-Mumbai, India. The 
unit served the requirements of making RUTF kind of products 
used in clinical trials during 2011-14. The production facility 
demonstrated that a production unit can be sustained using local 
ingredients and local skills are adequate to make Ready-to-use 
food formulations necessary to manage a strategy of 
administering foods in the “malnutrition-handling” programmes 
for health-care. 
 
    Index Terms- Severely acute malnutrition (SAM), Ready to 
use therapeutic food (RUTF), Medical nutrition therapy (MNT), 
Malnutrition. 
 

I. Introduction 
 

Severely malnourished with age under-five children in India are 
estimated to constitute 6.4%, in addition to 19.8% who are 
moderately malnourished according to the National Family 
Health Survey (NFHS) – 3(1). This translates to about 8.1 million 
children with severe acute malnutrition (SAM) in India. 
Currently available facilities for hospitalized care of children in 
India would be inadequate even if they were utilized exclusively 
for the treatment and rehabilitation of children with SAM (2) 
.Hence there is a need for home-based state-of-the-art care. 

 
II. What is MNT ? 

Children with severe acute malnutrition need safe, palatable 
foods with a high energy content and adequate amounts of 
vitamins and minerals(3).MNT i.e Medical Nutrition Therapy is a 
form of ready-to-use therapeutic food (RUTF) which is calorie 
dense and protein rich and fortified with essential micro-nutrients 
required for optimal growth and weight gain. It is a paste like 
material which includes peanut paste, skimmed milk powder, 
powdered sugar, soybean oil ,micronutrient mix and emulsifier. 
It is stable at room temperature and the shelf life, if well packed, 

is 6 months. The particle size should be less than 200 microns. 
WHO recommends MNT as a gold standard for management of 
severely malnourished children. Government of India has not 
approved use of commercialy produced  RUTF for the 
management of malnutrition. Hence with the help of IITB, 
Mumbai alongwith technical expertise from Toddler Food 
Partners (TFP) the indigenous production unit, first of its kind in 
India, was set up at Urban Health Centre of Lokmanya Tilak 
Medical College and General Hospital, Sion, Mumbai. This 
article shares our experience of making MNT in the Hospital 
complex for treatment of SAM children. 

 
           III. PRODUCTION OF MNT 

 
MNT production involves steps such as: screening of peanuts, 
grinding them into peanut-butter and then mixing the ingredients 
(milk powder, icing sugar, oil, emulsifier and micronutrients) 
followed by fine grinding process and then packaging. The 
ingredients used for production of MNT is peanuts, skimmed 
milk powder, soybean oil, powdered sugar, micronutrient mix 
and emulsifier are also sourced within Indian market and 
available throughout the year. The steps in the process of 
production include: 

 
Step 1: Checking the moisture of the roasted dehusked peanuts 
using moisture meter. Acceptable moisture - less than 4%. 
 
Step 2: Aflatoxin is probably the most common and widely 
known mycotoxin contaminant. It is produced by moulds 
Aspergillus. flavus and Aspergillus. parasiticus. Foods that are 
commonly affected include all nuts, especially groundnuts. 
Aflatoxin B1, B2, G1 and G2 refers to toxins which give 
fluorescence blue (B) or green (G) under ultraviolet light(4). For 
screening peanuts under UV lamp of 260nm for aflatoxins. The 
peanuts are spread over the plain tray and lamp is moved 
manually over the peanuts in a darkroom. Aflatoxin afflicted 
peanuts give yellow luminescence on the peanut to the naked 
eye. They are removed manually. 
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Step 3: Accepted peanut-lot is ground into fine-paste with the 
help of motorized grinder as depicted in Fig.1. These steps can 
be omitted (if so necessary) by directly buying peanut paste from 
the manufacturer with the aflatoxin analysis report. 
 
Step 4: weighing of all the ingredients on a digital weighing scale 
with precise accuracy upto two digits. Weighing scale needs to 
be calibrated on monthly basis. 
 
Step 5: mixing of the ingredients. First the peanut paste and the 
soybean oil along with emulsifier (which is dissolved in small 
amount of warm oil) are mixed in the planetary mixer followed 
by other dry ingredients such as skimmed milk powder, 
powdered sugar and micronutrient mix for a duration of 20 
minutes. After mixing, the product becomes thick bulky mass. 
 
Step 6: the mixture undergoes a second pass through the grinder 
to get a fine homogenous paste to achieve the particle size of less 
than 200 microns. 
 
Step 7: final product is packaged in 92gm cups with the help of 
semi automatic filling, sealing and printing machine. Packaging 
of MNT can also be done in sachet which is widely followed for 
RUTF packaging in International markets. 
 
Step 8: Sealed cups are stored at room temperature in cardboard 
boxes (secondary packaging) with a capacity to accommodate 32 
cups/box. 
 
                                  IV. Ingredients 

The formulation of MNT (RUTF) was derived from F-100 and 
uses same ingredients with addition of peanut paste (5). Recipe for 
MNT is given below in table 1 

 
Ingredients % weight 

Peanut paste 25 

Skimmed milk powder 24 

Powdered sugar 28 

Soybean oil 20.8 

Micronutrient mix 1.6 

Emulsifiers 0.6 

 
Table 1. Recipe for MNT. 

a) Peanut paste- Roasted dehusked peanuts are ground in the 
motorized grinder to form a paste. Peanut paste (with 100% 
peanut and no preservative no salt) directly from commercial 
food processing company can also be used. 

b) Skimmed milk powder-From co-operative Milk Marketing 
Federation or other co-operatives brands that is available in the 
market making the availability of the milk powder possible 
everywhere in the country. 

c)  Powdered sugar: Commercial sources of sugar can be used to 
make MNT. The sugar should be in the powdered form also 
known as icing sugar to achieve the particle size of less than 200 
microns. 

d)  Soybean oil- Several types of oil are available in the market 
which is made by standardized method. Soybean oil would be 
especially helpful for a diet, it contains essential fatty acids like 
omega-6 fatty acid called linoleic acid ( Soybean oil is about 
50% linoleic acid) and monounsaturated fat ( soya bean oil is 
approximately 25% monounsaturated)(5). 

 

e) Micronutrient premix- The premix contains20 minerals and 
vitamins required for SAM children as per WHO 
recommendation. It is available commercially. The content of the 
premix is listed in Table 2,(7) 

 

Nutrient Basis per 100 gm. 
of premix 

Vitamin A 57 mg 
Vitamin D 1 mg 
Vitamin E 1.25 g 
Vitamin K 1.3 mg 
Vitamin B1 37.5 mg 
Vitamin B2 116 mg 
Vitamin B6 37.5 mg 
Vitamin B12 110 mg 
Vitamin C 3.3 g 

Biotin 4.1 mg 
Folic acid 13 mg 

Niacin 332 mg 
Pantothenic Acid 194 mg 

Potassium 36 g 
Magnesium 587 mg 

Iron 704 mg 
Zinc 717 mg 

Copper 92 mg 
Iodine 5 mg 

Selenium 1.54 mg 
 

Table.2. Composition of micronutrient premix 

f) Emulsifier: If there are any issue of oil separation and texture, 
emulsifiers can be used. Dimodan HP-1 is a distilled 
monoglyceride made from edible, fully hydrogenated palm based 
oil. It provides creamy texture, high filling temperature, short set 
time and good oil holding capacity (8). 
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V.  Scale of production 

During the initial phase of production when the requirement of 
MNT was less, the production capacity was, 2 batches per day 
(11kg each) yielding 3,520 cups/month. 

The machines used in this phase were manually operated. The 
production equipment used is shown in Table 3. 

 

 

Production Equipment Quantity 
Motorized grinder 1 
Planetary mixer 1 

Peddle filling machine 1 
Sealing machine 1 

Table.3. Equipment used for production at the initial phase. 

During this phase, one grinder was used for process of grinding 
the peanut and for the fine grinding process (post mixing of all 
ingredients). After mixing the ingredients and the fine grinding 
process the final mixture is added in the peddle-filling machine 
which was operated manually. After filling, the cups were sealed 
with aluminum foil in manual sealing machine and later stickers 
with batch number and manufacturing date etc were stuck on the 
cups. The whole process of packaging itself would take around 3 
hrs. The manual packaging machine constrained the scale of 
production. 

Eventually when the requirement of MNT scaled up, the 
production required upgradation and the manual filling machine 
and manual sealing machine were replaced with semi-automatic 
filling sealing and printing machine. The time required for 
packaging with the help of this machine was cut down to 1hr 
30minutes per batch. 

In the later stages, peanut paste which was prepared in the 
production unit itself using dehusked, screened, roasted peanut 
was replaced with peanut paste manufactured commercially. This 
peanut paste has been checked and certified for no aflatoxin and 
moisture less than 2%. Procuring of peanut paste commercially 
has cut down the process of screening and grinding of peanut. 
After the mixing, for the fine grinding process one additional 
grinder was added to the production unit. The current maximum 
capacity of the unit with these machineries is, 12,800 
cups/month. The scale of operations and the costs of production 
vary by the production model. Skimmed milk powder accounts 
for nearly 46.4% of the ingredient costs (9)  Fig. 3. Cost of MNT 
from this small scale production unit is Rs 300/kg. 

VI. Quality Control 

Even small scale production should adhere to the set standards 
for food production (10)(11).The macro and micronutrient analysis 
is done annually. Toxins and pesticide assay needed to be done 
biannually. Microbiology assay for contaminating microbes like 
Salmonella, Staphylococcus, Chronobacter, Coliforms, yeast and 
moulds from finished product and aflatoxin assay with pooled 
sample of in-house prepared peanut paste from every batch. 

Quality check is also achieved by adopting few operative 
procedures that are internationally accepted as standard for food 
production. E.g., epoxy flooring, calibration of weighing scale, 
monthly fumigation, avoiding water source in the production 
room, restricted entry of visitors, proper storage of raw material 
and finished product. 

VII. Sustainability 

Every NRC should be equipped with a small scale production 
unit in the areas where SAM is rampant. This model will cover 
both facility as well as community based care for SAM in that 
geographical location. This production process does not require 
skilled labor or advanced machineries.  The amount of MNT 
produced can be controlled to meet the needs. It gives the 
opportunity to use locally available ingredients and reduces the 
transportation cost. It also provides job opportunity. In country 
like India where commercial RUTF is still not approved by the 
government, indigenously produced RUTF is the answer for the 
state-of-art management of SAM children. 

VIII. Conclusion 

The experience of making indigenous MNT in the public 
hospital/premises and using for facility based management of 
severely malnourished children has been narrated. 

The articles elaborate the detailed unit operations used in making 
RUTF kind of product. The experience consolidate that similar 
products can be locally made and gainfully used. 
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Machinery used at production unit 
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Fig 1: Flow-chart of unit operations. 
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Fig.2:Flow sheet of batch production unit for making 
Nutritious Foods using local Ingredients  

 
 
 

 
 

 
Fig. 3 
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    Abstract- Present work was designed to study the 

water quality of Thazhakkara segment of Achenkovil River 
based on physico-chemical, entomological and 
microbiological aspect following Water Quality Index and 
Family Biotic Index of aquatic insects. Sampling was done 
during summer season 2012. Three study sites were selected 
from the study segment as Vazhuvadi, Pottamelkadavu and 
Kunnam. Physico-chemical parameters like TDS (Total 
Dissolved Solids), Conductivity, Salinity, PH, Temperature, 
Turbidity, Dissolved Oxygen, BOD, Nitrate, Phosphate were 
analyzed. Mean with standard deviation and ANOVA were 
taken. Water Quality Index was also analyzed. It has been 
observed that overall water quality index of Thazhkkara 
segment of river Achenkovil during summer season was 53, 
that is some of the parameters substantially exceeded the limit. 
Microbiological analysis showed that the level of fecal coli 
form was moderate during summer season. An average of 7.9 
Family biotic index of aquatic insects were obtained during 
the study period. The results showed that the Achenkovil river 
water at Thazhkkara segment was polluted with numerous 
organic pollutants.  
 
 
    Index Terms- Achenkovil River, Physico-chemical 
parameters, Water Quality Index,   Family Biotic Index 
 

I. INTRODUCTION 
Achenkovil River is one of the major rivers in 

Kerala. The river originates from Pasikidamedu of 
Thoovalmala of Achenkovil mount as two streams namely 
“Kallar” and “Kanayar”. Both streams unite near 
Kulathuppuzha and form the river Achenkovil and join river 
Pampa at Veeyapuram in Alappuzha district which later joins 
Arabic sea through Vembanadu Lake. River Achenkovil 
flows through three districts of Kerala Kollam, Alappuzha 
and Pathanamthitta. Most of this river flows through 
Pathanamthitta and Alappuzha districts. The recent trend of 

planting rubber trees on the sides of river and paddy fields 
have caused severe problems to the portability of water.  

Biological assessment of the fresh water habitats 
aims at characterizing and monitoring the conditions of the 
aquatic resources (Sivaramakrishnan et al.,1996). The 
temperature is one of the important physical factors, which 
affects the chemical and biological reactions in water. It 
regulates the rate of photosynthesis in aquatic ecosystem. The 
temperature variation is one of the factors in the swamp and 
estuarine system, which may influence the physico-chemical 
characteristics and also influence the distribution and 
abundance of flora and fauna (Soundarapandian, et al., 
2009). The fluctuation in river water temperature usually 
depends on the season, geographic location, sampling time 
and temperature of effluents entering the stream (Ahipathi, 
2006). Dissolved oxygen values were found maximum 
during winter and minimum during summer, which might be 
due to natural turbulences and higher algal productivity 
produces oxygen by photosynthesis in rainy period and active 
utilization in bacterial decomposition of organic matter 
(Rajkumar, 2004). 

Phosphate and Nitrate determinations are important 
in assessing the potential, biological productivity of surface 
water. Increasing concentration of phosphorus and nitrogen 
compounds in lakes and reservoirs leads to eutrophication. 
Phosphates and nitrates were maximum in monsoon and 
minimum in summer, this could be due to agricultural 
runoff during rainy season and utilization as nutrients by 
algae and other aquatic plants (Ahipathi, 2006). The 
maintenance of healthy aquatic ecosystem is depended on 
the physico-chemical properties and biological diversity. A 
regular monitoring of water bodies with required number of 
parameters with reference to the quality of water not only 
prevents the outbreak of diseases and occurrence of hazards 
but checks the water from further deterioration. 
Bacteriological assessment, particularly for coli forms – the 
indicators of contamination by faecal matters is therefore 
routinely carried out to ascertain the quality and potability 
of water to ensure prevention of further dissemination of 
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pathogens through agency of under investigation 
(Venkatesharaju  et al., 2010). 

An effort has been made in this study to monitoring 
the water quality of river Achenkovil, at selected sites using 
entomological indicators, physico- chemical and biological 
analysis. This is relevant as a quick assessment method. 
Insects are particularly suited for using environmental 
impact assessment because of their high species diversity, 
ubiquitous occurrence and important functioning of natural 
ecosystem (Rosenberg et al., 1986). The presence of aquatic 
insects often provides the best indication of the condition of 
a stream. Most groups of aquatic insects have been 
suggested as valuable indicator species, all groups have 
merits (Goodnight, 1973). 

 
II.  METHODOLOGY 

1. Study area: 
The study area was Thazhakkara segment of River 

Achenkovil. It is located at latitude 9o 15’ 20.9’N and 
longitude 76o 34’ 51.6’E with an elevation of 6 ft above mean 
sea level. Three study sites were selected in this segment; they 
were Vazhuvadi, Pottamelkadavu and Kunnam. 
 

2. Collection and Transportation of Sample:    
         Monthly samples were collected from three study 
sites during summer season (February, March and April 
2012).  Three samples were taken from each site with an 
average distance of 100 meters. Samples were collected in 
pre-sterilised containers and transported to the laboratory 
in ice boxes within shortest possible time to avoid errors 
on data variation due to physical and bacteriological 
change.                                    
3. Physico- Chemical Analysis of Samples:                                                              

 In the laboratory pH, salinity, Dissolved Oxygen, 
TDS (Total Dissolved Solids) and Conductivity was 
measured using digital water- soil quality analyser kit. 
Temperature was measured in the site itself using 
thermometer. Nitrate, Phosphate and Biological Oxygen 
Demand (BOD) was determined as per the procedures of 
APHA (APHA, 2005)                                                                        
Turbidity was measured using a sechi disc in the site 
itself. For microbiological analysis, culture technique was 
adopted (APHA 2005). Water samples were serially 
diluted to 10-3 and standardised the same for the 
convenience of colony counting. Adopting pour plate 
method, the bacterial population in different samples were 
calculated on MC Conkey agar for Total  Coliform count 
(TC).   
    
4. Water Quality Index:                                                                                            

The overall water quality of Thazhakkara segment 
was calculated using National Sanitation Foundation 
(NSF) water quality index calculator (NSF, 2010). 
5. Entomological Indicators:      

Two types of gears were used for sampling aquatic 
insects. Kick net -    Dimensions of kick net were 1mX1m 
attached to two poles. D-frame dip net -Dimensions of D-
frame dip net were 0.3m width and 0.3m height and shaped 
as a “D” where frame attaches to long pole . The collected 

insects were picked up using brush or forceps and 
transferred to sample containers containing 95% ethanol 
for preservation. All samples were brought to laboratory 
for identification   
6.  Statistical analysis 

Mean and standard deviation for each parameter 
were determined using Microsoft excel software. Two way 
analysis of variance (ANOVA) was conducted to determine 
any significance difference in the value of each parameter 
between samples and between sites using SPSS package.  

 
III. RESULTS 
1. Total Dissolved Oxygen. 

               The TDS was found to be more in Vazhuvadi site 
(0.039) and lowest in Kunnam (0.032) during summer. The 
average TDS of Vazhuvadi site was 0.035 with a standard 
deviation (SD) of 0.003;  Pottamelkadavu site having 
0.034 with a SD of 0.001 and Kunnam with 0.034 and  SD 
0.002. The overall TDS of Thazhakkara segment was 
0.034 during summer season (Table 1, Figure 1). The two 
way ANOVA conducted showed no difference in the 
values of TDS between sites (P=0.5; P>0.05) and between 
samples (P=0.09; P>0.05).  
Table 1:  TDS values obtained from 3 different sites of  
Achenkovil River. 

SITES Sample 
1 

Sample 
2 

Sampl
e 3 

Mean 
±SD 

Avera
ge  

TDS Februar
y 

March April 

Vazhuv
adi 

0.039 0.032 0.035 0.035± 
0.033 

 
 

0.034 Pottam
elkadav

u 

0.034 0.033 0.035 0.034 
±0.001 

Kunna
m 

0.036 0.032 0.034 0.034 
±0.002 

 
2. Conductivity. 
                Conductivity was found highest in Vazhuvadi 
site (59.6) and lowest in Kunnam (49.8). The average 
conductivity of Vazhuvadi sample was 55.23 with a SD of 
4.62 that of Pottamelkadavu 51.23 with a SD of 0.93 and 
Kunnam was 53.2 with a SD of 3.26. The overall 
conductivity of the study area during summer is 53.22. 
(Table 2, Figure 2).  The two way ANOVA showed no 
significant difference in the conductivity values between 
sites (P=0.2811; P>0.05) and between samples (P=0.1703; 
P>0.05) 

          Table 2:  Conductivity values obtained from 3 
different   Sites of Achenkovil River 

  
SITES Sample 

1 
Sampl

e 2 
Sample 3 Mean± 

SD 
Averag

e  
Februar

y 
March April 
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Vazhuv
adi 

59.6 50.4 55.7 55.23± 
4.62 

 
 

53.22 Pottame
lkadavu 

51.5 52 50.2 51.23± 
0.93 

Kunna
m 

56.3 49.8 53.5 53.2± 
3.26 

  
3. Dissolved Oxygen (DO) (mg/L) 

                    The Dissolved Oxygen was highest in 
Pottamelkadavu (8.4) and lowest in Vazhuvadi (5.4). The 
average DO of Vazhuvadi site was 5.6 with a SD of 0.2 that of 
Pottamelkadavu was 8.03 with a SD of 0.32 and Kunnam was 
7.1 with a SD of 0.2.The over all DO of study area was found to 
be 6.91 in summer season. (Table 3, Figure 3).  The two way 
ANOVA showed great significant difference in the DO between 
sites (P=6.09X10-05; P<0.05) between samples (P=0.0376; 
P<0.05)  

Table 3: Dissolved Oxygen values obtained from 3 
different sites of  Achenkovil River. 

SITES Sample 
1 

Sample  
2 

Samp
le  3 

Mean± 
SD 

Avera
ge  

Februar
y 

March April 

Vazhuv
adi 

5.8 5.4 5.6 5.6± 
0.2 

 
 

6.91 Pottam
elkadav

u 

8.4 7.9 7.8 8.03± 
0.32 

Kunna
m 

7.3 7.1 6.9 7.1± 
0.2 

 
4. Biological Oxygen Demand (BOD) (mg/L) 

                   The BOD value was highest Kunnam site (5.9) and 
lowest in Vazhuvadi site (5.1). The average BOD of Vazhuvadi 
site was 5.2 with a SD of 0.1, that of Pottamelkadavu was 5.53 
with a SD of 0.15 and Kunnam was 5.73 with a SD of 0.15. The 
overall BOD of Thazhakkara segment was 5.49 during summer. 
(Table 4, Figure 4).  Two way ANOVA conducted showed an F-
value 10.3157 between sites and 0.6842 between samples. It 
showed there is a great significant difference in the BOD between 
sites. (P=0.0263; P<0.05) and no difference in the BOD between 
samples.(P=0.5 551; P>0.05 
 

Table 4: BOD values obtained from 3 different sites of  
Achenkovil River. 
SITES Sampl

e1 
Samp
le 2 

Samp
le 3 

Mean± 
SD 

Averag
e  

Februa
ry 

Marc
h 

April 

Vazhuv
adi 

5.2 5.3 5.1 5.2±0.1  
 

5.49 Pottam
elkadav

u 

5.4 5.5 5.7 5.53± 
0.15 

Kunna
m 

5.7 5.6 5.9 5.73± 
0.15 

5. Salinity. 

                        The salinity is highest in Pottamelkadavu 
site (1.3) and lowest in Vazhuvadi was (0.2). The average 
salinity of Vazhuvadi was (0.43) with a SD of 0.21, that of 
Pottamelkadavu site was 0.87 with a SD of 0.4 and 
Kunnamwas 0.97 with a SD of 0.32. The overall salinity of 
Thazhakkara segment during summer was 0.75. (Table 5, 
Figure 5).  The two way ANOVA showed a great 
significant difference in the salinity between sites 
(P=0.0350; P<0.05) and between samples (P=0.0321; 
P<0.05). 

Table 5: Salinity values obtained from 3 different sites of 
Achenkovil River 

SITES Sample 
1 

Sampl
e 2 

Sampl
e 3 

Mean 
±SD 

Averag
e  

Februar
y 

March April 

Vazhuvad
i 

0.5 0.2 0.6 0.43±0.2
1 

 
 

0.75 Pottamelk
adavu 

1.3 0.5 0.8 0.87±0.4
0 

Kunnam 1.2 0.6 1.1 0.97±0.3
2 

6. pH 
  The pH value was highest in the Pottamelkadavu site 

(6.51) and lowest in Vazhuvadi (6.3). The average pH of 
Vazhuvadi site was 6.3 with a SD of 0.02, that of 
Pottamelkadavu was 6.48 with a SD of 0.03 and Kunnam was 
6.25 with a SD of 0.04. The overall pH of Thazhakkara 
segment was during summer. (Table 6, Figure 6). The two 
way ANOVA showed a great significant difference in samples 
(P=0.7991; P>0.05) and no difference in the pH between sites 
(P=0.0032; P<0.05).     

   
Table 6: pH values obtained from 3 different sites of 
Achenkovil River 
SITES Sampl

e 1 
Sampl

e  2 
Sampl

e  3 
Mean± 

SD 
Average  

Februa
ry 

March April 

Vazhuva
di 

6.29 6.33 6.3 6.3±0.02  
 

6.3455 Pottamel
kadavu 

6.51 6.45 6.48 6.48±0.0
3 

Kunnam 6.21 6.29 6.25 6.25±0.0
4 

 
7. Temperature.                     
   The highest temperature was recorded from Kunnam 
site (32oC) and lowest from   Vazhuvadi (28oC). The average 
temperature of Vazhuvadi was 28.66oC with a SD of 0.58 , 
that of Pottamelkadavu site was 29.66oC with a SD of 0.58 
and Kunnam was 31oC with a SD of  1. The average 
temperature of the segment was 29.8oC. (Table 7, Figure 7). 
The two way ANOVA showed a great significant difference in 
the temperature between sites (P=0.0026; P<0.05) and 
between samples (P=0.0177; P<0.05). 
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Table 7: Temperature obtained from 3 different sites of 
Achenkovil River 

SITES Sampl
e 1 

Samp
le 2 

Sampl
e 3 

Mean± 
SD 

Averag
e  

Februa
ry 

Marc
h 

April 

Vazhuvad
i 

28 29 29 28.66±0.5
8 

 
 

29.77 Pottamelk
adavu 

29 30 30 29.66±0.5
8 

Kunnam 30 31 32 31±1 

8. Turbidity. 
   The turbidity value was highest Kunnam site (0.7) 

and lowest in Vazhuvadi site (0.3). The average turbidity 
of Vazhuvadi site was found to be0.33 with a SD of 0.05, 
that of Pottamelkadavu was 0.53 with a SD of 0.05 and 
Kunnam was 0.66 with a SD of 0.05. The overall turbidity 
of Thazhakkara segment was 0.5 during summer. (Table 8, 
Figure 8).  The two way ANOVA showed a great 
significant difference in the turbidity between sites 
(P=0.0006; P<0.05) and between samples (P=0.0439; 
P<0.05).   

   
Table 8:  Turbidity values obtained from 3 different 
sites of Achenkovil River 

SITES Samp
le 1 

Samp
le 2 

Samp
le 3 

Mean 
±SD 

Aver
age  

Febru
ary 

Marc
h 

April 

Vazhu
vadi 

0.3 0.4 0.3 0.33± 
0.05 

 
 

0.51
1 

Potta
melka
davu 

0.5 0.6 0.5 0.53± 
0.05 

Kunna
m 

0.6 0.7 0.7 0.66± 
0.05 

9. Nitrate. 
   The highest nitrate level was found in Kunnam 
site(0.7) and lowest in   Vazhuvadi  (0.4). The  average nitrate 
level  0.43 in Vazhuvadi site  with  a SD of  0.05 , that of 
Pottamelkadavu site was 0.53 with a SD of 0.05 and Kunnam 
was 0.67  with a SD of  0.05. The overall nitrate level in the 
study area was 0.54 in the summer season. The two way 
ANOVA showed a great significant difference in the nitrate 
level between sites (P=0.0026; P<0.05) and between samples 
(P=0.0493; P<0.05) 
 
Table 9: Nitrate values obtained from 3 different sites of 
Achenkovil River 
SITES Samp

le 1 
Sampl

e 2 
Sample 

3 
Mean 
±SD 

Avera
ge  

Febru
ary 

March April 

Vazhu
vadi 

0.4 0.4 0.5 0.43± 
0.05 

 
 

0.54 Potta
melka
davu 

0.5 0.5 0.6 0.53± 
0.05 

Kunna
m 

0.6 0.7 0.7 0.67± 
0.05 

10. Phosphate. 
                       The Phosphate content was highest in Kunnam 
(1.3) and lowest in Vazhuvadi (0.8).The mean phosphate 
content of Vazhuvadi was 0.83, 1.06 for Pottamelkadavu and 
1.26 for Kunnam with a SD of 0.05, 0.15 and 0.05 
respectively. The overall phosphate level in the summer was 
1.055 in the study area. The two way ANOVA showed a great 
significant difference in the Phosphate level between sites 
(P=0.0063; P<0.05) and no difference in the phosphate level 
between samples (P=0.1659; P>0.05) 

Table 10: Phosphate values obtained from 3 different 
sites of Achenkovil River 

SITES Samp
le 1 

Sample 
2 

Sampl
e 3 

Mean 
±SD 

Avera
ge  

Febru
ary 

March April 

Vazhuva
di 

0.8 0.9 0.8 0.83± 
0.05 

 
 

1.055 Pottamel
kadavu 

0.9 1.1 1.2 1.06± 
0.15 

Kunnam 1.2 1.3 1.3 1.26± 
0.05 

 
11. Faecal Coliform (No./100ml) 
                       Kunnam showed high Faecal Coliform count 
(14x10-3) and Vazhuvadi showed low FC count (8x10-3). 
The average FC count was found to be 9.3x10-3 at 
Vazhuvadi, 11.3x10-3 and 12x10-3 at Kunnam with SD of 
1.5, 2.08 and 2 respectively. The overall FC count was 
10.89x10-3during summer in the study area. The two way 
ANOVA showed no difference in the FC count between 
sites (P=0.0940; P>0.05) and between samples (P=0.0574; 
P<0.05).  
 
Table 11: Faecal Coliform values obtained from 3 
different sites of Achenkovil River 

  

 
Table 12: Anova showing the physicochemical and 

micobiological parameters obtained from 3 different sites 
of river Achenkovil 

Paramet
er 

analyze
d 

Compari
son 

aspects 

F 
value 

F 
critica
l value 

P value 

5% 
level 

TDS Between 
habitats 

0.680
8 

6.944
2 

0.5565 

SITES Sample 1 Sample 2 Sample 3 Mean 
±SD 

Avera
ge  February March April 

Vazhuv
adi 

8 x 10-3 11 x 10-3 9 x 10-3 9.3± 
1.5 

 
 

10.89 Pottame
lkadavu 

9 x 10-3 13 x 10-3 12 x 10-3 11.3± 
2.08 

Kunna
m 

10 x 10-3 12 x 10-3 14 x 10-3 12± 
2 
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Between 
season 

4.638
2 

6.944
2 

0.0907 

Conduc
tivity 

Between 
habitats 

1.771
9 

6.944
2 

0.2811 

Between 
season 

2.845
3 

6.944
2 

0.1703 

DO Between 
habitats 

254.3
125 

6.09 
X 10×5 

6.9442 

Between 
season 

8.312
5 

0.037
6 

6.9442 

BOD Between 
habitats 

10.31
57 

6.944
2 

0.0263 

Between 
season 

0.684
2 

6.944
2 

0.5551. 

Salinity Between 
habitats 

8.68 6.944
2 

0.035 

Between 
season 

9.16 6.944
2 

0.0321 

p H 
  

Between 
habitats 

32.85
59 

6.944
2 

0.0032 

Between 
season 

0.237
2 

6.944
2 

0.7991 

Temper
ature 

  

Between 
habitats 

37 6.944
2 

0.0026 

Between 
season 

13 6.944
2 

0.0177 

Turbidit
y 
  

Between 
habitats 76 

6.944
2 

0.0006 

Between 
season 7 

6.944
2 

0.0493 

Nitrate 
  

Between 
habitats 37 

6.944
2 

0.0026 

Between 
season 7 

6.944
2 

0.0493 

Phosph
ate 
  

Between 
habitats 

23.09
09 

6.944
2 

0.0063 

Between 
season 

2.909 6.944
2 

0.1659 

Faecal 
colifor

m 
  

Between 
habitats 

4.521
7 

6.944
2 

0.094 

Between 
season 

6.347
8 

6.944
2 

0.0574 

 
Table 13: Water Quality Index obtained from 3 different 
sites of Achenkovil River 
 
 

Sl. 
No. 

 Parameters Average WQI 

1 Faecal coli 
form 

10.89 70 

2 TDS  0.034 79 
3 Dissolved 

Oxygen 
6.91 5 

4 pH 6.34 65 
5 Turbidity 0.51 97 

6 BOD 5.4 54 

7 Nitrate 0.54 96 

8 Phosphate 1.05 39 

9 Temperature 29.77 10 

 
Table 14: Water Quality Factors and Weights obtained 
from 3 different sites of Achenkovil River 
 

Parameters Quality 
Index 

Weight 

Faecal Coliform 70 0.16 
TDS 79 0.07 
Dissolved 
Oxygen 

5 0.17 

pH 65 0.11 
Turbidity 97 0.08 
BOD 54 0.11 
Nitrate 96 0.10 
Phosphate 39 0.10 
Temperature 10 1 

Based on 9 factors entered the overall water quality index of 
Thazhakkara segment of river Achenkovil in summer season 
was 53 (Table 13, 14). 
 
Family wise tolerance value indices of insects and family 
biotic index  
 
Table 15: Number and tolerance value of aquatic insects based 
on their taxa at Vazhuvadi site 
 
  
 
   
SL.No: 

                  TAXA  
No 
(ni) 

Toleranc
e Value 
(TV) 

      
X=TV 
X ni 

    Order        Family 

 
    1 

 
Odonata 

Coenagrionida
e 

6 9 54 

    2 Libellulidae 12 9 72 

    3 Ephemerop
tera 

Leptophlebiida
e 

2 4 8 

    4 Hemiptera Corixidae 13 0 0 
 

Family Biotic Index =∑ (TVX ni)/N = 134/20 =6.7 
 

 
Table 16: Number and tolerance value of aquatic insects based 

on their taxa at Pottamelkadavu  
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Family Biotic Index =∑ (TVX ni)/N=122/18 =6.7       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 17: Number and tolerance value of aquatic insects based 
on their taxa at Kunnam site 
 
  

 
    Family Biotic Index =∑ (TVX ni)/N =39/19 =7.3  
 
Table 18: Showing average family biotic index of 3 sites of 
River Achenkovil 
 

Sl. 
No. 

Site  
Family 
biotic 
index 

Average 

1 Vazhuvadi 6.7  
 
6.9 

2 Pottamelkadavu 6.7 

3 Kunnam 7.3 

 
 

Average Family Biotic Index of Thazhakkara 
segment of River Achenkovil during summer is 6.9. It is 
between 5.51-6.50. So the water quality is fairly good. Fairly 
significant organic pollution is present. Tolerance value of 
Coenagrionidae and Libellulidae is 9. So they are highly 
tolerated in the polluted water. 

 
DISSCUSSION  
                 The physico-chemical parameters of Thazhakkara 
segment of Achenkovil River showed a medium quality range. 

The factors (weight in bracket) fecal coli form (0.16), 
Dissolved oxygen (0.17), pH (0.11), BOD (0.11), nitrate (0.1) 
and phosphate (0.1), Turbidity (0.08) and TDS (0.07)  plays 
crucial role in determining the water quality. Entomological 
indicators also play a major role in pollution monitoring. 
                               The TDS of study region showed no 
difference between sites and samples. This is due to less 
drainage during summer season. There was a great significant 
difference in the BOD between sites. The high BOD value in 
summer season indicates less flow, more plankton growth, 
more temperature and less Dissolved Oxygen content. The pH 
shows much variation between sites during summer and no 
variation between samples where as a major difference in 
turbidity value was noticed in between sites and samples. The 
turbidity value more in pre- monsoon is due to the inflow of 
pre-monsoon showers and input of particles from land. 
(Sanalkumar, 2011). Difference in the temperature during 
summer corresponds with difference in the atmospheric 
temperature. Commonly temperature is very high in summer 
season due to global warming. The conductivity has a direct 
relationship with turbidity is more there will be corresponding 
increase in the conductivity also (Abbasi, 1977). 
                                     The level of Fecal coli form was 
moderate during summer season. This level is due to the 
inflow of human excreta into the river. This is due to the lack 
of sufficient water in the house wells during summer season. 
The treatment of human excreta is effective before plunched 
into the river which showed the medium level FC value. The 
nitrate level of Achenkovil is moderate in summer. This 
indicates low levels of riverbank agriculture during summer. 
Phosphate also showed moderate value in summer which is an 
indication of low level agricultural practices in the banks of 
the river. 
                                    In summer season, amount of pollution 
increases in river water. As a result of this highly pollution 
tolerant insects are only seen in river during summer. In 
monsoon, the number of insects may be increased due to flow 
of water. The summer water quality is an index of overall river 
health. The water quality index is worst during summer in any 
water body. So medium range quality of water in Achenkovil 
during summer was a positive sign of improvement of water 
quality of this river, when compared with the worst situation 
of the river reported earlier by Medias and many newspapers.  
 
CONCLUSION 
                           Water quality of Thazhakkara segment of 
Achenkovil River was determined based on physico-chemical, 
entomological and microbiological aspect following Water 

 
   
Sl.
No: 

                  TAXA  
No 

Tolera
nce  
Value 

      
X=TV 
X ni 

    Order        Family 

1 Hemipter
a 

Corixidae 7 0 0 

2  
 
Odonata 

Coenagrionid
ae 

5 9 45 

3 Libellulidae 8 9 72 

4 Gomphidae 5 1 5 

   
Sl..N
o 

                  TAXA  
No 

Toler
ance  
Valu
e 

      
X=TV 
X ni     

Order 
       Family 

1 
 

Hemipt
era 

Corixidae 9 0 0 

2  Coenagrionid
ae 

8 9 72 

3 Libellulidae 7 9 63 
Odonat
a 

   
4 Gomphidae 4 1 4 
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Quality Index and Family Biotic Index of aquatic insects. 
Three study sites were selected in the study segment as 
Vazhuvadi, Pottamelkadavu and Kunnam. Three samples were 
taken from each study site monthly during summer. 

Physico-chemical parameters like TDS, 
Conductivity, Salinity, PH, Temperature, Turbidity, Dissolved 
Oxygen, BOD, Nitrate and Phosphate were determined. Total 
Faecal Coli form bacterial count was determined adopted pour 
plate method. Mean with standard deviation was taken for 
each parameters value. Two way ANOVA was conducted to 
test whether the samples have variation in values between sites 
and between samples. Overall water quality index was 
calculated following NSF Method. Great variation in water 
quality was observed for DO, BOD, Salinity, Temperature, 
Turbidity, Nitrate, Phosphate between sites and samples 
during summer. Slight variation in water quality parameters 
were observed for TDS, Conductivity, pH, Faecal Coli form 
during summer. The overall water quality index (WQI) of 
summer was found to be 53. These values indicate a moderate 
water quality level in the Thazhakkara segment of Achenkovil 
River.  The average Family biotic index of aquatic insects is 
7.9.This value indicate a medium water quality level in the 
Thazhakkara segment of Achenkovil River. 
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Abstract- Engineering is not just solutions to problems but an 
investigation to turn problems into solution to future problems. 
        Space debris is a miscellany of objects in space which is a 
mixture of rocket stages, satellites, and fragments from 
disintegration, erosions and collisions. Space debris, considered 
as a danger and nuisance to active spacecrafts and future space 
missions are a collection of defunct objects orbiting the Earth. 
The density of this junk around earth increases due to collisions 
with other objects and with each other. It has been found that 
increase in their number is much faster than their decrease due to 
natural processes. This leads to an overall increase of junk with 
time, leading to the so called Kesseler's Syndrome. Hence the 
space debris is a serious threat to space missions in the future. In 
this paper we consider space debris as a useful source of energy 
for clearing smaller debris using laser techniques.  
        The present paper proposes a model to extract energy from 
medium to large size (10cm or more in size) space debris. The 
methodology involves an array of rotating plates colliding with 
debris for energy extraction. The strength of materials to 
withstand such huge impulses is also taken into consideration. 
Electrostatic repulsion is also mentioned as a technique to extract 
energy, if avoiding collisions become mandatory. All the analysis 
is done using simple mathematical relations from classical 
physics and electrostatics.  
        This method can be an energy resource in case of large 
space missions though it may not be very cost effective. We 
believe that the current new approach can be an implementable 
solution to the problem of space debris. 
 
Index Terms- Space debris, Kesseler’s Syndrome, Impulse, 
Eletcrostatic repulsion, Large space missions 
 

I. INTRODUCTION 
pace debris as described above are very fast moving objects 
and can cause much more damage to objects than any sniper 

rifle available. This makes them extremely dangerous. Thus they 
are very difficult to shield against. Even Kevlar which is 
presently used in shielding ISS (International space station) is not 
completely useful against fast debris. Recent methods proposed 
for space debris removal include solar sails, slingshots, snagging 
and moving space junk, Huffing and puffing etc. Also laser 
systems (both ground-based and station based) have been 
extensively studied to remove space debris in low-earth orbits. 
       One of the most successful methods in clearing space debris 
of size less than 10 cm is the laser ablation method which uses 
high power pulsed laser beam to cause ablation (which in turn 

causes a reaction force) of debris and helps in deorbiting the 
debris. The larger size debris are removed in an uneconomical 
way by methods like nets. Also scanning for space debris is 
achieved using telescopes and other methods.  
       Thus this paper proposes a method to use this larger debris 
as an energy source for removing smaller ones. The basic 
intention is to design a model which can extract energy from the 
large sized debris. 
       The main problem which needs to be dealt is the high speed 
of the debris. Direct impact as in case of shielding can 
completely damage any shielding material. Thus in our method 
we try to convert this energy to useful energy so that impact 
damage is low. We follow analytical method for the investigation 
and discuss the practicality of the design. 
 

II. DESIGN (AN OVERVIEW AND A FEW 
IMPORTANT PARAMETERS) 

ENERGY TRANSFER OF THE DEBRIS 
       For our method we use an array of plates where one behind 
the other and the energy of debris reduce at every stage. The 
plates are free to spin about (friction resisting spinning must be 
kept very low to prevent damage to the system) horizontal axis as 
shown in figure. 

 
Figure 1: Array of plates, (Image not to scale. NOTE: b > L 

in actual model) [1] S 
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Figure 2: Plate and rotation axis 

 
Figure 3: Representing the action of force on the plate by the 

debris 
 
       Now we use torque and energy equations to find the angular 
velocity and plate properties given the mass of debris. 
 
Assumptions: 

• Friction against rotation of plate is very low. 
• Energy is conserved (elastic collision). 
• Heat and vibration losses are not taken into account. 
• Rotational effects of the debris are not considered. 
• The actual way in which change of velocity is achieved 

is not considered. 
 
       The above assumptions allow the use of simple equations 
(without calculus) to understand the basic situation. 
 
Torque equation: 
 

 
Where, 
T is torque about axis shown in figure 2 . 
m is mass of debris. 
 
       U and V are velocities of debris relative to plate before and 
after collision respectively. 
       y is the distance of strike point from axis shown.  
       t is time taken for collision (from starting to ending of 
contact). 

Also, 
 

 
 I is the moment of inertia of the plate about the axis shown in 
figure 2. 
 
α is angular acceleration of plate about the same axis mentioned. 
 

 
 
ω is angular velocity of plate about the same axis. Subscripts 2 
and 1 refer to conditions after and before collision respectively. 
 

 
 
M is mass of plate. 
 
Other symbols have usual meanings. 
 
Let’s assume ω1=0 
 
Now putting T = Iα in torque equation and also putting the value 
for α: 
 

 
 

 
 
Note that time for change in angular velocity of plate is same as 
that for change in velocity of debris (i.e. t1 = t2). 
 
Rearranging we get: 
 

 (say) 
 
Energy equation: 
 
(K.Edebris)Initial  = (K.Edebris)Final +(Rotational energy)plate 
 

 
 
Initial and final refer to before and after contact respectively. 
 
Putting the value of  I and ω in energy equation we get: 
 

 
 

 
 
Consider L>>d and y approx.= L for better torque : 
 
Therefore, 
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Now to understand the physical significance of the the above 
equation consider a debris moving at 5 Km/s brought to 3 Km/s 
after collision with the first plate. Substituting these values in the 
equation: 
 

 
 

 
 
For the next (second) stage: 
 

 
 

 
 

Since U>V, the quantity  will always be less than 1 
 
In the first stage: 
       If M = m we see that if we assume a initial debris velocity of 
5 Km/s then we get V=0.5 Km/s. This is a huge deceleration and 
we can argue intuitively that it will demolish the system. 
       This clearly states that for optimum energy transfer from 
debris to plate as rotational energy we need a plate of mass less 
than the mass of debris at least for the first stage. Otherwise the 
debris will be decelerated rapidly leading to damage as in case of 
shields. 
       For second stages and so on higher masses can be used as 
calculated above. 
       Thus debris mass cannot be low for this method as a plate of 
practical size cannot be designed to have very low masses. 
       It is worth noting that the angular velocity of plate will be of 
a very high order theoretically due to high debris velocity. 
       The design must be capable of allowing such huge velocities 
which is only possible for low friction cases. If the friction is 
high the plate will not only take more damage from the impact 
due to slow rotation but also the heat produced will be very high 
leading to loss of energy.  
       Now these plates must be coupled with a electric generator 
setup for energy extraction. The energy extracted can be stored in 
batteries. 
       The energy extracted is given by the difference in kinetic 
energy of the debris at each stage. 
 
ETheoretical = (K.Edebris)Initial  -  (K.Edebris)Final 
 

 
 
For U = 5 Km/s, V = 3 Km/s and m = 5 kg (first stage) 
 

 
 
       Considering only 10% as usable we have 4 MJ of energy. 

       This energy is optimum enough to clear using other 
techniques like lasers. 
 

III. STRENGTH OF MATERIALS 
3.1 DESIGN CONSIDERATIONS 
       The material used for the plate is a very critical parameter in 
designing the turbine. As we know the velocity of the debris is 
assumed to be about 7 km per second. The impact of the debris 
on the plate is enormous. The turbine is made to rotate at an 
angular velocity. This paper aims at energy extraction from 
debris of mass of nearly 5 kg. Since the turbine is rotating a part 
of the energy imparted by the debris goes into rotating the plate.  
For these considerations, the mass of the plate is predicted to be 
less than that of the debris (at least for first stage) or it will lead 
to the failure of material. 
 
3.2 STRESS ESTIMATION 

• Assumptions 
 Mass of debris = 5 Kg 
 Velocity of debris before contact = 7km/s  
 Area of impact = 20X20 sq.cm 

 
       According to an experiment (reference: 
http://www.extremetech.com/extreme/185150-heres-what-space-
debris-does-to-the-kevlar-shielding-protecting-the-international-
space-station) Kevlar fails if held stiff before the moving debris 
(at nearly a relative speed of 7 Km/s). 
       This almost causes a velocity reduction from 7 to 0 km/s. 
       We use this as a reference and calculate the time of velocity 
reduction (from 7 to 0 Km/s) according to above assumptions 
and conditions. Since the material Kevlar is used widely as a 
shield and has been used in the failure test experiments as 
mentioned above, we use its strength value for the calculation of 
time of velocity reduction. 
 

 
 

 
 

 
 

 
 
       We equate this to tensile strength of Kevlar = 3.62 Gpa to 
get a reference time of velocity reduction. 
 

 
 

 2.43×10 -  4 s 
 
       Now we consider the reduction in velocity in our system 
which is 5 Km/s to 3 Km/s or 7 Km/s to 5 Km/s depending on 
mass of plate and debris. We can intuitively argue that the time 
of velocity reduction for the case of Kevlar failure has to be 
much lower (leading to huge force) than that for our system. 
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       Still we use this value for our calculations so that we get a 
safer value for strength of material. 
 

 
 

 
 

 
 
       This result is very interesting as it says that our model will 
not be damaged if we use appropriate material with a tensile 
strength of more than the stress calculated. 

       We conclude that Kevlar (presently used in many space 
debris shields) can itself be used if bending is prevented by using 
stiffening materials. 
 
3.3 MATERIAL USED DATA ABOUT OTHER 
MATERIALS 
       In recent years, aramid ablatives represent the art of 
materials used for rocket applications. As time progressed people 
have implemented the usage of polymers and composites of 
different maerials due to their mechanical properties and high 
thermal stability. 
       Comparison of strength of Tawron, Kynol and silica 
polymeric materials is given below. 

 
Table 1: Tensile test results [2] 

 
       In this paper, a Polymer known as Kevlar is used for the 
material of the spacecraft. A Kevlar is a para-aramid synthetic 
fiber related to other aramids like Nomex and Technora. It is 
spun into ropes of fabric sheets and used as an ingredient in 
various composite material components.  Its applications rnage 
from bycycle tires to armor sails and body armors due to its high 
strength to weight ratio. It is 5 times stronger than steel. Different 
variations of Kevlars used in recent times are Kevlar K-29, 
Kevlar K49, Kevlar K100 and Kevlar KM2 which is now used 
for ballistic resistance for armor applications 
       It has a tensile strength of 3.62 GPa. Its high strength is due 
to the inter-molecular hydrogen bonds and aromatic stacking 
interactions between adjacent strands. 
       As the following suggests advances in nano sciences has led 
to very high strength materials like carbon nano tubes. These can 
be put to use once developed. 
       Carbo colossal tube also has a very high strength. 
 
 
 

Material 
Tensile 
strength 
(MPa) 

Density 
g/cm3    

Strength to 
weight ratio 
(KN. 
m/Kg) 

Breaking 
length 
(Km) 

Zylon 5800 1.54 3766 384 

Vectran 2900 1.40 2071 211 

Titanium 1300 4.51 288 29.4 

Stainless steel 2000 7.86 254 25.9 

Nylon 78 1.13 69.0 7.04 

Magnesium 
alloy 

275 1.74 158 16.1 

Kevlar 3620 1.44 2514 256 

Glass fiber 3400 2.60 1307 133 

Concrete 12 2.30 5.22 0.44 

Colossal 
carbon tube 

6900 .116 59483 6066 

Carbon-epoxy 
composite 

1240 1.58 785 80.0 

Carbon 
nanotube  62000 .037-

1.34 46268-N/A 4716-N/A 

Carbon 
fiber (AS4) 4300 1.75 2457 250 

Brass 580 8.55 67.8 6.91 
 
Table 2: Comparison of different materials and their tensile 

strength [3] 
 

IV. CHARGED DEBRIS ENERGY EXTRACTION 
PROPOSAL (A QUALITATIVE OVERVIEW) 

       An interesting method of space debris disposal uses electron 
beam to charge large debris and involves contactless disposal 
using electrostatic techniques. 
       Here we propose the same as a safer means than the previous 
method involving impacts to extract energy from space debris. 
But we must note that producing electron beam and electric 
fields also require energy. Thus an efficient extraction may not 
be possible. But for sure the amount of energy spent otherwise 
can be reduced using this proposal. 
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       The setup will involve similar array of plates as before but 
this time the plate has the same charge as the debris on the side 
facing the debris. 

 
Figure 4: Charged plate and Debris 

 
According Coulumb’s law 
 

 
Where, 
F is Force 
Q is charge 
R is distance b/w charges 
According to Newton’s Second law: 

 
F is Force 
m is mass 
a is acceleration 
       This suggests that the system must have optimum mass so 
that it resists motion due to electrostatic forces. 
       But the plates must have low mass so that optimum energy is 
extracted. 
       Thus the system must have a low mass of plates but a high 
overall mass. 
       The word ‘high’ here means an optimum amount which does 
not affect propulsive maneuvering of spacecraft to a large extent. 
 

V. ADVANTAGES AND UNIQUE ASPECTS OF THE 
PROPOSAL 

• This is the first proposal which investigates energy 
extraction from space debris. 

• Extracted energy can be put to use by using it to clear 
smaller debris by laser techniques. 

• In cases of deep space missions where solar radiation is 
negligible; this might be one of the ways in which 
energy can be obtained. 

• Space expeditions to planets with rings like Saturn are 
facilitated by the system due to ready source of moving 
rocks as energy. 

• Energy is saved in case of other removal methods like 
contactless electrostatic method. 

• The system can be coupled to other spacecrafts to 
extract energy and use it for other spacecraft purposes. 

• Lesser maneuvering to dodge the debris will be required 
with such a system as impacts with the system is not 
supposed to cause much damage (at least theoretically). 

• If there are many charged incoming debris a fan like 
arrangement of charged plates can be used. 

 
Figure 5: Two plates being used 

 

VI. LIMITATIONS OF THE PROPOSAL 
• Though the proposal is theoretically valid. The 

practicality must be completely verified. Certain 
advantages mentioned above may not be possible due to 
this. 

• Three dimensional bending effects have not been 
considered in the theory an must be taken care of before 
design. This will cause twisting and may cause failure if 
not prevented. 

• The actual direction of motion of debris may not be 
such that it moves from one stage to the next. Therefore 
proper maneuvering is necessary. 

• The number of debris that strike at the same time must 
be limited according to velocity and mass 
considerations. 

• Such a system will be practical in orbits which have 
large densities of required size space debris. Otherwise 
maneuvering will consume energy and resources and 
will increase the cost drastically. 

 

 
Figure 6: Situation which can cause plate twisting 
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VII. CONCLUSION 
       The models proposed for energy extraction in fact brings a 
new dimension to space debris removal. The future challenges 
are to find stronger materials that can be used practically to make 
such turbines. Future may also use these as an efficient method to 
extract energy for deep space missions. Presently the energy 
extracted can be used for implementing other removal methods. 
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Abstract - Separator gels are composed of polymer gels contained 
in a tube which are used to separate serum from formed elements 
for various diagnostic tests. An alternative serum separator gel, 
0.25 g/mL of Ipomoea batatas, was used in total cholesterol and 
creatinine test determination. Results show that Ipomoea batatas 
starch can be used as an alternative serum separator gel for the 
determination of creatinine and total cholesterol as all the samples 
in the alternative serum successfully separated the serum from the 
formed elements. Despite its ability to lower the cholesterol levels, 
Ipomoea batatas can be used as a serum separator gel for the total 
cholesterol determination as there is a stronger agreement [ρc = 
0.84] in the total cholesterol levels of serum separator tubes and 
Ipomoea batatas starch serum separator tubes, as compared to the 
agreement [ρc = 0.53] in the creatinine levels. 
 
Index Terms- Ipomoea batatas, Cholesterol Determination, 
Creatinine Determination, Starch, Serum Separator Gel 
 

I. INTRODUCTION 
 

ardiovascular disease is the number one cause of 
death worldwide, with an estimated number of 17.5 
million deaths in 2012, nearly 31% of deaths 

globally (World Health Organization, 2012). In addition to 
cardiovascular disease as one of the leading causes of death 
worldwide, kidney failure ranks 8th (Centers for Disease 
Control and Prevention, 2009). According to United States’ 
Renal Data System’s 2013 Annual Data Report, 10% of the 
country’s population is suffering from Chronic Kidney 
Disease, and 9 out of 10 did not know they have it (CDC, 
2011). Immediate determination of the amount of 
cholesterol and creatinine present in the blood is essential in 
the early diagnosis and treatment of kidney failure. 
      Separator gels are important in routine diagnostic tests 
which requires the use serum, which can not be obtained 
unless it is separated from the other components in the 
blood. Serum separator gels acts as a barrier that separates 
serum from the different cellular elements in the blood, 
when the blood is placed into tubes and centrifuged. These 
gels are commonly made from viscous liquid, tackifiers and 
fillers along with substances which act as gelling agents 
such as dibenzylidene sorbitol. It is important to note that 
the serum separator gel does not react with the serum and 
other components of the blood which may interfere with the 
different laboratory tests and results. 
      The researchers proposed Ipomoea batatas as alternative 
for commercial serum separator due to its cost and 
availability. Ipomoea batatas, a native root crop abundant in 
tropical countries like the Philippines (Reynoso, 2011), is 

easy to grow as it requires little attention and water for 
successful cultivation. Currently, researchers in United 
States of America, Japan, and China are researching on the 
different industrial uses of Ipomoea batatas (North Carolina 
State University, 2008). 
 

II. OBJECTIVES 
 

      This research aims to produce an alternative serum 
separator gel through the use of Ipomoea batatas starch 
extract. Additionally, to determine if there is a significant 
agreement in the creatinine and total cholesterol 
determination of serum using serum separator tubes and 
0.25 g/mL Ipomoea batatas starch gel.  

 
III. METHODS 

 
3.1 Selection of Subjects 
      For this study, ten subjects were randomly selected from 
the class of the researchers. Venous blood was extracted 
through the evacuated tube method in order to obtain two 
tubes containing three mL of blood from each subject. The 
blood samples (2) taken from each of the subjects would be 
allocated a separate commercial serum gel separator for one 
and the other the 0.25 g/mL alternative Ipomoea batatas 
starch gel.  Correspondingly, the serum obtained from both 
samples of each subject would be tested for creatinine and 
cholesterol determination. 
 
3.2 Experiment procedure 
      The preparation of the serum gel separator was done by 
extracting starch from Ipomoea batatas. These were cut into 
cubes and were placed inside a blender with distilled water. 
The mixture was then filtered using cheesecloth. It was 
squeezed until the filtrate turned clear and the solid residues 
were dry. The filtrate was placed in the refrigerator 
overnight to allow the starch to settle at the bottom of the 
container. The liquid part of the filtrate was removed to 
isolate the starch. After the extraction of starch, 7.5 g of 
starch was weighed using an analytical balance. Afterwards, 
30 mL of normal saline solution (NSS) was used as a 
solvent and was added to the starch in order to obtain the 
concentration of 0.25 g/mL. NSS was used as a solvent 
because it does not lyse the red blood cells when the gel 
comes in contact with the cells during the blood extraction. 
The resulting mixture was then heated to 300°C on a hot 
plate until a gel formed. The temperature of the gel was 

C 
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maintained at 70 to 75°C. The prepared gel was 
approximated to the level of serum separator gel and 
incorporated in each of the red top evacuated tubes. The 
tubes were centrifuged for the gel to settle at the bottom. 
The gel was allowed to cool for one day before it was used 
as a serum separator. 
      After preparing the serum separator, venous blood 
samples were taken from the subjects using evacuated tube 
method. The first step was to attach a two way needle into 
an adaptor. The tourniquet was then applied to the subject 
three to four inches above the site of puncture. The site was 
cleansed with 70% isopropyl alcohol. After letting the site 
dry, the vein was punctured by the two-way needle attached 
to the adaptor. The first tube, which was the red top tube 
containing the Ipomoea batatas extract, was pushed into the 
adaptor until three mL of blood has been collected. The 
same was done with the second tube which contained the 
commercial serum separator gel. After collecting the two 
samples, the tourniquet is loosened and the needle is 
withdrawn from the subject. 
      The total cholesterol of the samples was determined by 
means of enzymatic hydrolysis mediated by the enzymes 
cholesterol esterase, cholesterol oxidase, and peroxidase. 
Twenty-one cuvettes were prepared and labelled as blank 
(reagent blank), standard (200 mg/dL cholesterol standard), 
sample 1 (serum from commercial separator tube), and 
sample 2 (serum from 0.25 g/mL starch gel concentration). 
Using a serological pipet, an aliquot portion of 0.01 mL 
serum from commercial separator tube, 0.25 g/mL starch gel 
concentration, and 0.01 mL of standard solution was 
dispensed to their respective cuvettes. Then, 1.0 mL of the 
reagent was added to each of the cuvette. The cuvettes were 
covered with parafilm, mixed and incubated for ten minutes 
at 20 to 25°C. The absorbance of the standard and samples 
were measured against the reagent blank at a wavelength of 
500 nm using the Biosystem BTS-310. Lastly, the 
concentrations of the samples were calculated using their 
corresponding absorbances. 
      The creatinine of the samples was determined by Jaffe 
reaction involving the reaction of creatinine with picric acid 
forming an orange-red colored creatinine-picrate complex. 
Twenty-one cuvettes were prepared and labelled as blank 
(air blank), standard (2 mg/dL creatinine standard), sample 1 
(serum from commercial separator tube), and sample 2 
(serum from 0.25 g/mL starch gel concentration) 
respectively. The reagent for creatinine determination was 
prepared by mixing one mL of picric acid with one mL of 
diluted sodium hydroxide following the 1:4 ratio. Using a 
serological pipet, an aliquot portion of 0.1 mL serum from 
commercial separator tube, 0.25 g/mL starch gel 
concentration, and 0.1 mL of standard solution was 
dispensed to their respective cuvettes. Then, 1.0 mL of the 
reagent was added to each of the cuvette except to the one 
labelled as blank (air blank). The cuvettes were covered with 
parafilm and mixed. After 30 seconds, the first absorbance 
of the standard and samples were read at wavelength of 520 
nm using the Biosystem BTS-310, and exactly after two 
minutes, the second absorbance was read. Lastly, the 
concentrations of the samples were calculated using their 
corresponding absorbance. The serum obtained from the 
starch gel and the control were both subjected to the Jaffe 
reaction for creatinine determination. The creatinine 
concentrations were determined spectrophotometrically.  

 
3.3 Statistical Analysis 
      Lin’s concordance correlation coefficient, including its 
95% confidence interval, was used to determine the level of 
agreement in the serum total cholesterol and creatinine 
determination using 0.25 g/mL Ipomoea batatas starch and 
the commercial serum separator tube. These were performed 
using MedCalc version for Windows, ver 15.11.0 (MedCalc 
Software, Ostend, Belgium). Concordance coefficients of 
<0.90 indicates poor agreement, while 0.90 to 0.95, 0.95 to 
0.99 and >0.99 indicates moderate, substantial, and almost 
perfect concordance, respsectively (McBride, 2005). 

 
 

IV. RESULTS AND DISCUSSION 
 

      Both the ten samples of the Ipomoea batatas starch gel 
with a concentration of 0.25 g/mL and the ten samples of the 
control have successfully separated the serum component 
from the formed elements and formed a barrier between the 
components of the blood. 

Figure 1. Scatterplot of creatinine concentration            
(in μmol/L) of SST and Ipomoea batatas starch gel 

 
      The concordance correlation coefficient of ρc = 0.53 
[CI95%: -0.15 to 0.87], indicates a poor  agreement between 
the creatinine levels of serum separator tubes and Ipomoea 
batatas starch serum separator tubes. See Figure 1.  
     The Lin’s concordance coefficient for the total 
cholesterol is ρc = 0.84 [CI95%: 0.45 to 0.96], which 
likewise, indicate a poor agreement between the cholesterol 
levels of serum separator tubes and Ipomoea batatas starch 
serum separator tubes. See Figure 2. 

Figure 2. Scatterplot of total cholesterol concentration 
(in mmol/L) of SST and Ipomoea batatas starch gel 
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     Results of the experiment were similar with Castro et al. 
(2015) where all samples of the 0.25 g/mL concentration of 
the Ipomoea batatas starch gel have successfully separated 
the serum from the formed elements and formed a barrier 
between these components of blood. But unlike in their 
study, where ρc = 0.13  in determining agreement in glucose 
concentrations, our study have shown that both creatinine 
and total cholesterol levels showed better agreement. 
Moreover, the results of this research were in accordance 
with Trinidad et al. (2013) where sweet potatoes were not 
able to lower serum total cholesterol. This coincided with 
the research of Allane (2015) wherein it was discussed that 
the lowering ability of starch inside the body was due to its 
binding with bile acids, causing increased excretion of 
cholesterol inside the body. In this research, wherein the 
starch was only added to the serum after venous collection, 
there was no fermentation of starch in the tube. Despite that 
results in our experiment did not reach, at least, the 
moderate agreement, coinciding with the other researches 
(Trinidad et al., 2013; Allane, 2015) have shown that total 
cholesterol tests can be done using the Ipomoea batatas 
starch.  

 
 

V. CONCLUSION AND RECOMMENDATIONS 

      Ipomoea batatas starch can be used as an alternative 
serum separator gel. Despite its ability to lower cholesterol 
levels, Ipomoea batatas can still be utilized as a serum 
separator gel for the total cholesterol determination, more 
than the creatinine determination. The results for creatinine 
however showed a possibility of interference by Ipomoea 
batatas. For future related research in the field of biological 
alternatives, the researchers suggest to determine other 
concentrations apart from the 0.25 g/mL that can serve as an 
optimum concentration where the gel would settle between 
the serum and blood cell components. The researchers also 
suggest to use the starch extract in other serum routine tests, 
like electrolytes because it has been known that there is a 
separate machine being used for electrolyte determination 
because the commercially available serum separator tubes 
can affect the electrolyte values. Future researchers can 
study whether the starch extract can be used in electrolyte 
determination or not.  The use of a method other than the 
Jaffe reaction and cholesterol oxidase method may be used 
to test creatinine and cholesterol levels respectively. Also, to 
prevent the growth of molds, the researchers suggest that the 
proper preservation and shelf life of the starch extract be 
noted. 
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Abstract- Purpose: This paper explores the relationship between 
individual spirituality and work related attitude namely; job 
satisfaction, organizational commitment. The construct of 
spirituality use in the present study consists of two subscales 
including individual relationship with God or a higher power and 
individual relationship with self, community and the 
surrounding. This paper discuses having a meaningful work, and 
consider working as worship to God can enhance employee work 
related attitude. 
        Method: 428 random sampling of staff in one of Islamic 
Higher learning institution were participated in this study trough 
the cross sectional design data collection. Five questions from 
spirituality well being scale were used to measure individual 
spirituality 
        Finding: Result indicated that individual spirituality 
significantly related with job satisfaction and organizational 
commitment. Individual who experience good relationship with 
Allah, and know what the purpose in life is are more satisfied 
and committed toward their job. 
        Implication: It is one of the first studies in contemporary 
management studies that analyze the important of spiritual 
element in the work setting .It is hope that this study may 
enhance the implementation of spirituality at the work place that 
can help employee to have a meaningful work. 
 
Index Terms- Spirituality at the Workplace, Job Satisfaction, 
Organizational Commitment 
 

I. INTRODUCTION 
any employees experience burn out, fatigue, depression 
and all negative life experiences at the workplace. 

Research found that, lack of meaningful work experience lead to 
negative outcomes at the workplace. According to Asmos and 
Dunchon (2000), individual spirituality helps the employee to 
have a meaningful work experience. 
This paper aims to examine how individual spirituality can 
enhance their commitment and satisfaction toward their job.  
 

II. CONCEPT OF SPIRITUALITY 
       Trough out the decade up to today, academicians and 
practitioners were trying to conceptualized and defined 
spirituality using different constructs.  For examples: Emmons 
(2000) defined spirituality as the personal expression of ultimate 
concern that which involves ultimate and personal truth. Vail 
(1996) defined spirituality as the feeling individuals have about 
fundamental meaning of who they are, what they are doing, and 
the contributions they are making. Another simple and generally 

acceptable definition of spirituality was provided by Eckersley 
(2000), “spirituality is a deeply intuitive sense of relatedness or 
interconnectedness to the world and the universe in which we 
live”.  
       Most of people defined spirituality includes a descriptor of 
transcendence, divinity and ultimacy. Some people treat 
spirituality as a behavior (the personal expression), others as an 
objective reality (that which involves ultimate and personal 
truth), others specifically describe it as a subjective experience. 
In some definition described as a search (emerging from 
moments in which individual questions the meaning of personal 
existence), while in others it is an animating force or capacity 
(Giacalone & Jurkiewicz, 2002). Although definitions of 
spirituality vary, they have in common that they are concern with 
the process of finding meaning and purpose in our life as well as 
living out one’s set of deeply personal belief (Neck & Milliman, 
1994). 
       Several definitions of spirituality mention above may be 
categorized as the spiritual well being dimension. It is defined as 
the affirmation of life in a relationship with God, self, 
community and environment that nurture and celebrate 
wholeness. The component of the spiritual well being include 
having a quality life in which people life up to the limit and 
found the meaning of their life people feel happy and peaceful in 
their life they have something else beyond the worldly life 
satisfaction. Other component of spiritual well being is that 
having a purposeful life in which individuals know why they life 
in the world. They have spirit that motivates them to fulfill the 
life purpose. The other component is having ultimate values and 
belief that will guide people in whatever they are doing and 
another component of spiritual well being is that feeling of 
connectedness and being part of the universe.  In which people 
fill connected to other creatures in the world. This brings feeling 
of joyful and completeness as one individual. 
       Other category of spirituality is spirituality at the workplace. 
Spirituality at the workplace also has become emerging issues 
and interesting topic in business and organization setting 
(Cavanaugh 1999; Sass, 2000). Milleman (2003) mentioned that 
something spiritual is creeping into the workplace, and it seems 
to be gearing up to be more than a trend. The reason behind this 
is business changes as source of turmoil, which in turn spurs 
individuals to seek spiritual solutions (Mitroff & Denton 2000). 
Another reason is that profound changes in values globally in 
which people are tend to find more meaningful life trough 
spiritual growth that implemented in all aspect of their life 
including workplace.   
       Workplace spirituality involves the effort to find one's 
ultimate purpose in life, to develop a strong connection to 
coworkers and other people associated with work, and to have 
consistency (or alignment) between one's core beliefs and the 

M 
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values of their organization (Mitroff & Denton 1999). 
Accordingly, workplace spirituality can be defined as the 
recognition that employees have an inner life that nourishes and 
is nourished by meaningful work that takes place in the context 
of community” (Ashmos & Duchon, 2000). In addition, Ashmos 
and Duchon (2000) operationalized spirituality in the context of 
workplace as having three components: an inner life; meaningful 
work; and community/connectedness.  
       Millliman , Czaplewski & Fergusson (2003) used the three 
constructs of spirituality at the workplace ( meaningful work, 
sense of community and alignment with organizational values) 
which include three levels of analysis: individual level, group 
level and organization level. 
 

 
 

Figure 2.1: Millliman , Czaplewski and Fergusson (2003) 
conceptualization  of spirituality at the workplace 

 
       Another definition of workplace spirituality was provided by 
Giacalone & Jurkiewicz, 2000: workplace spirituality is a 
framework of organizational values evidenced in the culture that 
promotes employees experience of transcendence through the 
work process, facilitating their sense of being connected to others 
in a way that provides feelings of completeness and joy.  
       Based on literature spirituality at the workplace has at least 
three major dimensions. The first is transcendence of self, a 
connection to something greater than oneself. As such, 
spirituality represents expansions of one’s boundaries to 
encompass, for example, other people, causes, nature, or belief in 
a higher power. The second dimension is holism and harmony. 
Holism is integration of the various aspect of oneself (e.g., 
identities, beliefs, traits) into a roughly coherent and consistent 
self, whereas harmony is the sense that the integration of the 
various aspects is synergistic and informs one’s behavior. The 
desire for holism and harmony is one reason why many people 
are unwilling to separate spirituality with the workplace. The 
third dimension of spirituality at work is growth, a sense of self 
development or self actualization, a realization of one’s 
aspirations and potentials (Pratt and Ashforth, 2002). 
       Spirituality at the workplace also can be categorized into 
several dimensions based on what people value at work. The first 
dimension is many people seek competence and mastery in their 
work trough the ability to realized full potential as a person this 
is what we called self actualization at the workplace. Second 
dimension is that employees want to find a meaning and purpose 

in their work they want to do work that has some social meaning 
or social values. The third dimension is that people want to feel 
part of a larger community or being interconnected. People value 
their affiliation at work. The fourth dimension is that people want 
to work in integrated fashion in which there is no inconsistent 
between personal and professional values.  
       In summary spirituality at the work place having several 
components including meaningful work, connectedness with 
people at the workplace, consistency between personal and 
professional values, and quality of work in which employees will 
do the best at work for the sake of fulfilling the need for spiritual 
growth. 
 

III. SPIRITUALITY AND WORK RELATED ATTITUDE  
       As mentioned in previous part spirituality, especially 
spirituality at the workplace has gaining acceptance in the 
business and organization research because this concept belief to 
give positive contributions to the organizations and business. 
Many researches have been conducted and shows that spirituality 
at the workplace have association with many work related 
attitudes thus it may enhance job performance and business profit 
( Milliman et al, 2003). 
       Some studies that have searched the benefit of spirituality is 
follow: Millliman et al. (2003) examined the relationship of 
spirituality at the workplace with five prevalent job attitudes 
variables including organizational commitment, individual 
intention to quit, intrinsic job satisfaction, job involvement and 
organization based self esteemed. Result in this study indicated 
spirituality at the workplace significantly correlated with the five 
work related attitudes. In addition, this research stated that 
enhancing spirituality at the workplace will enhance employee 
positive attitude at work and it lead to better performance at 
work. In prior research Neck and Milliman (1994) argued that 
spirituality can positively affect employee and organizational 
performance. Neck et al (2002) stated that organizations that 
encourage spirituality to their employees may experience 
enhanced organizational performance. Furthermore, Mitroff and 
Denton (1999) reveals that organizations that encourage 
spirituality experiences more profits and success.  
       According to Thompson (2000) as stated in Giacalone and 
Jurkiewics (2003), a Harvard Business School examined 10 US 
companies with strong corporate (spirited workplace) and 10 
with weak corporate culture, drawn from a list of 207 leading 
corporations. In eleven-year period, the researcher found a 
dramatic correlation between the strength of an organizational 
corporate culture and the performance. In addition, researchers in 
this study also discovered that more spirited companies 
outperformed the others by 400 to 500 percent in terms of 
profitability. 
       Jin Lee, Sirgy, Effraty, and Siegel (2003) conducted a study 
on the quality of work life, spiritual wellbeing, and job 
satisfaction as well as overall wellbeing. Results indicated there 
is a positive relationship between job satisfaction and spirituality. 
       Neck (1994) stated that organizations which offer spirituality 
oriented work goals provide opportunities for employees to 
experience a higher sense of service and greater personal growth 
and development, it significantly increase employee energy and 
enthusiasm as well as job satisfaction. 
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Other than job satisfaction and organizational commitment, 
literature also indicated many others work variables that 
impacted by implications of spirituality at the workplace. Neck 
and Milliman (1994) believe spirituality can enhance intuitive 
abilities, increase motivation, enhance team work and facilitate a 
more powerful vision. Trotts (1996) found correlation between 
spiritual well being with employee perceived personal 
competence, affiliation, autonomy and self actualization. In 
addition, Chandler and Holden (1992) conclude in their study 
that spirituality at the workplace can impact long term behavior 
change at the workplace.  Diana and Wan Rafaei (2006) found 
that spirituality at the workplace correlated with organizational 
citizenship behavior in which the employees are willing to give 
more to the company that they are working more than what is 
expected. Various scholars have relate spirituality at work with 
other human resource variables including   empowerment, 
leadership and management learning (Dehler and Welsh, 2002). 
For example managers who implemented spirituality at the 
workplace are more successful in implementing organizational 
change (Hoffman 2002). With regard to leadership aspect, 
leaders who develop spiritually rich workplace will concurrently 
developing organizational climates and cultures whereby workers 
feel involved, connected, and important (Moxley, 2000). Study 
done by Lee, Sirgy, Efraty and Siegel 2002 spirituality at the 
workplace also can reduce workplace stress. 
       Based on the literature above, spirituality provides benefit to 
the human resource development in term of positive job related 
attitude. However, there are some tangible outcomes from human 
resource perspective that can be resulted by the improvement of 
spirituality. Spirituality able to develop a more symbiotic person, 
job fit, increase productivity, reduce turn over and enhance 
recruiting and retention success (Giacalone & Jurkiewicz 2002). 
 

IV. METHOD 
       Sample for the present study is 428 employees of 
International Islamic University Malaysia consisting of 214 
academic staff and 214 non academic staff. Participants were 
selected using simple random sampling in which one thousand 
questionnaires were distributed randomly across different faculty 
and division in International Islamic University Malaysia for 
duration of one week. 500 hundred questionnaires were return 
but only 428 can be used for further analysis.  
       Instrument used in the present study is Spirituality Well-
being, Minnesota Job Satisfaction Questionnaire (MSQ), 
Organizational Commitment Questionnaire (OCQ), Instruments 
are reliable with cronbach alpha greater than 0.85, .80, 0.89. Two 
steps PLS SEM analysis were used in the present study. First step 
is the measurement model to examine reliability and validity of 
the instrument used, second step is the structural model to 
examine the relationship between variables.  
 

V. RESULT 
Measurement model 
       Measurement model in the present study found that 
instrument to measure psychosocial predictor of employee 
readiness to change and instrument to measure employee 

readiness to change are valid and reliable with Critical Ratio 
(CR) value greater than 0.80 and AVE greater than 0.50 and 
indicator loading greater than 0.70 (Chin,2010). Table below 
present the result of measurement model in the present study. 
 

Table for reliability and validity of the measure 
 
CONSTR
UCT 

ITEM LOADING CR AVE 

Individual 
spirituality 

S 12 0.76 0.87 0.573 

  S 13 0.73     
  S 2 0.733     
  S 6 0.766     
  S 9 0.766     

 
 
Structural Model 
       Structural model in the present study examine the 
relationship between individual spirituality with job satisfaction 
and organizational commitment.  
There is significant relationship between individual spirituality 
with job satisfactions. The value for coefficient beta is 0.086 and 
the t-value is 1.711. The result indicated that the direct path 
between individual spirituality to job satisfaction is significant 
(p< 0.1). 
       There is significant relationship between individual 
spirituality with organizational commitment. The value for 
coefficient beta is 0.1 and the t-value is 2.207. The result 
indicated that the direct path between individual spirituality to 
job satisfaction is significant (p< 0.05). 
 

Table for Direct Relationship 
 

  

Original 
Sample 
(O) 

Sample 
Mean 
(M) 

Standard 
Deviation 
(STDEV) 

Standard 
Error 
(STERR) 

T Statistics 
(|O/STERR|) 

spi -> 
comm. 0.1 0.106 0.045 0.045 2.207 
spi -> 
sat 0.086 0.095 0.05 0.05 1.711 

 

VI. DISCUSSION AND CONCLUSION 
       The PLS-SEM found that there is significant relationship 
between individual spirituality with employee commitment and 
satisfaction toward their job. Employees who feel that their life is 
meaningful, believed that they get personal strength from God; 
thus, they are more performed and satisfied with their job 
(Asmos and Dunchon, 2000).  
       According to Benefield (2003), the feeling of spiritual well-
being makes someone more ready to accept the organizational 
changes initiative. Similarly, Wesley and Crossroad (2006) found 
individual spirituality plays an important role in creating 
successful organizational change. Because individual spirituality 
can enhance performance and help organization transformation, 
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(Neal& Biberman, 2003; Mitrof and Denton,1999) argued that 
with spirituality employees can have an ultimate purpose in life, 
developing good connections with coworker, and having 
consistent personal values with the organizational values. 
Therefore, highly spiritual employees will valued their job and 
their friend, that might help them to be more ready in accepting 
change initiative (Milliman,Czaplewki & Ferguson, 2003). 
       In conclusion, promoting individual spirituality at the work 
place can enhance employee commitment and satisfaction toward 
their job. Therefore organization have to ensure that the 
employee are experience highly spirituality to be more 
committed and satisfied with their job. Results in this study can 
practitioner to encourage spirituality in the organizational setting. 
Several intervention programmes can be designed to enhance 
individual spirituality to enhance employee commitment and job 
satisfaction.  
 

VII. CONCLUSION 
       The study shows that spirituality may have important role in 
human resource development. Spirituality can enhance job 
satisfaction, organizational commitment, Improving spirituality 
level of employees will benefit the institutions both from 
personal and organizational sides. Some strategies that can be 
done by the organization in developing spiritual capital of their 
employees are by developing structures and mechanism in place 
that can develop, enhance and maintain spirituality level of their 
employees, provide interventions by sending their employees to 
spirituality training, and create work culture that may provide 
suitable environment to develop and maintain spiritual capital of 
the employees. In the end, considering all benefits resulted from 
improving spirituality, this study suggest the organization to 
consider spirituality as one additional elements in human 
resource development program in organizational. 
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Legal Implications of Cyber Crimes on Social 
Networking Websites 

Nikita Barman 
 

"The surge in the use of social networking sites over the past two years, has given cyber thieves and child predators new, highly 
effective avenues to take advantage of unsuspecting users." 

-Gordon Snow, Assistant Director of the FBI's Cyber Division 
 
Abstract- The purpose of the research paper is to show how laws 
enacted under different statutes regulate cyber crimes occurring 
on social networking websites. Even though it appears that social 
media has got the world closer, there is a flipside to it. Many 
offenders use this vulnerable means to commit offences related 
to computer, computer system or computer networks.  
        Social Networking websites are used as a means for 
communication and interaction among people across the globe, 
be it reuniting with old ones or meeting new people. The hitch 
with this kind of social media involves several other aspects, 
rather than just meeting new people and exchange of ideas. The 
cyber offenders use this as a medium to commit offences related 
to privacy, defamation, misrepresentation of identity or cheating 
by personation, obscenity, sending offensive messages, cyber 
terrorism so on and so forth. Many people have fallen prey to 
these offences due to lack of awareness and overuse of these 
social networking websites. The fear of lagging behind in this 
technology race has led to the increase in the statistics of these 
crimes.  
        The researcher would want to delve into the main 
components of the offences relating to technology which take 
place on an everyday basis on these social networking websites. 
Also, the researcher would also want to examine the cases 
relating to the cyber offences happening on these social 
networking websites, which have got the attention of the public. 
To conclude the researcher would want to make observations 
about how law and the courts have together to worked in 
providing justice to the victim. 
 
Index Terms- Social networking websites, cyber crimes, legal 
provisions. 
 

I. INTRODUCTION 
he internet has the ability to disseminate information and 
communicate almost instantaneously has caused upheaval in 

many facets of our lives. Concurrently, the Internet provides 
extremely effective tools and mechanisms for individuals and 
groups who seek to conduct unlawful activities. Technological 
advancement has given rise to criminal activities by people who 
are often sophisticated and expert practitioners. With the easy 
access to the most powerful medium of expression, the crime rate 
has gone up multi- folds. The Web contains many things and the 
most fascinating are the Web Pages, where each page is an 
interactive publication that includes videos, music, graphics and 
text. Latest technology has enhanced the possibilities of invasion 

into the privacy of individuals which is at a great risk as the 
Internet can be used to amass huge amount of data regarding 
people, profile it in various ways, sell it and deal with it. Making 
a network secure involves outsmarting intelligent, dedicated and 
well funded adversaries. Network security has loomed as a 
massive problem since there are millions of citizens using 
Internet for banking, shopping, filing tax returns and anything 
which can be done in this virtual world. 
       The information Technology Act, 2000 is based on the 
General Assembly Resolution1 which recommended all States to 
give favourable consideration to the Model Law on Electronic 
Commerce during enactment or revision of their laws. This Act 
unfolds the various aspects of information technology to promote 
efficiency in the delivery of government services by means of 
reliable electronic records. Though the enactment has an 
international perspective, the municipal or national perspectives 
of information technology should not be ignored.   
 
Social Networking Websites 
       Social Networking Websites is a term used to describe 
websites which act as a platform for interaction among people 
across the globe. The Oxford Dictionary defines a social network 
as “A dedicated website or other application which enables users 
to communicate with each other by posting information, 
comments, messages, images, etc.” A Social Networking 
Website may be in a variety of forms such as a forum, chat room, 
blogs etc. through which people communicate, exchange ideas 
and multimedia such as pictures, videos and audios. When a user 
creates a profile on a particular social networking website, it 
allows him to share and discuss information and media with 
either the people on his friend list or with public at large. Social 
Networking relies upon users building up their own network of 
contacts on the sites, which in turn introduces them to new 
contacts. On many social networking websites it allows them to 
be found more easily, and for new contacts to be recommended 
or introduced, helping to grow the user network.2 As the user 
network has increased, the risk related to the privacy of 
information and media which the user has uploaded has 
augmented. The crime rate on these networks is accelerating with 
addition of each user.  
 
Cyber Crimes 

                                                
1 Resolution A/RES/51/162 adopted by the General Assembly of the United 
Nations on 30th January, 1997. 
2 Michael Peacock, Drupal 7Social Networking, PacktPublishhing, United 
Kingdom, 2011. 
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       Cyber Crime can be explained as any criminal violation or 
an unlawful act taking place on the computer. According to the 
Information Technology Act, 2000, ‘cyber’ may be said to 
include a computer, computer system or a computer network. 
Hence, any illegal act which involves a computer, computer 
system or a computer network is cyber crime. The Information 
and Technology Act, 2000 does not explicitly define the term 
cyber crime. An offence is an act prohibited and made 
punishable by fine and/ or imprisonment.3 So, any offence taking 
place on the computer can be said to be a cyber offence. When 
crime takes place on the Internet there is exchange of information 
between computers connected to a network where some 
computers provide information, some seek for information and 
there are some which provide for smooth exchanges and route 
the flow of information. Internet can augment criminal conduct 
under the following situations: 

 Conduct in a manner so adversely affecting a computer 
such as hacking, cracking, illegal downloading of 
information stored on a computer, virus or a worm 
attack to name a few. 

 Conduct affecting a person-maybe an industry, 
government or a private individual which could include 
crimes like child pornography, spamming, defamation, 
threats, posting a copyright material etc. 

 
       The Information Technology Act, 2000 differentiates 
between cyber contraventions and cyber offences. A violation of 
law or rule of procedure will be a contravention which may or 
may not be punishable with a liability to pay a penalty as the 
offender faces civil prosecution. However, an offence is an act 
prohibited and made punishable by fine and/ or imprisonment as 
the offender faces criminal liability.4Contravention can be said to 
be generic whereas offence is specific. The difference between 
the two terms is about the degree and the extent of criminal 
liability.  
Computer Crimes can be classified into the following 
categories5: 

A. Conventional crimes through computer which includes 
cyber defamation, digital forgery, cyber pornography, 
cyber stalking/ harassment, internet fraud, financial 
crimes, online gambling, and sale of illegal articles. 

B. Crimes committed on computer networks include 
hacking/unauthorized access, denial of service. 

C. Crimes relating to data alteration/destruction being 
virus/worms/Trojan horses/logic bomb, theft of internet 
hours, data diddling, salami attacks, steganography. 

D. Crimes relating to electronic mail such as 
spamming/bombing, spoofing. 

 
       Cyber crimes familiar to social networking websites are 
cyber defamation, cyber obscenity pornography, cyber stalking, 
hacking, privacy infringement, internet fraud, unauthorized 

                                                
3 Section 2(n) of the Code of Criminal Procedure,1973 and Section 40 of Indian 
Penal Code,1860.  
4 Section 2(n) of the Code of Criminal Procedure, 1973 and Section 40 of Indian 
Penal Code, 1860. 
5 S.K. Verma and Raman Mittal (Ed.), Legal Dimensions of Cyberspace, Indian 
Law Institute, New Delhi, 2004, p.233. 

disruption of computer system through virus and using any 
person’s copyright.  
 
Cyber Defamation 
       According to the Black Law’s Dictionary, defamation6 can 
be defined as “an intentional false communication, either 
published or publicly spoken, that injures another’s reputation or 
good name”. Defamation includes the common law torts of libel 
(involving written or printed statements) and slander (involving 
oral statements) which can be committed via Internet medium.  
Ingredients of defamation are: 

i. Publication of the statement; 
ii. Statement makes reference to the plaintiff; 

iii. Statement is communicated to some person or persons 
other than the plaintiff himself; 

iv. Statement reaches the plaintiff; and 
v. Statement causes actual or presumed damage to the 

plaintiff. 
 
       The difference when defamation happens on the Internet is 
that the defamatory imputation is published in electronic form. 
The issues related to defamation on the internet include as to 
time of occurrence, the mode of publication, where the 
publication took place, i.e the jurisdiction, who will be liable for 
the publication of the alleged defamatory statements.  

 Time of occurrence is when the process of publication is 
complete and when the statement reaches the plaintiff. 

 The mode of publication or transmission on the internet 
is in electronic form which include generating, sending 
or receiving defamatory emails, online bulletin board 
messages, chat room messages, making remarks, 
sending or uploading pictures on social network 
websites etc. 

 The place of publication or where the jurisdiction lies is 
the place where the defamatory statement is made and 
that place is the one in which that particular information 
is downloaded and not where the statement is uploaded 
or where the publisher’s server resided. This was made 
apparent in Joseph Gutnick v. Dow Jones & Company 
Inc.7. 

 The liability of the Internet Service Provider depends on 
its functional attributes as the Internet service provider 
may act as an information distributor, i.e a carrier or 
information publisher. The Information Technology 
Act, 2000 does not recognize any of the above 
categories. Cognizance is taken under section 79 of the 
said Act which expresses the legislative intent of 
granting immunity to the network service provider.  

 
       Cyber defamation is covered under section 499 of the Indian 
Penal Code read with Section 4 of the Information Technology 
Act, 2000. Section 499 lays down when the actual defamation 
takes place while section 4 of the IT Act provides for legal 
recognition of electronic records.  Therefore, if any defamatory 
information is posted on the internet either through e-mails or 
chat rooms or chat boards, such posting would be covered under 

                                                
6 Black’s Law Dictionary, 6thEdn., 1990. 
7 [2001] VSC 305. 
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section 499 requirement of publication and would amount to 
defamation.  
 
Cyber Obscenity and Pornography 
       Internet has brought with it vast knowledge and information 
for the individual and cyber obscenity and pornography is not 
distant to it. Easy accessibility and wide reach and availability of 
obscene material on the Internet have made it more convenient 
for individuals. Various tests of obscenity were laid down, the 
first being in Regina v.Hicklin8 as the tendency to deprave and 
corrupt those whose minds are open to such immoral influences 
and into whose hands a publication of this sort may fall. In India, 
the a modified version of the Hicklin test was established in the 
case of RanjitUdeshiv. State of Maharashtra9in which the 
Supreme Court held that obscenity without a preponderating 
social purpose or profit cannot have constitutional protection of 
free speech and expression and obscenity in treating sex in a 
manner appealing to the carnal side of human nature or having 
that tendency. It further interpreted the word ‘obscene’ as that 
which is ‘offensive to modesty or decency, lewd, filthy and 
repulsive. The Supreme Court in its subsequent cases such as 
Samaresh Bose v.AmalMitra10, took a departure from the Hicklin 
test of “the most vulnerable person” and followed the “likely 
audience” test. In the case of Ajay Goswami v. Union of India11, 
the Supreme Court observed that the test for judging a work 
should be that of an ordinary man of common sense and 
prudence and not an out of ordinary or hypersensitive man.  
Cyber pornography refers to stimulating sexual or other erotic 
behavior over the Internet which includes pornographic websites, 
pornographic magazines produced using computers to publish 
and print the material and the Internet to download and transmit 
pornographic pictures, writings, etc. The geographical 
restrictions no longer exist and therefore, foreign publications 
can easily enter the local territories in a matter of seconds. The 
Internet has no geographical boundaries and jurisdictional 
prescriptions, cyber pornography cannot be put to leash by 
domestic legislations. 
       Cyber pornography has been formally institutionalized with 
the recognition of ‘.xxx’ domain by ICANN (Internet 
Cooperation for Assigned Names and Numbers)12.  
       Child pornography on the Internet has been a matter of great 
concern as they are amongst the biggest users and beneficiaries 
of the Internet and constitute the most vulnerable group and are 
the worst sufferers of cyber pornography.13 Article 9 of the 
‘Convention on Cybercrime’ merely imposes a duty upon the 
parties to offences of producing, offering or making available, 
distributing or transmitting, procuring or possessing child 
pornography intentionally and making the offenders criminally 
liable. Section 67B of the IT Act, 2000 criminalizes all kinds of 
online child pornography.  
 

                                                
8 (1868) 3 QB 360. 
9 AIR 1965 SC 881. 
10 (1985) 4 SCC 289. 
11 (2007) 1 SCC 169. 
12 “Here it comes: Porn sites to get .xxx”, Times of India, 26-06-10. 
13VivekSood, The Fundamental Right to Internet, Nabhi Publication, 2011. 

II. CYBER STALKING 
 
Cyber stalking involves the act to pursue, harass or contact 
another in an unsolicited fashion using the electronic medium 
such as the Internet, e-mail, or other electronic communications 
devices to stalk another person.  
       Earlier there was no legislation against cyber stalking, but 
with The Criminal Law (Amendment) Act, 2013 section 354D 
was added which provided for criminalizing stalking and 
punishment for committing the offence of stalking. 
       Cyber stalking or e-mail harassment is an electronic 
augmentation of real life stalking and internet is a perfect forum 
where a person can terrorize his or her victim as anonymity 
leaves the cyber stalker in an advantageous position. This 
anonymity can be achieved by using a number of methods such 
as finding and using obsolete versions of computer software 
called ‘Mail Deamons’ or entering false users details during 
online registration of free guest accounts14. Cyber stalking my 
involve electronic sabotage where a cyber stalker may send 
hundreds of threatening or harassing e-mail messages by using 
sophisticated software that sends e-mail messages at regular or 
random intervals without perpetrator being physically present at 
the computer terminal. 
 
Hacking  
       Hacking is when a computer system is accessed without the 
express or implied permission of the owner of that computer 
system. The New Hacker’s Dictionary defines a hacker as such a 
person ‘who enjoys exploring the details of programmable 
systems and how to stretch their capabilities; one who programs 
enthusiastically, even obsessively.’ Hacking is usually a pre-
planned process, where first a target computer system is 
identified; it’s security features are studied; tools are 
developed(passwords and programs) to gain unauthorized access 
and impair the normal(programmed functioning of a computer or 
a computer system or computer network. In this kind of crime the 
computer is a tool as well as the target. It is one of the most 
popular and fastest rising crimes and has accelerated with the 
help of Internet. 
       The meaning and scope of hacking under section 66 of the 
IT Act, 2000 is beyond than the mere ‘illegal or unauthorized 
access’ but that should have been done fraudulently and 
dishonestly. 
 

III. PRIVACY VIOLATION 
       The internet has many data collection mechanisms which 
collect a variety of information about surfers like the goods 
purchased, sites visited, and personal information and so on. It is 
possible to create profiles on the information collected from a 
range of sources, which can be paired with information about the 
user’s computer. This leads to creation of a personal profile 
attached to a particular computer.15 
The main ways of data collection are: 

i. Cookies  
                                                
14Clake G, “What is Cyberstalking?”, Unpublished SCU Cyberlaw essay, 2000. 
15 Yee Fen Lim, Cyberspace Law, 2ndEdn., Oxford University Press,New 
Delhi,2007,p. 127. 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 12, December 2015      318 
ISSN 2250-3153   

www.ijsrp.org 

ii. Web bugs  
iii. GUID( Globally Unique Identifier) 
iv. Email and document bugs 
v. Spy ware 

vi. Online digital profiling 
 
       The privacy of an individual can be infringed if there is 
unauthorized access to his account on a social networking 
website without his knowledge and the person obtains private 
information without the permission of the person. Privacy is 
infringed when for example a hacker accesses a person’s profile 
by hacking his account on a particular social networking website. 
There is no direct legislative provision with respect to privacy 
infringement on the internet but the IT Act, under sections 72 and 
72A provides for penalty for breach of confidentiality and 
privacy and punishment for disclosure of information in breach 
of lawful contract respectively.  
 
Internet Fraud 
       One or more components of the Internet such as chat rooms, 
e-mail, message boards, or websites are used to refer to any type 
of fraud scheme. Fraudulent solicitations are presented to 
prospective victims, to conduct fraudulent transactions, or to 
transmit the proceeds of fraud to financial institutions or others 
connected with the scheme. 16 Fraudulent activities can be 
conducted on social networking websites by persons 
impersonating to be somebody who they are not in order to 
commit an offence. Impersonating someone and then taking out 
information and other personal details also amounts to fraud. 
Identity theft and identity fraud are terms used to refer to all 
types of crime in which someone wrongfully obtains and uses 
another person’s personal data in some way which involves fraud 
and deception, typically for economic gain. One can personally 
profit at other’s expense if personal information like bank 
account number, credit card number, telephone calling card 
number or any other valuable identifying data falls into wrong 
hands.  
 

IV. VIRUS ATTACKS 
       Virus attack the computer when programs transmitted are 
designed in a way to destroy, alter, damage, or even send across 
data residing in the computer. This transfer can be done by email, 
or sending messages on social networking websites asking the 
person to open the link and thereafter the virus attacks the 
computer system. Section 43 (c) of the IT Act, 2000 lays down 
the liability to pay compensation to the person who is affected by 
introduction of any computer contaminant or virus into any 
computer, computer system or computer network.  
 

V. COPYRIGHT INFRINGEMENT 
       Copyright is protecting original works of authorship that are 
fixed in any tangible medium of expression. Copyrighted 
material include the categories of literary works, musical works, 

                                                
16 Fraud Section, Criminal Division, U.S. Department of Justice, available at 
http://www.internetfraud.usdoj.gov/ (last viewed on 12.08.2014). 

dramatic works, pantomimes and choreographic works, pictorial, 
graphical and sculptural works, motion pictures and audiovisual 
works, sound recordings, architectural works and computer 
programmes. Any work copied on the Internet or from the 
Internet without acknowledging or giving credit to the original 
author will amount to copyright infringement and the person will 
be liable of the offence. 
 

VI. LEGISLATIVE PROVISIONS FOR PROTECTION AGAINST 
CYBER CRIMES ON SOCIAL NETWORKING WEBSITES 

       The Information Technology Act, 2000 provides for legal 
sanctity to the electronic era and enumerates offences committed 
in electronic form and their punishments. The main aim during 
the enactment of this said Act was to cover e-governance and 
facilitating e-commerce by providing infrastructural facilities for 
creation, promotion and use of digital signatures and also to 
provide for electronic records. The meaning and nature of the 
offence given under the Indian Penal Code can also be relied 
upon incase the particular offence is not defined under the IT 
Act, 2000. The Indian Penal code and other legislations have also 
been amended according the IT Act, 2000.  The legislative 
provisions of specific offences committed on the Internet 
specifically on social networking websites are as follows: 
 

I. Cyber defamation 
       Any person who defames another person on a social 
networking website can be made liable under sections 499-502 of 
the Indian Penal Code, 1860 and the question of intermediary 
liability of the particular social networking website arises. The 
word defamation under section 499 is defined as ‘whoever by 
words, either spoken or intended to be read, or by signs or by 
visible representations, makes or publishes any imputation 
concerning any person intending to harm, or knowing or having 
reason to believe that such imputation will harm, the reputation 
of such person, is said to defame that person17. There are 
however exceptions given to this above definition. Defamation in 
electronic form has been included in the Code by making it 
prominent that defamation could happen by means of ‘signs’ and 
‘visible representation’. Instances of defamation in electronic 
form includes generating, sending or receiving defamatory online 
bulletin board messages, chat room messages, e-mails, music 
downloads, video streaming, digital photographs on the Internet. 
Other instances which would amount to defamation in the 
electronic form would include sending defamatory SMS, MMS, 
photographs and videos on the mobile phones. Therefore the 
Code is sufficient to tackle online defamation matters. 
       Section 66A (a) provides for imprisonment of up to 3 years 
with fine to any person who sends, through a computer resource 
or a communication device any information that is grossly 
offensive or has menacing character.  
       Publication as already established takes place where the 
information is downloaded which happens when a file is 
retrieved from a remote computer, computer system or a 
computer network. For creating liability for defamation on the 
online medium, first cognizance needs to be taken under section 

                                                
17 Section 499 of the Indian Penal Code(45 of 1860). 
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79 of the IT Act, 2000 which expresses the legislative intent of 
the network service provider for granting immunity.  
 
Cases 

1. In the case of Godfrey v. Demon Internet Ltd.18, 
someone unknown posted on the defendant ISP’s 
newsgroup, squalid, obscene and defamatory of the 
plaintiff who was residing in England. The posting 
was on 13th January, 1997 whereas the plaintiff sent 
a letter by fax on 17th January, 1997 and the posting 
remained until the expiry on 27th January, 1997. 
Morland,J. ruled that whenever the Defendants 
transmit postings (including those defamatory 
postings) from the storage of their news server, 
publication of that posting takes place to any 
subscriber who uses the ISP and accesses the 
newsgroup which contains that posting. Thus every 
time any of the Defendants’ customers accesses 
‘soc.culture.thai’ newsgroup and sees the posting 
defamatory of the Plaintiff there is a publication to 
that customer. 

2. Visaka Industries Ltd., a construction materials 
company, filed a case against Google India for 
criminal conspiracy, defamation and publishing 
content which is defamatory in 2011 alleging that a 
blogger named Gopala Krishna used Google’s 
Blogspot.com, to spread false and defamatory 
information about the Company. The blogger stated 
that the company had connections with the 
Congress party and therefore the company could 
manufacture asbestos. Google India argued that it 
couldn’t be held liable for content posted by users 
on a platform which is hosted by its parent 
company Google Inc..The Andhra Pradesh High 
Court held Google India to be liable and therefore it 
filed an appeal in the Supreme Court which is still 
pending. This judgment was criticized on the 
grounds that if Supreme Court upholds the decision 
of the High Court then Google will be liable for 
criminal activities on the Internet and therefore 
many blog sites, social media sites would be 
affected by the outcome of the case. 

3. In 2012, two girls were arrested from Maharashtra 
for posting comments criticizing the bandh after 
Shiv Sena leader’s death. The Arrest was made 
under section 66A for sending offensive message 
by means of a computer resource. This arrest was 
highly condemned as it the girls were neither 
disrespecting anyone nor were they promoting 
hatred towards any community, was just expression 
of an opinion. This did not make a proper case for 
the arrest of two girls under IPC section 295A 
{later changed to IPC Section 505(2)} and the IT 
Act Section 66(A). These arrests led to curbing the 
freedom of speech which is fundamental right. The 
Maharashtra Government told the Supreme Court 

                                                
18 (1999) 4 All ER 342 (HC). 

that the arrest of the two girls was in haste and 
unwarranted.  

4. Pakistan had filed a case against Facebook, Twitter 
and other social networking websites, for posting 
“blasphemous materials”. This material was posted 
as groups on these social networks encouraged 
users to submit their caricatures or depictions of 
Prophet Mohammed. The court observed that the 
content was uploaded in Pakistan itself and these 
websites should remove the content with immediate 
effect. 

5. Parle Agro Pvt. Ltd has filed a case against social 
networking websites Facebook Inc., Twitter Inc. 
and online search company Google Inc. for a user 
post that alleged its mango beverage Frooti was 
“contaminated”. Parle Agro accused the social 
networking websites and online search engine of 
promoting the “defamatory” statement. The court is 
still to hear the matter on record in the Bombay 
High court and give a decision on the same.19 

 
II. Cyber obscenity and pornography 

       The Information Technology Act, 2000 provides for all 
aspects of cyber obscenity and punishes for: 

i. Violation of privacy(section 66E) 
       This section has made violation of bodily privacy an offence. 
A person is charged of an offence under this section when he or 
she intentionally or knowingly captures, publishes or transmits 
the image of a private area of any person without his or her 
consent. The offender is punishable with imprisonment which 
may extend to three years or with fine not exceeding two lakh 
rupees of with both. 

ii. Publishing or transmitting obscene material in 
electronic form(section 67) 

       A person shall be punishable with imprisonment up to 3 
years and maximum of 5 lakh rupees of fine in case of first 
conviction and five years of imprisonment and fine up to ten lakh 
in case of second conviction, when he publishes or transmits in 
electronic form any material which is lascivious or appeals to the 
prurient interest and has a tendency to deprave or corrupt persons 
who are the likely audience to read, see or hear the matter 
contained or embodied in electronic form. Knowledge of 
obscenity is not an ingredient of the offence and therefore to 
escape liability one has to prove lack of his knowledge that the 
obscene material has been published or transmitted in electronic 
form. 

iii. Publishing or transmitting of material 
containing sexually explicit act etc. in 
electronic form(section 67A) 

       When publication or transmission of any material containing 
sexually explicit act or conduct takes place in electronic form, an 
offence under this section takes place and the offender is 
punishable on first conviction with imprisonment with may 
extend to five years and with fine which may extend to ten lakh 
rupees and second or subsequent conviction with imprisonment 
up to seven years and with fine which may extend to ten lakh 
rupees.  

                                                
19Parle Agro Pvt. Ltd v. Praveen Kumar and OrsSuit No. 409 of 2013. 
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iv. Child pornography(section 67B) 
Namely five instances of online child pornography have been 
criminalized : 

a. Publishing or transmitting or sauing to 
publish or transmit material in any 
electronic form which depicts children 
in sexually explicit act or conduct; 

b. Creating text or digital images, 
collecting, seeking, browsing, 
downloading, advertising, promoting, 
exchanging or distributing material in 
any electronic form depicting children 
in obscene or indecent or sexually 
explicit manner; 

c. Cultivating, enticing, or inducing 
children to online relationship with 
one or more children for and on 
sexually explicit act or in a manner 
that they may offend a reasonable 
adult on the computer resource; 

d. Facilitating abusing children online, 
and 

e. Recording in any electronic form own 
abuse or that of others pertaining to 
sexually explicit act with children.   

       The offender is punishable on first conviction with 
imprisonment with may extend to five years and with fine which 
may extend to ten lakh rupees and second or subsequent 
conviction with imprisonment up to seven years and with fine 
which may extend to ten lakh rupees. 
Cases: 

1. The first case involving the conviction of a person 
for posting obscene messages on the internet was 
Tamil NaduVsSuhasKatti20 in which the accused 
was a family friend of the victim and was eager to 
marry her but she got married to someone else. 
When she got divorced he again pursued her for 
marriage but she refused. He started harassing her 
and posted her number of Yahoo! Messenger 
Groups and posted obscene information and details 
regarding her. The victim started getting annoying 
phone calls in the context of the people believing 
that she was soliciting. He was later convicted 
under section 67 of the Information Technology 
Act, 2000 and was sentenced with imprisonment 
and fine. 

2. In Avnish Bajaj v. State21, the petitioner was the 
Managing Director of the website Bazee.com which 
was an online shopping forum. A seller placed on 
the website a listing offering an MMS video clip for 
sale. To avoid the filter’s he placed the listing in the 
category of books and magazine. The item 
description was “DPS Girl having fun”. A 
complaint was made to the website owner and after 
2 days of the complaint the website wrote to the 
seller that the content has been removed due to the 

                                                
20 C.C.NO.4680/2004. 
21 150 (2008) DLT 769. 

violation of user agreement. The court opined that 
“the entire text of the listing was obscene. There 
was a prima facie case under section 67 of the Act 
since the interested buyer had to go through the 
chain of process before he buys the product.”  

 
III. Cyber Stalking 

There is no explicit provision for protection against cyber 
stalking but the Criminal Law (Amendment) Act, 2013 added 
‘stalking’ as an offence under section 354D of the Indian Penal 
Code which states that  
1.  Any man who— 

i. follows a woman and contacts, or 
attempts. to contact such woman to 
foster personal interaction repeatedly 
despite a clear indication of disinterest 
by such woman; or 

ii. monitors the use by a woman of the 
internet, email or any other form of 
electronic communication, commits 
the offence of stalking: 

       Provided that such conduct shall not amount to stalking if 
the man who pursued it proves that— 

i. it was pursued for the purpose of 
preventing or detecting crime and the 
man accused of stalking bad been 
entrusted with the responsibility of 
prevention and detection of crime by 
the State; or 

ii. it was pursued under any law or to 
comply with any condition or 
requirement imposed by any person 
under any law; or 

iii. in the particular circumstances such 
conduct was reasonable and justified. 

       2. Whoever commits the offence of stalking shall be 
punished on first conviction with imprisonment of either 
description for a term which may extend to three years, and shall 
also be liable to fine; and be punished on a second or subsequent 
conviction, with imprisonment of either description for a term 
which may extend to five years, and shall also be liable to 
fine.'22. 
       A person can also be charged under Section 66A (a) & (b) of 
the IT Act, 2000 for sending any information which is grossly 
offensive or has menacing character or he knows to be false but 
for the purpose of causing annoyance, inconvenience, danger, 
obstruction, insult, injury, criminal intimidation, enmity, hatred 
or will, persistently, by means of a computer resource or a 
communication device.   
Case: 

1. India’s First Case of Cyber 
stalking was registered by 
the Delhi Police in 2001 
where a lady named 
RituKohli complained that 
a person was using her 
identity to chat over the 

                                                
22 Inserted by Criminal Law (Amendment) Act, 2013 (No. 13 of 2013). 
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Internet at the website 
“www.mirc.com” and was 
also deliberately giving her 
telephone number to other 
persons encouraging them 
to call RituKohli at odd 
hours. As a result of 
which, Mrs. Kohli received 
an estimate of 40 calls, 
national as well as 
international, during odd 
hours within 3 days. A 
case was registered under 
section 509 of the Indian 
Penal Code. 

 
IV. Hacking and Virus Attacks  

       It is a computer trespass where the hacker enters the 
computer resource without permission of the actual owner. 
Section 43 of the IT Act, 2000 makes unauthorized access to a 
computer resource a cyber contravention. The notion of mensrea 
is brought into the purview of section 66 of the same Act by 
using the words ‘dishonestly or fraudulently’. When any 
computer related offence given under section 43 of the Act is 
committed dishonestly or fraudulently, it is made punishable 
with imprisonment for a term which may extend to three years or 
with fine which may extend to five lakh rupees or with both. 
 

V. Privacy Violation 
       Section 72 of the IT Act, 2000 has conferred powers to 
certain class of persons who are have secured access to electronic 
record, book, register, correspondence, information, document 
and the like material and they shall not disclose this information 
or material without the consent person concerned. The section is 
to prevent the person from taking unfair advantage of the 
information it has and disclosing it without the knowledge of the 
consent of the disclosing party. Unauthorized disclosure by the 
concerned person shall lead to imprisonment for a term which 
may extend to two years or with fine which may extend to one 
lakh rupees or with both. Section 72A was introduced for 
protection of information given by a user to the service provider. 
This section provides that if a service provider which is 
providing services to a person, discloses his or her personal 
information without his or her consent and in breach of a lawful 
contract with the intent or with the knowledge that it is likely to 
cause wrongful loss or wrongful gain to any other person he shall 
be liable to be punished with imprisonment for a term which may 
extend to three years or with fine which may extend to five lakh 
rupees or with both.  
       These sections have to be read with the reasonable 
restrictions given under Article 19(2) on right to ‘freedom of 
speech and expression’ as enumerated under Article 19(1) (a) of 
the Constitution of India.  
       Article 21 of the Constitution provides for right to privacy 
and a writ can filed in the court if any act on the Internet 
infringes this Fundamental right. 
 

VI. Internet fraud 

       Section 66C is for the protection of the privacy and their 
personal information or data of all or any online user. It is to 
protect the authentication of details of any person in the form of 
electronic signatures, passwords, PINs, biometric identifiers or 
any such other unique identification feature. Cheating by 
personation using a computer resource is also an offence under 
the IT Act, 2000 and is made punishable with imprisonment 
which may extend to three years and fine which may extend to 
one lakh rupees. Any person who by deception, fraudulently or 
dishonestly induces that person to accept, agree, transact or 
deliver any data, information or to consent that any person to 
retain any data, or intentionally induces that person to do or omit 
to do, using any communication device or computer resource 
commits the offence under the aforesaid section.  
 
 

VII. INTERMEDIARY LIABILITY 
       The main issue with respect to cyber crimes on social 
networking websites is with respect to its liability while dealing 
with the offences taking place on these service providers. Before 
any liability can be attached to them, the concept of what exactly 
an intermediary is and its function needs to be looked into. 
       Intermediary is a network service provider who may act as 
an information carrier or information publisher. An intermediary 
creates an interactive wired world as well as acts as an important 
link in transmitting, distributing and publishing on the World 
Wide Web. An intermediary, with respect to particular electronic 
records, means any person who on behalf of another person 
receives, stores or transmits that record or provides any service 
with respect to that record. Intermediaries can be categorized as 
information carriers which simply transmit the electronic 
message without scrutinizing it which are mainly ‘access only’ 
intermediaries such as airtel.in; information publishers publish as 
well as transmit the information which are ‘enhanced 
intermediaries’ like google.com; or information sellers which 
publish, transmit and sell the information or the product and also 
take reasonable care in relation to its publication. Social 
networking websites like Facebook.com, Myspace.net, 
Youtube.com and blogging sites like Twitter.com publishes its 
own in-house content and may also buy from other content 
providers or third parties or third parties uploading their own 
content on the website which acts as a platform provided by such 
service providers.  Intermediaries being facilitator of third party 
information, data or communication link may be held liable for 
copyright infringement, trademark infringement/dilution, privacy 
violations, obscenity, defamation, child pornography, spamming 
etc. Civil and criminal proceedings along with injunction to 
block/ remove the offending material can be initiated against the 
intermediaries. Section 79 of the IT Act, 2000 provides for 
exemption from liability of the intermediary in certain cases. 
When the intermediary performs the limited function of only 
access to the communication system or when it does not initiate 
the transmission or when it observes due diligence while 
discharging its duties, then the intermediary is exempt from any 
liability.  ‘Third party information’ is meant to be any 
information dealt with by a network service provider in his 
capacity as an intermediary.   
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VIII. CONCLUSION 
       The Internet is a mammoth network of computers and that 
has made it a boon as well as a bane. On one hand everything has 
become so easy and convenient from shopping to cooking to 
playing games etc, on the other hand this has made cyber 
offenders to take advantage of the situation of this over 
dependency of people on the Internet.  
       The legislative provisions for protection and punishment 
against these crimes are to be interpreted with practicality. The 
vague and ambiguous provisions of certain laws should be 
interpreted liberally and in accordance with the norms of the 
society. While construing the provisions of section 66A of the 
Information Technology Act, 2000 a lot of controversy has been 
generated towards the violation of Freedom of Speech given 
under Article 19(1) of the Constitution of India, which is 
fundamental to India’s democracy. The government has issued 
an advisory to states on how to implement the controversial 
Section 66(A) of the IT Act. No less than a police officer of a 
rank of DCP will be allowed to permit registration of a case 
under provisions of the Information Technology Act that deals 
with spreading hatred through electronic messages. In the case of 
metropolitan cities, such an approval would have to come at the 
level of Inspector General of Police.23 
       It can be concluded that more stringent laws should be made 
and implementation of these laws should be the main concern. 
There is lack of awareness among many individuals using the 
social networking websites and more often than not they are 
hesitant to take action against the offenders committing the 
offence. 
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Abstract- Over the past few years, rapid technological innovation 
has facilitated a large increase in e-learning. Although e-learning 
reduces logistical difficulties, it has pedagogical limitations. It 
follows the one size fits all approach.  In order to make learning 
environments more effective, researchers have been exploring 
the possibility of an automatic adaptation of the learning 
environment to the learner or the context. Assessing the learner 
during the learning activity is the most vital task as it measures 
the obtained knowledge, skills and competence level, which 
leads to personalizing the learning experience. .  
        Against this background, this paper discusses the role of 
assessments in intelligent e-learning systems. Further it explains 
the taxonomy for assessment questions suitable for the technical 
training in IT industry. It also suggests which learner’s 
assessment results can be taken into consideration for 
personalizing the learning. An assessment model is also proposed 
for giving a personalized holistic learning experience. 
 
Index Terms- E-learning, adaptive learning, Assessments, 
Assessment model, Intelligent tutoring, 
 

I. INTRODUCTION 
n the fast moving space of IT services, which is particularly 
characterized by rapid technological change and new technical 

advances, most successful IT companies are those that 
systematically and continuously enrich the workforce 
competency. For companies, training their employees on various 
technologies is a recurring activity. Training becomes more 
challenging due to various factors like diverse set of technologies 
used, variety in domains, geographical spread, crunched 
timelines and limited budget  
        In such situations, e-learning is the best approach that offers 
location independent and self paced learning. But lacks 
customization of learning approach based on the knowledge, 
skills, and expertise of the learner. An Intelligent e-learning 
system is an intelligent tutoring system that is available on the 
Web. It fills some lacks of the e-learning systems such as [1]  

• It allows customization of course contents based on 
learner’s profiles as opposed to standardization in e-
learning.  

• It exploits the learner’s assessment results in changing 
the learning strategy and dynamically sequences the 
learning objects  

 
        Components of Intelligent Tutoring Systems(ITS) 

        Intelligent e-learning systems might often seem monolithic, 
but for the purpose of conceptualization and design it is divided 
into four independent components.  
 
The major modules are [2] :  
 

 
 

Figure 1:  Basics components of Intelligent Tutoring systems 
 

1. Domain Module contains the domain specific 
knowledge repository that should be presented to the 
learners.  

2. Expert Module is same as domain model; it also 
contains the information repository being taught to the 
learner. The expert module compares and contrasts a 
learners’ solution to that of the expert and elements of 
the learner’s solution that require feedback [4].  

3. Student Module dynamically maintains the cognitive 
state and affective state for individual learners. Its helps 
the adaptive systems “learn” about their learners and 
evolve their tutoring interactions based upon past 
interactions with the user. The tutoring module makes 
pedagogic decision based upon data in the student 
model.  

4. Communication module is the communication model of 
the ITS and is an interface between the learner and 
assessment in intelligent e-learning computer system. In 
the context of the intelligent e-learning system it would 
comprise or a web based interface.  

5. Pedagogical Module or also called as Tutor Module 
provides the model for instructional interactions 
including the feedback and the teaching strategy. This 
module uses the knowledge about the learner from the 

I 
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student module and feedback data from the expert 
module to identify which pedagogical tasks to present. 
Adaptation of the content to the individual learner’s 
needs makes the system very attractive. 

 

II. ROLE OF ASSESSMENT IN E-LEARNING 
        For offering a personalized learning experience assessing 
the learner is a very vital activity in an ITS. The learner should 
not only be assessed on the skill level acquired, but also on the 
learner’s goals, behavior and preferred learning styles. Good 
assessment servers multiple objectives: [4] 

1. Improve student learning  
2. Identify students’ strengths and weaknesses  
3. Review, assess, and improve the effectiveness of 

different teaching strategies  
4. Review, assess, and improve the effectiveness of 

curricular programs  

5. Improve tutoring effectiveness: content and assessment 
design strategies.  

6. Provide useful administrative data that will expedite 
decision making  

 
        The Student Module and Expert Module in the ITS will 
have all the assessments. Student model would maintain the 
results for individual learners. These results further would be 
referred by the Pedagogical Module to decide the learning and 
the assessment strategy.  
 

III. TAXONOMY FOR ASSESSMENT QUESTIONS 
        The table below categorizes the questions into different 
types based on the complexity it involves and how much 
constrained it is. The more constrained questions have to choose 
from a set of choices, where as in the less constrained ones the 
learner has to work on the problem in real environments to derive 
a solution.   

 

 
Table 1 : Taxonomy for assessment questions 

 

IV. ASSESSMENT DESIGN 
        Designing an assessment for an intelligent e-learning is 
same as designing another e-assessment. But the delivery will 
offer a lot of advantages over the traditional assessments.  

 
Figure 2: Assessment design process 

 

        The basic rule that should be followed while designing 
assessment questions is “Keep It Simple and Straightforward! “.  
A simple doable design is better than a complex, impossible 
design that is never completed! The following aspects should be 
very clear before designing the assessment: 

• The learning goals and objective that should be 
assessed  

• Scope of the assessment – the content through 
which it should span 

• Type of assessment to be done  
o Formative  or Summative  
o Ongoing or episodic  
o Diagnostics  
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        Figure 2 depicts some of the important steps in designing an 
assessment  

1. Define the question:  the questions should be designed 
based on learning goals/objectives. Scope of the 
assessment should also be taken into consideration.  

2. Design the assessment – the assessment on whole 
should have a right mix of questions, based on the 
complexity of the questions. E.g.: some simple, medium 
and complex questions. Complex questions should have 
more weight age (marks) than those of simple questions.  

3. Report and discuss the results:  Failure is a prerequisite 
to becoming an expert, so too is the ability to persevere 
and remain motivated through failure. Providing the 
feedback during the assessment will motivate the 
learner in the learning activity. Feedback of individual 
questions can be provided during the assessment or a 
cumulative feedback can be given even after the 
assessment.  

4. Identify Improvement Opportunities: Feedback is an 
excellent way to identify the areas of improvement. An 
intelligent e-learning should readily provide some 
additional e-learning material.   

5. Make decisions based on results:   based on the 
improvement areas an intelligent e-learning system 
might as well redirect the learner to take up the modules 
where the skills are low.  

6. Gather and Analyze data: Data management is crucial 
to the assessment process. Gathering data about all the 
leaner’s, assessment, learning objects etc can be used to 
great effect. It can be accessed by the instructional 
designers to revisit the learning module, to student for 
knowing their skill level, tutors for understanding the 
effectiveness for their content.      

 
        A good design of assessment tasks and processes is critical 
to ensuring that the eventual assessment is valid, reliable, flexible 
and fair.  A web based tutoring system secure delivery of the 
assessment also plays a very important role.   
 

V. ASSESSMENT MODEL 
        The assessment model suggested is depicted in figure 3. 
Here the assessments are classified based on the phase in which 
it is delivered to the learner during the learning process i.e pre-
learning, learning phase and post-learning. For a successful 
learning experience, it is very critical to deliver an assessment at 
the right time, with appropriate complexity to the learner. Failing 
to do so might result in de motivation of the leaner which might 
even lead to the learner quitting learning. 
  The classifications are:  

1. Pre-assessment: This assessment is delivered in the 
pre-learning phase. Usually diagnostic assessments 
which would be of survey type and would occur at the 
beginning of the course or before each unit of study. 
This assessment plays a major role in personalizing the 
learning experience. This basically focuses on the 
following two aspects before starting the learning:   

 

 
Figure 3: Assessment Model 

 
a. Learning Pre-requisites: If the skill level fails 

to satisfy the pre-requisites required for the 
learning, the learner is suggested to go through 
the pre- reading content then later attempt this 
learning.  

b. Learner preference: This aspect will help us 
giving a personalized learning experience to 
the learner. This survey would be a major 
contributing factor towards selection of the 
learning artifacts being disseminated to the 
learner. In this survey we check the  

i. Learner’s profile: The learners 
experience level, skill level, does he 
know other parallel technology?  , 
what role does he perform?  , would 
be understood.  

ii. Learner goals should be checked, 
does he wants to be an expert or this 
learning is only an information 
gathering exercise? , Does he want to 
go through the full learning or only 
partial? Is this learning a pre-requisite 
for the next higher level learning?    

iii. Learning model should be checked to 
understand the learner’s preference on 
the frequency of interaction with the 
instructors. Learning model could be 
either synchronous or asynchronous. 
Synchronous learning models allows 
participants to have live interaction 
with instructors. On the other hand in 
an Asynchronous learning model the 
learner would complete the learning 
phase without interaction with the 
instructor. The later would be the 
ideal situation in the ITS. However if 
the learner prefers synchronous model 
it could be through online chats, 
discussion boards, frequent group 
discussion or even conducting contact 
session with the instructor.    
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iv. Learner Artifact Preferences: In a 
web based learning, since ample of 
digital assets available for learning, 
the leaner can choose the type which 
will increase his learning capability 
and hence the satisfaction. E.g.: A 
Business analysts preferred learning 
object might be case study scenario, 
where as programmer might be more 
interested in learning it through code 
samples. Assessments should also be 
based on the preferred learning style; 
this is one way to ensure dedicated 
and timely completion. 

 
        Below are the recommended weightages of the pre-
assessment parameters that should be considered while shaping 
up the learning content and artifacts that would be disseminated 
to the learner an ITS.  
 

Parameter Weightage 
Learners profile  50 % 
Learners goals 20% 
Learning model  10% 
Artifact preferences 20% 

 
        Varying the % of these parameters will have an impact on 
the personalization of the learning experience.  
 

2. Mid-assessment: This would be delivered during the 
learning phase. These are usually formative type of 
assessments which are not graded and would basically 
check the understanding of a particular skill acquired. 
Fixing the delivery interval of the mid assessment will 
have a direct effect on the confidence level of the 
learner. The assessment can be after each topic, if the 
topic is very lengthy it can be after every complex 
concept.  Providing the feedback during the assessment 
will motivate the learner in the learning activity. 
Feedback can be provided for every question. Feedback 
like Good job, why don’t you try again, I know you can 
do it…, can be provided based on the response of the 
learner. This would motivate the learner and he will 
approach the learning with a positive approach. Mid 
assessment will help identify the improvement areas. 
Based on the improvement areas an intelligent e-
learning system might as well redirect the learner to 
take up the modules where the skills are low.  

3. Post-Assessment: This is final assessments to assess the 
learning at the end of the course.  Assessment will be 
dynamically created based on random questions picked 
up from the question bank. The rules engine will 
randomly pick up the questions based on the rules 
specified by the instructor. Questions are presented in 
sequence and the leaner cannot quit the assessment half 
way. Results and overall feedback are shown at the end 
of the assessment. These results will also be stored in 
the assessment database. Assessment database would 
have the data of the learning activities in the 

organization. Who has undergone learning, on what 
topics, what is the skill level etc. Based on this a skill 
directory is built which would store the employee skill 
data that is acquired from the learning. This skill 
directory would be a ready reference when engaging 
resources for the client project commitments.    

4. Practice Assessments: After the learning exercise, 
retention of knowledge over a span is also required. If 
the knowledge gained is not utilized or refreshed the 
learning would be waste and after some period the 
learner has to start the learning process from scratch. 
Hence In addition to the assessments during the learning 
phase, post learning assessment also plays a vital role. 
The learner should be prompted to take practice test 
after a regular interval of time say one month and also 
given some additional learning material to read through. 
This would help retaining the knowledge and also 
keeping the learner up-to- date with the current trends.  

 
        At the end of the e-learning, we recommend taking a 
functionality feedback   for the assessment – this should be based 
both on the assessment design and delivery. Below mentioned 
are some questions that can be asked in this feedback.   

1. The suggestion provided from the online test based on 
the marks I obtained is very useful in my learning 
process  

2. The correct answers provided for  the questions I 
answered wrong in the online test are essential in 
learning online 

3. The explanation of the correct answers tell me what I do 
not know and help me improve my understanding  

4. Overall, the online test provided me with useful 
feedback 

 
        Ideally an overall e-learning feedback should be taken that 
includes the content, assessment, delivery and infrastructure 
aspect as well. This e-learning feedback will help us evaluate 
learners experience and improvise the system; we recommend it 
to be a continuous process. 
 

VI. CONCLUSION AND FUTURE WORK 
        Assessment plays a vital role in personalizing the learning 
experience in the e-learning system. In this paper we have 
defined the important steps to design the assessment and the 
taxonomy to be followed. It further suggests assessment model 
that can be shadowed as a base framework when developing the 
assessment for e-learning.  
        The future work would focus on determining the usage of 
the assessments result in customizing pedagogical module to 
decide the learning path, artifacts to be presented and the 
assessment strategy. Further we are working on an architecture 
design to store the learning artifacts and an algorithm for faster 
retrieval of data.  
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Abstract- The host selection process of parasitoid, eventually 
leading to successful parasitism. The influence of host plant 
odour was studied using the different type of olfactometers like 
eight arm olfactometer, six arm olfactometer and Y- tube 
olfactometer. The olfactometer studies revealed that there were 
more number of parsitoid attraction events towards the infested 
hosts than healthy host plants over time. While observing on 
eight arm olfactometer with mealybugs as standard check, 
mealybugs attracted more number of parasitoids in the healthy 
leaves, but at the same time, papaya and cotton leaves infested 
with mealybug attracted more number of parasitoids than 
mealybug standard. The parasitoid orientation in Y - tube 
olfactometer of the present study revealed that, infested leaves 
attracted more number of parasitoids, when they are tested with 
healthy leaves. Infested leaves with mealy covering attracted 
even a more numbers than in infested leaves alone. 
 
Index Terms- parasitoid, Acerophagus papayae, olfactometer, 
papaya mealybug, Paracoccus marginatus 
 

I. INTRODUCTION 
he host selection process of parasitoid involves a sequence 
of phases mediated by physical and chemical stimuli from 

the host, the substrate, and/or associated organisms, eventually 
leading to successful parasitism (Vinson, 1985 and Godfray, 
1994). Because parasitoid foraging time is limited and the 
potential cues available are numerous, the parasitoid faces the 
need to optimize exploitation of available cues and discriminate 
those most reliable in indicating the presence of a suitable host 
(Hilker and Meiners, 2006). In the current study, behavioral 
selection of parasitoid Acerophagus papayae was exploited using 
the different olfactometers like Y – tube olfactometer, six arm 
and eight arm olfactometers vis-à-vis host plant influence. 
 

II. METHODOLOGY 
Behavioural bioassay of the parasitoid Acerophagus papayae 
        The adult parasitoids were subjected to a behavioural 
bioassay for the influence of host plant volatiles using eight arm 
olfactometer, six arm olfactometer and ‘Y’ tube olfactometers 
(Ranjith (2007); Hao et al. (2012)). In eight arm olfactometer, six 
host plants were compared against mealybugs as standard to 
check the preference level of adult parasitoids to host plants over 
the mealybug. To create a natural condition and to check the 
odour preference of parasitoids, only host plants were compared 
against control by taking economically important plants (except 
hibiscus) in six arm olfactometer. In natural environment, all the 
plants may or may not be available in a same area. Hence, host 
plants were compared with each other in Y- tube olfactometer by 
using pair wise combination of all permutations matrix of host 
plants. 
 
Eight arm olfactometer 
        About 10 g of healthy host leaves were kept in the arm and 
was firmly closed with a lid. The inlet of the olfactometer on the 
top center place was connected to an aquarium pump (220-240 
volt AC) to release the pressure. Out of eight arms, one arm was 
treated as control and twenty mealybugs were kept in the one 
arm. The medical air  was passed from aquarium pump at the rate 
of 4 lit/ min in to the olfactometer. After five minutes of 
saturation of different host odour in the olfactometer, twenty 
numbers of one day old virgin female parasitoids were released 
in the olfactometer through a central hole, which also served as 
odour exit hole. Observation was made on number of female 
parasitoids settled on each arm at 0, 5, 10, 15 and 20 MAR 
(minutes after release) for their host preference. This experiment 
was replicated ten times. Similarly, the experiment was 
conducted using the mealybug infested host leaves following the 
same methodology.  The data on number of female parsaitoids 
settled on each arm were recorded (Plate 1).  
 

 
 
 
 
 
 
 
 

T 
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Plate 1. Eight arm olfactometer experimental set up for host crop influence study 

 

 
 

Treatment details 
 

             Experiment 1                 Experiment 2 
T1- Papaya healthy leaves 
T2- Cotton healthy leaves 
T3- Tapioca healthy leaves 
T4- Mulberry healthy leaves 
T5- Brinjal healthy leaves 
T6- Hibiscus healthy leaves 
T7- Mealybug alone as standard check 
T8- Untreated check 

T1- Papaya infested leaves 
T2- Cotton infested leaves 
T3- Tapioca infested leaves 
T4- Mulberry infested leaves 
T5- Brinjal infested leaves 
T6- Hibiscus infested leaves 
T7- Mealybug alone as standard check 
T8- Untreated check 

 
Six arm olfactometer 
        As per the above procedure, experiments were run on six 
arm olfactometer. Healthy leaves with control (only 
economically important plants except hibiscus) for first 
experiment and mealybug infested leaves (only economically 

important plants) with control for the second experiment were 
used. The data on number of female parsaitoids settled on each 
arm was recorded for 5, 10, 15 MAR for infested leaves and 5, 
10, 15, 20 and 30 MAR for healthy leaves.  

 
Treatment details 

 
Experiment 1 Experiment 2 
T1-Papaya healthy leaves 
T2-Cotton healthy leaves 
T3-Tapioca healthy leaves 
T4-Mulberry healthy leaves 
T5-Brinjal healthy leaves 
T6-Untreated check 

T1-Papaya infested leaves 
T2-Cotton infested leaves 
T3-Tapioca infested leaves 
T4-Mulberry infested leaves 
T5-Brinjal infested leaves 
T6- Untreated check 

 
 ‘Y- tube’ olfactometer or two arm olfactometer 
        The ‘Y- tube’ olfactometer had a release chamber (100 ml 
capacity) at one end and two test chambers (100 ml capacity) 
connected by a glass runway of length 1 m. For creating pure air 
current one end of the test chambers will be connected to a 
blower through an air inlet chamber fitted with a charcoal filter 
and an air-flow meter. The blower unit will consists of a battery-
operated mini-fan fitted in a glass tube to generate an air current 
at the rate of 2 m/s. The release chamber also has a provision for 
air exit. The movement of the test insect (female parasitoid) in 
the test chamber was restricted using a net (Plate 2).  
        Parasitoids were released in release chamber and the host 
plants were placed in the test chambers (healthy leaves in one 
chamber and infested leaves in another chamber). The air 
released by the air-flow meter was purified using the charcoal 
filter and was allowed to pass on the glass tube. The passing air 

absorbed the odour of host plants and reached the adult parasitoid 
in the releaser chamber. The position and movements of the 
female parasitoids towards odour source (host plant) was 
observed for a maximum of 10 minutes. Once it reached the end 
of the Y arm (i.e. the porous glass plates), the experiment was 
stopped, the females were removed and observations were 
recorded in its choice. Likewise the all the host plants were 
analyzed for the attractiveness of the parasitoid, running the 
experiments in a same sequence. Mealybug infested leaf sample 
and uninfested leaf sample will be used as treatment and control 
respectively for one experiment. For the second experiment, 
mealybug infested leaf samples and leaf samples with mealy 
covering were taken as treatment and control respectively. The 
third experiment was conducted by selecting the different 
permutations of the host plants. 
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Plate 2.‘Y’ tube olfactometer set up for host crop influence study 

 

 
   

Treatment details for first experiment 
 

Treatment  Treatment combination 

H1T1 Papaya infested leaves      X    Papaya healthy leaves 
H2T2 Cotton infested leaves       X    Cotton healthy leaves 
H3T3 Tapioca infested leaves     X    Tapioca healthy leaves 
H4T4 Mulberry infested leaves   X    Mulberry healthy leaves 
H5T5 Brinjal infested leaves       X    Brinjal healthy leaves 
H6T6 Hibiscus infested leaves    X   Hibiscus healthy leaves 

 
Treatment details for second experiment 

 
Treatment  Treatment combination 
H1T1 Papaya infested leaves      X    Papaya leaf with mealy covering  
H2T2 Cotton infested leaves       X    Cotton leaf with mealy covering  
H3T3 Tapioca infested leaves     X   Tapioca leaf with mealy covering  
H4T4 Mulberry infested leaves   X    Mulberry leaf with mealy covering  
H5T5 Brinjal infested leaves       X    Brinjal leaf with mealy covering  
H6T6 Hibiscus infested leaves    X   Hibiscus leaf with mealy covering  

 
        The adult parasitoids being phototrophic, to avoid visual 
cues and interference, the experiments were conducted in 
diffused light. Each experiment was repeated at least ten times. 
Insects once used in the bioassay were not used again. This was 
to prevent prior exposure to the stimulus influencing the 
response. The entire olfactometer excepting the blower and the 
air inlet tube was washed thoroughly with hexane the unit was 
oven dried between experiments to make the olfactometer odour-
free. The observed parasitoid decisions therein were pooled and 
stastically analysed against even distributions using the goodness 
of fit test.  
 

III. RESULTS AND DISCUSSION 
        The Generalized Linear Model is an extension of the 
General Linear Model to include response variables that follow 
any probability distribution in the exponential family of 
distributions. The exponential family includes such useful 
distributions as the Normal, Binomial, Poisson, Multinomial, 
Gamma, Negative Binomial, and others. Hypothesis tests applied 
to the Generalized Linear Model do not require normality of the 

response variable, nor do they require homogeneity of variances. 
Hence, Generalized Linear Models can be used when response 
variables follow distributions other than the normal distribution, 
and when variances are not constant. Hence, data on parasitoid 
attraction count would be appropriately analyzed as a Poisson 
random variable within the context of the Generalized Linear 
Model. Exponential of the regression coefficient is also present 
in order to examine the likelihood of the parasitoid attracted to 
the plant.Thus the non-normal data was subject to Generalized 
Linear Multivariate Model (GLiMM) with data on number of 
parasitoids attracted as the dependent variable, host plants as 
independent variables and time as a covariate. A log linear 
poisson regression model was fit for the count data.   
 
Influence of host plants on the parasitoids using olfactometer 
studies 
        The orientation experiment of parasitoid was carried out 
with eight arm, six arm and ‘Y’ tube olfactometer to cram the 
influence of host crops on parasitoid efficiency. The outcome of 
the orientation of A. papayae towards the odours of different host 
plants were given below. An attempt has been made to find the 
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parasitoid attraction pattern between host plants, when they are 
healthy and when they are infested with mealybugs over time (5, 
10, 15, 20 and 30 minutes). The results showed significant 
variation in the orientation of A. papayae. The parasitoids made 
more positive movements towards the odours from the infested 
leaves than the healthy leaves of plants. Insects respond to 
different olfactory cues like volatiles from plants (e.g., 
phytophagous insects), host odours (e.g., parasitoids and 
predators), and pheromones for mate searching and aggregation. 
In the present study, it was observed that there were more 
number of parsitoid attraction events towards the infested hosts 
than healthy host plants over time. This was supported by the 
findings of Zhang et al. (2004), who reported that female 
parasitoids were attracted to Phenacoccus solenopsis infested 
cotton leaves. 
 
Host crop influence studies - Eight arm olfactometer  

        It may be observed that there were more number of parsitoid 
attraction events in the infested study than the study with healthy 
host plants over time. Mealybug alone is used as standard arm, to 
check the presence of any tropic interaction between the pest, 
parasitoid and host plants against control arm. It may also be 
observed that there was a uniform trend of more parasitoids 
visiting the plants over time that there was an increase in the 
attraction of parasitois.   
 
Eight arm olfactometer using healthy host plant leaves 
        Time variable had been introduced as a covariate and hence 
it was not presented in the table. The ‘B’ value signifies the 
weightage given to each healthy host plant based on the number 
of parasitoids attracted and the p value provides the statistical 
significance of the poisson loglinear estimate when time (minutes 
after release) is a covariate (Table 1). 

 
Table 1. Generalized Linear Model (GLiM) – Loglinear Poisson Regression Model in eight arm Olfactometer using healthy 

host plant leaves 
 
Parameter B p value Bonferroni Test 
Papaya       1.2 <0.001 <0.001 
Cotton       0.6 0.056 0.368 

Tapioca      0.0 - - 

Mulberry     0.2 0.506 1.000 
Brinjal      0.0 - - 
Hibiscus     0.0 - - 
Standard     3.4 <0.001 <0.001 
Untreated    0.0 - - 
 
        It was observed that there is a significant difference between 
the arms. However, standard arm showed statistically significant 
difference among the eight arms by attracting more number of 
parasitoids, followed by papaya, cotton and mulberry. The post 
hoc Bonferroni test reveal that papaya and the standard arm 
differed significantly from the untreated arm (control) in terms of 

number of parsitoids attracted (Table 2). Others host plants did 
not show any trend of attraction over the time. Weightage (B 
value) was higher for the standard arm (3.4) followed by papaya 
(1.2). Cotton (0.6) and mulberry (0.2) weightage, whereas no 
weightage for other plants.  

 
Table 2. Mean parasitoids attracted in eight arm olfactometer with healthy host plants 

 

Healthy host leaves 
Number of parasitoids attracted (numbers)* 
5 MAR 10 MAR 15 MAR 20 MAR 30 MAR 
Mean SD Mean SD Mean SD Mean SD Mean SD 

Papaya 0.6 0.5 0.9 0.7 1.1 0.6 1.4 0.7 1.4 0.7 
Cotton 0.4 0.5 0.5 0.5 0.6 0.5 0.7 0.7 0.7 0.7 
Tapioca 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Mulberry 0.3 0.5 0.3 0.5 0.4 0.5 0.5 0.5 0.5 0.5 
Brinjal 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Hibiscus 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Standard 4.1 1.4 4.8 1.5 9.0 1.2 12.9 1.4 15.5 1.7 
Untreated 0.0 0.0 0.2 0.4 0.4 0.5 0.4 0.5 0.6 0.7 
*Mean of ten replications 
MAR – minutes after release 
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Eight arm olfactometer using infested host plant leaves 
 

Table 3. Generalized Linear Model (GLiM) –  Loglinear Poisson Regression Model in eight arm olfactometer using infested 
host leaves 

 
Parameter B p value Bonferroni Test 
Intercept -30.6 <0.001 <0.001 
Papaya       32.3 <0.001 <0.001 
Cotton       31.8 <0.001 <0.001 

Tapioca      0.0 -  
Mulberry     31.3 <0.001 <0.001 
Brinjal      30.8 <0.001 <0.001 
Standard     31.9 <0.001 <0.001 
Hibiscus     30.0 <0.001 <0.001 
Untreated    0.0 .  

 
        Table 3 exhibited that there was a significant difference 
among arms. However, standard arm and papaya leaves showed 
significant difference among the eight arms by attracting more 
number of parasitoids, followed by cotton and mulberry. Five 
minutes after release infested papaya leaves and standard arm 
(mealybug) attracted same number of parasitoids (2.6 ± 0.5) 
followed by cotton (2.2 ± 1.0) and there was no attraction to 
tapioca leaves. 10 minutes after release (MAR), the attraction 
was increased in papaya leaves (4.7 ± 0.5) than standard (4.2 ± 
0.6). At 15 MAR, 20 MAR and 30 MAR there was a substantial 
increase in the number of parasitoids attracted to infested papaya 
leaves (5.9, 7.4 and 8.3 numbers respectively) than standard arm 
(4.1, 4.0 and 3.9 numbers respectively). Infested cotton leaves 
also attracted more number of parasitoids as standard arm on 15 
MAR and 20 MAR (4.0 numbers in both) and it was increased 

after 30 minutes which was higher than standard arm (4.1 
numbers) (Table 4). 
        This finding was supported by many authors, who reported 
the tropic interaction of pest, plants and parasitoids. Volatiles 
emitted by mealybug-infested plants are also suspected to attract 
natural enemies of the mealybug (Nadel and van Alphen, 1987). 
This has been supported by Calatayud et al. (1994), who reported 
that changes in chemicals produced by the cassava plant due to 
Phenacoccus manihoti infestation resulted in the emission of 
volatiles and it attracted Apoanagyrus lopezi and A. diversicornis 
(sexual strain) towards them. Females of various parasitoids of 
herbivores make use of plant odours induced by insect feeding to 
locate host plants that may carry their hosts (Vet and Dicke, 
1992; Turlings and Benrey, 1998; Turlings and Wäckers, 2004). 

 
Table 4. Mean parasitoids attracted in eight arm olfactometer with infested host plants 

 

Infested  
host leaves 

Number of parasitoids attracted (numbers)* 
5 MAR 10 MAR 15 MAR 20 MAR 30 MAR 
Mean SD Mean SD Mean SD Mean SD Mean SD 

Papaya 2.6 0.5 4.7 0.5 5.9 0.7 7.4 0.8 8.3 0.5 
Cotton 2.2 1.0 3.3 0.7 4.0 0.7 4.0 0.7 4.1 1.0 
Tapioca 0.0 0.0 0.2 0.4 0.2 0.4 0.2 0.4 0.0 0.3 
Mulberry 1.0 0.8 2.5 0.5 2.3 0.5 2.3 0.5 2.0 0.5 
Brinjal 0.9 0.7 1.5 0.7 1.4 0.7 1.5 0.7 1.3 0.7 
Hibiscus 0.6 0.5 0.8 0.6 0.6 0.5 0.6 0.5 0.4 0.5 
Standard 2.6 0.5 4.2 0.6 4.1 0.6 4.0 0.8 3.9 0.0 
Untreated 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
*Mean of ten replications 
MAR – minutes after release 
 
        The trend of parasitoid in the present study was supporting 
the report of Vinson (1981) and Weseloh (1981), that many 
parasitic hymenoptera use olfactory cues and responses to orient 
first towards a potential host habitat and second towards their 

host. The present findings were in accordance with result of 
Reddy et al. (2002) who indicated that the sex pheromone and 
larval frass volatiles from the diamondback moth, as well as 
volatile compounds from cabbage, may be used to locate their 
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diamondback moth host by the parasitoids Trichogramma 
chilonis, Cotesia plutellae and predator Chrysoperla carnea.  
Host crop influence studies - Six arm olfactometer  
Six arm olfactometer using healthy host plant leaves  
        It was observed that there is a significant difference between 
the arms. However, papaya showed statistically significant 

difference among the six arms by attracting more number of 
parasitoids (weightage 0.2), followed by cotton and control. The 
post hoc Bonferroni test (Table 5)  revealed that the brinjal, 
mulberry and tapioca were differed significantly from the 
untreated arm (control) in terms of number of parsitoids attracted 
(Table 6).

 
 
Table 5. Generalized Linear Model (GLiM) –  Loglinear Poisson Regression Model in six arm olfactometer using healthy host 

leaves 
 
Parameter B p value Bonferroni Test 
Papaya 0.2 0.368 0.368 
Cotton -0.5 0.012 0.012 
Tapioca -0.2 <0.001 <0.001 
Mulberry -0.7 <0.001 0.001 
Brinjal -0.6 <0.001 0.001 
Control 0.0 

   
Table 6. Mean parasitoids attracted in six arm olfactometer with healthy host plants 

 

Healthy   
host  
leaves 

Number of parasitoids attracted (numbers)* 
5 MAR 10 MAR 15 MAR 20 MAR 30 MAR 
Mean SD Mean SD Mean SD Mean SD Mean SD 

Papaya 0.6 0.5 0.8 0.4 1.2 0.4 2.0 0.7 2.4 0.5 
Cotton 0.2 0.4 0.2 0.4 0.6 0.5 1.0 0.7 1.6 0.8 
Tapioca 0.0 0.0 0.0 0.0 0.6 0.8 0.6 0.8 0.8 0.8 
Mulberry 0.0 0.0 0.0 0.0 0.6 0.8 0.8 0.8 1.4 0.5 
Brinjal 0.0 0.0 0.0 0.0 0.6 0.8 1.2 0.8 1.0 0.7 
Control 0.3 0.5 0.7 0.7 1.3 0.5 1.8 0.9 2.0 0.8 
*Mean of ten replications 
MAR – minutes after release 
 
Six arm olfactometer using infested host plant leaves  
        The table 7 exhibited a significant difference among the 
arms having different host leaves. Bonferroni test revealed higher 
weightage (B value) to papaya (5.86) followed by cotton (3.14). 
However, while comparing 20 number of parsitoids released to 
host plants, infested papaya leaves attracted 2.2 ± 0.8 parsitoids 
after five minutes and it was followed by cotton with that of 1.4 
± 0.5 number of parasitoids. There was no attraction to tapioca 

leaves. After 10 minutes the attraction was increased in papaya 
leaves (3.7 ± 1.3) and tapioca also attracted 1.1± 0.7 numbers. At 
15MAR, 20 MAR and 30 MAR there was a substantial increase 
in the number of parasitoids attracted to infested papaya leaves 
(5.4, 9.1 and 10.1 numbers respectively) than other plants. On the 
other hand at 30 MAR, tapioca (0.7) had very lesser number of 
parsitoids attracted (Table 8). 

 
Table 7. Generalized Linear Model (GLiM) –  Loglinear Poisson Regression Model in six arm olfactometer using infested host 

leaves 
 
Parameter B p value Bonferroni Test 
Papaya 5.86 <0.001 <0.001 

Cotton 3.14 <0.001 <0.001 
Tapioca 0.86 <0.001 <0.001 
Mulberry 1.82 <0.001 <0.001 
Brinjal 1.02 <0.001 <0.001 
Control 0   
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Table 8. Mean parasitoids attracted in six arm olfactometer with infested host plants 

 

Infested   
host leaves 

Number of parasitoids attracted (numbers)* 
5 MAR 10 MAR 15 MAR 20 MAR 30 MAR 
Mean SD Mean SD Mean SD Mean SD Mean SD 

Papaya 2.2 0.8 3.7 1.3 5.4 0.8 9.1 0.7 10.1 0.6 
Cotton 1.4 0.5 2.1 0.7 3.2 0.6 5.2 0.8 5.0 0.8 
Tapioca 0.6 0.5 1.1 0.7 1.7 0.7 1.4 0.5 0.7 0.5 
Mulberry 1.1 0.6 1.9 0.7 2.5 0.5 2.4 0.5 2.4 0.5 
Brinjal 0.4 0.5 1.0 0.5 1.6 0.7 1.7 0.7 1.6 0.7 
Control 0.0 0.0 0.4 0.5 0.4 0.5 0.2 0.4 0.2 0.4 
*Mean of ten replications 
MAR – minutes after release 
 
        In the present study using eight arm olfactometer, mealybug 
alone was tested against host plant leaves as standard. However, 
this situation may not occur naturally under any circumstances. 
Hence economically important plants except hibiscus were tested 
in the six arm olfactometer against control. The results revealed 
that mealybug infested papaya and cotton leaves attracted more 
number of parasitoids over other plants tested against the healthy 
leaves. This results indicated that parasitoid have associated 
learning as inborn character. Since, they chose the plants that the 
mealybugs evolved naturally such as papaya, which is the natal 
host of this pest. This is in accordance with the ability of females 
of many parasitoid species that are able to learn to associate 
specific plant-produced odours with the presence of hosts. This is 
supported by Tamo et al. (2006), who concluded that Cotesia 
marginiventris and Campoletis sonorensis chose the odour of the 
plant species that they had evolved, but Microplitis rufiventris 
showed an even stronger preference for maize odours, 
independently of the plant they had experienced earlier. Zurcher 
(2006) reported the plant odour preferences and learning ability 
of three solitary endoparasitoids of Spodoptera species. 
 
Host crop influence studies – ‘Y’ tube olfactometer Studies 

        The count data of ‘Y’ tube olfactometer studies followed the 
normal distribution (Kolmogrov Smirnov, p>0.05) and hence 
one-way ANOVA was employed with the three readings 
recorded in each experiment that includes the number of 
parasitoids moving towards healthy arm, the infested arm and the 
number of parasitoids that made no choice among the host plants.  
 
Experiment on healthy and infested host plant leaves 
        The results exhibited that there was a significant difference 
between the arms of ‘Y’ tube. However, the arm having infested 
leaves attracted more number of parasitoids and showed 
statistically significant difference than healthy leaves. The 
parasitiods made more positive movements towards the odours 
from the infested leaves over healthy (Table 9) Comparing the 
preference of the 20 parasitoids towards the healthy and infested 
host leaves, papaya recorded more number of parasitoids 
attraction (18.0 ± 0.7)  to infested leaves than healthy leaves (2.4 
± 1.2) and 0.2 ± 0.4 recorded no response to either. Papaya was 
followed by cotton by having an attraction of 16.6 ± 0.5 
parasitoids. Mulberry and brinjal were grouped in attracting 16.0 
± 0.7 and 15.7 ± 0.8 number of parasitoids respectively. The 
parasitoids that were not chosen any leaves was higher in tapioca 
(2.9 ± 0.9) followed by hibiscus (2.0 ± 0.8). 

 
Table 9. Parasitoid movement in ‘Y’ tube olfactometer with healthy and infested leaves of host plant 

 

Host plants No. of parasitoids released 
Attraction of parasitoids (numbers)* 

Towards infested  leaves Towards healthy leaves No Response 

Papaya 20 18.0a  ± 0.7 2.4c  ± 1.2 0.2d ± 0.4 
Cotton 20 16.6b  ± 0.5 3.5a  ± 0.8 0.1d ± 0.3 
Tapioca 20 14.1d  ± 1.0 3.1b  ± 1.3 2.9a ± 0.9 
Mulberry 20 16.0c  ± 0.7 3.4a  ± 0.8 1.0c ± 0.9 
Brinjal 20 15.7c  ± 0.8 3.3b  ± 1.1 1.4c ± 0.5 
Hibiscus 20 13.9d ± 0.6 4.3a  ± 0.7 2.0b ± 0.8 

One Way ANOVA 
F 45.8 3.8 24.3 

p <0.0001 0.005 <0.0001 

*Mean of ten replications 
Post hoc test – Duncan’s homogenous subsets. 
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Experiment on infested leaves Vs infested leaves with mealy 
covering 
        The results (Table 10) exhibited that there was significant 
difference between the arms of ‘Y’ tube. However, the arm 
having infested leaves with mealy covering of mealybug 
attracting more number of parasitoids and showed statistically 
significant difference than infested leaves alone. The parasitiods 
made more positive movements towards the odours from the 
infested leaves with mealy covering over the infested leaves 
alone. Comparing the preference of the 20 parasitoids towards 

the host leaves, papaya recorded more number of parasitoids 
attraction (15.6 ± 1.1) to infested leaves with mealy covering 
than infested leaves alone (4.4 ± 1.1). However, there was no 
choice for parasitoids to select ‘no response’. Papaya was 
followed by cotton that attracted 14.4 ± 0.7 parasitoids. Tapioca 
and hibiscus were grouped in attracting 12.1 ± 1.0 and 11.7 ± 0.5 
number of parasitoids respectively. The parasitoids that has not 
chosen choice was not often and observed in tapioca (0.3 ± 0.5), 
brinjal (0.2± 0.4) and hibiscus (0.1± 0.3). 

 
Table 10. Parasitoid movement in ‘Y’ tube olfactometer with infested leaves and infested leaves with mealy covering of host 

plant 
 

Host plants 
No. of 
parasitoids 
released 

Attraction of parasitoids (numbers)* 

Towards infested  
leaves 

Towards infested  leaves 
with mealy covering No Response 

Papaya 20 4.4c ± 1.1 15.6a ± 1.1 0.0b ± 0.0 

Cotton 20 5.6b ± 0.7 14.4b ± 0.7 0.0b ± 0.0 

Tapioca 20 7.6a ± 1.0 12.1d ± 1.0 0.3a ± 0.5 

Mulberry 20 6.1b ± 0.7 13.8c ± 0.6 0.1a ± 0.3 

Brinjal 20 6.3b ± 0.7 13.5c ± 0.7 0.2a ± 0.4 

Hibiscus 20 8.3a ± 0.5 11.7d ± 0.5 0.0b ± 0.0 

One Way ANOVA 
F 45.8 3.8 24.3 

p <0.0001 0.005 <0.0001 
*Mean of ten replications 
 
        The parasitoid orientation in Y - tube olfactometer of the 
present study revealed that, infested leaves attracted more 
number of parasitoids, when they are tested with healthy leaves. 
Infested leaves with mealy covering attracted even a more 
numbers than in infested leaves alone. 
 
Experiment on combination of infested leaves of host plants 
        The outcome of the experiments showed significant 
variation in the orientation of parasitoid to odours of different 
host plants. In natural environment, all the selected host plants 
will not exhibited together. So, combination of the host plants 
was tried using the correlation matrix and they were presented in 
the table 11. The table showing the mean number of parasitoids 
attracted to the plants when they combined with each other. The 
infested leaves were taken as the treatment. The upper diagonal 
of the matrix shows the mean number of parasitoids attracted to 

the primary arm that the first host of the paired combination and 
the lower diagonal is data on attraction to the paired plants.  
        Papaya engrossed more number of parasitoids, when it 
combined with other host plants, while tapioca with other 
combinations, attracted lowest number of parsitoids than the 
paired host. When cotton combined with other plants, it 
enthralled more number of parasitoids except in combination 
with papaya. Infested mulberry leaves attracted marginally 
higher than other plants except with papaya and cotton. Brinjal 
recorded more parasitoids than hibiscus. Hibiscus was observed 
to be higher in attracting parasitoids with tapioca only. These 
results indicated that the papaya is highest preferred host for 
parasitoid, while tapioca is the least preferred host. The upshot of 
the experiment revealed that the preference level of parasitoid to 
infested leaves has been in the order ‘papaya > cotton > mulberry 
> brinjal > hibiscus > tapioca’. 

 
Table 11. Matrix on attraction of parasitoids in ‘Y’ tube olfactometer using combination of infested host leaves 

 
Host leaves Papaya  Tapioca Cotton Mulberry Brinjal Hibiscus 
Papaya * 7.8 8.2 7.2 8.8 8.6 
Tapioca 1.6 * 1.6 1.2 0.4 2.6 
Cotton 1.8 6.0 * 6.2 6.2 6.8 
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Mulberry 1.6 5.8 2.6 * 6.0 6.6 
Brinjal 1.2 4.2 3.6 3.2 * 4.6 
Hibiscus 0.8 1.4 3.2 3.2 4.4 * 
   
 
        All the six host plants tested will not be occur together in 
the natural environment. So to test the efficiency of parasitoid 
simulated in a natural system, the plants were tested in different 
permutations in Y-tube olfcatometer. The plants attracted 
different number of parasitoids at different permutations of the 
plants. Infested papaya leaves attracted more numbers, whereas 
tapioca leaves attracted less numbers than others, when 
combined with other plants. Next to papaya, cotton attracted 
more parasitoids in all the permutations except in papaya – 
cotton combination. This might be due to the volatiles emitted by 
different plants vary in their dominance over others, as discussed 
above. 
 

IV. CONCLUSION 
        The olfactometer studies revealed that there were more 
number of parsitoid attraction events towards the infested hosts 
than healthy host plants over time. Finally the present 
investigation on adaptive plasticity of parasitoid on mealybug 
from different host plants has revealed the importance of host 
plant odour on the parasitoid efficiency. Future research should 
be focused on capitalizing phenotypic plasticity as an adaptive 
mechanism in generalist parasitoids living in changing 
environments, determining the effect of high plastic parasitoids 
on the efficiency of pest control, and quantifying the relative 
frequency and dynamics of these A. papayae and mealybug-host 
populations in the field. 
 

REFERENCES 
[1] Calatayud, P. A., Y. Rahb, W. E Tjallingii, M. Tertuliano and B. Le RÜ. 

1994. Electrically recorded feeding behavior of cassava mealybug on host 
and non-host plants. Entomol. Exp. Appl., (in press). 

[2] Godfray, H.C.J. 1994. Parasitoids: behavioral and evolutionary ecology. 
Princeton University Press, Princeton, New Jersey. 

[3] Hao, H., J. Sun  and J. Dai. 2012. Preliminary analysis of several attractants 
and spatial repellents for the mosquito, Aedes albopictus using an 
olfactometer. J.Insect Sci., 76: 1-10.  

[4] Hilker, M. and T. Meiners. 2006. Early herbivore alert: insect eggs induce 
plant defense. J. Chem. Ecol., 32: 1379– 1397. 

[5] Nadel, H. and J. J. M. Van alphen. 1987. The role of host- and host-plant 
odors in the attraction of a parasitoid, Epidinocarsis lopezi, to the habitat of 
its host, the cassava mealybug, Phenacccus manihoti. Entomol. Exp. Appl., 
45: 181-186. 

[6] Ranjith. A.M. 2007. An inexpensive olfactometer and wind tunnel for 
Trichogramma chilonis Ishii (Trichogrammatidae: Hymenoptera). J. Trop. 
Agric., 45 (1-2): 63–65. 

[7] Reddy, G.V, P.J.K. Holopainen and A. Guerrer. 2002. Olfactory responses 
of Plutella xylostella natural enemies to host pheromone, larval frass, and 
green leaf cabbage volatiles. J. Appl. Ecol., 28:131–143. 

[8] Tamò, C., I. Ricard, M. Held, A. C. Davison and T. C. J. Turlings. 2006. A 
comparison of naive and conditioned responses of three generalist 
endoparasitoids of lepidopteran larvae to host-induced plant odours. Anim. 
Biol., 56:205–220. 

[9] Turlings, T. C. J. and B. Benrey. 1998. The effects of plant metabolites on 
the behavior and development of  parasitic wasps. Écoscience, 5: 321-333. 

[10] Turlings, T. C. J. and F. Wäckers. 2004. Recruitment of predators and 
parasitoids by herbivore-injured plants. In: Advances in Insect Chemical 
Ecology. R. Carde and J. G. Millar (Eds.). Cambridge University Press, 
Cambridge. pp. 21–75. 

[11] Vet, L.E.M. and M. Dicke. 1992. Ecology of infochemical use by natural 
enemies in a tritrophic context. Annu. Rev. Entomol., 37: 141–172. 

[12] Vinson, S. B. 1981. Habitat location. In. Semiochemicals: Their Role in 
Pest Control. Nordlund, D. A., R.L. Jones, and W.J. Lewis (Eds.), John 
Wiley & Sons, New York. pp. 51-77 

[13] Vinson, S. B. 1985. The behavior of parasitoids. In: Comprehensive Insect 
Physiology, Biochemistry and Pharmacology, G. A. Kerkut and L. I. Gilbert 
(Eds.). Vol. 9. Pergamon Press, Elmsford, New York. pp. 417–469. 

[14] Weseloh, R.M. 1981. Host location by parasitoids, In: Semioehemicals: 
Their Role in Pest Control. D.A. Nordtund, R.L. Jones, and W.J. Lewis 
(Eds.), John Wiley & Sons, New York. pp. 79-95 

[15] Zhang, F., S. Toepfer, K. Riley, and U. Kuhlmann. 2004. Reproductive 
biology of Celatoria compressa (Diptera : Tachinidae), a parasitoid of 
Diabrotica virgifera virgifera (Coleoptera : Chrysomelidae). Biocontrol Sci. 
Tech., 14: 5-16. 

[16] Zürcher, C. T. 2006. A comparative study on the plant odour preferences 
and learning ability of three solitary endoparasitoids of Spodoptera species. 
Thèse présentée à la Faculté des Sciences. Institut de Biologie. Université 
de Neuchâtel. 137 p. 

 

AUTHORS 
First Author – Dr. R. Nisha*Assistant Professor, Department Of 
Crop Protection, Imayam Institute Of Agriculture And 
Technology, Thuraiyur, Trichy (Affiliated To Tamil Nadu 
Agricultural University)– 621 206, nisharengadoss@gmail.com 
Second Author – Dr. J.S. Kennedy**, Professor, Department of 
Agricultural Entomology, Tamil Nadu Agricultural University, 
Coimbatore- 641 003, jskennedy@tnau.ac.in, 
jskennedy@gmail.com 
 
Correspondence Author – Dr. R. Nisha*, 
nisharengadoss@gmail.com, +91-9786886439.

 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 12, December 2015      338 
ISSN 2250-3153   

www.ijsrp.org 

Performance Analysis for Authentication in Digital Gray 
Scale Image using DWT Domain 

Shveti Sejpal*, Dr. Nikesh Shah** 
 

* Research Scholar, Saurashtra University, Rajkot, Gujarat, India 
** Department of Physics, Saurashtra University, Rajkot, Gujarat, India 

 
    
Abstract- This paper presents a blind digital image watermark embedding technique and its comparative performance analysis based 
on Discrete Wavelet Transform (DWT) domain for hiding little but important information in cover image. In order to confirm to 
human perception characteristics, this approach uses two frequency sub-bands HL and HH of DWT to embed a multi-bit watermark 
image. Here to achieve better robustness and perceptual quality the watermark bits are distributed to the wavelet coefficients of the 
image edges in every selected sub-band. Here for DWT decomposition simple, orthogonal, symmetric ‘Haar’ wavelet is used. Here 
gain factor K=0.55 is selected for testing the performance under several attacks. In DWT domain good perceptual quality is achieved 
with PSNR value 29.7493, SSIM value 0.9451 and NC value 0.9831. We further demonstrated that our technique is robust against 
several filter attacks and noise addition. 
 
    Index Terms- Digital watermarking, Discrete wavelet Transform, Robustness 
 

I. INTRODUCTION 

Advances in communication technology, now a day’s digital data can be used very easily in an illegal way. It can be modified, 

copied, and distributed again. It can be easily violated by graphical modification. Digital rights management (DRM) is an important 
issue in multimedia applications and services. One of the empowering technologies for DRM is digital watermarking [1].The 
authenticity of content and the Copy right protection, for authors and owners and are the crucial factors to be solved. Digital 
Watermarking is the solution for these problems. Imperceptibility, Payload Capacity, Robustness and security are four attributes those 
determine quality of image watermarking scheme. In Digital watermarking number of techniques are used to embed the information 
into the cover data, without the degradation of the perceptual quality and ensuring that it is difficult to be removed simultaneously [2]. 
Through transform domain we can achieve higher payload capacity and good robustness. Followings are the applications of digital 
image watermarking based security solutions can play a key role: fingerprinting, medical images, in distributes systems, securing 
image data in banking service, protecting enterprise data. Specifically in this paper we have embedded the watermark message in HL 
and HH band through Discrete Wavelet Transform. This paper is organized in 6 section: Section-II gives survey of work related to 
DWT, section-III gives Introduction of DWT In section-IV Proposed Technique is presented. Experimentation and results are 
particularized in section-V while conclusion is drawn in section-VI. 

II. RELATED WORK 
Earlier as watermark embedding technique Spatial Domain was used. It has the advantage of easy implementation and low 

computational complexity but it is fragile to some common attacks. Ramani K. et al.[3]proposed the LSB based watermarking 
technique in spatial domain, here to determine pixels to be use for embedding pseudo random generator is used, based on the given 
seed or key is the straightforward method, but this is not completely secure algorithm. In order to overcome these shortcomings, the 
digital watermarking technique based on Discrete Wavelet Transforms has been presented. The HH and LL sub-bands are used to 
construct the DWT multi watermarking scheme. The combination of the two sub-bands for embedding the watermark provides a 
system with good robustness in a large scale[4]. M. Chandra has used middle frequency band to add watermark image bits in the cover 
image [5]. Here our proposed method is more robust compared to this method. 

In this paper we have used DWT domain that imperceptibly embeds the image watermark in the cover image such that watermark 
can be extracted later. Images are the region of similar texture that are connected and gray scale that forms the object. For image 
analysis Wavelet Transform are best suited. To analyze sharp spikes and discontinuities of the signal wavelet functions are used. 
  

III. DISCRETE WAVELET TRANSFORM 
    The Discrete Wavelet Transform (DWT) is the most advanced and useful transform domain watermarking technique that is used for 
signal processing application such as image compression, multi resolution signal processing, etc. images are the non-stationary signal 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 12, December 2015      339 
ISSN 2250-3153   

www.ijsrp.org 

and the wavelet transform is used to analyze the non-stationary signals. [6]It is a hierarchical transform. DWT has the capabilities to 
study or analyze a signal at different levels i.e. multi resolution analysis [7]. 
     In Discrete Wavelet Transform (DWT) unlike the DCT, no need to divide the input image into non-overlapping 2-D blocks and 
allows localization in both time frequency and spatial frequency. In DWT signal is decomposed into low pass signal and high pass 
signal i.e. the image is decomposed into approximation sub-band LL and detail sub-bands, Horizontal band (HL), Vertical band (LH) 
and diagonal sub-band ((HH). The high frequency contains the edge component information. As the human eye is less sensitive to 
changes in edges, usually for watermarking high frequency components are used [8].DWT has higher flexibility in choosing the type 
of wavelet function such as Daubechies, Coiflet, Harr, Marr, Morlet, etc. [9]. DWT algorithm is featured as relatively low complex.  
     The process can then be repeated to obtain multilevel of wavelet decomposition. The image can be decomposed to 1-level DWT, 2-
level DWT, up to N-level DWT. 

 

IV. PROPOSED TECHNIQUE 
    The proposed method is implemented in DWT domain. An image is a 2-D function f (x, y) (2-D image), where x and y are 

spatial coordinates, and the amplitude off at any pair of (x, y) is grey level of the image at that point. For example, a grey level image 
can be represented as: 

fij = f(xi,yi)  
When x, y and the amplitude value of f are finite and discrete quantities then it is called as digital image. These finite set of the 

digital values is termed as pixels. Typically, the pixels are stored in computer memory as a matrix of real number [10]. 
The figure 2 shows the idea of embedding water in the cover image at the sender side. Here cover image is decomposed in to sub 

bands. The best wavelet sub-band i.e. the detail component bands HL and HH are modified to spread the watermark as the CDMA 
sequence in the host image. After the watermark is embedded it is transmitted in the channel. 
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LL 

HL 

LH 

HH 

LL1 LH1 

HH1 HL2 

HL HH 

LH 

Figure 1: Fundamental process of discrete wavelet transform on image 
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Watermark Embedding Process: Watermark Extracting Process: 

 

 

Figure 2: Watermark Embedding and Extracting Process 
A. Watermark Embedding Process: 

Input: Cover Image, Watermark message, Gain Factor K 
Output: Watermarked Image, PSNR. 
 
Step 1: Read the gray scale Cover Image and determine the size of the Cover Image. 
 [Mc,Nc] = size(cover_object); 
Step 2: using “Haar” wavelet apply 2D-DWT to Cover Object to get the four non overlapping sub bands. 
 [LL,LH,HLHH]=dwt2(cover_object,'haar'); 
Step 3: Set the Gain Factor to K for embedding. 
Step 4: Read in the watermark message and reshape it to a vector (Message_vector). 
Step 5: Generate a CDMA PN sequence using an independent state. (Key image as state of the PN sequence) 
Step 6: If the watermark bit is black i.e. zero, add the PN sequence to HL and HH sub-bands. 
Step 7: Perform one level Inverse DWT with new_HL and new_HH, to generate watermarked image: 

watermarked_image = idwt2(LL,LH,new_HL,new_HH,'haar',[Mc,Nc]);  
Step 8: Display Watermarked image and PSNR. 
 

B. Watermark Extracting Process: 

Input: Watermarked Message, key image 
Output: Recovered Watermark 

Cover Image 
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Step 1: Read the watermarked image, and determine the size of the watermarked image. 
Step 2: Read the Original Watermark Image, and determine the size of watermark. 
Step 3: using “Haar” wavelet apply one level DWT to Watermarked image to separate ‘Recovered HL’ and ‘Recovered HH’ band as  

[LL, LH, Recovered HL, Recovered HH] = dwt2(Watermarked_image,’Haar’); 
Step 4: Initialize the Message_vector to all ones. 
Step 5: Generate a CDMA PN sequence using an independent state. (Key image as state of the PN sequence). And compute the 

correlation coefficient between recovered detail components (Recovered HL, Recovered HH) and PN sequences. 
Step 6: Find the mean correlation and compare it with correlation  

for (i=1:length(message_vector)) 
if (correlation(i) > mean(correlation)) 

message_vector(i)=0; 
end 

end 
Step 7: Reshape the message_vector and display the recovered watermark. 

V. EXPERIMENTATION AND RESULTS 
    The proposed method is implemented and experiments are carried out using MATLAB. The distinct types of tests are carried out 

for evaluating the perceptual quality and robustness with high payload capacity for grey scale images of 640 X 426 size and 
watermark of 23 X 50 size.  Figure 3 shows sample output of DWT domain based method with original cover image, Watermarked 
Image, original watermark and extracted watermark. 

 
(A) 

 
(B) 

Figure 3: Sample output of DWT domain based method. (A) Original Cover Image & Watermarked Image. (B) Original Watermark & 
Extracted Watermark. (Resized the images for display purpose) 

 
In this algorithm during embedding process there is only minimal degradation to cover image and easily the small watermark is 

retrieved from the watermarked image. In wavelet domain watermarking shows the most promising result. In wavelet domain this 
algorithm is most simple but yet gives the excellent result.  

The objective is to test the quality measures: Perceptual Transparency and Robustness of the watermarking technique. Perceptual 
transparency means by the presence of watermark the perceived quality of the image should not be degraded. We have used the 
following visual quality matrix for the sake of comparison of the degradation of the watermarked image. 

 
MSE as signal fidelity measure: 

𝑀𝑆𝐸(𝑋,𝑌) =
1
𝑁
�(𝑋𝑖 − 𝑌𝑖)2
𝑁

𝑖=0

 

In the literature of image processing, MSE is often converted to a peak signal-to-noise ratio (PSNR) measure [11] 

𝑃𝑆𝑁𝑅 = 10 log10
2552

𝑀𝑆𝐸  
 
Structured Similarity Index (SSIM) is used to measure the similarity between two images. SSIM computes three similarity 

functions: luminance, contrast and structural similarity [10]. 
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𝑆(𝑋,𝑌) = �
2𝜇𝑋𝜇𝑌 + 𝐶1
𝜇𝑋2 + 𝜇𝑌2 + 𝐶1

� .�
2𝜎𝑋𝜎𝑌 + 𝐶2
𝜎𝑋2 + 𝜎𝑌2 + 𝐶2

� . �
𝜎𝑋𝑌 + 𝐶3
𝜎𝑋𝜎𝑌 + 𝐶3

� 

 
Normalized Correlation (NC): 
The measure of resistance of watermark against intentional and unintentional attacks is known as Robustness. Normalized 

correlation is used to measure the similarity and differences between the embedded and recovered watermark. 
 

𝑁𝐶(𝑋,𝑌) =
∑ 𝑋[𝑁].𝑌[𝑁]𝑁−1
𝑁=0

�∑ 𝑋2[𝑁]𝑁−1
𝑁=0 ∑ 𝑌2[𝑁]𝑁−1

𝑁=0
 

 
The role of Gain factor in effective information hiding: 
For embedding the watermark, the ordering of the sub band can be determined by decomposing the cover image into DWT first 

level. The decomposing is shown in the figure 4. 

      
Figure 4: A DWT decomposed image, its 4 bands (LL, HL, LH and HH) 

 
The watermark strength or gain factor, K, have a huge impact on the visual quality of watermarked images and their peak-signal-to-

noise-ratios, PSNR, values [12].  The choice of gain factor affects the embedding and extraction of watermark data on watermarked 
images. The relationship between the gain factor and PSNR (peak Single to Noise) values i.e. the fidelity of the watermark image is 
summarized in Table 1. 

 
Table 1: PSNR values for Watermarked Image 

 
K=0.15 K=0.25 K=0.35 K=0.45 K=0.55 K=1 K=3 K=5 K=10 

LH&HL 40.9749 36.5758 33.6678 31.4893 29.7493 24.5612 15.4185 11.8374 8.4561 
LH&HH 40.9747 36.5757 33.6678 31.4894 29.7493 24.5613 15.4191 11.8377 8.4563 
HL&HH 40.9745 36.5768 33.6679 31.4895 29.7493 24.562 15.4188 11.8363 8.4553 

 
From the figure 5 and figure 6 we can see that watermark embedded in HL and HH sub-band combination have high PSNR & 

SSIM value compared to other sub-band combinations. Figure 8 summarizes the PSNR value decreases as K increases until it reaches 
its minimum value. 

 
Figure 5: PSNR vs sub-band for various gain factors on watermarked image 
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Figure 6: SSIM vs sub-band for various gain factors on watermarked image 

 

 
Figure 7: NC vs sub-band for various gain factors on watermarked image 

 
From figure 7 it is clear that NC values of Watermark image are better in HL & HH sub band than other combination of sub bands 

for all values of gain factor K=0.15 to k=10. 
 

 
Figure 8: PSNR Vs Gain Factor K 

 
Figure 9: NC Vs Gain Factor K 
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As shown in the figure 8 and figure 9 The larger value of K degrades the perceptual transparency of the cover image i.e. image 
Quality but small value of k degrades the robustness of the image under consideration. So for the successful watermark detection the 
value of the K must be in the reasonable range. Thus K=0.55 is selected for testing the performance under several attacks.   

The method is robust in DWT domain (HL & HH sub band) against several possible noise addition and filtering attacks. The details 
of NC for the image for noise addition and noise filtering attacks are shown in the figure 10. The Proposed method is also found better 
performing compared to Method [5] for various noise additions and filtering attacks as shown in figure 11. 

 
 

 
(A) 

 
(B) 

 
(C ) 

 
(D) 

 
(E ) 

 
(F) 

Figure 10: Robustness against Salt & Pepper Noise, Rotation, Cropping, Resizing, Median Filtering, Gaussian Filter Noise 
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Figure 11: Robustness of proposed method compared to method [5] 

VI. CONCLUSION 
The challenging issues of Digital watermarking are to achieve imperceptibility, robustness and high embedding capacity. This 

proposed method fulfils these requirements. The performance of the proposed method is found better than the referenced method 
using LH & HL sub-bands. The proposed method is robust to various attacks and noise addition. This method can be extended for 
medical images, colour images and video watermarking. This method can also be extended to several DWT levels for more robustness 
and security. 
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Abstract- Water is a prime natural stockpile, a basic human need 
and a treasured national asset. Planning, development and 
management of water manoeuvre need to be governed by 
national perspectives. We are all too familiar with the problems 
of water on earth in both qualitative and quantitative aspects. 
India receives annual precipitation of about 4000km3, including 
snowfall. Out of this, monsoon rainfall is of the order of 
3000km3. Rainfall in India is relying on the south west and north- 
east monsoons, on shallow cyclonic depressions and disturbances 
and on local storms. The latest estimate of total water resources 
of India as assessed by NCIWRDP is 1952.87 BCM. The 
(NCIWRD) estimated the total basin wise average annual flow in 
Indian River systems as 1953 km3. The annual potential nature of 
ground water recharge from rainfall in India is about 342.43 km3 
.The total utilizable water resources of India, according to the 
CWC are 1110 BCM. According to NCIWRD, the population of 
India is expected to be 1333 million and 1581 million in high 
growth scenario by the year 2025 and 2050 respectively. This 
eventually would be major cause of water crisis and water quality 
deterioration. An ideal water management technique and 
awareness of people could help to save the life on earth. 
 
Index Terms- Water resources, Groundwater, degraded water, 
surface water, water management 
 

I. INTRODUCTION 
ater bedaubs more than two-thirds of the Earth's surface. 
But fresh water represents less than 0.5% of the total 

water on Earth. The rest is either in the form of seawater or 
locked up in icecaps or the soil, which is why one often hears of 
water sparseness in many areas [1]. 
        There are about 97 percent of all water is in the oceans and 
three percent of all Earth's water that is freshwater. The majority, 
about 69 percent, is locked up in glaciers and icecaps, mainly in 

Greenland and Antarctica. It might be surprised that of the 
remaining freshwater is remained as ground water. No matter 
where on Earth you are standing, chances are that, at some depth, 
the ground below you is saturated with water. Of all the 
freshwater on Earth, only about 0.3 percent is contained in rivers 
and lakes-yet rivers and lakes are not only the water we are most 
familiar with, it is also where most of the water we use in our 
everyday lives exists [2]. 
        Water is finite in quantity, tangible in nature, and un-equally 
distributed throughout the world. Only 2.5% of 1386 million 
cubic kilometers of water available on earth is fresh water and 
one-third of this smaller quantity is available for human use [3]. 
The per capita annual water resource(AWR) has been used to 
classify countries with respect to the water scarcity[4].  
According to international norms ,countries with an AWR per 
capita of 1700 cu m and above have been termed as countries 
where shortage will be rare; if per capita water availability is less 
than 1700 cu m per year then the country is categorized as water 
stressed , if it is less than 1000 cu m per capita per year, then the 
country is classified as water-scarce; and those with an AWR per 
capita of  500 cu m and below as countries where availability of 
water is a primary constraint to life  [5]. Water is essential for 
sustaining all forms of life, food production, economic 
development and for general well being. It is impossible to 
substitutes for most of its uses, difficult to de-pollute, expensive 
to transport and it is truly a unique gift to mankind from nature 
[6].   In India, per capita surface water availability in 1991 and 
2001 was 2309 and 1902m3 respectively and these are projected 
to reduce further to 1401 and 1191m3 by the years 2025 and 2050 
respectively [7]. India receives annual precipitation of about 
4000km3, including snowfall. Out of this, monsoon rainfall is of 
the order of 3000km3. Rainfall in India is reliant on the south 
west and north- east monsoons, on shallow cyclonic depressions 
and disturbances and on local storms (Figure-1). 

 

W 
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Figure-1: Ground water Direction, Flow and Availability 
 
        Population of our country is increasing with an alarming 
rate. It has an adverse impact on water resources in our country. 
In order to fulfill water demands in the future, we will need to 
rationalize on various means of capturing and storing water. A 
good management system may save the quality of water and 
protect it from deterioration. 
 

II. WATER AVAILABILITY AND WATER DEMAND 
IN INDIA 

        According to the National Water Policy of India  [7].  “Out 
of the total precipitation, including snowfall, of around 4000 
billion cubic meters(BCM) from surface water and replenishable 
ground water is put at 1869 billion cubic meters. Because of 
topographical and other constraints, about 60% of this, i.e.690 
billion cubic meter from surface water and 432 billion cubic 
meters from ground water, can be put to beneficial use. (Table-
1). ”The latest estimate of total water resources of India as 
assessed by NCIWRDP is 1952.87 BCM, but this cannot be fully 
put to beneficial use because of topographical and other 
constraints [8-9]. 
 
There are four main sources of water: 

(i) Surface water  
(ii) Underground water  
(iii) Atmospheric water, and 
(iv) Oceanic water.  

 
        In our daily life we use only surface water and underground 
water. Let us study them in detail. (A) Surface water – The main 

source of surface water is precipitation. About 20 percent part of 
the precipitation evaporates and mixes with the environment. A 
part of the running water goes underground. The large part of 
surface water is found in rivers, riverlets, ponds and lakes. 
Remaining water flows into the seas, oceans. Water endowed on 
the surface is called surface water. About two – third of the total 
surface water flows into three major rivers of the country – 
Indus, Ganges and Brahmaputras. The water storage capacity of 
reservoirs constructed in India so far is about 17400 billion cubic 
meters. At the time of independence, the water storage capacity 
was only 180 billion cubic meters. Hence water storage capacity 
has increased about ten times [10].  
        i) Surface Water: India’s average annual surface run-off 
generated by rainfall and snowmelt is estimated to be about 1869 
billion cubic meters (BCM). However, it is estimated that only 
about 690 BCM or 37 per cent of the surface water resources can 
actually be mobilized. This is because (i) over 90 per cent of the 
annual flow of the Himalayas rivers occur over a four month 
period and (ii) potential to capture such resources is complicated 
by limited suitable storage reservoir sites. 
        The average annual precipitation over the entire surface of 
the earth is estimated to be about 100cm.amounting to a total 
volume of about 5x105km3.This is about 39 times the total 
quantity of all water in the atmosphere, implying that the average 
residence time of water in the atmosphere is about 9.4 days  [9].  
Yet, this atmospheric circulation is dynamically linked to the 
much larger time scales of circulation of surface water and 
ground water  and has influenced the earth’s evolution over 
billions of years. 
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Figure-2: Water Resource Management and Procurement Methods 
 
        India is gifted with many rivers. As many as twelve of them 
are classified as major rivers whose total catchment area is 252.8 
million hectares and an average annual potential in rivers is 
1570.98 BCM. Another 48 rivers are classified as minor [11]  
rivers whose total catchment area is 24.9 million hectare  [12-
13]. 
        Many of these rivers are perennial, though few are seasonal. 
This is because precipitation over a large part of India is strongly 

concentrated in the summer monsoon season during June to 
September/October and tropical storm season from May to 
October13. Recently, the National Commission [14] for Integrated 
Water Resources Development (NCIWRD) estimated the total 
basin wise average annual flow in Indian river systems as 1953 
km3.The details is given in Table 1.  
 

 
Table-1: Basin wise average flow of utilizable water (in km3/year) [7]. 

 
Sl.No. River Basin Average annual flow Utilizable flow 
1. Indus 73.31 46 
2. Ganga-Brahmaputra-Meghna Basin 

2a.Ganga 
2b. Brahmaputra sub-basin 
2c. Meghna Sub -Basin 

 
525.02 
629.05 
48.36 

 
250 
24 

3. Subarnarekha 12.37 6.81 
4. Brahmni-Baitarani 28.48 18.3 
5. Mahanadi 66.88 49.99 
6. Godavari 110.54 76.3 
7. Krishna 69.81 58 
8 Pennar 6.32 6.86 
9. Cauvery 21.36 19 
10. Tapi 14.88 14.5 
11. Narmada 45.64 34.5 
12. Mahi 11.02 3.1 
13. Sabarmati 3.81 1.93 
14. West flowing rivers of Kachchh and Saurashtra 

including Luni 
15.1 14.98 

15. West flowing rivers south of Tapi 200.94 36.21 
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16. East flowing rivers between Mahanadi and Godavari 17.08  
17. East flowing rivers between Godavari and Krishna 1.81 13.11 
18. East flowing rivers between Krishna and Pennar 3.63  
19. East flowing rivers between Pennar Cauvery 9.98 16.73 
20. East flowing rivers south of Cauvery 6.48  
21. Area of North Ladakh not draining into Indus 0 NA 
22.. Rivers draining into Bangladesh 8.57 NA 

23. Rivers draining into Mayanmar 22.43 NA 
24 Drainage areas of Andaman,Nicobar and 

Lakshadweep Islands 
0 NA 

25. Total(rounded) 1953 690 
 
        Average water yield per unit area of the Himalayan rivers is 
almost double that of south peninsular river systems, which 
indicates the importance of snow and glacier melt contribution   
from high mountains. Average intensity of mountain glaciations 
varies from 3. 4% for Indus to 3.2% for Ganges and 1.3 for 
Brahmaputra. The tributaries of these river system show 
maximum intensity of glaciations [9]. 
        It is estimated that the Himalayan Mountains cover a 
surface area of permanent snow and ice in the region which is 
about 97,020 km2 with 12930 km2 volume. In these mountains,10 
to 20% of the total surface area is covered by glaciers, while an 
area ranging from 30 to 40% has seasonal snow cover [12].  
These glaciers provide snow and the glacial melt waters keep the 
Himalayan rivers perennial [14].    
        ii) Underground Water: The term underground water 
refers to all water below the water table to great depths. In the 
soil, both water and air coexist in the pore spaces. A profound 
consequence is that the capillary water in the soil can only be 
extracted by plant roots, within certain range of conditions. 
Ground water, on the other hand can be extracted by humans 
through wells. Ground water and soil water together constitute 
the lower part of the hydrological cycle [15].   
        The annual potential natural of ground water recharge from 
rainfall in India is about 342.43 km3, which is 8.56% of total 
annual rainfall of the country. The annual potential ground water 
recharge augmentation from canal irrigation system is about 
89.46km3.Thus, total replenishable ground water resource of the 
country is assessed as 431.89%. After allotting 15% of this 
quantity for drinking and 6 km3 for industrial purposes, and the 
remaining can be utilized for irrigation purposes. Thus the 
available ground water resource for irrigation in India is 361km3, 
of which utilizable quantity (90%) is 325km3.The estimates by 
the central Groundwater Board (CGWB) of total replenishable 
groundwater resource, provision for domestic, industrial and 
irrigation uses and utilizable ground water resources for future 
use are given in Table-2. 
 

Table-2: Ground water resources of India (in km3/year) 
 
Sl.No Groundwater sources Amount(km3/yr) 
1. Total replenishable groundwater 

resource 
432 

2. Provision for domestic, industrial 
and other uses 

71 

3. Available groundwater resource 361 

for irrigation 
4. Utilizable groundwater resource 

for irrigation(90% of sl.3 
325 

5. Total Utilizable groundwater 
resource(sum of sl.nos 2&3 

396 

 Total 1575 
 
        India’s rechargeable annual groundwater potential has been 
assessed at around 431 BCM in aggregate terms. On an all India 
basis it is estimated that about 30 per cent of the groundwater 
potential has been tapped for irrigation and domestic use. The 
regional situation is very much different and large parts of India 
have already exploited almost all of their dynamic recharge. 
Haryana and Punjab have exploited about 94 per cent of their 
groundwater resources. Areas with depleting groundwater tables 
are found in Rajasthan, Gujarat, most of western Uttar Pradesh 
and in all of the Deccan states. Occurrence of water availability 
at about 1000 cubic meters per capita per annum is a commonly 
threshold for water indicating scarcity (UNDP). Investment to 
capture additional surface run-off will become increasingly more 
difficult and expensive in the future. Over time, both for surface 
and groundwater resources, a situation where resources were 
substantially under utilised and where considerable development 
potential existed, has transformed in little more than a generation 
to a situation of water scarcity and limited development options  
[16].   
 

 
 

Figure-3: Women carrying Ground Water far from 
Residential Places. 
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        India faces an increasingly urgent situation: its finite and 
fragile water resources are stressed and depleting while various 
sectoral demands are growing rapidly. Historically relatively 
plentiful water resources have been primarily for irrigated 
agriculture, but with the growth of Indian economy and industrial 
activities water demands share of water is changing rapidly. In 
addition increase in population and rapid urbanisation also put an 
additional demand on water resources. Summing up the various 
sectoral projections revealed a total annual demand for water 
increasing from 552 billion cubic meter (BCM) in 1997 to 1050 
BCM by 2025 [17].     
        iii) Atmospheric Water:  The Earth is a truly unique in its 
abundance of water. Water is necessary to sustaining life on the 
Earth, and helps tie together the Earth's lands, oceans, and 
atmosphere into an integrated system. Precipitation, evaporation, 
freezing and melting and condensation are all part of the 
hydrological cycle - a never-ending global process of water 
circulation from clouds to land, to the ocean, and back to the 
clouds. This cycling of water is intimately linked with energy 
exchanges among the atmosphere, ocean, and land that determine 
the Earth's climate and cause much of natural climate variability. 
The impacts of climate change and variability on the quality of 
human life occur primarily through changes in the water cycle 
[18].     
        The hydrological cycle is largely driven by solar energy. Of 
the total solar energy received on the Earth’s surface, about 40% 
is returned to the atmosphere as latent heat of evaporation, and 
another 18% as sensible heat. Within the atmosphere, water plays 
a significant role in the redistribution of energy through 
meridional or longitudinal convection cells, as well as through 
zonal or latitudinal circulation patterns. The average annual 
precipitation over the entire surface of the Earth is estimated to 
be about 100 cm, amounting to a total volume of about 5, 105 
km3. This is about 39 times the total quantity of all water in the 
atmosphere, implying that the average residence time of water in 
the atmosphere is about 9.4 days. Yet, this atmospheric 
circulation is dynamically linked to the much larger time-scales 
of circulation of surface water (years to decades) and 
groundwater (decades to centuries), and has influenced the 
Earth’s evolution over billions of years. 
        iv) The Oceanic Water: The Ocean plays a key role in this 
vital cycle of water. The ocean holds 97% of the total water on 
the planet; 78% of global precipitation occurs over the ocean, 
and it is the source of 86% of global evaporation. Besides 
affecting the amount of atmospheric water vapor and hence 
rainfall, evaporation from the sea surface is important in the 
movement of heat in the climate system. Water evaporates from 
the surface of the ocean, mostly in warm, cloud-free subtropical 
seas. This cools the surface of the ocean, and the large amount of 
heat absorbed the ocean partially buffers the greenhouse effect 
from increasing carbon dioxide and other gases. Water vapor 
carried by the atmosphere condenses as clouds and falls as rain, 
mostly in the ITCZ, far from where it evaporated, Condensing 
water vapor releases latent heat and this drives much of the 
atmospheric circulation in the tropics. This latent heat release is 
an important part of the Earth’s heat balance, and it couples the 
planet’s energy and water cycles [18].    
 
 

RAINFALL 
The average annual rainfall in India is about 1170 mm. This is 
considerable variation in rain both temporarily and spatially. 
Most rain falls in the monsoon season (June-September), 
necessitating the creation of large storages for maximum 
utilisation of the surface run-off. Within any given year, it is 
possible to have both situations of drought and of floods in the 
same region. Regional varieties are also extreme, ranging from a 
low value of 100 mm in Western Rajasthan to over 11,000 mm in 
Meghalaya in North-Eastern India. Possible changes in rainfall 
patterns in the coming decade, global warming and climate 
change and other predicted or observed long-term trends on 
water availability could affect India’s water resources [19].     
 
TOTAL WATER DEMAND OF INDIA 
        The population of the country has already crossed the 1 
billion mark and is expected to reach 1.64 billion by the year 
2050. Towns and villages are expanding rapidly, new hamlets are 
coming up and existing ones are turning into villages – all 
requiring and demanding drinking water for sustenance of life. 
India has been traditionally an agriculture based economy. 
Hence, development of irrigation to increase crop production for 
making the country self sufficient and for poverty elevation has 
been the crucial importance for the planners. At present, 
available statistics on water demand shows that the agriculture 
sector is the largest consumer of water in India. About 83% of 
the available water is utilized in agriculture alone. The quantity 
of water required for agriculture has increased progressively 
through the years as more and more areas were brought under 
irrigation. Since 1947 the irrigated area in India rose from 22.60 
to 80.76 mha up to June 1997.Contribution of surface water and 
ground water resources for irrigation has played a significant role 
in India attaining self-sufficiency in food production during the 
past three decades, but it is likely to become more critical in 
future in the context of national food security [20].     
        The population of India is growing day by day. With the 
increase of population the demand of people also reaching sky-
high. A number of agencies have estimated the likely population 
of India by the year 2025 and 2050. According to NCIWRD [21], 
the population of India is expected to be 1333 million and 1581 
million in high growth scenario by the year 2025 and 2050 
respectively. Keeping in view the level of consumption, losses in 
storage and transport, seed requirement and buffer stock, the 
projected food grain and feed   demand for 2025 and 2050 would 
be 320 million tons and 494 million tons respectively (high 
demand scenario).So, the annual water demand for irrigation 
purposes, domestic use, hydro-electric power sector, industrial 
sectors and for others purposes are mentioned in table 3.Much of 
the future demand needs to be met from the ground water 
resources. 
        Rain water percolates into the earth’s surface and becomes 
underground water. The process of percolation also take place 
from the surface water. Large amount of water gets collected 
under the Earth’s surface by these two methods. This is called 
underground water. According to Central Underground Water 
Board renewable underground water capacity in India (1994-95) 
was about 4310 billion cubic metre per year. Out of this about 
3960 billion cubic metres water is available for use. The 
distribution of undergrounds water is not the same everywhere.        
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Availability of underground water depends upon the amount of 
rainfall, nature of rainfall, nature of land and its slope. In the 
areas of high rainfall where the land is almost plain and has 
porous rocks, the water easily percolates there. Therefore 
underground water is available in plenty at shallow depths in 
these areas. In the areas like Rajasthan where the land is plain 
and has porous sandy soil, the underground water is available in 
lesser amount at greater depths due to lack of rainfall. In the 
north-eastern areas of the country, where the land is sloppy, the 
conditions are not suitable for percolation of water inspite of 
more rainfall. With the result underground water is available in 
less quantity at greater depths in these areas also. There are large 
resources of underground water in the plains of Ganga – 
Brahmaputra and in coastal plains. The availability of 
underground water is less in peninsular plateau, Himalayan 
region and desert areas. Use of underground water capacity 
Underground water is used on a large scale in the areas where the 
rainfall is comparatively less. Underground water is used on a 
large scale in Punjab, Haryana, Rajasthan, Tamil Nadu, Gujarat 
and Uttar Pradesh whereas Andhra Pradesh, Madhya Pradesh, 
Maharashtra, Karnatake and Chhattisgarh are such states where 
inspite of less rainfall, the use of underground water is less. 
There is a great need to develop underground water resources 
here. 
WATER BUDGET 
        Water Budget means – the balance between the available 
water in the country and the water under use. There is a great 
variation in the distribution of water resources in space and time. 
Water is available in sufficient quantity during rainy season. As 
the dry season sets in, there is a shortage of water. The reserves 
of our surface and underground water are about 23840 billion 
cubic metres. Out of this only 10860 billion cubic metre water is 
required for use. The unit of measurement of amount of water is 
cubic metre or hectare metre. If water standing one metre deep 
on a perfectly level area of one square metre, then the total 
volume of whole of that water would be one cubic metre. In the 
same way, if water standing one metre deep on a perfectly level 
area of one hectare then the total volume of water would be one 
hectare metre  [22].     
 

Table-3: Annual Surface water requirement for different 
uses27 (in km3) 

 
Sl.No Use(Surface water) Year 

2010 
Year 
2025 

Year 
2050 

1. Irrigation 339 366 463 
2. Domestic 24 36 65 
3. Industries 26 47 57 
4. Power 15 26 56 
5. Inland navigation 7 10 15 
6. Environment-

Ecology 
5 10 20 

7. Evaporation Losses 42 50 76 
 Total 458 545 752 
 Use(Ground water)    
8 Irrigation 218 245 344 
9 Domestic 19 26 46 
9 Industries 11 20 24 

10 Power 4 7 14 
 Total 252 298 428 
 Grand Total 710 843 1180 
 
        In India, 90 percent rainfall takes place during the short 
period of three months from june to August. There is a great 
variation in the number of rainy days in India. Average number 
of rainy days on the western coast is 137. In Rajasthan average 
number of rainy days is reduced to less than 10. There is a 
variation in the nature of rainfall also. The rainfall may be heavy 
and continuous in the areas of more rainfall where as the rainfall 
may be low and intermittent in the areas of less rainfall. Hence, 
there is a great variation in the regional distribution of rainfall. 
About 8 percent areas of the country receive more than 200 cm 
rainfall, 20 percent areas receive rainfall between 125 to 200 cm. 
and remaining 30 percent areas, receive less than 75 cm, rainfall. 
Uneven distribution of rainfall is responsible for the uneven 
distribution of surface and underground water. 
        The average annual precipitation received in India is 4,000 
km3, out of which 700 km3 is immediately lost to the atmosphere, 
2,150 km3 soaks into the ground and 1,150 km3 flows as surface 
runoff. The total water resources in the country have been 
estimated as 1,953 km3. Nearly 62% or 1,202 km3 of the total 
water resources is available in the Ganga-Brahmaputra-Meghna 
basin. The remaining 23 basins have 751 km3 of the total water 
resources [22].    
        The annual water availability in terms of utilizable water 
resources in India is 1,122 km3. Besides this, the quantity of 123 
km3 to 169 km3 additional return flow will also be available 
from increased use from irrigation, domestic and industrial 
purposes by the year 2050 (Table-3). 
The per capita availability of utilizable water, which was about 
3,000 m3 in the year 1951, has been reduced to 1,100 m3 in 1998 
and is expected to be 687 m3 by the year 2050 (Table-4). 
 

Table- 4: Per Capita Availability of Water 
 
 

 
WATER RESOURCES AT A GLANCE 
        The total volume of water in the hydrosphere is estimated to 
be about 1.36x109km3, of which 97.3% is locked up in the 
oceans as sea water, and another 2.1% in ice caps and 
glaciers21.Freshwater, essential for sustenance of terrestrial life 
(plants, animals, and humans) constitutes about 0.6% of the total 
water inventory. A bulk of this freshwater occurs as ground 
water and as soil water, which can be extracted only by plants. 
Freshwater in lakes streams and the atmosphere constitutes less 
than 0.05% of all water on the Earth. Atmosphere alone contains 
only 13000km3 or 0.001% of Earths water inventory. 
 
 
 
 

Year 1951 1991 2010 2025 2050 
Population (106) 361 846.3 1,157 1,333 1,581 
Average Water 
Resources 
(m3/person/year) 

3,008 128.3 938 814 687 
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Table-5: Water resources in India [23]. 
 
Sl.No Water resources Quantity 
1 Annual Precipitation 4000 

BCM 
2 Available water resources 1869 
3 Utilizable 

a)Surface water (Storage and diversion) 
b)Groundwater (Replenishable) 

1122 
690 
432 

4 Present utilization(Surface water 
63%,groundwater37% 

605 

5 Irrigation 501 
6 Domestic 30 
7 Industry, energy and other uses 74 
 
        It is observed that most of the studies    estimate the water 
resources of India as 1880 BCM [23],   while the total utilizable 
water resources vary considerably. The NCA has estimated the 
total utilization as 1050 BCM. The total utilizable water 
resources of India, according to the CWC are 1110 BCM while 
NCIWRDP estimated the same as 1086 BCM plus additional 
return flows (123 BCM) for low demand scenario or 169 BCM 
for high demand scenario). Thus, the total utilizable water 
resources of 1086 BCM would be further enhanced to 1209 or 
1255 BCM depending upon low or high demand scenario, in 
according to NCIWRDP. Water resources in India are 
represented in Table 5. 
 
WATER QUALITY DETERIORATION 
        Groundwater accounts for more than 80% of the rural 
domestic water supply in India [24]. Data collected in 1998 for 
the 54th round of the National Sample Survey showed that 50% 
of rural households were served by a tubewell, 26% by a well, 
and 19% tap [22].  In most parts of the country, however, the 
water supplied through groundwater is beset with problems of 
quality [26] .The over dependency on groundwater has led to 66 
million people in 22 states at risk due to excessive fluoride(table 
5) and around 10million at risk due to arsenic in six states [27].  
Indias Tenth Five Year Plan lists excess fluoride concentration as 
one of the major hurdles to the sustainable supply of safe water 
for domestic use. Twenty Indian states have excess fluorides in 
the ground water [28] .Nearly six million children below the age 
of 14 suffer from dental, skeletal and non-skeletal fluorosis [23]. 
 
 
 
 
 

.  
 

Figure-3: Clearly denotes that the availability of water per 
person/year is reducing with the rapid increase of population 

in our country. It is very much alarming for our future 
production, development and prosperity. 

 
        The presence of arsenic in water is geogenic. The entire 
gangetic delta plain, which consists of alluvial soil, contains 
arsenic in the deeper aquifers. Bacteriological contamination, 
especially fecal coliform, is the most widespread groundwater 
problem in India [24]. Groundwater itself doesn’t inherently 
contain fecal coliform. Most of the ground water coli forms come 
from the leaching of solid (human and animal) and liquid waste. 
In addition, there are problems due to excessive salinity, 
especially in coastal areas, iron, nitrates and others. Around 
195,813 habitations are affected by poor water quality due to 
chemical parameters [25] (Table-6) 
 

Table-6: Water quality problem in rural areas32 

 
Nature of problem No of habitation 

affected 
Excess fluoride 36988 
Excess arsenic 3553 
Excess salinity 32597 
Excess iron 138670 
Excess nitrate 40003 
Other reasons 1400 
Total 217221 

 
WATER MANAGEMENT 
        India occupies over three million km2, with enormous 
diversity of climate, landscape, geology, flora and fauna. Here, 
water played a critical role during the last part of the previous 
century and it promises to play an even more critical role in 
India’s future. So, after six decades of independence, India’s 
water situation is characterized by scarcity and lack of 
coordinated planning. Large tracts of India are vulnerable to 
vagaries of floods and draught. In many parts of the country, 
ground water levels continue to decline due to overdraft. Assured 
clean water supplies are lacking in urban centers and in rural 
villages. Currently, two major themes are receiving attention to 
overcome India’s woes; rain-harvesting and interlinking of major 
rivers [4]. 
        In Indian conditions, the availability of water is highly 
uneven in both space and time. The total average annual flow per 
year for Indian rivers is estimated as 1953km3.The total annual 
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replenishable ground water resources are assessed as 432km3.The 
annual utilizable surface water and ground water in India are 
estimated at 690 km3 per year respectively26.With rapid increase 
in population and improved living standards, the pressure on our 
water resources is also increasing, while availability of water 
resources is declining day by day. Production of food grains has 
increased from around 50 million tons (mt) in 1950s to about 208 
mt in the period (1999-2000).This will have to be raised to 
around 350 mt by the year 2025.The drinking water needs of 
people and livestock also have to be met. In this hot situation 
management of water resources in all spheres are essential. 
        Water resources management is not just about moving water 
any more. The water resources management practices may be 
based on increasing the water supply and managing the water 
demand under the stressed water availability conditions. Data 
monitoring, processing, storage, retrieval and dissemination 
constitute the very important aspect of the water resources 
management. 
 

III. FLOOD MANAGEMENT 
        As per the report of Central Water Commission (CWC) [27] 
under the Ministry of Water Resources, Government of India, the 
annual average area affected by floods is 7.563Mha.This 
observation is based on the data for the period 1953-2000 
published by Indian Water Resources Society (IWRS) [24] 
.Thirty three million people have affected during this period. The 
main causes of floods in India are river bank erosion, silting of 
silver beds and inadequate capacity of river banks to contain high 
flows. Sometimes landslides often obstruct the river to flow and 
make its diversion in course. Poor natural drainage in flood prone 
areas, heavy rainfall,  cyclonic effects, snow melt and glacial 
outburst also responsible for flood. 
        As stated by Mahapatra and Singh [29], Flood management 
programme were launched at the nation level by the Government 
of India after the devastating flood of 1954. The government of 
India has setup many committees since1954 and received several 
valuable recommendations from the committees regarding flood 
management issues [30]. Various types of structural and non-
structural measures have been taken up to reduce the damages of 
flood plains. As structural measures, construction of 
embankments, levees, spurs have been implemented in some of 
our states. At present 16,800km embankments, 32,500km 
drainage channels have been constructed. A total of1040 town 
and 4760 villages are currently protected against flood. The non-
structural measures, such as flood forecasting and warning are 
also being adopted and this system commenced in India in 1958 
for the river Yamuna in Delhi. The CWC has established a flood 
forecasting system covering 62 major rivers with more than 157 
stations for issuing flood forecasts covering almost all the flood 
prone states. Ministry of Water Resources constituted satellite 
based remote sensing for flood risk areas in 1999 with a view of 
giving thrust towards implementation of flood plain zoning 
measures [31]. 
 

IV. DRAUGHT MANAGEMENT 
        The planning and management of the effects of draught 
appear to have a least priority due to associated randomness and 
uncertainty in defining the start and end of draught. Presently, the 
draught prone area assessed in our country is of the order of 
51.12 Mha. Most of the draught planning and management 
schemes are generally launched after persisting draught 
conditions. Food fodder agriculture inputs and water banks may 
be established in vulnerable zones instead of their storage in 
surplus regions to avoid transport bottlenecks during draught. 
Robust and rainfall independent off-farm livelihood opportunities 
may be targeted in the draught mitigation strategy. For draught 
management there is a need for development of decision support 
system(DSS)for the monitoring and management of draught on 
basin scale utilizing the advanced capabilities of remote sensing, 
geographical information system and knowledge based systems 
[30] . 
 

V. GROUNDWATER MANAGEMENT 
        According to National Water policy [8], the detrimental 
environmental consequences of over exploitation of ground 
water need to be effectively prevented by the Central and State 
Governments. Over exploitation of groundwater should be 
avoided, especially near the coasts to prevent ingress of seawater 
to freshwater aquifers. In critically over exploited areas, borewell 
drilling should be regulated till the water table attains the desired 
elevation. Artificial recharge measures need to be urgently 
implemented in these areas [32]. Amongst the various recharge 
techniques percolation tanks are least expensive in terms of 
initial construction costs. Many such tanks already exist but a 
vast majority of these structures have silted up. In such cases 
cleaning of the bed of the tank will make them reusable. 
        Shah [16]  mentioned that three large scale responses to 
ground water depletion in India have emerged in recent years in 
an un-coordinated manner, and each presents an element of what 
might be its coherent strategy of resources governance as: a) 
Energy-irrigation nexus- Inter-basin transfers to recharge 
unconfined alluvial aquifers, and c) Mass-based recharge 
movement. Shah mentions the following workable solutions for 
management of ground water resources: 
        ● Banning private well in futile; croud them out by 
improving public water supply 
        ● Regulating final users is impossible, facilitate mediating 
agencies to emerge, and regulate     them. 
        ● Pricing agricultural groundwater use is infeasible; instead, 
use energy pricing and supply to manage agricultural 
groundwater draft. 
        ● No alternative to improved supply side management: 
better rain- water capture and recharge, imported surface water 
in-lieu-of groundwater pumping. 
        ● Grow the economy, take pressure off land, and formalize 
the water sector 
 

VI. WATER CONSERVATION 
        Water conservation implies improving the availability of 
water through augmentation by means of storage of water in 
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surface reservoirs, tanks, soil, and groundwater zone. It 
emphasizes the need to modify the space and time availability of 
water to meet the demands. There is a great potential for better 
conservation and management of water resources in its various 
uses. On demand side, a variety of economic, administrative and 
community-based measures can help conserve water. Also it is 
necessary to control the growth of population since large 
population since large population is putting massive stress on all 
natural resources [33].   
        Since agriculture accounts for about 69% of all waters are 
withdrawn, the greatest potential for conservation lies in 
increasing irrigation efficiencies. Just 10% improvement in 
irrigation efficiency could conserve enough water to double the 
amount available for drinking. 
 

VII. WATERSHED MANAGEMENT 
        Watershed is the unit of management in Integrated Water 
Resources Management (IWRM), where surface water and 
groundwater are inextricably linked and related to land use and 
management. Watershed management aims to establish a 
workable and efficient framework for integrated use, regulation 
and development of land and water resources in a watershed for 
socio economic growth [36]. Local communities play a central 
role in the planning, implementation and funding of activities 
within participatory watershed development programmes. In 
these initiatives, people use their traditional knowledge, available 
resources, imagination and creativity to develop watershed and 
implement community centred programme. 
 

VIII. RAINWATER HARVESTING 
        Rainwater harvesting is the capture, diversion and storage of 
rainwater for a number of different purposes including, but not 
limited to, landscape irrigation. Rainwater harvesting may also 
include land based systems with man-made landscape features to 
channel and concentrate rainwater in either storage basins or 
planted areas.  
        An old technology is gaining popularity in a new way. It is 
rainwater harvesting. There is a need to recharge aquifers and 
conserve rainwater through water harvesting structures. Even in 
ancient days, people were familiar with the methods of 
conservation of rainwater and had practice them with success. 
Different methods of rainwater harvesting were developing to 
suit the geographical and meteorological conditions of the region 
in various parts of the country [36]. Those are capturing runoff 
from rooftops, capturing runoff from local catchments, capturing 
seasonal floodwaters from local streams, conserving water 
through watershed management etc. These techniques can serve 
the following the following purposes: provide drinking water, 
provide irrigation water ,increase groundwater recharge ,reduce 
storm water discharges, urban floods and overloading of sewage 
treatment plants, Reduce seawater ingress in coastal areas. 
Traditional rainwater harvesting; which is still prevalent in rural 
areas, is done by using surface storage bodies like lake, ponds, 
irrigation tanks, etc. Kul (diversion channels) irrigation system, 
is an example of such type. This system carries water from 
glaciers to villages.  

        In urban areas, rain water will have to be harvested using 
rooftops and open spaces. Harvesting rainwater not only reduces 
the possibility of flooding but also decreases the community 
dependence on groundwater for domestic uses. Apart from 
bridging the demand supply gap, recharging improves the quality 
of ground water, raises the water-table in wells, bore-wells and 
prevents flooding and choking of drains. 
        Rain water harvesting generally means collection and 
precipitation of rain water. Its special meaning is a technique of 
recharging of underground water. In this technique water is made 
to go underground after collecting rain water locally, without 
polluting the same. With this, water during the time of scarcity 
local domestic demand can be met. Now the question arises – 
After all why do we need water harvesting? Three main reasons 
are responsible for this: 1. Scarcity of surface water; 2. Growing 
dependence on underground water; and 3. Increasing 
urbanization. 

(A) Urban Scenario – Total amount of rain water 
recovered in an area is called ‘rain water reserve’. 
Effective management of rain water reserve is called 
‘potential water harvesting’. Think for a while the area 
of the roof of your house is 100 square metres and the 
‘average rainfall’ of this area is 60 cms. Suppose the 
water on the roof has neither flowed, percolated nor 
evaporated then there will be 60 cms, high water on 
the roof.  

        Volume of water = Area of the roof X Amount of annual 
rainfall 
      = 100 x 60 cms = 100 x .6 = 60 cubic metres. 
         In other words, a family can collect 60,000L water in a 
year. All water related needs of this family can be met with this. 
On an average a person needs 10 L water for drinking daily. If 
your family consists of 6 members, then you need = 6 x 10 x 365 
= 21900 L of water. Remaining (60,000 – 21,900) = 38,100L 
water can be used in dry weather when there is a scarcity of 
water.  

(B) Rural Scenario – The tradition of water harvesting is 
very old in India. But the utility of water harvesting 
has never been felt so much as it is today. Even today 
the people living in the areas of water scarcity try to do 
their domestic work by adopting old methods. 
Deepening and dredging of wells, tanks and ponds are 
included in these methods. Water harvesting in the 
small channels (locally known as bawli) is an 
important traditional method in the areas of water 
scarcity. Now we can be in a better and secure 
situation by adopting new technique of water 
harvesting. Think for a while. If the people living in 
5,87,000 village engage themselves for harvesting rain 
water of their 2000 lakh hectare area, there will be lot 
of water available for use. On an average a village 
comes under the radius of 37,500 lakh cubic metre rain 
water reserves. By this calculation we come to know 
that there is great potential of rain water harvesting. 

 
Advantages of Rainwater Harvesting 
        Rainwater harvesting systems can provide water at or near 
the point where water is needed or used. The systems can be both 
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owner and utility operated and managed. Rainwater collected 
using existing structures (i.e., rooftops, parking lots, 
playgrounds, parks, ponds, flood plains, etc.), has few negative 
environmental impacts compared to other technologies for water 
resources development. Rainwater is relatively clean and the 
quality is usually acceptable for many purposes with little or 
even no treatment. The physical and chemical properties of 
rainwater are usually superior to sources of groundwater that 
may have been subjected to contamination. Rainwater harvesting 
can co‐exist with and provide a good supplement to other water 
sources and utility systems, thus relieving pressure on other 
water sources. Rainwater harvesting provides a water supply 
buffer for use in times of emergency or breakdown of the public 
water supply systems, particularly during natural disasters. 
Rainwater harvesting technologies are flexible and can be built to 
meet almost any requirements. Construction, operation, and 
maintenance are not labour intensive. 
 

IX. RECYCLE AND REUSE OF WATER 
        According to Gupta et al. [34] recycling of water is not 
practiced in India and there is considerable scope and incentive 
to use this alternative. They estimated that recyclable water is 
between 103 and 177km3/year for low and high population 
projections. 
Reduction of water demand and management of resources 
        Due to population pressure demand of water is gradually 
increasing in India. The water demand could be reduced through 
the practices which require less water and reduce wastage of 
water and misuse of water. First of all there should be a balance 
between water demand and water supply [37].  For ideal water 
management, economic incentives or penalties to be applicable 
to the users. Water rationing system may also be introduced. 
These may be based on strategies that include legal restrictions, 
economic incentives and issuance of public appeals. 
Desalinization of water 
        About 70% of the earth’s water resources are saline water. 
Since 1970, different desalinization technologies have been 
developed including distillation, reverse osmosis and electrolysis. 
Especially these technologies are suitable in coastal areas where 
less drinking water is available and more saline water is 
available. As desalinization costs are now coming down and it is 
about Rs.50/m3 the  afore said technologies may be followed in 
coastal areas enormously. 
 

X. MANAGERIAL PRECAUTIONS 
        There should be proper organizational arrangements at the 
national and state levels for ensuring the safety of storage dams 
and other water-related structures consisting of specialists in 
investigation, design, construction, hydrology, geology, etc. 
For effective and economical management of our water 
resources, the frontiers of knowledge need to be pushed forward 
in several directions by intensifying research efforts in various 
areas, including the following [38]. 

• better water management practices and improvements in 
operational technology; 

• surface and ground water hydrology; 

• river morphology and hydraulics; 
• assessment of water resources; 
• water conservation; 
• hydrometeorology; 
• snow and lake hydrology; 
• water harvesting and ground water recharge; 
• water quality; 
• evaporation and seepage losses; 
• recycling and re-use; 
• crops and cropping systems; 
• soils and material research; 
• use of sea water resources; 
• prevention of salinity ingress; 
• risk analysis and disaster management; 
• use of remote sensing techniques in development and 

management; 
• environmental impact; 
• Regional equity. 
• use of static ground water resource as a crisis 

management measure; 
• sedimentation of reservoirs; 
• seismology and seismic design of structures; 
• the safety and longevity of water-related structures; 
• economical designs for water resource projects; 
• prevention of water logging and soil salinity; 
• reclamation of water logged and saline lands; 

 

XI. CONCLUSION 
        Water is life on earth. It is one of the most essential natural 
resources for sustaining life and it is likely to become critically 
scarce in the coming decades, due to continuous increase in its 
demands, rapid increase in population and expanding economy 
of the country. Variations in climatic characteristics both in space 
and time are responsible for uneven distribution of precipitation 
in India. It is posing a challenge to the existing water resources 
and to those who are responsible for the management of water 
resources. Hydrological studies are required to be taken up for 
assessment of water resources under changing climatic scenarios. 
For safe drinking water it is essential to generate reliable and 
accurate information about water quality. To sustain life on earth 
in all its totality, water should be carefully managed in its natural 
habitats. 
 

REFERENCES 
[1] Kumar R, Singh R D and Sharma K D, 2005.Water resources of India; Curr. 

Sci. 89 794–811. 
[2] Jain SK, Agarwal PK and Singh VP 2007. Hydrology and water resources 

of India (Dordrecht, Netherlands: Springer), 1258p.  
[3] Postel SL, Daily GC and Ehrlich PR. 1996. Human appropriation of 

renewable freshwater. Science, 271: 785-788. 
[4] Gosain AK, Rao S and Basuroy D. 2006. Climate change Impact 

assessment on hydrology of Indian River basin.Curr. Sci.,.90(3).,346-353. 
[5] Lal M. 2001. Climate change-Implications for Indias water resources. 

J.India Water Res. Soc.,21, 101-119. 
[6] Kumar R, Singh RD and Sharma KD.2005. Water resources of India.,Curr 

.Sci .89(5).,794-811. 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 12, December 2015      356 
ISSN 2250-3153   

www.ijsrp.org 

[7]  Sharma, R. Climate and water resources of India,Curr.Sci..,2005,89,818-
824. 

[8] National Water Policy.Ministry of Water Resources,New Delhi,2002. 
[9] Central Water Commission, 1988. Water Resources of India, Publication 

No.30/38. New Delhi,. 
[10] Peder Hjorth and Nguyen Thi Dan, 1994, Water management options for 

urban areas in Asia. Cities 11(2): 125-130. 
[11] Rangarajan R and Athavale R N 2000 Annual replenishable ground water 

potential of India – an estimate based on injected tritium studies; J. Hydrol. 
234(1–2) 38–53.  

[12] Engleman, R and Roy P. 1993. Sustaining Water: Population and the future 
of renewable water supplies. Washington DC: Population and Environment 
Programme, Population Action International. 56 p. 

[13] Pachauri, R.K.; Sridharan, P.V. 1998. Looking Back to Think Ahead: 
growth with resource enhancement of environment and nature. New Delhi: 
Tata Energy Research Institute. 346pp.  

[14] Upadhyay DS. 1995. Cold Climate Hydrometeorology, New Age 
International (P) Ltd, New Delhi, ,p.258-267.  

[15] Bahadur J. 1999. The Himalayan Environment(eds Das,S.K and Bahadur, 
J), New Age International(P) Ltd, New Delhi, ,p.258-267.  

[16] Shah, T. 2005. Groundwater and human development: Challenges and 
opportunities in livelihoods creation and environment, Lecture delivered 
during the Workshop on Creating Synergy between Groundwater Research 
and Management in South Asia, National Institute of Hydrology, Roorkee, 
2005, 7–9 February. 

[17] Nagaraj N, Marshall  Frasier W and Sampath RK.1999. A comparative 
study of groundwater institutions in the Western United States and 
Peninsular India for sustainable and equitable resource use, Department of 
Agricultural and Resource Economics, Colorado  State University, Fort 
Collins, Colorado, USA. 

[18] Renault, D. 2002. Value of virtual water in food: Principles and virtues, 
Paper presented at UNESCO -IHE, Workshop on Virtual Water Trade, Dec. 
12–13, Delft, the Netherlands. 

[19] Rosegrant M and Ringler C. 1999.  Impact of Food Security and Rural 
Development of Reallocating Water from Agriculture, IFPRL, Washington 
DC.  

[20] Narashimhan TN. 2005. Water: Science and Society. Curr Sci. 89(5): 787-
793. 

[21] Van der Leeden F, Troise FL and Todd DK. 1990. The Water 
Encyclopedia, Lewis Publishers, Chelsea, Michigan,.p.808. 

[22] Biswas AK. 1970. History of Hydrology, North Holland Publishing Co, 
Amsterdam, p. 336. 

[23] Garg NK and Hassan Q. 2007. Alarming scarcity of water in 
India.,Curr.Sci.,93(7),932-941. 

[24] World Bank, 1998. India: Water resources management sector review. 
Ground water regulation and management report,Washington D C., ,P.98. 

[25] Central Statistical Organization, 1999.Compendium of Environmental 
Statistics, Ministry of Planning and Programme Implementation, New Delh 
i, 

[26] Ghosh A. 2007. Current knowledge on the distribution of arsenic in 
groundwater in fivestates in India.J.Environ.Health Part A, 42,1-12. 

[27] Central water Commission Report, 1993. Reassessment of water resources 
potential of India, CWC, New Delhi. 

[28] Montgomery AM. and Elimelech M. 2007. Water and environmental 
sanitation in developing countries: including health and education, 41, 17–
24. 

[29] Mahapatra,PK and Singh,RD. 2003. Flood Management in India, J. Natural 
Hazards, (28):131-143. 

[30] Rashtriya Barh Ayog,  1980. Report Vol.I, Ministry of Energy and 
Irrigation, New Delhi. 

[31] Central Pollution Control Board, Water quality in India:Status and 
trend(1990-2001),New   Delhi1999. 

[32] Oaksford ET. 1995. Artificial recharge: Methods, hydraulics and 
monitoring: In Artificial Recharge of Ground water (ed, Asamo T), 
Butterworth Publishers, Boston. 

[33] Srikanth,R.2009. Challenges of sustainable water quality management in 
rural India; 97(3).,317-325.  

[34] Gupta SK and Deshpande RD. 2004. Water for India 2050, First order 
assessment of available options.Curr.Sci.86(9):1216-1224. 

[35] Wani SP, Sreedevi TK, Reddy TSV, Venkateswarlu B and Prasad CS. 
2008. Community watersheds for improved livelihoods through consortium 
approach in drought prone rain-fed areas. Journal of Hydrological Research 
and Development. 23:55-77. 

[36] Rao S. M. and Mamatha P. 2004. Water quality in sustainable water 
management. Curr. Sci., , 87: 942–945. 

[37] Mall,R.K., Gupta,A.,Singh,R.,Singh,R.S.,and Rathore,L.S.,Water resources 
and climate change: An Indian Perspective,2006,vol.90(12).,1610-1626. 

[38] National Water Policy, 2002.  Government of India, Ministry of Water 
Resources. New Delhi, April, 2002. 

 

AUTHORS 
First Author – Atanu Bhattacharyya, Nanotechnolgy Section, 
Department of Biomedical  Engineering, Rajiv Gandhi Institute  
of Technology and Research Centre , Cholanagar, R.T. Nagar 
Post,  Hebbal , Bangalore-560 032. India. 
Second Author – S. Janardana Reddy, M.A., M.Sc., Ph.D.,, 
Department of Fishery Science and Aquaculture, Sri 
Venkateswara University, Tirupati-517 502, India. E-mail ID: 
sjanardanareddy@gmail.com. 
Third Author – Manisankar ghosh, M.Sc., Ph.D., Department of 
Textiles (Sericulture), Government of West Bengal, Ganesh 
Chandra Avenue,Kolkata-13;E-mail ID: 
manisankar1@yahoo.com 
Fourth Author – Raja Naika H , M.Sc., Ph.D.,  Dept. of Studies 
and Research in Environmental Science, Bharatha Ratna Prof. 
C.N.R. Rao Block, Lab.  No. 104, First Floor, Tumkur 
University, Tumkur- 572103, Karnataka, India 
 
Correspondence Author – Atanu Bhattacharyya, E-mail 
ID:atanubhatt@rediffmail.com, Contact Number: +91 
9433848234 
S. JANARDANA REDDY, E-mail:       
sjanardanareddy@gmail.com, Contact Number:  +91 
9949786291 
 

 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 12, December 2015      357 
ISSN 2250-3153   

www.ijsrp.org 

Inaccuracy of Commercially Available Wireless Smart 
Glucose Monitoring Device 

Kiara Rita Abila, Erine Jelina Alapide, Kristina Ysabel Castillo, Gail Denise Destura, Catherine Dinamarca, 
Julian Victor Dupaya, Jerwin Caesar Estacio,  Remylyn Gutierrez, Jillianne Hudencial, Maria Angelica Ignes,   

Joy Calayo, Ron Christian Sison, Xandro Alexi Nieto 
Department of Medical Technology, University of Santo Tomas, Philippines 

Abstract - The purpose of the study was to determine the 
accuracy of a commercially available wireless smart glucose 
monitoring device. Blood samples were collected from fifty 
selected participants. Results showed that the commercially 
available wireless smart glucose monitoring device 
overestimates the laboratory test by 12.02 mg/dL [CI95%: 7.86 
to 16.18], which did not reach an acceptable agreement with 
the standard laboratory testing. 

Index Terms- accuracy, glucometer, glucose, wireless smart 
glucose monitoring device 
 

I. INTRODUCTION 

or over the past ten years, continuous glucose 
monitoring has served as a research tool and a device 
for clinical practice. It is designed to improve glucose 
control without requiring the addition of medications, 
because it provides information about glucose 
concentration, direction and rate of change. Continuous 

glucose monitoring (CGM) resembles the self-monitoring of 
blood glucose (SMBG), which is widely used today. The 
utility of blood glucometers was doubted, even though their 
overall accuracy was superior, due to urine glucose 
determination being the standard for determining dosage 
adjustments to hypoglycemic agents about thirty years ago 
(Blevins et al., 2010). 
      However, since urine tests are affected by fluid intake, 
glucose threshold, and inability to distinguish hypoglycemia, 
euglycemia, and even mild hyperglycemia, blood became the 
preferred sample because of its capacity to reflect “real time” 
concentrations of blood glucose (Clarke & Foster, 2012).   
      From blood glucose test strips, the ways by which 
determining blood glucose level has developed to a modern 
portable device capable of giving more accurate results, called 
the glucometer (Clarke & Foster, 2012). In the present, a more 
handy way of monitoring glucose levels is already available 
through wireless glucose monitoring devices. It tracks the 
records of glucose readings through a smartphone and having 
the blood sugar readings in just seconds. It comes with a 
downloadable application that automatically keeps track of the 
history of the results of the user and enables data sharing. 
Also, through the application, users can easily view glucose 
trends, set test, and medication reminders, which is distinctive 
to the usual glucometers. It was commercially available since 

2013 and this new device is a Food and Drug Administration 
(FDA) and a Certification Experts (CE) approved, after 
meeting the standards set by the health governing bodies in the 
United States and Europe. Like other glucometers, it offers 
self-testing in managing blood glucose levels especially to 
people with diabetes mellitus.  

 

II. OBJECTIVE 

The goal of this study is to determine the accuracy of the 
commercially available wireless smart glucose monitoring 
device. 

 
III. METHODS 

3.1 Experiment Procedure 

       Blood samples were collected from a total of fifty selected 
participants. 
      For the commercially available wireless smart glucose 
monitoring device, 0.7 mL of whole blood was used from each 
participant. The specimen was then allowed to spread on the 
strip by capillary action. The glucometer was synced with the 
mobile application installed in the smartphone, on which the 
results were read and saved. 
      For the laboratory testing, 5 mL of blood was extracted 
from each participant. The yellow top tubes, which contain 
acid citrate dextrose (ACD), separated the serum from the 
packed cells of the blood samples. These tubes were submitted 
to Biocross Diagnostic Center, Inc. The aforementioned 
laboratory determined the blood glucose level of the 
participants.  
      The results from the laboratory, being considered as 
standard, were compared to those from the glucometer. 
 
3.2 Statistical Analyses 

 
Statistical analyses were performed using Microsoft Excel 

® 2007 XLSTAT (Version 2015, Addinsoft, Brooklyn, NY, 
USA). Passing-Bablok regression and Bland-Altman plots 
were used to determine if the two methods, using wireless 
smart glucose monitoring device and laboratory testing, would 
have the same results. 

F 
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IV. RESULTS AND DISCUSSION 

     The fifty selected participants had a mean age of 60 years 
(range, 18 to 85), 14 (28%) were males and 36 (72%) were 
females. A total of 16 (32%) participants were hyperglycemic 
(>100 mg/dL) and 34 (68%) were normoglycemic. 
      Though there was no evidence of non-linearity (p = 0.906) 
between the results of the commercially available wireless 
smart glucose monitoring device and the standard test, results 
from the commercially available wireless smart glucose 
monitoring device did not reach an acceptable agreement with 
the standard laboratory testing. Passing-Bablok regression 
estimates for the intercept and the slope are 2.13 [CI95%:           
-12.06 to 10.31] and 1.10 [CI95%: 1.02 to 1.26], respectively. 
A total of 42 (84%) observations gathered from the 
commercially available wireless smart glucose monitoring 
device are higher than the values given by the laboratory 
standard test.  Moreover, the bias coefficient of 12.02 [CI95%: 
7.86 to 16.18], shows evidence that the commercially 
available wireless smart glucose monitoring device 
overestimates the standard test result (Figure 1).  
      Based from the results above, it was found that the 
commercially available wireless smart glucose monitoring 
device had inaccurate results. In line with this, possible errors 
include physical factors (e.g. environment), the specimen 
used, physiological and pharmacological condition of the 
patients, the time interval of specimen collection between the 
tests, the calibration of the device, and various glucometer 
factors. 
       According to Ginsberg (2009), physical factors are 
associated with the environment where the procedure took 
place, which in turn influenced the altitude and temperature. 
Altitude and temperature could affect the accuracy of blood 
glucose strips, thus affecting the results from the glucometer. 
The user’s manual clearly stated  that  the  measuring  method 
used is amperometric technology, using glucose oxidase. 
Glucose oxidase utilizing glucometers overestimate glucose at  
high altitudes and low temperatures. This can lead to 
unpredictable results because the meter technology is stressed 
under extreme environmental conditions.  
      Venous blood from the participants was used for the 
glucose determination of both procedures in the study. 
Researchers made use solely of venous blood for both tests 
since the glucometer user’s manual requires capillary blood as 
specimen  for  the  glucometer but also stated on some parts of         
the manual that whole blood, not particularly capillary blood, 
may be used as well. In addition, researchers took advantage 
of the accessibility of drawing blood from patients using 
venipuncture alone because practicality, time conservation, 
and convenience of the participants were taken into 
consideration. Due to the lack of consistency of the 
glucometer manual regarding the sample to be used, 
differences in laboratory and glucometer results might have 
occurred. Since random blood sugar was determined in the 
experiment, the researchers did not consider whether patients 
have undergone fasting or were in post-prandial state.  

Figure 1. Passing Bablok Regression (above) and the Bland Altman plots (below) 
of the Commercially Available Wireless Smart Glucose Monitoring Device and 
the Laboratory Test (Standard) 

However, glucose levels differ between fasting and post-
prandial (Tonyushkina & Nichols, 2009). While capillary 
blood can be slightly higher than venous glucose in fasting 
state, it may be 20 to 25% greater than venous blood in post-
prandial. This is a significant factor regarding the 
determination of the accuracy of the commercially available 
wireless smart glucose monitoring device only if it was 
assessed using paired capillary and venous samples from non-
fasting individuals. Since the researchers only used venous 
blood in the experiment, this factor does not affect the overall 
results of the research.   
      Physiological and pharmacological factors could have also 
interfered with the results. Current condition of the patients 
and the medications taken prior to specimen collection may 
have affected the results that were obtained. Based on the US 
FDA (United Stated Food and Drug Administration), patient 
factors such as dehydration or in shock, as well as medical 
conditions like polycythemia and anemia may alter blood 
glucose measurement. Additionally, drugs, sugars, naturally 
occurring and exogenous substances may interfere or 
contribute errors to the system evaluation of blood glucose in 
the glucometer (Ginsberg, 2009).  
       Moreover, the commercially available wireless smart 
glucose monitoring device owner’s manual suggests the 
testing for blood glucose using the glucometer and the 
laboratory be within 15 minutes of each other. Delays in 
transportation can lead to biases between glucometers and 
laboratory testing due to glycolysis (Tonyushkina & Nichols, 
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2009), and that the use of whole blood samples requires 
consideration of glycolysis effects. Also, separation of serum 
from cells for laboratory testing should be within 30 minutes 
from whole blood analysis on the commercially available 
wireless smart glucose monitoring device, which the 
researchers failed to comply. Considering the distance 
between the venue where the glucometer testing was 
conducted and the laboratory where the specimens were 
processed, limited resources, and practical reasons, researchers 
were not able to meet the 15-minute time interval as stated in 
the manual. This might have been one of the causes for the 
variations of results. 
      The device did not undergo calibration using the control 
solution due to its unavailability. This might have affected the 
results at some point since there are several situations that the 
control solution test should be performed as mentioned in the 
glucometer owner’s manual. 
     Although the commercially available wireless smart 
glucose monitoring device is US FDA and CE approved, some 
blood glucose monitors, unfortunately, do not meet the 
required standards  (Klonoff & Reyes, 2013). According to 
Dr. Claudio, FDA encounters difficulties on evaluating 
Medical Device Reportings (MDRs) because of the more than 
32,000 glucose monitors submitted every year and most 
manufacturers lack compliance of the requirements. The 
incompatibility of data from the time of approval and the time 
of delivery in the market is also a major concern. Given the 
conclusions of this study, the device, being FDA and CE 
approved, can not be automatically considered an accurate 
wireless smart glucose monitoring device. Blood glucose 
monitors are not perfect devices, and thus are not clearly 
accurate as well (US FDA, 2015). 

 
 

V. CONCLUSION & RECOMMENDATION 
 

      Since the proposed device was found to overestimate the 
standard laboratory test, the researchers recommend that users 
of commercially available wireless device must follow the 
instruction manual carefully, use the device at the 
recommended altitude and temperature, and proper calibration 
should be observed to minimize the errors caused by the 
device.  
       Future researchers of similar study should make sure that 
both tests were taken and tested within 15 minutes of each 
other. Strict use of capillary blood as specimen is advisable for 
testing using the wireless smart glucose monitoring device. In 
addition, consider the medical condition of the participants as 
it may affect the results.  
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Abstract- Faith-based organizations provide 30% of all health 
care in Kenya and 50-60% in the rural areas. Although the 
Government remains the main provider of health care services in 
Kenya, Faith Based Hospitals are a crucial component of our 
society today. In faith based hospitals, Political and bureaucratic 
leakage, fraud, abuse and corrupt practices  occur at every stage 
of the process as a result of low compliance of financial policies, 
poorly managed expenditure systems, lack of effective auditing 
and supervision, organizational deficiencies and lax fiscal 
controls over the flow of public funds. The general objective of 
this study was to investigate the determinants of financial 
policies compliance in faith based hospitals in Kenya. The 
specific objectives were; to investigate whether top management 
oversight influences financial policies compliance in faith based 
hospitals in Kenya; to determine whether employee competence 
influences financial policies compliance in faith based hospitals 
in Kenya; to establish whether organizational structure influences 
financial policies compliance in faith based hospitals in Kenya 
and lastly to establish whether organizational culture influences 
financial policies compliance in faith based hospitals in Kenya. 
Descriptive design was used in the study. Therefore, the target 
population was 77 faith based hospitals. A sample size of 50% 
was used and thus  sample population of 54 respondents. Both 
primary and secondary data was collected and used. Descriptive 
statistics such as, mean and frequencies and inferential statistics 
(regression and correlation analysis) was used to perform data 
analysis. A multiple linear regression analysis model was used to 
test the hypotheses and link the variable. The study found out 
that top management insight, employee competence, 
organizational culture and organizational structure have a 
positive and a significant effect on financial policies compliance. 
The study recommended that faith based hospitals sponsored by 
KCCB and CHAK should put more emphasis on financial 
policies (top management insight, employee competence, 
organizational culture and organizational structure) so as to 
improve the financial policies compliance. 
 
Index Terms- Financial Policies, employee competence, 
Management Oversight, Organization Culture 
 

I. INTRODUCTION 
1.1 Background of the study 
nstitutions operate in a dynamic environment influenced by 

industry consolidation, convergence of financial services, 
emerging technology, and market globalization. To remain 
profitable in such an environment, institutions continuously 

assess and modify their product and service offerings and 
operations in the context of a business strategy. At the same time, 
new legislation may be enacted to address developments in the 
marketplace (Alabede, Ariffin & Idris, 2011). 
        All these forces combine to create inherent risk. To address 
this risk, institution must develop and maintain a sound 
compliance management system that is integrated into the overall 
risk management strategy of the institution. Ultimately, 
compliance should be part of the daily routine of management 
and employees of a financial institution. This study discussed the 
factors determining financial policies compliance. 
        Church health providers play an important role in the 
delivery of health services in the country. To date, institutions 
namely, Kenya Conference of Catholic Bishops (KCCB) and 
Christian Health Association of Kenya (CHAK) coordinate the 
bulk of not for-profit non-government health providers. As at 
2011, FBHS were operating a total of 895 (about 35%) health 
facilities in the country comprising of large (secondary) and 
medium (primary) referral hospitals, health /centres and 
dispensaries. In addition, there were also 98 community based 
health care (CBHC) programs.  
 
1.1.1 The global perspective  
        In Japan, institutions were initially very reluctant to comply 
with the policies of disclosing their bad loan exposure, and 
disclosure was initially not required by the MOF. However, the 
public demand for bad loan disclosures grew as the situation 
deteriorated. This led to large banks (city banks, long-term credit 
banks, and trust banks) being forced to disclose the magnitude of 
loans to failed borrowers, which we label bad debt 1, and loans to 
borrowers who cannot pay within six months of due date, which 
we label bad debt 2, at the end of March 1993. First and second 
regional banks, which are on average smaller than large banks, 
were also forced to disclose bad debt 1, but they were not 
required to disclose bad debt 2. Because of the limited disclosure 
discretion faced by banks in the United States, evidence on 
voluntary bank disclosure among U.S. banks is limited. 
However, there is a large literature on voluntary disclosure across 
U.S. corporations. Skinner (2007) posits that managers choose 
voluntary disclosure to limit exposure to stockholder litigation. 
Skinner (2007) finds that managers voluntarily disclose adverse 
earnings news early or before the mandated release date. Skinner 
(2007) also finds that early voluntary disclosure lowers expected 
legal costs. These results suggest that managers voluntarily 
disclose bad news more than good news (Spiegel & Yamori, 
2004). 
        In India the most important determinants of compliance, as 
brought out by the responses from the bankers, have been 
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grouped and classified under 12 categories. These are generally 
along the lines as anticipated in theory, but the precise strengths 
of the relationships could vary due to various factors, such as 
age, size, complexity and ownership of banks. For instance, if 
one looks at the disaggregated data, the issues of legacy and 
volume of transactions were brought out by large public sector 
banks and not by either foreign banks or private sector banks 
which are relatively newer and thus have less of a legacy 
challenge, and also higher levels of technology induction, 
indicating better ability to deal with a higher volume of 
transactions. The following also turned up as important 
determinants of compliance though ranking below the above set 
of factors. (a) Different levels of approval for new products, 
processes, systems (b) Trust/confidence in regulator (c) 
Regulation flexible to specific requirements (d) HR Policies (e) 
Effective monitoring (f) Management commitment (g) Proactive 
in training (h) Adequate skilled, experienced and committed staff 
(i) System support to processes (j) Effect of compliance in 
controlling frauds and unethical practices (Zagaris, 2007). 
In Bangladesh, corporate  size, profitability, stock  exchange  
security category (Zcategory or not), size and  international link  
of company's auditor, and  multinational subsidiary are  all 
significantly  associated  with the  extent of disclosure (Ahmed & 
Karim, 2005) 
        In Nigeria, taxpayers’ perception about tax service quality 
and public governance quality is significantly related to the 
compliance behaviour. There is a significant difference in 
compliance behaviour of diverse ethnic groups of Nigeria. 
Furthermore, the financial condition significantly moderated the 
influences of tax system structure, moral reasoning and 
occupation on tax compliance behaviour. By implications, 
policies should be directed towards strengthening these factors to 
reawaken the culture of tax compliance among individual 
taxpayers in Nigeria (Alabede, Ariffin & Idris 2011). 
 
1.1.2 Kenya Perspective 
        There are varied reasons wherever there is high non-
compliance among taxpayers but they can basically be divided 
into two; economic and behavioural. Slemrod (2002) argues that 
the assumption of risk aversion that underlies economic 
rationality as propounded by Allingham and Sandmo (1992) 
cannot explain all the compliance behaviours of taxpayers. Social 
and psychological deterrence proponents of tax compliance 
models of tax compliance argue that decision concerning tax 
compliance is more than just a cost-benefit calculation but other 
factors like morality, characteristics of the taxpayer and 
perceptions of fairness of tax systems among other factors play a 
part in understanding of tax compliance decisions (Wenzel, 
2002). This models moves away from the economic self-interest 
that had been outlined by Allingham and Sandmo (2012) which 
hold that people are motivated entirely by economic welfare 
where they calculate all associated risks and opportunities and 
disobey the law when they anticipate the probability of being got 
are lower than the economic gain that would result from non-
compliance (Allingham and Sandmo, 2012). 
According to the Australian Tax Office, any model which seeks 
to address the reasons for non-compliance must address the 
economic interests of the taxpayer, the” procedural justice” in the 
conception and design of tax system and the “distributive 

effects” of the tax regime. Taxpayers are considered rational 
actors who want to maximize their individual outcomes. In the 
model, tax compliance would increase with the increase in 
detection probability and the severity of penalties and sanctions. 
Other studies undertaken in OECD countries in 2004 has shown 
strong evidence across various context that perceived fairness of 
procedures involved in decision making and allocation processes 
affect the general acceptance of the tax regime. Procedural 
justice is be measured by the taxpayer input in formulating tax 
laws and whether enforcement procedures employed are fair.  
People would generally desire a process and decision control 
because it would give them control over the outcomes. It 
involves asking whether taxpayers have any say in the 
formulation of the tax code.  
        Distributive justice refers to the taxpayers perception as to 
whether there is fairness of tax burden borne by an individual or 
group as compared to the burden borne by other people or groups 
in the same category and secondly, if there is fair exchange 
between the taxpayers and the government in services received 
for taxes paid.  Perceived inequity increases tax evasion and 
since most SMEs are managed at the individual level, these 
above variables tend to be rationalized and magnified than if the 
business is a corporation which is theoretically considered 
impersonal (Wenzel, 2002). According to ATO the value of this 
model is in the contribution it makes in developing a deeper 
understanding of taxpayer behaviour and being able to lay the 
groundwork for the development of targeted strategies which 
encourage the taxpayer to do the right thing and constrain the 
motivation to resist or evade compliance.  
 
1.1.3 The Health industry perspective: Faith Based Hospitals 
in Kenya 
        Faith-based organizations provide 30% of all health care in 
Kenya and 50-60% in the rural areas. Among our key 
implementing partners are the Kenya Conference of Catholic 
Bishops (KCCB) and the Christian Health Association of Kenya 
(CHAK), both of which work as umbrella organizations linked to 
a network of faith-based health facilities. Key health indicators 
that reflect a critical need to strengthen Kenya’s health care 
system include: High under-five mortality at 120 per 1,000 live 
births’ High proportion of inpatient respiratory infections, 
diarrheal disease, tuberculosis and malaria; National adult HIV 
prevalence is high at 6.1% and 71% of children under one year 
old are not immunized. Improving these outcomes requires 
strengthening systemic weaknesses in the areas of oversight and 
leadership, financing, procurement and stock management 
systems, and human resources (RoK, 2010) 
        The government is aware and supportive of the need to 
strengthen faith-based health systems. In 2008, an assessment of 
Kenyan faith-based hospitals and identified weaknesses across 
six key areas: service delivery, health work force, health 
information systems, leadership and governance, financing, and 
essential medical products. Faith based health systems 
traditionally have had insufficient financing, limited service 
delivery, weak management and administration and poor 
coordination. Current networks focus on advocacy and lobbying 
rather than providing tangible improvements in service delivery 
and administration (RoK, 2010) 
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1.2 Statement of the Problem 
        Financial management in hospitals has been a constraint and 
an obstacle to other functions that contribute to service delivery 
due to the non-compliance of financial policies (Wanjau, Muiruri 
& Ayodo, 2012).  In many developing countries, governments do 
not have the financial and technical capacity to effectively 
exercise such oversight and control functions, track and report on 
allocation, disbursement and use of financial resources in regards 
to compliance (Smee, 2002). In faith based hospitals, Political 
and bureaucratic leakage, fraud, abuse and corrupt practices  
occur at every stage of the process as a result of low compliance 
of financial policies, poorly managed expenditure systems, lack 
of effective auditing and supervision, organizational deficiencies 
and lax fiscal controls over the flow of public funds (Peters et al., 
2000). Falsification of financial statements is more of a problem 
in the hospital. Executives will sometimes exaggerate revenue 
and misstate expenses in order to meet expectations of industry 
analysts and shareholders (Maureen, 2005). Therefore this study 
would wish to investigate factors that determine financial 
policies compliance in faith based hospitals. 
        Locally few studies have been conducted on determinants of 
financial policies compliance. Wanjau, Muiruri and Ayodo 
(2012) conducted a study on the Factors affecting provision of 
service quality in the public health sector: A case of Kenyatta 
national hospital. The study was bias to Kenyatta national 
Hospital thus presenting a conceptual gap. The current study 
focuses on faith based hospitals in Kenya. Sreekumar and 
Prakash conducted a study on Examining Regulatory 
Compliance in Indian Banking: Some Issues in the context of 
Anti Money Laundering Regulation. The study presents a 
geographical gap/contextual since it focused on Indian economy. 
The current study will focus on Kenya economy. Ahmed & 
Karim (2005) conducted a study on the determinants of IAS 
disclosure compliance in emerging economies. The study 
presents a conceptual gap since it focused on determinants of 
IAS disclosure compliance in emerging economies. Tsalavoutas 
and Dionysiou (2014) conducted a study on worldwide 
application of IFRS 3, IAS 36 and IAS 38, related disclosures, 
and determinants of non-compliance. From these studies it is 
evident that majority of them focused on developed economies 
therefore this study will focus on developing economy (Kenya). 
This study would wish to narrow down the research gaps by 
investigating factors that determine financial policies compliance 
in Faith Based Hospitals sponsored by KCCB and CHAK. 
 
1.3 Objectives of the Study 
1.3.1 General Objective 
        The general objective was to establish the determinants of 
financial policies compliance in faith based hospitals sponsored 
by KCCB and CHAK 
 
1.3.2 Specific Objectives 
        The specific objectives of the study were; 
1 To establish the effect of  top management oversight on 

financial policies compliance in faith based hospitals 
sponsored by KCCB and CHAK 

2 To determine the effect of  employee competence on 
financial policies compliance in faith based hospitals 
sponsored by KCCB and CHAK 

3 To establish the effect of organizational structure on 
financial policies compliance in faith based hospitals 
sponsored by KCCB and CHAK 

4 To establish the effect of organizational culture on the 
financial policies compliance in faith based hospitals 
sponsored by KCCB and CHAK 

 
1.4 Research Questions 
        The research questions of the study were; 

1. Does top management oversight influences financial 
policies compliance in faith based hospitals sponsored 
by KCCB and CHAK? 

2. What are the effects of employee competence on 
financial policies compliance in faith based hospitals 
sponsored by KCCB and CHAK? 

3. Does organizational structure influences financial 
policies compliance in faith based hospitals sponsored 
by KCCB and CHAK? 

4. Does organizational culture influences financial policies 
compliance in faith based hospitals sponsored by KCCB 
and CHAK? 

 
1.5 Justification of the Study 
        The study was meant to investigate the determinants of 
financial policies compliance in faith based hospitals in Kenya. 
The study formed a basis for further research on ways of 
instituting health financing policies and procedures for effective 
management of the faith based health facilities. Government 
agencies may find the information useful in formulation of 
policies and regulatory framework for the health industry. The 
results of the study and subsequent implementation assisted Faith 
Based Hospitals improve the way in which they do business with 
regard to health care financing. The study will be useful to other 
researchers who may use this as a basis to conduct related 
research on the topic. Currently, most of the studies focus on 
developed economies. Knowledge gained in one socio- cultural 
context will not always work effectively in another context. 
Thus, it is necessary to study determinants of financial policies 
compliance in different socio-cultural contexts so as to better 
understand their effectiveness in those particular industries. 
The findings of this study enriched existing knowledge by adding 
to the pool of information available in regard to the topic under 
study. Hence, it was of interest to both researchers and 
academicians who sought to explore and carry out further 
investigations. It provided basis for further research since it has 
not covered all the determinants of financial policies compliance 
1.6 Scope of the Study 
        The study focused on The Christian Health Association of 
Kenya (CHAK) and the Kenya Conference of Catholic Bishops 
(KCCB) faith based hospitals. There are 23 faith based hospitals 
sponsored by CHAK and 54 faith based hospitals sponsored by 
KCCB (Africa Christian Health Associations Platform ACHAP, 
2015). Therefore, the target population was 77 faith based 
hospitals. The target respondent from each of the 77 faith based 
hospitals was top management. The sample size of the study was 
54 respondents who were the top management of each of the 
hospitals sampled. 
.  
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II. LITERATURE REVIEW 
2.1 Introduction 
        The purpose of this study was to investigate the 
determinants of financial policies compliance in faith based 
hospitals in Kenya. The chapter commenced by reviewing the 
theories that informed the discussion on determinants of financial 
policies compliance. This chapter presents a review of the 
literature on the study topic. In the empirical, the findings were 
critiqued to establish the knowledge gaps.  A conceptual 
framework was then developed from a review of existing studies. 
A conceptual framework showed the relationship between 
independent and dependent variables. 
2.2 Theoretical Literature 
        The study presented various theories that inform the 
variables underlined in the current study. These theories included 
corporate governance, competency theory and organization 
structure theory  
2.2.1 Agency Theory 
        Jensen (1983) defines Agency theory as the branch of 
financial economics that looks at conflicts of interest between 
people with different interests in the same assets. This most 
importantly means the conflicts between: shareholders and 
managers of companies, shareholders and bond holders. The 
theory explains the relationship between principals, such as a 
shareholders, and agents, such as a company's managers. In this 
relationship the principal delegates (or hires) an agent to perform 
work. 
        Ross stipulated that in solving the agency problem of 
getting the agent to do what the principle wants or desires 
compensation is a good incentive (Ross, 1973). The question is 
whether that is what takes place in the health sectors. 
        Agency theory is an ultimate theory of corporate 
governance. The theory was relevant to this study topic since it 
informed top management oversight variable. Faith based 
hospital managers are required to act in favour of the 
organization rather than their own self-interests. The top 
management may decide not to comply with the financial 
policies if they have their own self-interests in running the 
organizations. 
2.2.2 Competency Theory 
        Initially, this theory was described as “Four Stages for 
Learning Any New Skill”, the theory was developed at the 
Gordon Training International by its employee Noel Burch in the 
1970s. It has since been frequently attributed to Abraham 
Maslow, although the model does not appear in his major works.  
It suggests that individuals are initially unaware of how little they 
know, or unconscious of their incompetence. As they discover 
their incompetence, they consciously acquire a skill and then 
consciously use it. Eventually, the skill can be utilized without it 
being consciously thought through, the individual is said to have 

then acquired unconscious competence.  Several elements, 
including helping someone know what they do not know or 
recognize a blind spot, can be compared to some elements of a 
Johari window, although Johari deals with self-awareness, while 
the four stages of competence deals with learning stages (Flower, 
1999). According to Flower (1999), the four stages include; 
unconscious incompetence, Conscious incompetence, Conscious 
competence and Unconscious competence. This theory was 
relevant to the study as it informed the employee competence 
variable. The theory described the various competences types 
and its applicability in real life situations required for employees. 
2.2.3 Organization Structure theory 
        Theories about organizational structure can help with plans 
for organizational success. These theories may influence how an 
organization allocates resources. Organizational theory describes 
how an organization interacts with its environment. Early 
theories were overly bureaucratic and have given way to 
organizational theories that apply to a multitude of dynamic 
situations (Miles et al., 2008). 
The famous theory of organization structure is classical 
organization theory. Classical organization theory was developed 
in the first half of the 20th century as a way of bringing together 
scientific management, bureaucratic theory and administrative 
theory. Scientific management focused on getting the best people 
and equipment, and scrutinizing each production task. 
Bureaucratic theory involved establishing a hierarchy to describe 
the division of labor in a company and recognizing the 
importance of specialization. Administrative theory worked to 
establish a set of management principles that applied to all 
organizations (Miles et al., 2008). 
        Organizational structure theory was deemed relevant to the 
study topic since it informed the organization structure variable. 
Classical organization theory worked because it described 
motivation only as a function of economic rewards. 
2.2.4 Compliance Theory  
        According to compliance theory, organizations can be 
classified by the type of power they use to direct the behavior of 
their members and the type of involvement of the participants 
(Zagaris, 2007). In most organizations, types of power and 
involvement are related in three predictable combinations: 
coercive-alienative, utilitarian-calculative, and normative moral. 
Of course, a few organizations combine two or even all three 
types. Nevertheless, organization officials who attempt to use 
types of power that are not appropriate for the environment can 
reduce organizational effectiveness (Zagaris, 2007). This theory 
was relevant to the study topic since it informed the dependent 
variable (compliance). The government may use power to gain 
organization’s compliance. 
 
2.3 Conceptual Framework 
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Figure 2.1: Conceptual framework 

 
 
2.3.1 Top management oversight 
Every high-performing organization’s success is, in large part, 
due to a sound top management oversight, and highly disciplined 
planning and execution of that strategy. Strategic planning is an 
ongoing process rather than a single event. Given the constantly 
changing business environment, leading organizations need to 
step back at least once a year to refresh the plan as significant 
unforeseen events dictate and reaffirm the strategic direction. 
This process requires the board’s knowledge and experience, 
plus a willingness to challenge the assumptions and variables 
behind the strategy 
        The components of top management oversight are Board 
directors Board committee and Board advisors. Okumu (2008) in 
his study entitled “An investigation into effective performance in 
Financial Management of NGOs in Kisumu District, Nyanza 
Province” set out his objectives as; to determine the factors that 
affect effective financial management of local NGOs, assessing 
the extent to which these factors affect financial management of 
NGOs and drawing policies implications on the financial 
management of local NGOs. He also sought to suggest ways and 
means of enhancing good financial practices among local NGOs. 
In his findings the researcher noted that there is a low level of 
competency on financial management amongst the managers of 

local NGOs in Kisumu District. The managers have not 
appreciated that one of their roles as managers is to analyze 
financial 23 reports and work with the fiancé staff to make 
decisions. This therefore indicates that the performance of 
financial management is ineffective. This has exposed the local 
NGOs to financial risks because donors are increasingly getting 
interested on how their money is used. To undertake this role 
effectively they will need to have some financial skills and 
knowledge that are sufficient to perform these roles. The 
researcher concludes that while finance staff should be left to 
handle the day to day financial management, the managers must 
participate effectively in the overall financial management 
function. 
        Persons (2007) in his study “Corporate governance in 
Thailand: what has been done since the 1997 financial crisis?” 
indicates that Thailand has taken many steps to improve its CG, 
including voluntary approaches such as best practice guidelines 
for board of directors and audit committees, and CG rating; and 
mandatory approaches such as enhancing the rights of minority 
shareholders and creditors, increasing the board of directors’ 
accountability, making accounting and auditing standards 
consistent with internationally acceptable standards, and 
strengthening the enforcement of securities regulation.  
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        According to Mfinanga (2008), managerial skills are 
important in running any business. In recent years, organizations 
have been buffeted by massive need for reaching social, 
technological and economic changes. This puts a lot of pressure 
on business from all sectors. Managerial skills assist managers to 
solve issues that are directly relevant to the current, fast shifting 
business environment (Martin and Staines, 2008). Managing 
today requires the full breadth of management skills and 
capabilities. In the tradition of world of work, management was 
to control and limit people, enforce rules and regulations, seek 
stability and efficiency, design top-down hierarchy and achieve 
bottom line results. To spur innovation and achieve high 
performance, managers need different skills to engage workers 
hearts and minds as well as take advantage of their physical 
labour. According to Kamuhanda and Schmidt (2009), 
purchasing a Matatu and recovering initial costs is a concern for 
owners. This can be initially difficult but general expectation is 
that a sizeable profit can be realized in a relatively short period of 
time. The owners must consider the basic cost of operations, 
including expenditures. Expenditures such as fuel, salaries and 
insurance are the most expensive costs for owners. For them to 
ensure that costs are recovered, owners set a target for daily 
profits, and this encourages Matatus to overcrowd. 
Ardichvili, Cardozo and Ray (2003) points out that the 
identification of business problems and development of the 
appropriate training programs to address these problems which 
will assist in equipping small and medium enterprise owners with 
the necessary managerial skills to survive in today’s competitive 
world. 
2.3.2 Employee competence 
        Employee competencies are those traits, skills or attributes 
that employees need to perform their jobs most effectively. 
Clearly, these competencies will vary by job and position, but 
there are some commonalities that apply to just about any job in 
just about any organization. Companies can hire employees with 
basic foundational competencies and then teach more specific 
competencies directly related to the employees' job descriptions. 
Nguyen and Leclerc (2011) conducted a study on the effect of 
service employees' competence on financial institutions' image: 
benevolence as a moderator variable. A hierarchical multiple 
regression analysis was performed on data collected from 445 
customers in a financial service setting to assess the influence of 
competence and benevolence, as well as their interactive effects 
on corporate image. The results show a significant interaction 
between competence and benevolence in their influence on 
corporate image. The results reinforce the idea that benevolence 
intervenes as a moderator variable that enhances the impact of 
competence on corporate image. The study has limited 
generalization given the convenient sample and the great variety 
of service industries. The efficacy of the direct measures and the 
hierarchical multiple regressions must be considered. It would be 
helpful to realize similar studies in other service settings by using 
multidimensional scales of competence, benevolence and 
corporate image.  
        To improve efficiency in service delivery, hospitals must 
build the capacity to o attract and employ an adequate number of 
high-quality nurses (Argote and Ingram, 2000) suggests that the 
key to service delivery is to adapt to circumstances that are 
constantly changing and that the long-term winners are the best 

adapters, but are not necessarily the winners of today’s race for 
market share. 
        Cole (2007) argues that the benefits of training are minimize 
learning costs, improve individual team and corporate 
performance in terms of output quality, speed and overall 
productivity. Improve operational flexibility through multi 
skilling. Attracting high quality employees by offering learning 
and development opportunities, increasing their level of 
competence, enhance their skills, enabling them to obtain more 
job satisfaction, to gain higher rewards and to progress. Increase 
employee commitment by encouraging them to identify with the 
mission and objectives of the organization, provide knowledge 
and skills that help employees manage change. Helps develop 
positive culture in the organization; provide higher levels of 
service to customers  
        Salem (2007) found out that training is the process of 
increasing knowledge and skills of an employee for doing 
particular jobs. It is an organized activity designed to create a 
change in thinking and behavior of people and to enable them do 
their jobs in more efficient manner. It is also imparting technical 
knowledge, manipulative skills, and problem solving ability and 
positive attitudes. The purpose of training is to improve 
knowledge and skills and to change attitudes. It is one of the 
most important motivator and is the key to improved 
organizational performance. It helps to reconcile the gaps 
between what should happen and what is happening. New skills 
and aptitudes are required to operate effectively top the new 
techniques and equipment. Workers have to be trained for new 
jobs and for handling the present jobs more effectively. 
New employees must be trained properly so that they may 
become efficient. Existing employees must be trained for taking 
up high level jobs. Training is useful not only for the 
organization but also for employees. Effective training enhances 
knowledge, skill and behaviors of the people their performance. 
Improved performance will lead to increased productivity, 
increased profits for the organization and therefore good results 
of investing in training (Mullins, 2002). 
        Kimando and Njogu (2012) conducted a study on factors 
that affect quality of customer Service in the Banking Industry in 
Kenya: A Case Study of Postbank Head Office Nairobi. 
Customer service is an integral factor in the success of any firm 
and therefore a great 
deal of professionalism is required of the provider with an ever-
increasing competition. It 
is no longer enough to satisfy customers. You must delight them. 
A lot has been done to 
build a stronger customer focused culture through training 
programs which have been 
tailored to meet every customers need and ensure satisfaction. 
However there is still 
much that has to be done hence the reasons why the study sought 
to find out the factors 
that affect quality customer service in financial institutions in 
Kenya. Investigation was 
done to establish whether human resource factors such as 
training, staff motivation and 
job satisfaction, and product range affect the quality of customer 
service. The study 
recommendation was that Post bank need to continuously 
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endeavor maintaining a 
motivated workforce. 
 
2.3.3Organizational structure 
        Organizational structure is defined as the formal system of 
authority relationships and tasks that control and coordinate 
employee actions and behavior to achieve goals in organizations 
(Jones, 2013). Organizational structure describes the formal 
arrangement of jobs and tasks in organizations (Robbins and 
Coulter, 2007); it describes the allocation of authority and 
responsibility, and how rules and regulation are executed by 
workers in firms (Nahm et al., 2003). In organization theory 
Borgatti (2006) asserts an organization develops based on its 
size, its technology and its environmental requirements. Borgatti 
includes degrees and types of horizontal and vertical 
differentiation control and coordination mechanisms, 
formalization and centralization of power as determinants of 
organizational structure. Hierarchical organizations of past years 
must be flattened to today’s, so as to become process-oriented, 
learning, team-based, and fast-cycle organizational models; Flat, 
flexible and focusing on core competence. Inside, empowered, 
inter functional teams of knowledge workers are reengineering 
and continually improving core business processes. To 
accomplish the organizations of the year 2000 and beyond, firms 
must change the way they are organized, and employees at all 
levels must become information literate - not just computer 
literate and should think globally and act locally. 
The relationship between structure and performance is mediated 
by many organizational constructs. It is for this reason, that a 
linkage between organizational structure and communication 
may improve communication capabilities, resulting in different 
levels of integration. Many authors argue the existence of this 
relationship. Porter and Roberts (2006) and Frederickson (1986) 
theorizes that organizational structure strongly influences 
communication and facilitates the flow and processing of 
information, while Koufteros et al. (2007) and Kim (2005) 
provide empirical evidence about the relationship between 
organizational structure and internal communication. Chandler 
(2002) cited memos from Du Pont’s reorganization in 1919 that 
were explicit about the role of information processing: “The most 

efficient results are obtained at least expense when we coordinate 
related efforts and segregate unrelated efforts.” Similarly, 
Barnard (2008) mentions that the function of executives is to 
serve as channels of communication so far as communication 
must pass through central positions.  Simon (2007) developed a 
more formal understanding of organizations as information 
processing devices composed of bounded rational individuals. 
Under this view, organizational structure plays a central role, as 
it defines how information flows and is aggregated inside 
organizations, allowing organizations to accomplish goals that 
would be otherwise unattainable by any of its individual 
members.  
        Transforming an organization requires more than just 
changing the structure. True change occurs deep within the 
organization as individuals and work teams redefine the way they 
work and the values that guide decision making and action 
(Schminke et.al., 2000). Managers need to rethink the nature of 
control and authority and they should know smashing together 
the features of the hierarchy with features of an entrepreneurial 
firm will not work. Work must change and people must change 
as new knowledge and skills are needed. A major change must 
occur in the organization, including structure, culture, and 
compensation schemes and the very nature of the business 
enterprise itself may even change (Turban and Keon 2003).  
        The theoretical model of the relationship between 
organizational structure, internal communication, integration, and 
performance is presented in Figure 2.2. This model is based on 
the resource-based view assumption that integration allows 
organizations to mobilize and acquire complementary resources 
from their partners, improving their activities and achieving a 
better performance (Teece, Pisano, & Shuen 1997). Previous 
studies have shown that integration it is related to customer 
service performance (Vickery et al., 2004; Vickery et al., 2003), 
partnership performance (Mohr & Spekman, 2004), enterprise 
resource planning adoption (Masini & Wassenhove, 2009), and 
innovation (Ettlie & Reza, 2002). In the below theoretical model, 
integration is a broader construct composed of three parts: 
supplier integration, customer integration, and functional 
integration.  
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         The theoretical model has three organizational structure 
constructs; Centralization: Centralization of decision making 
process can be defined as the degree to which the right to make 
decisions and evaluate activities is concentrated on the top 
hierarchy levels of organizations (Fry & Slocum, 2004). 
Centralization can be seen as an increase of decisions made at 
higher hierarchical levels within organizations and a decrease of 
participation of employees in the decision making process (Daft, 
2005). It can also be conceptualized as a locus/place of authority 
and decision-making in the organization. Environment plays an 
important role for locus of authority since organizations in 
uncertainty environments should delegate decisions to lower 
hierarchy levels in order to quickly adjust to changing situations 
(Doll & Vonderembse, 2001).  
        Flatness: Flatness of organization hierarchy is 
conceptualized as the degree to which an organization has many 
or few levels of management hierarchy. Walton (2005) argues 
that a traditional command and control model is characterized by 
an expanded hierarchy that may be a by-product of the systems 
and is justified by the need to control employee behavior. On the 
other hand, a commitment model is characterized by a 
management system that tends to be flat, relies upon shared goals 
for control and lateral coordination, bases influence on expertise 
and information rather than position and minimizes status 
differences. Organic organizations tend to have few levels of 
hierarchy and be characterized by more efficient and effective 
flows of information and decision-making. A flat organization 

can reduce problems of information delays, distortion and 
corruption as information flows from one level to another.  
        Functional/specialization: Specialization of departments and 
employees refer to the level of horizontal integration existent 
within an organization. In other words, it is the degree to which 
departments and employees are functionally specialized or 
integrated. Low levels of horizontal integration reflects an 
organization in which the departments and employees are 
functionally specialized, whereas high levels of horizontal 
integration reflects an organization in which departments and 
employees are integrated in their work, skills, and training 
(Davenport & Nohria, 2004). Given that cross-trained employees 
tend to be responsive to changes in customers’ needs 
(Vonderembse et al., 2007), managers can use horizontal 
integration to address fast changing environments. At the same 
time, a great variety of specialists in a horizontally integrated 
organization may provide a broader knowledge base (Kimberly 
& Evanisko, 2001), increasing cross-fertilization of ideas (Aiken 
& Hage, 2001). For example, Wiersema and Bantel (1992) found 
that educational specialization heterogeneity of top management 
team was a significant predictor of organizational change. 
        Empirical research done by Rick Ledbetter (2003) at Grand 
Prairie Fire Department Texas on influencing factors and impact 
of organizational structure identified consistent components 
underlying organizational restructuring. These common 
determinants include environment, technology, size, strategy, 
goals, culture and philosophy. He recommended that the 
institution should undertake an internal review of the 
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administrative functions that impact the suppression/operations 
division and identify structure as one the determining factor of 
performance. Anderson and Zbirenko (2014) undertook a 
research on the Effect of organizational structure, leadership and 
communication on efficiency and productivity in a public health-
care organization and from their findings, they concluded that 
structure facilitates processes and to what extent they are 
performed efficiently. 
2.3.4 Organizational culture 
        Organizational culture has been defined as patterns of 
shared values and beliefs over time which produces behavioral 
norms that are adopted in solving problems (Owens 1987; 
Schein, 2000). Chatman and Eunyoung (2003) refer to 
organizational culture as a system of shared assumptions, values, 
and beliefs that show people what is appropriate and 
inappropriate behavior. The organization’s internal environment 
is represented by its culture and is construed by the assumptions 
and beliefs of the managers and employees (Aycan et al., 1999). 
Organizational Culture manifested in beliefs and assumptions, 
values, attitudes and behaviors of its members is a valuable 
source of firm’s competitive advantage (Hall, 1993; Peteraf, 
2001) since it shapes organizational procedures, unifies 
organizational capabilities into a cohesive whole, provides 
solutions to the problems faced by the organization, and, thereby, 
hindering or facilitating the organization’s achievement of its 
goals (Yilmaz, 2008).  
        According to Kandula (2006) the key to good performance 
is a strong culture. He further maintains that due to difference in 
organizational culture, same strategies do not yield same results 
for two organizations in the same industry and in the same 
location. A positive and strong culture can make an average 
individual perform and achieve brilliantly whereas a negative and 
weak culture may demotivate an outstanding employee to 
underperform and end up with no achievement. Therefore 
organizational culture has an active and direct role in 
performance. Murphy and Cleveland (1995) believe that research 
on culture contributes to the understanding of performance.  
        There has been a great deal of anecdotal evidence and some 
empirical evidence regarding the performance effects of 
organizational culture.  Anecdotal evidence begins Peters and 
Waterman’s In Search of Excellence (2002).  This book basically 
stimulated the now familiar business school case study approach.  
More recent anecdotal evidence regarding the most successful 
companies in the last several decades has also been proffered.  
According to Cameron and Quinn (1999), many  of the most 
successful companies, including Southwest Airlines (21,775% 

return on investment [ROI]), Wal-Mart (19,807% ROI), Tyson 
Foods (18,118% ROI), Circuit City (16,410% ROI), and Plenum 
Publishing (15,689% ROI), score low on well-established critical 
success factors (i.e., entry barriers that prevent organizations 
from competing for the same market, non-substitutable products, 
low levels of bargaining power on the part of buyers due to 
customer dependence, low levels of bargaining power for 
suppliers because they have no alternative customers, a large 
market share that promotes economies of scale, and rivalry 
among the competition that deflects head-to-head competition 
with a potential dominator).  These unlikely winners have strong 
leadership that promotes unique strategies and a strong culture to 
help them realize these strategies.  There is also strong anecdotal 
support indicating that the primary cause of failure of most major 
change efforts (such as TQM and reengineering) has been the 
failure to successfully change the organizational culture (CSC 
Index 1994; Caldwell 1994; Goss et al. 1993; Kotter and Heskett 
1992). 
         Kotter and Heskett (1992) have attempted to make this 
intriguing, but admittedly inconclusive, anecdotal evidence more 
systematic and empirical.  They had financial analysts identify 
the firms they considered most successful and then describe the 
key factors discriminating these firms from those that were less 
successful.  Seventy-four of the seventy-five analysts indicated 
that   organizational culture was a key factor.  In addition, 
Denison (1990) found empirical support for the 
participation/involvement view of culture – higher levels of 
employee participation were correlated with better organizational 
performance.     
        Yilmaz (2008) states that the core of Denison’s model is the 
underlying beliefs and assumptions that represent the deepest 
levels of organizational culture. These fundamental assumptions 
provide the foundation from which (1) more surface-level 
cultural components such as values and observable artifacts – 
symbols, heroes, rituals, etc. – are derived, and (2) behavior and 
action spring (Denison, 2000). In Denison’s model comparisons 
of organizations based on relatively more ‘‘surface-level’’ values 
and their manifest practices are made. Such values are deemed 
both more accessible than the assumptions and more reliable than 
the artifacts (Denison, 2000 in Yilmaz, 2008).  
Denison’s organizational culture model is based on four cultural 
traits involvement, consistency, adaptability, and mission that 
have been shown in the literature to have an influence on 
organizational performance (Denison & Mishra, 2005).  
         The four traits of organizational culture in Denison’s 
framework are shown in the figure below;
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Figure 2.3: Denison’s framework 

Source: www.denisonconsulting.com 
 
         Involvement: Effective organizations empower their 
people, build their organizations around teams, and develop 
human capability at all levels (Becker, 2004). Executives, 
managers, and employees are committed to their work and feel 
that they own a piece of the organization. People at all levels feel 
that they have at least some input into decisions that will affect 
their work and that their work is directly connected to the goals 
of the organization (Katzenberg, 2003; Spreitzer, 2005). 
         Consistency: Organizations also tend to be effective 
because they have “strong” cultures that are highly consistent, 
well-coordinated, and well integrated (Davenport, 1993). 
Behavior is rooted in a set of core values, and leaders and 
followers are skilled at reaching agreement even when there are 
diverse points of view (Block, 2001). This type of consistency is 
a powerful source of stability and internal integration that results 
from a common mindset and a high degree of conformity (Senge, 
2000). 
         Adaptability: The idea that norms and beliefs that enhance 
an organization’s ability to receive, interpret, and translate 
signals from the environment into internal organizational and 

behavioral changes will promote its survival, growth, and 
development. Ironically, organizations that are well integrated 
are often the most difficult ones to change. Internal integration 
and external adaptation can often be at odds. Adaptable 
organizations are driven by their customers, take risks and learn 
from their mistakes, and have capability and experience at 
creating change.  They are continuously changing the system so 
that they are improving the organizations’ collective abilities to 
provide value for their customers. 
         Mission: Successful organizations have a clear sense of 
purpose and direction that defines organizational goals and 
strategic objectives and expresses a vision of how the 
organization will look in the future (Mintzberg, 2004). When an 
organization’s underlying mission changes, changes also occur in 
other aspects of the organization’s culture. 
 
2.4 Empirical Review  
         Huang (2010) examined the effects of board structure and 
ownership on a bank’s performance using a sample of 41 
commercial banks in Taiwan. The results indicated that board 

http://ijsrp.org/
http://www.denisonconsulting.com/


International Journal of Scientific and Research Publications, Volume 5, Issue 12, December 2015      370 
ISSN 2250-3153   

www.ijsrp.org 

size, number of outside directors, and family owned shares are 
positively associated with bank performance, whereas the 
number of supervisory directors has a negative influence on 
performance. The findings provide empirical support for CG, 
which improves the performance of banks with a dual board 
system in Taiwan. The relations between dimensions of CG and 
corporate performance of Lebanese banks were examined by 
Chalhoub (2009). He found significant relationships between 
performance and five dimensions of CG comprising governance 
as daily practice: governance literacy, code of ethics, 
transparency, shareholders’ participation in governance, and 
accountability. On the other hand, the study found insignificant 
correlation between performance and three dimensions of CG, 
namely, governance training, transparency, and shareholder input 
in decisions. The study focused on effects of board structure and 
ownership as the only construct. The current study focuses on 
more than one construct. The study used commercial banks as 
the case study thus presenting a conceptual gap. The current 
study will focus on faith based hospitals. There is also a 
contextual gap since it looked on Taiwan economies which may 
not be the same with those of Kenya. 
         Wanjau, Muiruri and Ayodo (2012) conducted a study on 
the Factors affecting provision of service quality in the public 
health sector: A case of Kenyatta national hospital. The paper 
reports empirical evidence drawn from a case study of Kenyatta 
National Hospital the largest referral hospital in Eastern & 
Central Africa. A total of three respondents, comprising; sixteen 
doctors, thirty two nurses, twenty nine clinical officers, fourteen 
laboratory technologists and twelve pharmacists. Data was 
collected using closed and open ended questionnaires. The study 
found out that low employee’s capacity led to a decrease in 
provision of service quality public health sector by factor of 
0.981 with while Inadequate Technology adoption in provision 
of health service led to a decrease in provision of service quality 
by a factor of 0.917. The Ineffective communication channels 
affected delivery service quality in public health sector by a 
factor of 0.768 while insufficient financial resources resulted to 
decrease in provision of health service quality by factor of 0.671. 
This implied that low employees capacity, low technology 
adoption, ineffective communication channels and insufficient 
fund affect delivery of service quality to patients in public health 
sector affecting health service quality perceptions, patient 
satisfaction and loyalty. The study was bias to Kenya national 
Hospital thus presenting a conceptual gap. The current study 
focuses on faith based hospitals in Kenya. 
         Tavitiyaman, Zhang and Qu (2012) conducted a study on 
the effect of competitive strategies and organizational structure 
on hotel performance. This study employed a causal and 
descriptive research design to determine the cause‐and‐effect 
relationships among competitive strategies, organizational 
structure, and hotel performance based on previous studies. A 
28‐question self‐administered questionnaire comprising three 
sections was employed. The target population for this study was 
US hotel owners and general and executive managers whose 
e‐mail addresses were listed on a publicly available database. A 
census survey was carried out and e‐mails were sent to all of the 
hoteliers listed in the database. The results show a competitive 
human resources (HR) strategy to have a direct impact on a 
hotel's behavioral performance, and a competitive IT strategy to 

have a direct impact on a hotel's financial performance. 
Organizational structure is found to have a moderating effect on 
the relationship between both of these strategies and behavioral 
performance, a result similar to those reported by Jogaratnam and 
Tse and by Tarigan. However, the results of the current study 
show that organizational structure has no influence on the 
relationship between a brand image strategy and a hotel's 
behavioral performance, nor does it have any moderating effect 
on the relationship between a hotel's financial performance and 
its competitive brand image, HR or IT strategy. The study 
focused on the effect of competitive strategies and organizational 
structure on hotel performance in USA thus presenting both a 
conceptual and contextual gaps. 
         Moradi, Safari and Torkestani (2013) conducted a study on 
the Impact of Organizational Culture on the Performance of 
Insurance Companies in Iran. The analyzed statistical society 
was the managers and vice presidents of 15 Iranian private 
insurance companies. The effect of organizational culture test 
was conducted through patterning structural equations. The 
results indicate that organizational culture impacts competitive 
strategy directly and organizational performance indirectly. This 
study confirmed that a firm’s competitive advantage can be 
enhanced by culture and strategy fit. Strategy fit could also 
moderate the relationship between organizational culture and 
organizational performance. The study used only one construct 
that is organizational culture thus presenting a conceptual gap. 
The current study uses the four constructs. 
         Yesil and Kaya (2013) conducted a study on the effect of 
organizational culture on firm financial performance: Evidence 
from a developing country. Research hypotheses are developed 
from the related literatures and tested through the data collected 
from managers of the firms in Gaziantep in Turkey. Data is 
analyzed via SPSS program using the regression analyses. The 
results show that organizational culture dimensions have no 
effect on firm financial performance. Considering the limitations 
of the current study, the findings need to be evaluated with 
caution. The study presents a conceptual gap since it focused on 
the effect of organizational culture on firm financial 
performance. While the current study focuses on the 
determinants of financial policies compliance. 
2.5 Critique of existing literature 
         Argote (2000) conducted a study on Organizational 
Learning: Creating, Retaining, and Transferring Knowledge. The 
study presents a conceptual gap since it focused on 
Organizational Learning: Creating, Retaining, and Transferring 
Knowledge while the current study focused on employee 
competence. Nguyen and Leclerc (2011) conducted a study on 
the effect of service employees' competence on financial 
institutions' image: benevolence as a moderator variable .The 
study presents a methodological gap due to the introduction of 
benevolence as the moderator variable in the model. Mink (2012) 
conducted a study on the Effects of Organizational Structure on 
Sustainability Report Compliance. The study focused on only the 
sustainability reporting compliance while the current study 
focused on all financial policies compliance. Skouloudis, 
Evangelinos and Kourmousis, (2010) conducted a study on 
assessing non-financial reports according to the Global Reporting 
Initiative guidelines: Evidence from Greece. The study focused 
on only non-financial reporting compliance assessment while the 
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current study focuses on all financial policies compliance. In 
addition, the study used Greece as a case study thus presenting a 
geographical/contextual gap. Tavitiyaman, Zhang and Qu (2012) 
conducted a study on the effect of competitive strategies and 
organizational structure on hotel performance. The study focused 
on the effect of competitive strategies and organizational 
structure on hotel performance in USA thus presenting both a 
conceptual and contextual gaps. Moradi, Safari and Torkestani 
(2013) conducted a study on the Impact of Organizational 
Culture on the Performance of Insurance Companies in Iran. The 
study used only one construct that is organizational culture thus 
presenting a conceptual gap. The current study used the four 
constructs. 
2.6 Research Gaps 
          Al‐Tamimi, (2012) conducted a study on the effects of 
corporate governance on performance and financial distress: The 
experience of UAE national banks. This study focused on banks 
thus presenting a conceptual gap. The current study focuses on 
faith based hospitals. In addition there exists a 
contextual/geographical gap since it focused on UAE economies. 
Huang (2010) examined the effects of board structure and 
ownership on a bank’s performance using a sample of 41 
commercial banks in Taiwan. The study focused on effects of 
board structure and ownership as the only construct. The current 
study focuses on more than one construct. The study used 
commercial banks as the case study thus presenting a conceptual 
gap. The current study will focus on faith based hospitals. There 
is also a contextual gap since it looked on Taiwan economies 
which may not be the same with those of Kenya. Wang and Xiao 
(2006) investigated the relationship between CG characteristics 
and the risk of financial distress in the context of the Chinese 
transitional economy. There exist a conceptual gap in the study 
since it focused on the effects of corporate governance on 
financial distress. The current study has financial policies 
compliance as the dependent variable. Wanjau, Muiruri and 
Ayodo (2012) conducted a study on the Factors affecting 
provision of service quality in the public health sector: A case of 
Kenyatta national hospital. The study was bias to Kenyatta 
national Hospital thus presenting a conceptual gap. The current 
study focused on faith based hospitals in Kenya. It is because of 
these research gaps that this study is conducted so as to bridge 
the gaps. 
2.7 Summary 
         The above chapter reviewed the various theories that 
explain the independent and dependent variables. The reviewed 
theories are then critiqued for relevance to specific variables. The 
chapter also explored the conceptualization of the independent 
and the dependent variables by analyzing the relationships 
between the two set of variables. In addition, an empirical review 
was conducted where past studies both global and Local is 
reviewed in line with the following criteria, title, scope, 
methodology resulting into a critique. It is from these critiques 
that the research gap was identified. 
 

III. RESEARCH METHODOLOGY 
3.1 Introduction 
         This chapter discussed the methodology that was used in 
gathering the data, analyzing the data and reporting the results. 

Here, the researcher aimed at explaining the methods and tools 
that were used to collect and analyze data to get proper and 
maximum information related to the subject under study. The 
chapter also presented the research design and the sample size 
which was derived from the population. In addition the chapter 
discusses on the validity and reliability tests which was 
performed on the questionnaire. Lastly it presented the ethical 
practices. 
3.2 Research Design 
         Research design refers to how data collection and analysis 
are structured in order to meet the research objectives through 
empirical evidence economically (Chandran, 2006).  According 
to Cooper and Schindler (2007) research design is the plan and 
structure of investigation so conceived as to obtain answers to 
research questions.  
         The study will adopt a descriptive research method. 
According to Mugenda (2012), descriptive study is a type of 
study conducted to generate explanatory information or 
characteristics about a specific phenomenon. It can be used when 
the purpose is to describe the characteristics of certain events or 
situations, estimate the proportion of people who behave in 
certain ways and to make specific predictions (Saunders, Lewis 
and Thornhill, 2009). This method will therefore be suitable for 
this study as it will allow the researcher to describe the 
determinants of financial policies compliance in Faith Based 
Hospitals. The design will enable the researcher to do the 
research with the available budget through rapid collection of 
data and within a reasonable time.  
3.3 Target Population  
          A study population in statistics is the specific population 
about which information is desired. According to Ngechu (2004), 
a population is a well-defined set of people, services, elements, 
and events, group of things or households that are being 
investigated. This definition ensures that the population of 
interest is homogeneous.  
         The study focused on The Christian Health Association of 
Kenya (CHAK) and the Kenya Conference of Catholic Bishops 
faith based hospitals. There were 23 faith based hospitals 
sponsored by CHAK and 54 faith based hospitals sponsored by 
KCCB (Africa Christian Health Associations Platform ACHAP, 
2015). Therefore, the target population was 77 faith based 
hospitals. The target respondent from each of the 77 faith based 
hospitals was top management. Therefore, the total target 
population of the study was 77 respondents. 
3.4 Sampling Frame  
         A simple definition of a sampling frame is a set of source 
materials from which the sample is selected (Mugenda and 
Mugenda, 2003). The definition also encompasses the purpose of 
sampling frames, which is to provide a means for choosing the 
particular members of the target population that are to be 
interviewed in the survey (Bailey, 2008). The sampling frame of 
this survey was 77 management staff in finance and 
administration department of each of the faith based hospitals 
sponsored by KCCB and CHAK. 
3.5 Sample Size  
         Kombo and Tromp (2009) assert that a sample is a subset 
of a population that has been selected to reflect or represent 
characteristics of a population.  
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         The study used 70% of the target population as the sample 
size. According to Mugenda and Mugenda (2003) and Kothari 
(2004), a sample size of 50% is adequate for a descriptive study 
which has a small population. This implies that a sample 
population of 54 respondents would suffice. 
3.6 Data Collection Instruments  
         Primary data was collected through the administration of 
the questionnaires. A questionnaire is a pre-formulated written 
set of questions to which the respondents record the answers 
usually within rather closely delineated alternatives. The 
questionnaires quantifiable measures assisted in converting the 
qualitative responses into quantitative values (Mugenda & 
Mugenda, (2003) and Zikmund et al., 2010). Open ended 
questions were useful because the data obtained may not be 
normally distributed since the respondents are not restricted to a 
common way of answering the questions. In addition, open 
ended questions are usually returned unfilled since many 
respondents see it as a tedious activity when it comes to filling 
the questionnaire.   
         Data collection was carried out using a semi-structured 
questionnaire and intended respondents were those in the finance 
and administration department in these hospitals. Questionnaire 
was used to collect primary data while secondary data was 
collected through literature review on the independent variables. 
These variables were expected to determine factors influencing 
financial policies compliance. Questionnaire was used as an 
instrument because it is free of bias, gives the respondent the 
opportunity to respond to the questionnaire in their own words 
and does not need face to face session with respondents 
considering that the target populations are people with busy 
schedules. The researcher obtained a letter of recommendation 
from the University to facilitate administration of the 
questionnaire to the respondents. This letter was then taken to the 
management of faith based Hospitals. The questionnaire was 
dropped at the respondents’ offices and picked up as agreed 
between the researcher and respondent.  
3.7 Pilot Testing 
         Prior to using a questionnaire to collect data it was pilot 
tested. The purpose of the pilot test is to refine the questionnaire 
so that respondents will have no problems in answering the 
questions and there will be no problems in recording the data. In 
addition, it enabled one to obtain some assessment of the 
question’s validity and the likely reliability of the data that was 
collected. Preliminary analysis using the pilot test data was 
undertaken to ensure that the data collected enabled the 
investigative questions to be answered (Saunders et al., 2012). 
         Baker, Veit and Powell (2001) states that the size of a 
sample to be used for piloting testing varies depending on time, 
costs and practicality, but the same would tend to be 5- 10 per 
cent of the main survey. According to Cooper and Schindler 
(2006), the respondents in a pilot test do not have to be 
statistically selected when testing the validity and reliability of 
the instruments. 
          In this study, data collection instrument which was a 
questionnaire was tested on 10% (that is, 8 respondents were 
used for pilot testing in this study) of the sample of the 
questionnaires to ensure that it is relevant and effective. 
3.7.1 Validity Test 

         According to Mugenda and Mugenda (2003), validity is the 
accuracy and meaningfulness of inferences, which are based on 
the research results. Validity exists if the data measure what they 
are supposed to measure. In order to test and enhance the validity 
of the questionnaire, eight questionnaires’ was pilot tested and 
reviewed with a view to improving validity of the data that will 
be collected (Kothari, 2004). Industry experts and the research 
supervisor went through the questionnaire to enhance validity. 
3.7.2 Reliability Test 
         Reliability is the consistency of a set of measurement items 
(Cronbach, 1951). Reliability is the consistency of measurement, 
or the degree to which an instrument measures the same way 
each time it is used under the same condition with the same 
subjects. In short, it is the repeatability of measurement. A 
measure is considered reliable if a person's score on the same test 
given twice is similar. Eight questionnaires were piloted by 
issuing them to respondents who were not be included in the 
final study sample. The eight questionnaires were then be coded 
and responses input into Statistical Package for Social Sciences 
(SPSS) which was used to generate the reliability coefficient.  
The researcher used the most common internal consistency 
measure known as Cronbach’s Alpha (α) which will be generated 
by SPSS. It indicated the extent to which a set of test items can 
be treated as measuring a single latent variable (Cronbach, 1951). 
The recommended value of 0.7 was used as a cut–off of 
reliability for this study. 
3.8 Data Analysis 
         The data and information obtained through the 
questionnaire was first checked for completeness. Data gathered 
from correctly filled questionnaires was coded, tabulated and 
analyzed using SPSS by both descriptive statistics which 
included mean and standard deviation to capture the 
characteristics of the variables under study and inferential 
statistics which include regression coefficient which was used to 
analyze the relationship of the dependent and the independent 
variables. Editing and coding was used to give a clear picture of 
the targeted objectives while frequency distribution enabled the 
researcher to meaningfully describe the distribution of 
measurements used as graphs and charts. This analysis enabled 
the researcher to determine factors influencing financial policies 
compliance  
         A multivariate regression model was used to link the 
independent variables to the dependent variable as follows;  
 Y =β0 + β1X1 + β2X2 + β3X3 + β4X4+ µ 
Where; 
Y=Financial Policies Compliance 
X1 = Top Management Oversight  
X2 = Employee Competence 
X3 = Organizational Structure  
X4 = Organizational Culture  
   µ=Error term 
         In the model,  β0 = the constant term while the coefficient 
βii = 1….4 will be  used to measure the sensitivity of the 
dependent variable (Y) to unit change in the predictor variables 
X1, X2, X3 and X4. µ is the error term which captures the 
unexplained variations in the model.   
3.9 Presentation 
         The results obtained were presented using tables, bar 
graphs and pie charts. Demographic information was presented 
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pie charts, descriptive statistics were presented using tables and 
bar graphs while inferential statistics (correlation analysis and 
regression) was presented by tables. 

IV. RESULTS AND DISCUSSIONS 
4.1 Response Rate 
         The number of questionnaires that were administered was 
54. A total of 51 questionnaires were properly filled and 
returned. This represented an overall successful response rate of 

94.4% as shown on Table 4.1. According to Mugenda and 
Mugenda (2003) and also Kothari (2004) a response rate of 
above 50% is adequate for a descriptive study. Babbie (2004) 
also asserted that return rates of above 50% are acceptable to 
analyze and publish, 60% is good, 70% is very good while above 
80% is excellent 
         Based on these assertions from renowned scholars, 94.4% 
response rate is excellent for the study.  

 
Table 4.1: Response Rate 

 
Response Frequency Percent 
Returned 51 94.4% 
Unreturned 3 5.6% 
Total  54 100% 
 
4.2 Reliability 
         The Cronbach alpha was calculated in a bid to measure the 
reliability of the questionnaire. This was done by subjecting the 
eight questionnaires to 8 managers of hospitals that were 

randomly selected. All the variables were reliable since their 
Cronbach alpha was above 0.7 which was used as a cut-off of 
reliability for the study. Table 4.2 shows the reliability results. 

 
Table4.2: Reliability 

 
Variable No of items Respondents α=Alpha comment 
Financial policies 
compliance 

5 8 0.8112 Reliable 

Top management 
insight 

3 8 0.7123 Reliable 

Employee competence 3 8 0.7962 Reliable 
Organizational structure 3 8 0.7632 Reliable 
Organizational culture 3 8 0.8521 Reliable 
 
4.3 Demographic Characteristics 
         This section consists of information that describes basic 
characteristics such as gender of the respondent, number of years 
worked and the years of operation of the hospital.  
4.3.1 Gender of the respondents 

         The respondents were asked to indicate their gender. 
Majority of the respondents were male who represented 78% of 
the sample while 22% were female. This implies that the top 
positions in faith based hospitals sponsored by KCCB and 
CHAK are male dominated. 

 

 
Figure 4.1: Gender of the respondents 

 
4.3.2 Number of years worked          The respondents were requested to indicate the number of 

years they have worked in the hospitals. Majority of the 
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respondents who were 55% indicated that they had worked for 6 
to 10 years, 27% of the respondents indicated that they had 
worked for 2-5years, 10% of the respondents indicated that they 

had worked for over 10 years while only 8% had worked for less 
than 1 year. This indicates that most of the respondents who were 
interviewed had a good knowledge on operations of the hospital. 

 
Figure 4.2: number of years worked 

 
4.3.3 Number of years the hospital has been operating 
         The respondents were asked to indicate the number of years 
the hospital had been in operation. Majority of the respondents 
who were 57% indicated that the hospital had been in operation 
for 16 to 20 years, 25% of the respondents indicated that the 

hospital had been in operation for 11 to 15 years, 12% of the 
respondents indicated that the hospital had been in operation for 
over 21 years while only 6% of the respondents indicated that the 
hospital had been in operation for 5-10 years. 

 

 
Figure 4.3: Number of years the hospital has been operating 

 
4.4 Influence of top management oversight on financial 
policies compliance 
4.4.1 Descriptive statistics 
Board members 
         The respondents were asked to indicate the number of 
Board members for their hospital. Results in table 4.3 shows that 

majority of the respondents who were 64.70% indicated that 
there were 4 to 7 board members in the year 2012. Results also 
revealed that majority of the respondents who were 70.6% that 
there were over 7 board members in the year 2013. Results also 
indicated that majority of the respondents who were 70.6% that 
there were over 7 board members in the year 2014. 

 
 

Table 4.3: Board members 
 
year Less than 3 4 to 7 Over 7 
2012 9.80% 64.70% 25.50% 
2013 7.80% 21.60% 70.60% 
2014 5.90% 23.50% 70.60% 
 
Opinion 
         In addition the respondents were asked to indicate their 
opinion on influence of top management oversight on financial 

policies compliance. Majority of the respondents who were 84% 
indicated that top management oversight influenced financial 
policies compliance. 
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Figure 4.4: opinion on influence of top management oversight 

 
How the management oversight influenced the financial 
policies compliance 
         The respondents who answered that the management 
oversight influenced the financial policies compliance they were 
further asked to indicate how the management oversight 
influenced the financial policies compliance. Majority of the 
respondents who were 60.8% indicated that management 
oversight influenced the financial policies compliance by 
between 50% and 75%, 18.5% indicated that management 
oversight influenced the financial policies compliance by over 
75%, 10.9 % of the respondents indicated that management 

oversight influenced the financial policies compliance by below 
25% while only 9.8% of the respondents indicated that 
management oversight influenced the financial policies 
compliance by between 25% and 50% . 
         This agrees with that of Mfinanga (2008) who suggested 
that managerial skills are important in running any business. The 
study further indicated that organizations have been buffeted by 
massive need for reaching social, technological and economic 
changes. This puts a lot of pressure on business from all sectors. 
Managerial skills assist managers to solve issues that are directly 
relevant to the current, fast shifting business environment. 

 

 
 

Figure 4.5: How the management oversight influenced the financial policies compliance 
 
4.4.2 Correlation analysis 
         The bivariate correlation was conducted between the top 
management oversight and financial policies compliance. The 

results indicated that there was a positive and a significant 
association between top management oversight and financial 
policies compliance (r=0.444, p=0.001) 
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Table 4.4: correlation matrix 
 

    top management oversight Financial compliance policies 
top management oversight Pearson Correlation 1.000 

    
 

Sig. (2-tailed) 
    Financial compliance policies Pearson Correlation .444** 1.000 

   
 

Sig. (2-tailed) 0.001 
    ** Correlation is significant at the 0.01 level (2-tailed).   

 
4.5 Influence of employee competence on financial policies 
compliance 
4.5.1 Descriptive statistics 
Number of trainings sponsored 
         The respondents were asked to indicate the number of 
trainings sponsored/implemented by for their hospital.   Results 
in table 4.5 indicated that majority of the respondents who were 

62.70% indicated that the number of trainings sponsored in 2012 
were 3 to 5. The results also revealed that majority of the 
respondents who were 77.50% indicated that the number of 
trainings sponsored in 2013 were over 5. Results also revealed 
that 72.5% of the respondents indicated that the number of 
trainings sponsored in 2013 were over 5. 

 
Table 4.5: Number of trainings sponsored 

 
year Less than 2 3 to 5 Over 5 
2012 11.80% 62.70% 25.50% 
2013 9.80% 12.60% 77.50% 
2014 7.80% 19.60% 72.50% 
 
Opinion on employee competence 
         In addition the respondents were asked to indicate their 
opinion on the influence of employee competence on financial 
policies compliance. Majority of the respondents who were 84% 

indicated that employee competence influenced financial policies 
compliance while only 14% indicated that employee competence 
does not influence financial policies compliance. 

 

 
 

Figure 4.6: Opinion on employee competence 
 
How the level of employee competence influenced the 
financial policies compliance.  
         The respondents who indicated that competence influenced 
the financial policies compliance they were further asked to 
indicate how the level of employee competence influenced the 
financial policies compliance. Majority of the respondents who 
were 62.7% indicated that employee competence improved 
financial policies compliance by 50% to 75%, 25.5% of the 

respondents indicated that employee competence improved 
financial policies compliance by over 75%, 10.2% of the 
respondents indicated that employee competence improved 
financial policies compliance by between 25%to 50% while only 
9.1% of the respondents indicated that employee competence 
improved financial policies compliance by below 25%. 
         This agrees with Nguyen, & Leclerc, (2011) who 
conducted a study on the effect of service employees' 
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competence on financial institutions' image: benevolence as a 
moderator variable. The results show a significant interaction 
between competence and benevolence in their influence on 

corporate image. The results reinforce the idea that benevolence 
intervenes as a moderator variable that enhances the impact of 
competence on corporate image. 

 

 
 

Figure 4.7: How the level of employee competence influenced the financial policies compliance 
 
4.5.2 Correlation analysis of employee competence and 
financial policies compliance 
         The bivariate correlation was conducted between employee 
competence and financial policies compliance. The results 

indicated that there was a positive and a significant association 
between employee competence and financial policies compliance 
(r=0.502, p=0.000) 

 
Table 4.6: correlation matrix 

 
    Employee competence Financial compliance policies 
Employee competence Pearson Correlation 1.000 

  
 

Sig. (2-tailed) 
  Financial compliance policies Pearson Correlation .502** 1.000 

 
 

Sig. (2-tailed) 0.000 
  ** Correlation is significant at the 0.01 level (2-tailed). 

 
4.6 Influence of organization structure on financial policies 
compliance 
4.6.1 Descriptive statistics 
Value of expenditure on restructuring and reorganizations 
implemented 
         The respondents were asked to indicate the value of 
expenditure on restructuring and reorganizations implemented in 
their hospital. Results in table 4.7 revealed that majority of the 
respondents who were 70.6% indicated that the value of 

expenditure on restructuring and reorganizations implemented in 
their hospital was 6 to 10 million in the year 2012. Results also 
revealed that majority of the respondents who were 72.5% 
indicated that the value of expenditure on restructuring and 
reorganizations implemented in their hospital was over 10 
million in the year 2013. The results also showed that majority of 
the respondents who were 79.5% indicated that the value of 
expenditure on restructuring and reorganizations implemented in 
their hospital was over 10 million in the year 2015. 

 
Table 4.7: Value of expenditure on restructuring and reorganizations implemented 

 
year Less than 5 million 6 to 10 million Over 10 million 
2012 7.80% 70.60% 21.60% 
2013 3.90% 23.50% 72.50% 
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2014 7.80% 12.60% 79.50% 
 
Opinion on influence of organization structure on financial 
policies compliance 
         The respondents were further asked to indicate their 
opinion on influence of organization structure on financial 
policies compliance. Majority of the respondents who were 82% 

indicated that organization structure influenced financial policies 
compliance while only 18% of the respondent who indicated that 
organization structure does not influence financial policies 
compliance 

 

 
 

Figure 4.8: Opinion on influence of organization structure on financial policies compliance 
 
How level of organization structure influence the financial 
policies compliance 
         The respondents who indicated that organization structure 
influenced the financial policies compliance they were further 
asked to indicate how level of organization structure influence 
the financial policies compliance. Majority of the respondents 
who were 58.8% indicated that organizational structure improved 
financial policies compliance by 50% to 75%, 23.5% of the 
respondents indicated that organizational structure improved 
financial policies compliance by over 75%, 11.8% of the 

respondents indicated that organizational structure improved 
financial policies compliance by between 25%to 50% while only 
5.9% of the respondents indicated that organizational structure 
improved financial policies compliance by below 25%. 
         This agrees with Frederickson (1986) who found that the 
relationship between structure and performance is mediated by 
many organizational constructs. It is for this reason, that a 
linkage between organizational structure and communication 
may improve communication capabilities, resulting in different 
levels of integration.  

 

 
 

Figure 4.9: How level of organization structure influence the financial policies compliance 
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4.6.2 Correlation analysis of organizational structure and 
financial policies compliance  
         The bivariate correlation was conducted between 
organizational structure and financial policies compliance. The 

results indicated that there was a positive and a significant 
association between organizational structure and financial 
policies compliance (r=0.467, p=0.001) 

 
Table 4.8: Correlation matrix 

 
    Organizational structure Financial compliance policies 
Organizational structure Pearson Correlation 1.000 

  
 

Sig. (2-tailed) 
  Financial compliance policies Pearson Correlation .467** 1.000 

 
 

Sig. (2-tailed) 0.001 
  ** Correlation is significant at the 0.01 level (2-tailed). 

 
4.7 Influence of organizational culture on financial policies 
compliance 
4.7.1 Descriptive statistics 
Value of expenditure 
         The respondents were asked to indicate the value of 
expenditure used to counter fraud, corruption cases, gender 
intolerance, tribal intolerance, team building implemented by 
their hospital. Results in table 4.9 revealed that majority of the 

respondents who were 72.5% indicated that the value of 
expenditure was 3 to 5 million in the year 2012. The results also 
revealed that majority of the respondents who were 68.6% 
indicated that the value of expenditure was over 5 million in the 
year 2013. The results also revealed that majority of the 
respondents who were 74.5% indicated that the value of 
expenditure was over 5 million in the year 2014. 

 
Table 4.9: The value of expenditure used 

 
year Less than 2 million 3 to 5 million Over 5 million 
2012 9.80% 72.50% 17.60% 
2013 14.80% 16.60% 68.60% 
2014 7.80% 17.70% 74.50% 
 
 
Opinion on influence of organization culture on financial 
policies compliance 
         In addition the respondents were further asked to indicate 
their opinion on influence of organization culture on financial 

policies compliance. Majority of the respondents who were 82% 
indicated that organization culture influenced financial policies 
compliance while only 18% indicated that organization culture 
does not influence financial policies compliance. 

 

 
 

Figure 4.10: Opinion on influence of organization culture on financial policies compliance 
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How the level of organization culture influence the financial 
policies compliance 
         The respondents who indicated that organization culture 
influenced the financial policies compliance they were further 
asked to indicate how the level of organization culture influence 
the financial policies compliance. Majority of the respondents 
who were 62.2% indicated that organizational culture improved 
financial policies compliance by 50% to 75%, 20.5% of the 
respondents indicated that culture structure improved financial 

policies compliance by over 75%, 8.9% of the respondents 
indicated that organizational culture improved financial policies 
compliance by below 25% while only 7.8% of the respondents 
indicated that organizational culture improved financial policies 
compliance by between 25%to 50%. 
         This agrees with Denison (2000) who that found empirical 
support for the participation/involvement view of culture -higher 
levels of employee participation were correlated with better 
organizational performance.     

 

 
 

Figure 4.11: How the level of organization culture influence the financial policies compliance 
 
4.7.2 Correlation analysis of organization culture and 
financial policies compliance 
         The bivariate correlation was conducted between 
organizational culture and financial policies compliance. The 

results indicated that there was a positive and a significant 
association between organizational culture and financial policies 
compliance (r=0.371, p=0.007). 

 
Table 4.10: correlation matrix 

 
    Organization culture Financial compliance policies 
Organization culture Pearson Correlation 1.000 

  
 

Sig. (2-tailed) 
  Financial compliance policies Pearson Correlation .371** 1.000 

 
 

Sig. (2-tailed) 0.007 
  ** Correlation is significant at the 0.01 level (2-tailed). 

 
4.8 Overall correlation analysis 
4.8.1 Overall correlation analysis 
         Table 4.11 below presents the results of the correlation 
analysis. The results indicated that there was a positive and a 
significant association between top management oversight and 
financial policies compliance (r=0.444, p=0.001). The results 
further indicated that there was a positive and a significant 
association between employee competence and financial policies 
compliance (r=0.502, p=0.000). The results further established 
that there was a positive and a significant association between 
organizational structure and financial policies compliance 

(r=0.467, p=0.001). The results also indicated that there was a 
positive and a significant association between organizational 
culture and financial policies compliance (r=0.371, p=0.007). 
This implies that an increase in any unit of the variables leads to 
an improvement in financial policies compliance. 
         This agrees with Chalhoub (2009) who found significant 
relationships between performance and five dimensions of CG 
comprising governance as daily practice: governance literacy, 
code of ethics, transparency, shareholders’ participation in 
governance, and accountability. 
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Table 4.11: overall correlation matrix 
 

    
Financial compliance 
policies 

top 
management 
oversight 

employee 
competence 

organizational 
structure 

organization 
culture 

Financial 
compliance 
policies 

Pearson 
Correlation 1.000 

    
 

Sig. (2-tailed) 
    top management 

oversight 
Pearson 
Correlation .444** 1.000 

   
 

Sig. (2-tailed) 0.001 
    employee 

competence 
Pearson 
Correlation .502** 0.248 1.000 

  
 

Sig. (2-tailed) 0.000 0.079 
   organizational 

structure 
Pearson 
Correlation .467** 0.078 .413** 1.000 

 
 

Sig. (2-tailed) 0.001 0.587 0.003 
  organization 

culture 
Pearson 
Correlation .371** -0.065 0.195 .325* 1.000 

 
Sig. (2-tailed) 0.007 0.652 0.171 0.02 

 ** Correlation is significant at the 0.01 level (2-tailed). 
 * Correlation is significant at the 0.05 level (2-tailed).   

 
4.8.2 Overall regression model 
         The results presented in table 4.12 present the fitness of 
model used of the regression model in explaining the study 
phenomena. Top management oversight, employee competence, 
organizational structure and organizational culture were found to 
be satisfactory variables in explaining financial policies 
compliance. This is supported by coefficient of determination 

also known as the R square of 58.3%. This means top 
management oversight, employee competence, organizational 
structure and organizational culture explain 58.3% of the 
variations in the dependent variable which is financial policies 
compliance. This results further means that the model applied to 
link the relationship of the variables was satisfactory. 

 
Table 4.12: Model Fitness 

 
Indicator Coefficient 
R 0.763 
R Square 0.583 
Adjusted R Square 0.537 
Std. Error of the Estimate 0.18247 
 
         In statistics significance testing the p-value indicates the 
level of relation of the independent variable to the dependent 
variable. If the significance number found is less than the critical 
value also known as the probability value (p) which is 
statistically set at 0.05, then the conclusion would be that the 
model is significant in explaining the relationship; else the model 
would be regarded as non-significant. 
         Table 4.13 provides the results on the analysis of the 
variance (ANOVA). The results indicate that the overall model 

was statistically significant. Further, the results imply that the 
independent variables are good predictors of financial policies 
compliance. This was supported by an F statistic of 12.579 and 
the reported p value (0.000) which was less than the conventional 
probability of 0.05 significance level. This finding is consistent 
with that of (Moradi, Safari, & Torkestani 2013) who confirmed 
that a firm’s competitive advantage can be enhanced by culture 
and strategy fit.   

 
Table 4.13: Analysis of Variance 

 

 
Sum of Squares df Mean Square F Sig. 

Regression 2.094 5 0.419 12.579 0.000 
Residual 1.498 45 0.033 
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Total 3.593 50       
 
         Regression of coefficients results in table 4.14 shows that 
Top management oversight and financial policies compliance are 
positively and significantly related (r=0.193, p=0.000). The table 
further indicates that Employee competence and financial 
policies compliance are positively and significantly related 
(r=0.272, p=0.006). It was further established that Organizational 
structure and financial policies compliance were positively and 
significantly related (r=0.172, p=0.029), while Organization 
culture and financial policies compliance were positively and 
significantly related (r=-0.146, p=0.025). 

         This agree with Nguyen, & Leclerc (2011) who conducted 
a study on the effect of service employees' competence on 
financial institutions' image: benevolence as a moderator 
variable. A hierarchical multiple regression analysis was 
performed on data collected from 445 customers in a financial 
service setting to assess the influence of competence and 
benevolence, as well as their interactive effects on corporate 
image. The results show a significant interaction between 
competence and benevolence in their influence on corporate 
image. 

 
Table 4.14: Regression of Coefficients 

 

Variable B 
Std. 
Error Beta  t  sig 

(Constant) 0.508 0.243 
 

2.092 0.042 
Top management oversight 0.193 0.05 0.39 3.89 0.000 
Employee competence 0.272 0.095 0.32 2.86 0.006 
Organizational structure 0.172 0.076 0.248 2.252 0.029 
Organization culture 0.146 0.063 0.239 2.315 0.025 

 
The specific model was; 
financial policies compliance =0.508+0.193 X1 +0.272 X2 +0.172 X3 +0.146 X4 
where X1 is top management oversight 
            X2 is Employee competence 
             X3 is Organizational structure 
             X4 is Organizational culture 
 
         This finding agrees with that of Huang (2010) who 
examined the effects of board structure and ownership on a 
bank’s performance using a sample of 41 commercial banks in 
Taiwan. The results indicated that board size, number of outside 
directors, and family owned shares are positively associated with 
bank performance, whereas the number of supervisory directors 
has a negative influence on performance. 
         The findings also agree with that of Moradi, Safari, & 
Torkestani, (2013) who conducted a study on the Impact of 
Organizational Culture on the Performance of Insurance 
Companies in Iran. The results indicate that organizational 
culture impacts competitive strategy directly and organizational 
performance indirectly.  
 

V. SUMMARY, CONCLUSIONS AND 
RECOMMENDATIONS 

5.1  Introduction 
         This chapter addresses the summary of the findings, the 
conclusions and the recommendations. This is done in line with 
the objectives of the study.  
5.2  Summary of Findings 
         This section provides a summary of the findings from the 
analysis. This is done in line with the objectives of the study. 
5.2.1 Influence of top management oversight on financial 
policies compliance 

         The first objective was to investigate whether top 
management oversight influences financial policies compliance 
in faith based hospitals sponsored by KCCB and CHAK. The 
findings revealed that there was a positive and a significant 
association between top management oversight and financial 
policies compliance. This was also supported by the statements 
in the questionnaire.  
         The finding is consistent with that of Huang (2010) who 
examined the effects of board structure and ownership on a 
bank’s performance using a sample of 41 commercial banks in 
Taiwan. The results indicated that board size, number of outside 
directors, and family owned shares are positively associated with 
bank performance.  
5.2.2 Influence of employee competence on financial policies 
compliance 
         The second objective was to determine whether employee 
competence influences financial policies compliance in faith 
based hospitals sponsored by KCCB and CHAK. The findings 
from the results indicated that there was a positive and a 
significant association between employee competence and 
financial policies compliance. This was also supported by the 
statements in the questionnaire. 
          These findings agree with that of Nguyen and Leclerc 
(2011) who conducted a study on the effect of service employees' 
competence on financial institutions' image: benevolence as a 
moderator variable. Nguyen and Leclerc, (2011) conducted a 
study on the effect of service employees' competence on 
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financial institutions' image: benevolence as a moderator 
variable. 
5.2.3 Influence of organizational structure on financial 
policies compliance 
         The third objective was to determine whether 
organizational structure influences financial policies compliance 
in faith based hospitals sponsored by KCCB and CHAK. The 
findings showed that there was a positive and a significant 
association between organizational structure and financial 
policies compliance. This was also supported by the statements 
in the questionnaire. 
          This findings agrees with that of Porter and Roberts (1976) 
who conducted a study on the relationship between 
organizational structure and performance. The study found that 
there was a linkage between organizational structure and 
communication may improve communication capabilities, 
resulting in different levels of integration. 
5.2.4 Influence of organizational culture on financial policies 
compliance 
         The fourth objective was to determine whether 
organizational culture influences financial policies compliance in 
faith based hospitals sponsored by KCCB and CHAK. The 
findings revealed that there was a positive and a significant 
association between organizational culture and financial policies 
compliance. This was also supported by the statements in the 
questionnaire. 
         The findings agree with that of Kandula (2006) who found 
that key to good performance is a strong culture. The study 
further maintains that due to difference in organizational culture, 
same strategies do not yield same results for two organizations in 
the same industry and in the same location. A positive and strong 
culture can make an average individual perform and achieve 
brilliantly whereas a negative and weak culture may demotivate 
an outstanding employee to underperform and end up with no 
achievement. The study further found that organizational culture 
has an active and direct role in performance. 
5.3 Conclusions 
         Based on the findings above the study concluded that top 
management insight, employee competence, organizational 
culture and organizational structure have a positive and a 
significant effect on financial policies compliance. 
         The study also concluded that organizational culture has an 
active and direct role in financial policies compliance. 
Organizational culture contributes to the improved financial 
policies compliance. Organizational structure plays a central role, 
as it defines how information flows and is aggregated inside 
organizations, allowing organizations to accomplish goals that 
would be otherwise unattainable by any of its individual 
members. 
5.4 Recommendations 
5.4.1 Influence of top management oversight on financial 
performance 
         Based on the research findings, the study recommended 
that faith based hospitals sponsored by KCCB and CHAK should 
put more emphasis on financial policies top management insight. 
This will require the board’s knowledge and experience, plus a 
willingness to challenge the assumptions and variables behind 
the strategy. This will enhance good financial performance. 

         The study also recommended that the faith based hospitals 
should have effective internal controls, proper disclosure and 
presentation of financial items and proper budgeting. This will 
improve the financial policies compliance. 
In addition, the study recommended that the hospitals need to 
have effective board of directors and a clear chain of command. 
Transformational leadership should also be upheld in order to 
bring positive changes within the organization and thus improved 
financial policies compliance 
5.4.2 Influence of employee competence on financial 
performance 
         Based on the findings the study recommended that faith 
based hospitals sponsored by KCCB and CHAK should have 
good employee competence. To improve efficiency in service 
delivery, the hospitals must build the capacity to attract and 
employ an adequate number of high-quality nurses. 
         The study also recommended that hospital workers have to 
be trained for new jobs and for handling the present jobs more 
effectively. New employees must be trained properly so that they 
may become efficient. Existing employees must be trained for 
taking up high level jobs. This is because training is useful not 
only for the organization but also for employees. Effective 
training enhances knowledge, skill and behaviors of the people 
their performance. 
5.4.3 Influence of organizational structure on financial 
performance 
         The study recommended that transformational leadership 
should also be upheld in order to bring positive changes within 
the organization and thus improved financial policies 
compliance. 
         In addition the study also recommended that firms must 
change the way they are organized, and employees at all levels 
must become information literate - not just computer literate and 
should think globally and act locally so as to accomplish the 
organizations of the year 2000 and beyond. 
5.4.4 Influence of organizational culture on financial 
performance 
         Based on the findings the study recommended that faith 
based hospitals should have a positive and strong culture that can 
make an average individual perform and achieve brilliantly. This 
will help in improving the financial performance. 
The study also recommended that faith based hospitals 
competitive advantage should be enhanced by culture and 
strategy fit.  
5.5 Areas for Further Studies 
         The study sought to investigate the determinants of 
financial policies compliance in faith based hospitals sponsored 
by KCCB and CHAK. This called for the analysis of faith based 
hospitals sponsored by KCCB and CHAK only, thus area for 
further studies could consider government sponsored hospitals 
and private hospitals for purpose of making a comparison of the 
findings with those of the current study. 
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Abstract- Weight reduction is now the main issue in automobile 
industries. Weight reduction can be achieved primarily by the 
introduction of better material, design optimization and better 
manufacturing processes. The suspension leaf spring is one of the 
potential items for weight reduction in automobile as it accounts 
for ten to twenty percent of the unsprung weight, which is 
considered to be the mass not supported by the leaf spring. Since 
the composite materials have more elastic strain energy storage 
capacity and high strength-to-weight ratio as compared to those 
of steel, Composite material is taken into consideration. The 
modeling of the mono leaf spring is done in Creo Parametric 2.0 
and the analysis is carried out in Ansys 15.0. The project is 
carried out with hybrid mono leaf spring is taken in such a way 
that the 5 layers and 7 layers of the composite layers are placed 
in between the steel layers in the ends. 
 
Index Terms- Creo parametric 2.0, design optimization, weight 
reduction, hybrid. 
 

I. INTRODUCTION 
leaf spring is a simple form of spring commonly used for 
the suspension in wheeled vehicles. Originally called a 

laminated or carriage spring, and sometimes referred to as a 
semi-elliptical spring or cart spring, it is one of the oldest forms 
of springing, dating back to medieval times. 
         A leaf spring takes the form of a slender arc-shaped length 
of spring steel of rectangular cross-section. The center of the arc 
provides location for the axle, while tie holes are provided at 
either end for attaching to the vehicle body. For very heavy 
vehicles, a leaf spring can be made from several leaves stacked 
on top of each other in several layers, often with progressively 
shorter leaves. Leaf springs can serve locating and to some extent 
damping as well as springing functions. While the interleaf 
friction provides a damping action, it is not well controlled and 
results in stiction in the motion of the suspension. For this reason 
some manufacturers have used mono-leaf springs.  
         In order to conserve natural resources and economize 
energy, weight reduction has been the main focus of automobile 
manufacturer in the present scenario. The suspension leaf spring 
is one of the potential items for weight reduction in automobile 
as it accounts for ten to twenty percent of the unsprung weight, 
which is considered to be the mass not supported by the leaf 
spring.  
         The introduction of composite materials has made it 
possible to reduce the weight of the leaf spring without any 
reduction on load carrying capacity and stiffness. So, composite 
materials are now used in automobile industries to take place of 

metal parts. So, composite materials are now used in automobile 
industries to take place of metal parts. Since the composite 
materials have more elastic strain energy storage capacity and 
high strength-to-weight ratio as compared to those of steel. 
Composite materials offers opportunity for substantial weight 
saving. Springs are design to absorb & store energy & then 
release it hence strain energy of material and shape becomes 
major factors in designing the spring. 
 

II. PROBLEM IDENTIFICATION 
         The behaviour of steel leaf spring is non linear, relatively 
high weight, and change in solid axle angle due to weight 
transfer specially during cornering of vehicle, that will lead to 
over steer and directional instability under such situation it is 
very difficult for driver to control vehicle, (defect of metallic leaf 
spring). 
         So considering automobile development and importance of 
relative aspect such as fuel consumption, weight, riding quality, 
and handling, hence development of new material is necessary in 
the automobile industry. 
         Recently, graphite and carbon fiber demonstrate its 
superiority over other composite material however due to cost 
and availability limitation the present work restricted to leaf 
spring made up of glass fiber, and Epoxy resin (general purpose 
resin). 
         Many papers were devoted to find spring geometry. The 
recently vehicle such as Ford, and Volvo buses are using leaf 
spring made up of carbon fiber as it gives good advantage but 
costly. So in this, we selected glass fiber and general purpose 
resin for spring  
material on the basis of cost factor and strength. The material 
would be a combination of steel on either side with the 
composite materials in between the closed layers.  
 

III. MODELING OF MONO LEAF SPRING 
         The modeling of the leaf spring is done in Creo Parametric 
2.0. 
 
Introduction to Creo Parametric: 
         Creo Parametric is a computer graphics system for 
modeling various mechanical designs and for performing related 
design and manufacturing operations. The system uses a 3D solid 
modeling system as the core, and applies the feature-based, 
parametric modeling method. In short, Creo Parametric is a 
feature-based, parametric solid modeling system with many 
extended design and manufacturing applications. 

A 
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 Creo Parametric is the first commercial CAD system 
entirely based upon the feature-based design and parametric 
modeling philosophy. Today many software producers have 
recognized the advantage of this approach and started to shift 
their product onto this platform. 
         Creo Parametric was designed to begin where the design 
engineer begins with features and design criteria. Creo 
Parametric's cascading menus flow in an intuitive manner, 
providing logical choices and pre-selecting most common 

options, in addition to short menu descriptions and full on-line 
help. This makes it simple to learn and utilize even for the most 
casual user. Expert users employ Creo Parametric's "map keys" 
to combine frequently used commands along with customized 
menus to exponentially increase their speed in use. Because Creo 
Parametric provides the ability to sketch directly on the solid 
model, feature placement is simple and accurate. 
The model is as shown in the figure 1 as shown below: 
 

 
Fig 1. Mono Leaf Spring Model 

 
The drawing Specifications taken are as shown in the Figure 2 below: 

 

 
Fig. 2 Drawing Specifications for the Mono Leaf Spring.
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IV. ANALYSIS OF MONO LEAF SPRING 
         The analysis of the mono leaf spring is done in Ansys 15.0 
and the analysis reports are as shown below. 

         The geometry and the mesh model  in Ansys are as shown 
in the Fig.3 and Fig. 4 below respectively. 

 
 

           
Fig. 3 Geometry of the mono leaf spring       Fig. 4 Mesh of the mono leaf spring 

 
         The analysis is carried out for the Steel material and the composite material for the mono leaf spring. 
 
Analysis of Steel mono leaf spring: 
         The Boundary Conditions are given as the force of 250N and fixed at the centre of the spring. The deformation and Equivalent 
Stress reports for the steel mono leaf springs are are as shown in the Fig. 5 and Fig. 6 respectively. 
 

        
Fig. 5 Deformation of the Steel mono leaf spring   Fig.6 Equivalent Stress of the Steel mono Leaf spring 

 
         The deformation and Equivalent Stress reports for the composite mono leaf springs are are as shown in the Fig. 7 and Fig. 8 
respectively. 
 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 12, December 2015      388 
ISSN 2250-3153   

www.ijsrp.org 

             
Fig. 7 Deformation of the Steel mono leaf spring   Fig.8 Equivalent Stress of the Steel mono Leaf spring 

 
         Also the analysis is carried out for the leaf spring which consists of steel material on the either sides with the composite material 
placed in 5 layers and 7 layers in between the steel. The deformation of and the Equivalent Stress reports for the hybrid mono leaf 
spring are shown in the Fig. 9 and Fig. 10  respectively. 
 

                 
Fig. 9 Deformation of the hybrid mono leaf spring  Fig.10 Equivalent Stress of the hybrid mono Leaf spring 

 
         The layers for the above result are as shown in the Table 1 below.  
 

Table 1. Material layer seperation specifications considered for the hybrid mono leaf spring for 5 layers 
 

 
 
The frequencies obtained through different mode shapes are as shown in the Table 2 below: 
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Table 2. Frequencies for Different Mode shapes 
 

 
 
The 7 layers for the above condition are as shown in the Table 3 below.  
 
Table 3. Material layer seperation specifications considered for the hybrid mono leaf spring for 7 layers 
 
 

 
 
 

V. RESULTS AND DISCUSSION 
         The analysis of Steel Mono Leaf spring with the composite 
mono leaf spring is done. In addition we would like to change the 
orientation of composite leaf springs in such a way that the 

thickness varies from 1.2mm, 1.3mm and 1.5mm with 5 and 7 
layers of composite allowed with an angle of 450,550,650,750 and 
900. 
         The results for the composite leaf spring of 6.5mm with 7 
layers and steel thickness of 1.2mm and different angles are as 
shown below: 

 

RESULTS 45 degrees 55 degrees 65 degrees 75 degrees 90 degrees 
TOTAL 
DEFORMATION (mm) 14.596 14.567 14.52 14.472 14.433 

STRAIN 0.0013371 0.0013382 0.0013380 0.0013368 0.0013346 

STRESS (Mpa) 264.38 264.6 264.55 264.32 263.88 

WEIGHT (Kg) 1.393 1.393 1.393 1.393 1.393 
 
The results for the composite leaf spring of 6.5mm with 7 layers and steel thickness of 1.5 mm and different angles are as shown 
below: 

RESULTS 45 degrees 55 degrees 65 degrees 75 degrees 90 degrees 
TOTAL 
DEFORMATION (mm) 13.219 13.204 13.180 13.155 13.136 

STRAIN 0.0012159 0.0012165 0.0012164 0.0012158 0.0012146 
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STRESS (Mpa) 240.42 240.53 240.51 240.39 240.17 

WEIGHT (Kg) 1.5738 1.5738 1.5738 1.5738 1.5738 
 

VI. CONCLUSION 
         This project work involves the comparison of conventional 
EN  and Composite material leaf spring under static loading 
conditions the model is preferred of in Creo Parametric 2.0 and 
then analysis is perform through ANSYS 15.0 from the result 
obtained it will be concluded that the development of a 
composite mono leaf spring having constant cross sectional area, 
where the stress level at any station in the leaf spring is 
considered constant due to the parabolic type of the thickness of 
the spring, has proved to be very effective. The analysis of taking 
5 layers and 7 layers composite in the middle of the leaf springs 
are obtaining good possible results. The analysis of 5 layers 
composite hybrid leaf spring can be taken taking weight into 
consideration. 
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I. INTRODUCTION 
erebral stroke is, as defined by the World Health 
Organization, a syndrome of vascular origin, characterized 

by the unforeseen beginning of focal neurological deficit or 
dissolved with duration of more than 24 hours, which may be the 
deadliest. Transient ischemic attack or TIA is defined as a focal 
neurological deficit with symptoms and signs of less than 24 
hours, which comes from a focal cerebral ischemia or 
hemorrhage. These last two inter alia also cause cerebral palsy 
which constitutes a broad specialty in medicine. In addition to 
many other complications it covers also paralysis of upper limb, 
lower limbs and trunk. Because of its width, the specialty of 
neurological diseases is divided in specific paralysis specialties 
such as: 

1. Hemiplegy: It's a motor defect that affects half of the 
body (the counter-lateral cerebral part). Alterations are 
of spastic type, existing in the upper limb.  

2. Double Hemiplegy: This is a type of bilateral hemiplegy 
of spastic type, particulary affecting the upper limbs. 

3. Paraplegia: Motor deficit localized only to the inferior 
extremities and is always bilateral. Usually there are 
observed small motor defects in the upper limbs. The 
form of paralysis, which is verified, it may be both in a 
spastic or rigid form. 

4. Monoplegia: This form is characterized by loss of 
movement of a single limb which is very rare, because 
usually it is a hemiplegy or dyplegia in which the limb 
at first glance does not seem impaired, but that retains a 
special functional activity. 

5. Tetraplegia: The most frequent and more severe form. 
Motor lesions affect the four limbs with rigid type 
deficit and a minor frequency which may be of spastic 
type. 

 
 

II. ABSTRACT 
        Objective: This paper reports assessment of the prevalence 
and determinants of hemiplegy in the adult population over 18 
years old in the time period 2004-2014. 
        Design: Hemiplegy conducted in time period 2004-2014. 
        The Setting: Neurology, Tirana City 
        Subjects: 4661 adults over 18 years old and above 
        Results: The overall prevalence of hemiplegy  was 
determined  58.57% males and 41.42% females.Hemiplegy 
affects both sexes.The age group most affected is the 60-80 year 
old Conclusions: Hemiplegy represents a great health and 
socioeconomic problem. Higher prevalence of hemiplegy 

associated with measuring risk factors like disease and diabetes, 
arteriosclerosis. 
Key words: Hemiplegy, QSUT, male sex, 
 

III. DEFINITION 
        Hemiplegjia is loss of voluntary movements of half of the 
body, caused by any kind of lesion of the pyramidal system 
(hemorrhage, thrombosis, embolism) or a psychogenic 
mechanism by cranial trauma, thus an injury of the right cerebral 
hemisphere will cause problems to left half (left hemiplegy) and 
vice versa when the damage is in the left hemisphere will bring 
changes in the right half of the body (right hemipleg1ia), thus by 
progression of particular pyramidal ways, motor deficit is almost 
always noticed on the opposite side of the lesion. Threfore, 
Hemiplegy is a hemistatic motor disorder that results from 
damage in the main motor way, in central level of motoneuron, 
often accompanied by sensitivity concerns. 
 

IV. ETIOLOGY 
        Epidemiological studies on the extent of acute cerebral 
vascular disease show that in 85% of cases stroke is on ischemic 
basis and in the remainder of 15% it is on hemorrhagic basis. 
Ischemic cerebral stroke has ethiopatogenetic mechanisms, more 
or less common, but more frequent are both cardio-embolism and 
arterial thrombosis. 
        Cerebral haemorrhages are due, in most cases, to the 
abnormalities of the vascular system. The type of anomalies vary 
with age: under 40 years arteriovenous malformations and 
microorganisms are the most common cause of cerebral 
haemorrhages, while from 40 to 70 more frequent lesions are 
deep haemorrhages which come due to rupture of small 
penetrating arteries; in older patients it is possible to have 
haemorrhage in white substance (lobar hemorrhage) which is due 
to amyloid angiopathy. It should be noted that the most frequent 
cause of hemiplegy is the cerebral stroke which can cause 
problems in movement, being dependent from the area of the 
lesion. Hemiplegy is common to happen when it is hit 
corticospinal tract; another cause is the cranial trauma, 
Intoxication (uremia, diabetes, etc.), brain infections, tumors, 
which are typical of progressive paralysis.   
 

V. CLINICAL OVERVIEW 
        Signs and symptoms are manifested unexpectedly or 
gradually, stages of hemiplegy development are essentially two: 
Signs which primary characterize hemiplegy consist of: 

C 
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• Acute phase in which prevails a flacide paralysis and 
lasts for an average of 2 to 6 weeks 

• Sub-acute phase, in which prevails the spastic paralysis. 
At this stage we can have reactions and is possible a 
functional motor recovery. 

Secondary signs characterizing hemiplegy: 
• Deficit of forces with motor unity problems. 
• Spasticity with hyper reflex associated with pathological 

schemes of inferior limbs and flexion in upper limbs. 
• Appearance of primitive reflexes 

The tertiary sign that characterizes hemiplegy is as follows: 
• Hemiplegy can cause other complications such as 

wounds from decubitus, muscle and tendon retraction, 
muscular ipostenia.  

Associated concerns: 
• Sensitive: A change of superficial and profound 

sensibility. 
• Increased muscle rigidity not only from neurological 

responses to withdrawal, but also because of muscle 
cuts and increase of passive stiffness.  

• Deficit of superior cortical functions ( aphasia, aprassia, 
neglet, anosoniossis) 

 

VI. TREATMENT 
        Dedicated physiotherapy treatments to patients with 
hemiplegy intend to reconsider the functionality of the affected 
but above all to make it possible for the patient to be much more 
autonomous during the activities of everyday life. Hemiplegic 
rehabilitation deals with the rehabilitation of a patient who has or 
had damage to the peripheral or central nervous system. The 
most frequent problems related to alterations of balance and 
movement, inability to walk, loss of functional independence. 
Various techniques can be used during physiotherapy treatment: 

• Bobath Method 
• Kabat Method 
• Perfetti Method 
• Grimaldi Method 

 
        All these methods of rehabilitative treatment have targeted 
to return to patient the functionality of the damaged part and 
autonomy in activities of daily life. 
 
        Other treatments that may be attached consist of:  

• Physical therapy: these are instrumental type treatments 
that aim to reach optimum results of analgesic type, 
anti-inflamatory and nervous stimulus, through 
electrical, mechanical or thermal type energy. 

• Manual therapy: which is used most of all to treat the 
mechanic damage or dysfunction, functional changes 
that may hit every muscle and is characterized by a total 
or partial limitation of mobility of other muscles below 
them. 

VII. SCOPE 
 Recognition of cerebral stroke and hemiplegy, 

frequency and therapeutic methods applied in QSUT 

 Define hemiplegy report cases by sex and age groups 
 Identify groups in risk of hemiplegy 
 Draw up recommendations and conclusions which may 

affect the improvement of the quality of life of the 
population as a whole. 

 Increase knowledge for prevention of treatment and 
physiotherapeutic care in patients with hemiplegy. 

 Health education in relation to lifestyle and care after 
leaving the hospital premises. 

 

VIII. MATERIAL AND METHOD 
 Type of study is transversal and ross-sectional 
 The time of study covers the period 2004-2014 
 Place of study is the neurology pavilion at 

University Hospital Center, QSUT 
 Data collection is done by attending patients 

day after day by doctors and physiotherapists 
as well as receiving data from the patient's 
medical records in statistics 

 The statistical data of 4661 hospitalized 
patients in the Neurology department for the 
years 2004-2014, out of which 379 patients 
have been added with hemiplegy and their 
division depending on the age group and 
gender. 

 The subjects involved are 4661 adult patients 
18 - 100 years of age. 

 

IX. RESULTS 
        In the last fifteen years, Hemiplegy, a form of cerebral 
palsy, caused by cranial trauma as well as from a number of 
diseases, which has previously shown a low clinical interest, 
today has become the object of attention, thanks to the evolution 
that has occurred gradually in the field Neurosciences, which has 
given an impetus to rehabilitation treatments. Development of 
this theme aims to increase knowledge about the prevention, 
treatment and physiotherapeutic care for hemiplegy, also 
illustrated by valutative and new therapeutic files, hoping to 
distribute and to put them to use in Albania, with the sole 
purpose to achieve higher rehabilitation results for persons 
suffering with hemiplegy. The experimental part is based on an 
"epidemiological investigation o Hemiplegy" in the service 
department of Physiotherapy at the University Hospital of Tirana 
"Mother Teresa", over the last decade from 2004 to 2014 also 
compared to international scientific literature on hemiplegy. 
Upon the analysis of achieved results and comparing the similar 
results obtained by foreign authors, we draw the following 
conclusions: 
        The prevalence of hemiplegy is a major health and socio-
economic problem. 
        From a total of 4661 patients hospitalized with cerebral 
stroke diagnosis caused by ischemia, or cerebral haemorrhage, it 
was found that the prevalence is higher among male sex with 
2,831 cases compared to women in 1830 cases, of which patients 
diagnosed with hemiplegy are 379 where again we see that the 
prevalence is higher in males 222 cases, and females 157 cases.  
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Our study also shows that the affected age group is 60-80 years 
old. 
        With the age growth, it is increased also the prevalence of 
cerebral insults of neurological injuries. 
One of the most important factors for disease management is also 
modification of one’s lifestyle. 
 
DISCUSSION 
        In our study were included a total of 4461 patients aged 18 -
100 years. They were assessed in relation to the presence of 
hemiplegy, its prevalence associated with age and gender, the 
correlation that exists between age and disease, the 
predominance of the male sex as compared to female sex. Their 
age ranges from 18 years old up to the age of 100 years, finding 
that the most affected age group was 60-80 years old. 
 
Keywords: Cerebral stroke, Hemiplegy, QSUT, male sex. 
 

X. CONCLUSIONS 
        - Now it is the time for a special rehabilitator’s figure, so far 
masked by uncertainty of certain and simply executive tasks, 
which, with proper preparation is able to create a treatment plan 
autonomously. Then, you should abstain from older models, and 
always remember that patient is the only rehabilitation center. 
Many international studies have allowed renewing the way that 
the physiotherapist considers hemiplegy. New lessons have 
brought about renovated evaluative approaches and rehabilitation 
therapies; this is the best context to pursue the goal of 
rehabilitation in hemiplegy. Hemiplegy is the loss of voluntary 
movements of half of the body, caused by any kind of lesion of 
the pyramid system (haemorrhage, thrombosis, and embolism) or 
of a psychogen mechanism, also from cranial trauma.-Use of 
therapeutic treatments has resulted in the reduction of physical 
and motor disability and in the life improvement of patients 
suffering from hemiplegy. Management of hemiplegy has 
significantly improved in the last years. -In patients taken in the 
hemiplegy study review male sex prevails. – The most affected 
age group in the study sample is 70-80 years old. – The 
importance of changes to be performed in the lifestyle to be 
properly adapted to the disease. 
 

XI. SUGGESTIONS 
        1. Promoting a positive lifestyle, including the elimination 
of risk factors through exercise of tobacco or alcohol addictions 
elemination, keeping of normal weight and management of risk 
factors such as diabetes or arteriosclerosis. 
        2.  Information campaigns should be undertaken primarily 
of students of physiotherapy and medicine about the disease, 

etiology, early diagnosis, management ways and complications 
in cases of negligence of treatment protocols. 
        3.  Extensive work should be done towards giving proper 
information especially by the health practitioner. This 
information must be constant during visits carries out by patients 
in health institutions. 
        4.  Also a great work must be done by the press and the 
visual media by organizing informative programs suitable for 
increasing the awareness and the importance of continuous 
controls. 
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Abstract- To study the proximate composition of six Bangladesh 
Agricultural Research Institute (BARI) released varieties of 
rapeseed (Brassica campestris and Brassica napus )  and mustard 
(Brassica juncea) ;an experiment was conducted and work was 
subjected to the comparative evaluation of its physicochemical 
properties, seed weight, moisture, ash, carbohydrates, protein, 
fat, total energy and minerals. Among these varieties, the highest 
grain weight was obtained from BARI Sarisha-13(4.38g)   and 
lowest grain weight obtained from BARI Sarisha-9(3.06g). In 
case of proximate analysis, the highest protein content and the 
highest carbohydrate were recorded from BARI Sarisha-15 
(28%) and BARI Sarisha-13 (17.02%) respectively. The oil 
content of different varieties of mustard and rapeseed varied 
from 38.75% to 42.25%. BARI Sarisha-14(554.3 kcal/g) 
contained the highest amount of Total Energy. The highest 
amount of calcium content (2.7%) and the highest amount of 
Magnesium content (0.739%) were attained from BARI Sarisha- 
9. Substantial genetic variability exists for chemical composition 
and nutritional traits which could be utilized to suggest the future 
strategy for the nutritionist, health advisors and feed 
manufacturers. 
 
Index Terms- Rapeseed and Mustard, Carbohydrates, proximate 
analysis, Protein, Fats, Energy, Ash and Mineral. 
 

I. INTRODUCTION 
angladesh produces good number of oilseed crops like 
rapeseed and mustard, sesame, groundnut, linseed, 

safflower, sunflower, soybean, and castor etc of which rapeseed 
and mustard is considered as the major one (Razzaque et al., 
2007). Rape seed and mustard are common names used for 
different species of the family Cruciferae (Bracicaceae). Rape 
seed includes Brassica compestris and B. napus. Mustard 
specifically refers to Brassica juncea and Eruca sativa. There are 
considerable differences in agronomic characteristics, yield, and 
fatty acid (FA) composition of seed oil between species and 
between varieties (Bauer, 2015). These crops, including rape (B. 
campestris L., and B. napus L.) and mustard (B.juncea) are the 
third major source of edible vegetable oils in the world, after 
soybean and oily palm (FAO, 2011). The tender leaves of these 

cultivars serve as vegetable, while the seeds as a source of 
lubricating and cooking oil. The residue left after oil extraction 
(i.e., oil cake or meal) being rich in protein (Durrani and Khalil, 
1990) can be used as livestock feed. It produces 9 k cal energy 
from 1gm of oil per unit in comparison with other diets 
(carbohydrate and Protein). In a balanced diet for human health 
20-25% of calories should come from fats and oils. The protein 
quality and quantity of B. campestries obtained oil cake is high.  
(Chowdhury et al., 2014). Mustard is a high yielding oilseed with 
a reasonably high content of oil (Riley, 2004). Mustard seeds 
have high energy content, having 28-32% oil with relatively high 
protein content (28-36%). Until now mustard seeds have been 
used mainly for condiment production. This advantageous 
chemical composition and its relatively low price offer wide 
possibilities for usage of this valuable seed, for example in 
human foods as additive (Gadei et al., 2012) and to feed animals. 
Oil is one of the necessary nutrients for the human body, which 
is supplied by animal and plant sources (Nabipour et al., 2007). 
Herbal oils are the main sources of fats and fat-soluble vitamins, 
which have a substantial role in the human diet (Stuchlik, 2002). 
After cereals, oily seeds are the second food sources throughout 
the world, whose oil is of rich fatty acid types (Siavash, 2005). 
Mustard oil contains a high amount of selenium and magnesium, 
which gives it anti-inflammatory properties. It also helps 
stimulating sweat glands and helps lowering body temperature. 
In traditional medicines, it is used to relieve the pain associated 
with arthritis, muscle sprains and strains. Seed paste applied on 
wounds whereas paste of leaf said to heal cattle wounds (Sood et 
al., 2010). The purpose of the present investigation was to 
determine protein, oil, carbohydrate, energy and nutritive value 
of the Brassica spp. species which represent natural resources 
with potential economic for use in human and animal nutrition.  
 

II. MATERIALS AND METHODS  
       Six released varieties of rapeseed and mustard (Brassica 
spp.) were selected for the study. From Brassica campestris were 
BARI Sarisha 9, BARI Sarisha 14, and BARI Sarisha 15. The 
Brassica napus varieties were BARI Sarisha 13. Varieties BARI 
Sarisha 11 and BARI Sarisha 16 were from the Brassica juncea 
group. The seeds were collected from the oilseeds Research 

B 
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centre of BARI, Gazipur. Seed were cleaned sun dried and stored 
into plastic container in a cool place until used for the chemical 
analysis.  
Total carbohydrate Estimation: The method was described by        
Raghuramulu et al. (2003). The content of the available 
carbohydrate was determined by the following equation: 
Carbohydrate = 100- [(Moisture + Fat + Protein + Ash + 
Oil/Fats) g/100g] 
Estimation of total protein content by Microkjeldhal method 
       Nitrogen content was determined using the Kjeldahl 
apparatus (KelPlus, Pelican Equipment, Chennai, India) and the 
amount of nitrogen was multiplied by a factor 6.25. Methods 
described in AOAC (2010). 
Estimation of oil by soxhlet apparatus 
       The fat was determined by the procedure (Hughes, 1965) 
contains usual lipids including waxes pigments, certain gums and 
resins. Crude fat was determined using the Soxhlet extractor 
(Socs Plus, Pelican Equipment, Chennai, India) with ether as 
solvent. A better name for these constituents would be “ether 
soluble extract.” 
Estimation of Energy: 
       The gross food energy was estimated by multiplying the 
crude protein, crude fat and total carbohydrate by at water factors 
4, 9 and 4 respectively (Okwu, 2006; Osborne and Vooget, 
1978). 
Estimation of Moisture 
       Moisture content ground nut sample was determined by 
conventional method i.e., drying in an oven at 100o C for 
overnight.  
Estimation of Ash 
       The sample is ignited at 600o C to burn off all organic 
material. The inorganic material which does not volatilize at that 
temperature is called ash. The procedure was described by 
Ranganna (1986).  
Estimation of Mineral 
       The metal composition Zinc, Iron, Copper of the seeds were 
determined by using an Atomic Absorption Spectrophotometer 
(Model Varian 240FS+GTA120), after acid digestion. Calcium 
and magnesium was determined by complexometric titration 
with 0.1M EDTA, by using Erichome black T indicator and 
calculated. (Bachheti,et al. 2012) 
Statistical Analysis  
       The recorded date for each character from the experiments 
was analyzed statistically to find out the variation resulting from 
experimental treatments using MSTAT package program. The 
mean for all the treatments were calculated and analysis of 
variance of characters under the study was performed by F 
variance test. The mean differences were evaluated by Least 
Significance Difference test. 
 

III. RESULT AND DISCUSSION 
 Grain weight 
       Weight of Grain grain of different released varieties of 
mustard and rapeseed have been compared in Table 1. It was 
found that seed weight varied with their size and shape. 
Thousand grain weights were determined at 13% moisture level. 
The highest thousand grain weight was found in BARI Sarisha-
13 (4.38g) , This was significantly higher than all others released 
variety and the lowest thousand grain weight was found in BARI 
Sarisha-9(3.06g). Statistically similar results were shown by 
BARI Sarisha-11 (3.567g), BARI Sarisha-14 (3.751g) and 
Sarisha-16 (3.756g).The present values are consistent with the 
results reported by Banga et al. (2013), Siddiqui et al. (2004), 
Chowdhury et al. (2014), Kumar and Singh (1994),  
Andarhennadi et al. (1991), Biswas (1989), Chowdhury et al. 
(1987) and Kaul et al. (1986).The present values are higher than 
the reported value of Mondal and Wahhab (2001). 
Oil cake  
       Oil cake/meals are used for various purposes. Oil cake is a 
nutritious food items for cattle and fish. It is also used as a good 
organic fertilizer and ingredient of composts. The BARI Sarisha-
13 contained significantly highest amount of oil cake (61.25%). 
The lowest value was found in BARI Sarisha-15 (57.75%).The 
present values were supported by the reported values of 
Chowdhury et al. (2014) and Appelqvist et al. (1992).  
Dry weight of cake  
       Dry cakes are used to evaluate the content of different 
nutrient which are essential for our poultry feed, organic fertilizer 
and other various purposes. The dry weights of cake has been 
presented in Table 1. The highest value was obtained from BARI 
Sarisha-13 (56.65%). Statistically similar results were shown by 
BARI Sarisha-11 (53.90%) and BARI Sarisha-14 (53.90). The 
lowest value obtained from BARI sarisha-15 (52.55%). 
Moisture  
       Seed deterioration increased as moisture content is 
increased. Seeds have moisture content of above 18% gets 
heating, is attacked by molds and insects. Seed stores reasonable 
well for 6-8 months in temperate climate in open storage at a 
moisture content from 10%-13%. The moisture content of 
different released varieties of mustard and rapeseed have been 
presented in Table 1. The moisture content of different released 
varieties of mustard and rapeseed was ranged from 4 to 5.2%. 
The highest moisture content (5.2%) was observed from BARI 
Sarisha-15; while the lowest moisture content (4%) was found in 
BARI Sarisha-16. The results of the moisture content were 
significantly lower than  Sarker et al. (2015), Al Mahmud et al. 
(2012); BARI annual report (1987-88). These may be influenced 
by different level of sun drying after harvesting. 
 

Table 1. Weight of 100 seed, Moisture and ash content of the different varieties of rapeseeds and mustard (Brassica spp.) 
 

Name of varieties 
(Treatments) 

Weight of 1000 seeds 
(at 13% moisture 
level)(gm) 

Moisture (%) Ash (%) Oil cake (%) Dry wt. of cake 
(%) 

BARI Sarisha-9 3.060    c 4.400     d 12.40  a 59.45   b 55.05   b 
BARI Sarisha-11 3.567   b 5.000   b 12.00  a 58.90   c 53.90   d 
BARI Sarisha-13 4.380  a 4.600    c 12.50  a 61.25   a 56.65   a 
BARI Sarisha-14 3.751   b 4.200      e 9.600   b 58.10   e 53.90   d 
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BARI Sarisha-15 3.397   bc 5.200  a 11.80  a 57.75    f 52.55    e 
BARI Sarisha-16 3.756   b 4.000  f 12.37  a 58.34    d 54.34    c 
LSD (0.05) 0.4456 0.1993 1.258 0.02573 0.1908 
CV (%) 6.72 2.40 5.87 0.01 0.20 
 
Figure in a column followed by a common letter do not differ significantly at 5% level  
 
Ash 
       Ash content of different released varieties of mustard and 
rapeseed were variable and ranged from 9.6% to 12.5% (Table 
1). There were no significant variation among   the varieties 
BARI Sarisha-13 (12.5%), BARI Sarisha-9 (12.4%), BARI 
Sarisha-16 (12.37%), BARI Sarisha- 11 (12%), BARI Sarisha-15 
(11.8%). But these values were significantly higher than the 
BARI Sarisha-14 (9.6%). The present values were significantly 
higher than the reported value of Sarker et al. (2015), 
Chowdhury et al. (2014), Abul-Fadl et al. (2011), Nehrins et al. 
(1990), Sosulski et al. (1991) and Kaul et al. (1986).  
Carbohydrate  
       Carbohydrate content of different released varieties of 
rapeseed and mustard were determined moisture free basis. The 
data have been presented in Table 2. The amount of carbohydrate 
contained found in BARI Sarisha-13 (17.02%) was significantly 
highest than other varieties of rapeseed and mustard. The lowest 
amount of carbohydrate was obtained from BARI Sarisha-15 
(12.75%) which was significantly lowest among all the varieties. 
Agronomics practices, environmental factors as well as variation 
among the varieties might be influenced the carbohydrate 
content. The present values are slightly lower than the reported 
values of Bachheti et al. (2012), Chowdhury et al. (2014) and 
Gopalan et al. (1981).  
Protein  
       Protein is the major nutrient components of different 
varieties of rapeseed and mustard. Protein content is genetically 
controlled. It is also influenced by nitrogen fertilizer application 
and agronomies practices. The protein content was determined 
on moisture free basis. Protein content of different varieties of 
rapeseed and mustard have been presented in Table 2. 
Significantly highest amount of protein was obtained from BARI 
Sarisha-15 (28%), followed by BARI Sarisha-14 (27.62%). The 
Lowest amount of protein content (26.25%) showed by BARI 
Sarisha-9 and BARI Sarisha-11. The present values are more or 
less similar with the reported values of Chowdhury et al. (2014), 
Sarker et al. (2015), Chowdhury et al. (2010), Nehrins et al. 
(1990), Sosulki et al. (1991), and Mirza et al. (1998). However 
these result are lower than those reported by many other authors. 
Marnoch and Diosady ( 2006); Prapakornwiriya and Diosady ( 
2004) determined the protein 45.0% and 34.0% respectively and 
Sengupta et al. (2003) revealed that protein content of rapeseed 
were ranges from 44.2-44.7%. This might be due to the nitrogen 
fertilizer application, ecology and agronomics practices.  
 
Oil content  

       The oil content of the mustard and rape seeds depends on 
many factors like genetic factor; agro-ecological conditions 
include cultivation sites and crop management system etc. The 
oil content of different varieties of mustard and rapeseed were 
extracted by petroleum either (40-600C) varied from 38.75% to 
42.25% (Table 2). The variety BARI Sarisha-13 had the lowest 
amount of oil contained (38.75%), while the variety BARI 
Sarisha-15 contained significantly highest amount of oil 
(42.25%). The results clearly indicated that variety BARI 
Sarisha-15, BARI Sarisha-14 and BARI Sarisha-16 can be 
considered as better source of oil. Present values are higher than 
the reported value of  Chowdhury et al. (2014), Gadei et al., 
(2012) and Moser et al. (2009); whereas Arif et al. (2012), 
Bhowmik (2003), Novoselov et al. (1994) reported  values are 
slightly higher than present results. On the other hand, The 
present investigations were more or less similar the reported 
values of Vijay et al. (1992), Rathore (1999-2000), Niraz et al. 
(2001), BARI report (2001), Sengupta et al. (2003), Mandal et 
al. (2002 ). These variations might be due to biological factor, 
environmental factor, soil and crop management practices.  
Total energy 
       Energy from Carbohydrate of mustard and rapeseed varied 
significantly due to different varieties (Table 2). Significantly the 
highest amount of energy from carbohydrate found in BARI 
Sarisha-13 (68.1kca/g), followed by BARI Sarisha-
14(66.68kca/g); while the lowest amount found in BARI Sarisha-
15 (51kca/g), followed by BARI Sarisha-16 (53.20kca/g). The 
highest energy from protein observed from BARI Sarisha-15 
(112kca/g); whereas significantly the lowest amount of energy 
(105kca/g) from protein observed from BARI Sarisha-9 and 
BARI Sarisha-11. The highest amount of energy from fat was 
observed in BARI Sarisha-15 (380.3kcal/g), which was 
significantly higher than all other varieties, followed by BARI 
Sarisha-14 (377.1kcal/g); whereas the lowest amount counted 
from BARI Sarisha-13 (348.8kca/g). The study found that Total 
energy of different varieties of rapeseed and mustard ranged 
from 525.3 to 554.3kcal/g. The highest amount of gross energy 
found from BARI Sarisha-14 (554.3 kcal/g); while lowest 
amount of gross energy recorded from BARI Sarisha-11 (537.5 
kcal/g), which was significantly similar to BARI Sarisha-9 
(535.5 kcal/g). The total energy content of these mustard and 
rapeseed varieties were found to be comparable to those reported 
by Okwu, 2006; Osborne and Vooget, 1998. 
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Table 2. Proximate analysis of total energy from carbohydrates, proteins and oils of different varieties of rapeseeds and 

mustard (Brassica spp.) 
 
Name of the     variety 
(Treatments) 

Carbohydrate 
(%) 

Energy from 
Carbohydrate 

Protein 
(%) 

Energy 
from 
Protein   

Oil 
content 
(%) 

Energy 
from Oil 

Total  
Energy 

BARI Sarisha-9 16.40    c 65.60    c 26.25   e 105.0      e 40.55 e 365.0     
e 

535.5     d 

BARI Sarisha-11 15.65     d 62.60     d 26.25   e 105.0   e 41.10 d 369.9 d 537.5    c 
BARI Sarisha-13 17.02  a 68.10  a 27.12   c 108.5    c 38.75 f 348.8  f 525.3      e 
BARI Sarisha-14 16.67   b 66.68   b 27.62   b 110.5   b 41.90 b 377.1 b 554.3  a 
BARI Sarisha-15 12.75       f 51.00       f 28.00  a 112.0  a 42.25 a 380.3 a 543.2   b 
BARI Sarisha-16 13.30      e 53.20      e 26.75  d 107.0   d 41.66 c 374.9 c 535.1     d 
LSD (0.05) 0.09965 0.4108 0.1151 0.4709 0.0193 0.1409 0.5607 

CV (%) 0.37 0.37 0.24 0.24 0.02 0.02 0.06 
                    
                        Figure in a column followed by a common letter do not differ significantly at 5% level 
 
Major minerals 
Calcium (Ca) 
       In case of calcium content of different released varieties of 
rapeseed and mustard was ranged from 2.43% to 2.7% (Table 3). 
Significantly highest amount of calcium (Ca) content was 
observed in BARI Sarisha-9(2.7%). BARI Sarisha-14 (2.58%) 
and BARI Sarisha-16 (2.59%), these varieties are statistically 
similar in respect to calcium content. The lowest amount of 
calcium content was obtained from BARI Sarisha-15 (2.43%). 
The present investigations were supported by reported value of 
Sarker et al. (2015), Arif et al. (2012), Bachheti et al. (2012), 
Josefson (1988), Sengupta et al. (2003) and Pathak et al. (1973).  
 
Magnesium (Mg) 
       Magnesium is the major minerals for human nutrition. 
Magnesium content of different released varieties of rapeseed 
and mustard have been presented in Table 3. Magnesium content 
of different varieties was ranged from 0.728% to 0.739%. The 
highest amount of Magnesium content was found in BARI 
Sarisha-9 (0.739%); followed by BARI Sarisha-11 (0.737%) and 
the lowest amount in BARI Sarisha-16 (0.7280%). BARI 
Sarisha-9 was significantly highest than all other varieties. The 

present investigations were supported by reported value of Sarker 
et al. (2015), Arif et al. (2012), Bachheti et al. (2012), Josefson 
(1988), Sengupta et al. (2003) and Pathak et al. (1973) 
 
Minor minerals 
Copper (Cu) 
       Copper contained of different varieties of rapeseed and 
mustard were ranged from 12.72-14.04 ppm (Table 3). 
Significantly highest amount of Cu contained observed in BARI 
Sarisha-14 (14.04 ppm) which was followed by BARI Sarisha- 
13 (13.86 ppm), BARI Sarisha-16 (13.56 ppm) and BARI 
Sarisha-15 (13.50 ppm). Lowest amount of Cu contained 
observed in BARI Sarisha-9 (12.72 ppm) which was followed by 
BARI Sarisha-11 (13.26 ppm). The present investigations were 
supported by reported value of Sarker et al. (2015), Arif et al. 
(2012), Bachheti et al. (2012), Josefson (1988), Sengupta et al. 
(2003) and Pathak et al. (1973). 
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Table 3. Proximate analysis of minerals content of the different varieties of rapeseeds and mustard (Brassica spp.) 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure in a column followed by a common letter do not differ significantly at 5% level 
 
Iron (Fe) 
       Iron contained of different varieties of rapeseed and mustard 
were ranged from 74.4 to 210.5 ppm (Table 3).Significantly 
highest amount of Fe contained was observed in BARI Sarisha-9 
(210.5 ppm) which was followed by BARI Sarish-15 (172.3 
ppm) and BARI Sarish- 11 (170.7 ppm). The variety BARI 
Sarisha-16 showed lowest amount of Fe (74.7 ppm) which was 
followed by BARI Sarish- 13 (137.9ppm). These might be 
influenced the different levels of Fe in soil, Fertilizer and 
variation among the varieties. The present values were higher 
than the reported values of Bachheti et al. (2012) and Josefson 
(1988). 
Zinc (Zn) 
       The zinc content of different varieties of rapeseed and 
mustard were ranges from 47.94 to 66.9 ppm in (Table 3). 
Significantly highest amount of Zn contained was found in BARI 
Sarisha-16 (66.9 ppm) which was followed by BARI Sarish- 
13(57ppm). The lowest amount was found in BARI Sarisha-14 
(47.94 ppm). These treatments are statistically similar. The 
present values were supported by the reported value of Bachheti 
et al. (2012) and Josefson (1988).  
 

IV.        CONCLUSION  
Vegetable Fats constitute an important constituent of the diet 
because of their high energy value and because of the fat soluble 
micronutrients. From the results of the present study, it was 
concluded that along with oil content the rapeseed and mustard 
are also a good source of protein, carbohydrate and certain 
minerals. Among the oil seed samples analyzed, BARI Sarisha-9 
was a good source of minerals while BARI Sarisha-14 and BARI 
Sarisha-15 were rich sources of protein and total energy. Other 
can be utilized for formulation some of the human balance and 
process foods and some cane be used as supplements in animal 
feeds. It was recommended that oil seeds should be analyzed for 
their other constituents along with oil content. This will prove an 
economical source for protein, and minerals in food formulation.  
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Abstract- The study on market structure, price spread, marketing 
costs and marketing efficiency for milk in cooperative and 
private sectors of Andhra Pradesh was conducted during 2013-
14. 
        The market structure analysed using Hirschman – Herfindall 
index for the presence of monopoly if any, shows that the H 
value is 0.231, which indicate the lack of monopoly in milk 
marketing. To estimate sellers concentration, Bain’s 
classification was used according to which farmers are said to 
constitute a “atomistically competitive” market.  Four marketing 
channels were identified for milk marketing in coastal Andhra 
region. It was found that producer’s share in consumer’s rupee is 
highest in channel - I. Price spread was minimum in channel – I 
and highest in channel IV.  The highest price spread is due to the 
fact that the intermediary incurred some costs and retained some 
portion of profit which added to the inflated price spreads.  
Channel-I was found to be the most efficient channel with 
highest marketing efficiency.  It was observed that in all the 
channels price paid to the producer was high in private sector 
compared to cooperative sector. It was also found that price 
spread was less in private sector and hence the consumer price 
was also less. 
        The major constraints identified in milk marketing were 
high feed cost, inadequate price for milk, poor credit facility, 
disease outbreak etc.  Because of delay in the payment of fee for 
the milk sold to the cooperative society, the farmers are turning 
towards private firms.  Infrastructures like chilling plant, 
pasteurization and dairy products processing plants have to be 
developed. 
 
Index Terms- Competition, Co-operative, Marketing efficiency, 
Milk, Monopoly, Price spread, Private 
 

I. INTRODUCTION 
ivestock development is of special significance to marginal, 
small farmers and landless laborers who are the weaker 

sections in rural areas as a means of relieving them from the 
strains of poverty and under nourishment.  Livestock is emerging 
as a driving force in the growth of agricultural sector of India.  
        Among various livestock activities, the dairy sub sector 
occupies an important position in the agricultural economy of 
India. In dairying, India ranks as the world`s largest milk 
producer and with an annual growth rate of 4%, India`s milk 
production accounts for 16% of the total global output. Milk is 
the second largest agricultural commodity by volume 
contributing to the GNP next only to rice. In the last three 
decades, world milk production has increased by more than 50 

percent, from 482 million tonnes in 1982 to 754 million tonnes in 
2012 (http://www.fao.org/). In India, milk production has 
increased many folds from 30.54 million tonnes in 1981 to 140.6 
million tonnes in 2014 (Economic Times, 2013).    
        The per capita availability of milk has also increased from 
176 grams per day in 1990-1 to 290 grams per day in 2011-12. 
This is comparable with the world per capita availability of milk 
at 289.31 grams per day for 2011. (Economic Survey, 2012-13). 
Andhra Pradesh is the third largest milk producing state in India 
after Uttar Pradesh and Rajasthan.  Andhra Pradesh has recorded 
12.76 million tonnes of milk production during 2012-
13(Department of Animal Husbandry Dairying & Fisheries 
(DADF)). Dairy is an important secondary source of income for 
rural families in Andhra Pradesh and there is a sustained growth 
in the availability of milk and milk products to the growing 
population.  
        Diary development in India has taken place under well 
known programme known as Operation flood. Diary 
cooperatives being an integral part of the operation flood 
programme have played a major role in the production and 
marketing of milk. Milk being the most perishable commodity 
requires a quick and an efficient marketing system.  It has been 
found that the organized sector in India hardly handles about 
twelve percent of the total milk produced.  Bulk of the business 
is transacted through traditional channels. Diary cooperatives 
have been considered as one of the most important measures to 
improve the production and ensure efficient marketing. This is 
the only means through which uniformity in producer’s share in 
consumer’s price can be maintained and the concurrent margin 
can be minimized. 
        In Andhra Pradesh, 30 per cent of the total market share is 
in the organized sector, while almost 50 per cent of the total 
market is controlled by private players, the remaining 20 per cent 
demand is being met by the local milk vendors 
(http://www.business-standard.com). Keeping in view these 
important issues, present study on market structure, price spread, 
marketing costs and marketing efficiency for milk in cooperative 
and private sectors of Andhra region of Andhra Pradesh was 
conducted during 2013-14. 
 

II. METHODOLOGY 
        In order to achieve the objective, four districts viz., Guntur, 
Krishna, Nellore and Prakasam districts of Andhra region were 
chosen purposively as they have highest buffalo population in 
Andhra region.  Among four districts, four milk plants consisting 
of two plants each from cooperative and private sectors 
respectively were selected.  As desired by the selected milk 

L 
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plants to keep anonymity of their names, these milk plants were 
named as CMP I, CMP II, PMP I and PMP II representing 
cooperative and private milk plants respectively.  All these firms 
procure milk from the dairy farmers and collected milk is 
transported to chilling center by special transportation system.  
The collected milk is pasteurized, pocketed and distributed to 
retail shops/consumers.  At the second stage, four villages were 
selected randomly located at a distance of 10, 15, 18 and above 

19 kms from the selected milk plants.  At third stage, complete 
enumeration of milk sellers along with number of milch animals 
in the selected villages was done pertaining to members and non-
members.   These milk sellers were classified into three 
categories on the basis of no. of milch animals.  Finally, 120 milk 
sellers were selected randomly and the frequencies of each 
category are given as follows. 

 

Category 
Size of the                                                                            
group (No. of 
milch animals) 

No .of 
milk sellers 

Total no. of        
milch animals 

Average no. of 
milch animals 

Small 1-4  36 (30.0) 112 3.1 

Medium 5-9  48 (40.0) 283 5.9 
Large 10 & above  36 (30.0) 554 15.4 
 Over all 120  (100.0) 949 8.1 

 
(Figures in parenthesis indicate percentage) 
 
Period of the study: 
        The reference year of this study was 2013-14 and the data 
collection was taken up during the months of June and July 2014. 
 
Data Collection: 
        Structured and pre tested interview schedules were prepared 
separately for producers and intermediaries.  The data were 
collected by personal Interview method. 
 
Tools of Analysis: 
Percentage analysis: 
        The price spread, marketing cost and marketing margin of 
various intermediaries involved were computed by conventional 
analysis in the form of averages. 
 
Market Structure: 
        The market structure for milk was analysed using the 
Hirschman-Herfindall Index to assess the monopoly in the 
system, if any. 
                      n 
H = ∑ (Pi)2 
       i=1 
 
Where Pi=qi/a 
        qi is the output of the ith farm and a is the total output of all 
farms and ‘n’ is the total no. of farms.  This weighted index of 
market (output) share with weights being the shares themselves 
attains the value of unity in the case of monopoly and approaches 
to zero as the member farms with identical shares increases.  
        In the absence of monopoly, Bain’s classification was used 
to identify the prevailing market structure.  Bain classified the 
market structure on the basis of volume of business and on the 
basis of firms share in the total business.  Accordingly, if the top 
four firms controlled 75-100 percent of the business of a product, 
it was considered as a highly concentrated oligopoly; for 50-75 
percent it was recorded as a moderately concentrated oligopoly; 
for 25-50 percent, it was called as slightly concentrated oligopoly 

and for less than 25 percent of the business, it was referred to as 
atomistically competitive market. 
 
Measurement of Marketing Efficiency: 
        In this study, the efficiency in marketing of milk was 
measured by Acharya’s modified method as follows.                               
                  Price received by the farmer                    
            ME =             ----------------------------------------        
                                 Marketing costs + Marketing margins 
 

III. RESULTS AND DISCUSSION 
Market structure: 
        The prices charged by firms for their products, the nature 
and extent of their research and development activities, the type 
of product advertising and the selling techniques the firms 
employ are all influenced by the structure of markets in which 
they deal.  The market structure was studied for degree of seller 
(producers) concentration. 
        The milk marketing system in coastal Andhra region was 
analysed for the presence of monopoly if any, by means of 
Hirschman-Herfindall index.  The H value as computed for milk 
marketing at farm level for 120 farms is 0.0231.  This low value 
of Hirschman-Herfindall index indicate the lack of monopoly in 
production and marketing of milk at farm level. 
 
Bain’s classification: 
        To estimate sellers’ concentration, random checks were 
carried out through out the year.  Out of the total supply of milk 
of the sample dairy farmers in a year, top four farms produced 
and transacted less than 25 percent.  Therefore, as per Bain’s 
classification of market structure, the farmers could be said to 
constitute an atomistically competitive” market. 
 
Marketing channels:   
        The following milk distribution channels in the selected 
areas have been identified. 
 
Channel I   :   Producer – Milk vendor – Consumer. 
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Channel II:  Producer- Wholesaler - Retailer – Consumer. 
Channel III:  Producer – Sweetshops/Creamery – Consumer. 
Channel IV:  Producer – Milk vendor - Sweetshops/Creamery – 
Consumer.    
Channel V:  Producer – Consumer. 
 
        The price spreads have been worked out for first four 
channels because through channels V, less quantity of milk was 
sold and no marketing cost was incurred in channel V.   
 
Producer’s share in consumer’s price: 
        The perusal of table I shows that the share of producer in 
consumer’s rupee in channel I was highest in PMP II milk plant 
followed by PMP I, CMP II and CMP I.   Here, the village milk 
vendor purchases the milk from the small producers in and 
around villages and deliver the collected milk to the door steps of 
needy consumers.  It has been observed that the milk vendors are 
playing an important role in supplying the milk to the consumers.  
The producer’s share was higher in PMP II and I milk plants 
because of better competition among the milk buying agencies.  
As a result, producer received higher price which pushed up the 
percent share in consumer’s price.  The marketing margin of 
milk vendor is highest in CMP I and CMP II. 
        From Table 2, it could be seen that in channel II also, the 
share of producer in consumer’s rupee was highest in PMP II 
followed by CMP II, PMP I and CMP I. The producer’s share in 
consumer’s rupee declined in channel-II as compared to the 
channel-I because of another intermediary which has stepped into 
the marketing channel.  Here, the price paid to producers almost 
remain the same in all milk plants pertaining to channel-II as all 
the wholesalers maintained the same level of prices for their 
purchasers from the farmers.  Price spread was also high 
compared to channel I which was due to marketing margin of 
wholesaler and retailer. 
        Table 3 shows the producer’s share has increased both in 
absolute and percentage terms in channel III compared to 
channel II.  Only one intermediary is present and hence, 
marketing costs and processing costs are slightly less compared 
to channel II which reduced the price spread. 
        In Table 4, producer’s share in consumer’s rupee ranged 
from 66.36 in CMP II to 66.96 in PMP II.  The net margin of 
sweet shops and creamery has increased despite the fact that the 
price paid to the producers was higher in channel III as compared 
to the channel-IV. 
 
Extent of price spreads in various channels: 
        It can be seen from the table 5, that price spread was 
minimum in channel-I.  This may be due to the fact that only one 
intermediary is involved who is just procuring the milk from the 
producer and selling it to the consumer without processing. 
        The price spread in channel II has widened due to the fact 
that the no. of intermediaries increased in channel II.  The price 
spread in channel III is more compared to channel I even though 
the milk was directly supplied by the milk producers to the 
sweetshops/creamery.  This was due to the form of milk being 
sold to consumer because the sweetshops incurred more costs to 
prepare various milk products.  In channel IV, gross price spread 
was further inflated due to increase in intermediary.  In this 
process, the intermediary incurred some costs and retained some 

portions of profit which added to the inflated price spreads.  
Finally, it was observed that in all the channels, price paid to the 
producer was high in private sector compared to cooperative 
sector.  It was also found that price spread was less in private 
sectors.   Hence the consumer’s price was also less.   
 
Efficiency in milk marketing: 
        Marketing efficiency in different channels of milk 
marketing was carried out by applying shepherd’s formula and 
the results are presented in table 6.  
        From table 6, it could be inferred that channel I was the 
most efficient channel with a marketing efficiency of 4.05 
followed by channel III. Since, less number of intermediaries 
were involved, these channels were found to be most efficient. 
 
Constraints in milk production/marketing: 
        The major problems that were identified in the study area in 
the production and marketing of milk and are presented below 
(Table 7).The major problems faced by the milk producers are:  

1. High feed cost. 
(81.67%) 

2. Low productivity of 
milch animals (60.00%)  

3. Inadequate price for 
milk (53.33%) 

4. Disease outbreak 
(48.33%) 

5. Inadequate storage 
facilities (38.33%)  

6. Poor credit facility 
(37.50%)  

7. Poor transport facilities 
(26.67%)  

8. Small Quantity of 
Marketable surplus 
(20.83%)  

 
        Majority of the farmers (81.67%) opined that, high feed is 
the major constraint in milk production and marketing followed 
by low productivity of milch animals (60%). To overcome these 
problems, the Indian dairy industry needs to focus 
simultaneously on the four-fold challenge of quality, product 
development, infrastructure-support development, and global 
marketing. Equally urgent is the need for strategic alliances with 
some of the leading dairy companies in the world for technical 
collaboration and marketing tie-ups. Raw-milk handling needs to 
be upgraded in terms of physicochemical and microbiological 
attributes of the milk collected. Better operational efficiencies are 
needed to improve yield, reduce waste, minimize fat and protein 
losses during processing, control production costs, save energy, 
and extend shelf life. The adoption of Good Manufacturing 
Practices (GMP) would help manufacture milk products that 
conform to international standards and thus make exports 
competitive. (Rajendran and Samarendu Mohanty) 
 

IV. CONCLUSIONS 
        It was observed that major quantity of the milk produced is 
marketed through cooperatives and private firms only.  This is 
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because, milk is a perishable commodity and has to be used 
immediately and excess unsold mild has to be stored through 
special storage system.  Further, because of delay in the payment 
of fee for the milk sold to the cooperative society, the farmers are 
turning towards private firms. Constraints such as depleting 
water and fodder resources, animal breeding policies in the 
country led to a descending trend of loss in genetic diversity, 
draught power etc . Intensive development of fodder resources 
such as increasing the area under fodder crops, practice of 
contract farming for major feed ingredients such as maize and 

soyabean can enhance the milk production.  The improved breeds 
can only give high milk yields if provided with the necessary 
feed, water, labour and veterinary health care. In this connection, 
strategies have to be framed to start modern abattoirs, dairy 
processing unit, which will improve their marketability in the 
international market. The cooperatives must raise their 
professionalism in marketing, building brand equity, 
strengthening distribution networks and reducing the costs of 
taking milk from producers to the consumer. 

 
 

Table 1. Prices spread in channel – I 
(Producer – Milk vendor – Consumer) 

Rs. /litre 
 

Sl.No Particulars CMP–I CMP–II PMP–I PMP–II Overall 

 
1. 

Producer’s net     
       Price 

32.00 
(79.33) 

32.04 
(79.78) 

32.28 
(80.62) 

32.32 
(81.17) 

32.16 
(80.20) 

 
2. 

Costs incurred by 
milk vendor 

3.50 
(8.68) 

3.40 
(8.47) 

3.16 
(7.89) 

3.10 
(7.79) 

3.30 
(8.23) 

 
3. 

Net margin of milk 
vendor 

4.84 
(11.99) 

4.72 
(11.75) 

4.60 
(11.49) 

4.40 
(11.05) 

4.64 
(11.57) 

 
4. Purchase price of   

     Consumer 
40.34 
(100.00) 

40.16 
(100.00) 

40.04 
(100.00) 

39.82 
(100.00) 

40.10 
(100.00) 

5. Price spread 8.34 
(20.67) 

8.12 
(20.22) 

7.76 
(19.38) 

7.50 
(18.83) 

7.94 
(19.80) 

     (Figures in parentheses as percentages of the total ) 
 

Table 2.  Price spread in channel II 
(Producer-wholesaler-retailer-consumer) 

(Rs. /litre) 
 

Sl.No Particulars CMP–I CMP–II PMP–I PMP–II Overall 
1. Price received by the 

producer 
31.00 
(72.36) 

31.08 
(73.72) 

31.04 
(73.82) 

31.12 
(74.31) 

31.06 
(73.55) 

2. Costs incurred by 
wholesaler 

3.10 
(7.24) 

2.88 
(6.83) 

2.84 
(6.75) 

2.82 
(6.73) 

2.91 
(6.89) 

3. Net margin of 
wholesaler 

3.44 
(8.03) 

3.48 
(8.25) 

3.29 
(7.82) 

3.00 
(7.16) 

3.30 
(7.81) 

4. Costs incurred by 
retailer 

1.60 
(3.73) 

1.66 
(3.94) 

1.58 
(3.76) 

1.52 
(3.63) 

1.59 
(3.77) 

5. 
Net margin of retailer 3.70 

(8.64) 
3.06 
(7.26) 

3.30 
(7.85) 

3.42 
(8.17) 

3.37 
(7.98) 

6. Purchase price of   
Consumer 

42.84 
(100.00) 

42.16 
(100.00) 

42.05 
(100.00) 

41.88 
(100.00) 

42.23 
(100.00) 

7. 
Price  spread 11.84 

(27.64) 
11.08 
(26.28) 

11.01 
(26.18) 

10.76 
(25.69) 

11.17 
(26.45) 

(Figures in parentheses as percentages of the total) 
 
 
 
 
 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 12, December 2015      405 
ISSN 2250-3153   

www.ijsrp.org 

Table 3.  Prices spread in channel – III 
(Producer – Sweetshop/Creamery – Consumer) 

Rs./litre 
 

S.No Particulars CMP–I CMP–II PMP–I PMP–II Overall 
1. Producer’s net     

Price 
32.88 
(75.03) 

32.56 
(74.68) 

32.72 
(75.39) 

33.12 
(76.07) 

32.82 
(75.31) 

2. Costs incurred by 
sweetshop/creamery 

5.78 
(13.19) 

5.72 
(13.12) 

5.52 
(12.72) 

5.20 
(11.94) 

5.56 
(12.76) 

3. Net margin of the 
sweetshop/creamery 

5.16 
(11.78) 

5.32 
(12.20) 

5.16 
(11.89) 

5.22 
(11.99) 

5.20 
(11.93) 

4. 
Purchase price of   
consumer 

43.82 
(100.00) 

43.60 
(100.00) 

43.40 
(100.00) 

43.54 
(100.00) 

43.58 
(100.00) 

5. 
Price spread 10.94 

(24.97) 
11.04 
(25.32) 

10.68 
(24.61) 

10.42 
(23.93) 

10.76 
(24.69) 

(Figures in parentheses as percentages of the total) 
 

Table 4.  Price spread in channel IV 
(Producer-Milk vendor-Sweetshop/Creamery-consumer) 

(Rs. /litre) 
 

S.No Particulars CMP–I CMP–II PMP–I PMP–II Overall 
1. Producer’s net     

price 
29.96 
(66.61) 

30.06 
(66.36) 

30.48 
(66.78) 

30.36 
(66.96) 

30.22 
(66.70) 

2. Costs incurred by milk 
vendor 

4.06 
(9.03) 

4.02 
(8.87) 

3.82 
(8.37) 

3.64 
(8.03) 

3.88 
(8.56) 

3. Net margin of  milk 
vendor 

3.36 
(7.47) 

3.50 
(7.73) 

3.58 
(7.84) 

3.56 
(7.85) 

3.50 
(7.72) 

4. 
Costs incurred by 
sweetshop/creamery 

2.96 
(6.58) 

3.04 
(6.71) 

2.98 
(6.53) 

3.22 
(7.10) 

3.05 
(6.73) 

5. 
Net margin of the 
sweetshop/creamery 

4.64 
(10.32) 

4.68 
(10.33) 

4.78 
(10.47) 

4.56 
(10.06) 

4.66 
(10.28) 

6. 
Purchase price of   
Consumer 

44.98 
(100.00) 

45.30 
(100.00) 

45.64 
(100.00) 

45.34 
(100.00) 

45.31 
(100.00) 

7. Price  spread 15.02 
(33.39) 

15.24 
(33.64) 

15.16 
(33.22) 

14.98 
(33.04) 

15.09 
(33.30) 

(Figures in parentheses as percentages of the total) 
 

Table 5.Pattern of price spreads in milk marketing in various 
Channels for pooled data 

 
Particulars Channel I Channel II Channel III Channel IV 

 
Purchase price  32.16 

(80.20) 
31.06 
(73.55) 

32.82 
(75.31) 

30.22 
(66.70) 

Price spread 7.94 
(19.80) 

11.17 
(26.45) 

10.76 
(24.69) 

15.09 
(33.30) 

Sale  price 40.10 
(100.00) 

42.23 
(100.00) 

43.58 
(100.00) 

45.31 
(100.00) 

    (Figures in parentheses as percentages of the total) 
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Table 6.Efficiency in milk marketing 
 

Channel Marketing efficiency 
 

I 4.05 
 

II 2.78 
 

III 3.05 
 

IV 2.01 
 

 
 

Table 7. Major Problems of milk producers in production and marketing of milk 
 

S.No Particulars No. of respondents % to total 
1 High feed cost  98 81.67 
2 Inadequate price for milk 64 53.33 
3. Poor credit facility 45 37.50 
4. Disease outbreak 58 48.33 
5. Small Quantity of Marketable surplus 25 20.83 
6. Poor transport facilities 32 26.67 
7. Delay in payment of price for milk sold 72 60.00 
8. Inadequate storage facilities 46 38.33 
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I. INTRODUCTION 
usiness Process Outsourcing (BPO) is defined as the 
delegation of one or more IT-sensitive business processes to 

an external provider that in turn owns, administers and manages 
the selected process based on defined and measurable 
performance criteria (Kumar & Kumar, 2005). Big companies 
regularly outsource their non-critical work to an outside entity, 
which does the work based on certain preset criteria. Business 
process outsourcing (BPO) is as an act of delegation of certain 
Information Technology (IT)-intensive business processes from 
inside an organization to an outside or external service provider 
that in turn owns, administers and manages the process based on 
defined and measurable performance criteria (M. Ashok Kumar 
and S. Selva Kumar : BPO – What and Why: a paper presented at 
an Indian Institute of Public Administration seminar). With the 
global telecommunications infrastructure now wellestablished 
and consistently reliable, BPO lets companies take full advantage 
of the globalization by exporting certain outside providers who 
can do it cheaper, faster, or better. The benefits in terms of cost 
and competition are obvious, but it is also an effective way for 
companies to focus more on their core competencies. Many 
peripheral functions, such as payroll and benefits, customer 
services, call centres, technical support, and even manufacturing 
can be and are outsourced (Rick L Click and Thomas N Duening: 
Business Process Ousourcing: The Competitive Advantage). 
 
      However, with the increasing specialization, BPO is no 
longer limited to the above areas. Today’s outsourcing involves 
complex jobs, such as software design, financial analysis, and 
even medical prescriptions. For example, Indian radiologists now 
analyse computed tomography (CT) scans, and chest X-rays for 
American patients out of an office in Mumbai, Bangalore, or 
Delhi. In the United States, radiologists are among the highest-
paid medical professionals, often earning more than US$300,00 a 
year to evaluate magnetic resonance imaging (MRI), CT scans, 
and Xrays. In India, radiologists work for less than half that. 
Earnst & Young has hundreds of accountants in India processing 
US tax returns. Starting salary for an American account ranges 
from US$40,000 to US$50,000, whereas Indian accountants are 
paid less than half that amount (Nelson D Schwartz, “Down and 
Out in White-Collar America,” Fortune (June 23, 2003, pp. 79-
86). 
 
      Human Resource is a strong aspect of every organization. 
Human resource is the department who connects employees to 

the management. It plays a vital role in building and destroying 
any organizations. Human resources is the set of individuals who 
make up the workforce of an organization, business sector, or 
economy. "Human capital" is sometimes used synonymously 
with human resources, although human capital typically refers to 
a more narrow view (i.e., the knowledge the individuals embody 
and can contribute to an organization). Likewise, other terms 
sometimes used include "manpower", "talent", "labor", or simply 
"people". 
      From the corporate prospects employees are the real asset of 
every organization. The values of the human recourse are 
enhanced by developing them. For enhancing and developing 
Human resource every organization under take Human Resource 
Management.Employees level of satisfaction depends on varies 
prospects- 
• Age group 
• Nature of work 
• Job satisfaction 
• Interest 
• Pay scale 
• Company culture 
• Qualifications 
 
      The young age groups are found out to be more job hopping 
then a middle age group. Middle age job hop more job than a 
senior age group. Job hopping can be because of any reason. The 
active reasons that are found out in research are health issue, 
salary issue, growth, culture, company culture and dissatisfaction 
towards ones job. Human resource department plays a very vital 
role in retaining any employee. 
 

II. OVERVIEW 
      Growing from a mere US$565 million export revenue in 
2000 (Budhwar et al. 2006) the Indian Business Process 
Outsourcing (BPO) industry rose to gross up over US$100 
billion in 2012, emerging as the country’s fastest growing sector 
and the largest foreign exchange generator. The National 
Association of Software and Services Companies (NASSCOM), 
which represents Indian technology industry’s 1,200 corporate 
members, projects this figure to rise to US$225 billion by 2020 
(NASSCOM Annual Report 2012). Of the US$101bn, earned in 
2011/12 financial year (April 1, 2011 to March 31, 2012), 
US$60bn came from exports, or work done for clients outside 
India, and US$32bn was generated by growth in the domestic 
market. Overall, the BPO sector grew by 14.8 percent, with the 

B 
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domestic market registering a 16.5 percent growth, yearon- year 
in 2011/12. According to NASSCOM, BPO export revenues can 
expand four-fold, and the domestic BPO market seven-fold, by 
2020. Apart from revenues, which constitute 6.4 percent of 
India’s GDP and 14 percent of total exports, the BPO industry 
has played a major role in transforming India’s image from a 
slow moving agriculturebased economy to a knowledge-based 
economy of innovative entrepreneurs and providers of world-
class technology solution and business services. Apart from 
emerging as one of the largest organized private sector employer, 
it has contributed to growth in other sectors, such as real estate, 
telecom and retail by creating demand for output. On its own , in 
2011, it provided 2.5 million direct jobs and 8.3 million indirect 
employment in ancilliary activities, such as catering, security, 
transportation and housekeeping (NASSCOM, Strategic Review 
2011). In 2011, according to NASSCOM, BPO employees spent 
Rs 70,000 crores in different areas, like telecom, healthcare, 
textiles, media and entertainment and consumer durables. A 
NASSCOM-Evalueserve survey, conducted in 2011, showed that 
62 percent of BPO employees owned an automobile, 84 percent 
spent a portion of their income towards housing (7 percent in real 
estate), 42 percent saved more than 10 percent of their salary, 
and 22 percent owned all three assets. 
      A notable feature of the industry is that it employs relatively 
younger workforce compared to other industries: around 35 
percent of the employees in 2011 were in the age group of 18-25 
and 41 percent in 25-30 years age group. The NASSCOM-
Evalueserve survey found that 77 percent of employees 
supported their extended families, while 56 percent were the 
primary bread earners of their household. Women constituted 50 
percent of the workforce. 
      • India’s internet technology industry continues to expand, 
despite weak economies in key markets in United States and 
Europe, thanks to domestic growth and a push into new regions 
like the Middle East and Africa. 
      Revenues for India’s information technology and outsourcing 
industries are expected to cross $100 billion in the financial year 
2011-12, a 14.8 percent increase from last year and double 2007 
(NASSCOM, 2011). By 2020, the revenues are expected to reach 
$225 billion (New York Times, February 16, 2012). 
      But in spite of such a positive outlook, the hard truth is that 
BPO, while being the highest employer, is also famous for seeing 
the highest number of attritions. Attrition in BPO remains a 
cause of perennial concern. For an industry that relies on huge 
human workforce, the constant churning exerts pressures on the 
bottomline of a company. While the availability of manpower in 
the form of graduates is high in the country, the quality of the 
workforce affects the quality of services offered. According to 
ASSOCHAM, the rate of attrition reached 55% in the period 
between Dec 2010-April 2011(Business Standard, 2011). In face, 
ASSOCHAM called the high attrition rate a talent crisis 
(Hindustan Times, 2011). To overcome such high attrition rates, 
companies keep hiring and training all year round. The HR team 
is forever seeking newer employees to replace the ones that have 
left. Thus, a major chunk of a company’s budget is diverted 
towards getting employees and retaining them. Studies done by 
others (Sen, 2010, Srivastava et al, 2011) in this field have 
identified the factors that lead to attrition. These factors give a 
picture of the challenges facing the employees. The HR attempts 

to answer these problems in order to stem the outflow. In spite of 
the constant attrition,companies have been able to retain talent, 
who do not leave the company for more long time. 
      The HR department put in place policies which the 
employees may perceive to be beneficial and as a result they 
don’t leave the company. 
 

III. LITERATURE REVIEW 
      The BPO industry in India has come a long way. From 
humble beginning, it has turned into a billion dollar industry, and 
is a major revenue earner for India. In 2012, the exports are 
expected to reach $60 billion (NASSCOM, 2012). In addition to 
earning precious foreign revenue for India, BPO is also a major 
employer, employing fresh graduates from various fields. For 
such a vast reaching industry, however, little has been 
researched. 
      • The industry sufferers from an image problem, being 
viewed as a having no growth prospects by the professionals, and 
as a place of loose morals by the moralists. The one aspect of the 
BPO, the high attrition rate, has been written about the most. 
Studies have been done to identify the reasons involved. 
      • Srivastava, Tiwari and Kumar researched on the Attrition 
and Retention of employees in BPO sector in 2011. In their 
research, they concluded that companies should treat the 
employees as investors in the company. They also concluded that 
loyalty was not a given, and had to be earned by the company. 
As such, the company had to put in the necessary policies in 
place to make the company seem like a good proposition for the 
employees to work at. 
      • For looking at the problem of retention, various theories by 
social scientists were studied. These served as the basis for doing 
the research. Each scientist had a theory for why attrition occurs 
in a company. Based on these theories, research has been 
conducted by the researches on the problem of attrition in the 
BPOs. 
 

IV. RESEARCH METHODOLOGY 
      The general intent of this detailed, exploratory and 
descriptive study is three-fold. First is to study the challenges 
faced by HR in BPOs and the practices they indulge in to retain 
talent. The second is the identification and exploration of the 
causal agents of attrition in the BPO sector of Delhi-NCR region. 
Third is to compare the various practices to retain talent and 
identify the best practises in retaining talent. This involved a 
detailed study of HR in every BPO researched by me and the 
details and the data collected by respondents in Human Resource 
departments and also the employees of the target area. Firstly, the 
definition of Human Resource as defined by various authors will 
be evaluated and compared with the practical interaction with the 
HR team and was studied. Secondly, the effected area i.e BPO 
sector employees will be studied. This research will be done by 
undertaking field survey, interviewing various HR groups to 
study their point of view and their practices in retaining talent. 
Secondary data will also be needed in the same and will be 
procure from various research books, journals and websites. The 
Primary data will be compared with the secondary data to find 
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any correlation on the micro or macro level. Comparison will be 
made firstly on the basis of Human Resource practise that was 
practiced like monetary gains in the form of bonuses, incentives, 
and increments. Other ways that HR team adapted was giving 
appreciation to the employees doing well in their jobs. This will 
be considered as a way of retaining their employees. An extreme 
step was holding back the bonuses. This research work will also 
include assessing the levels of employee motivation, employee 
satisfaction, employee involvement, and life interest and work 
compatibility among the employees before and after the 
recommendations; and the relationship between the perceived 
attitudes and employees’ willingness to stay. Survey was chosen 
as the method for data collection, as it is the most extensively 
used technique, especially in behavioural sciences. This chapter 
describes will include pilot study, participants of the study, 
instrumentation done for the study, data collection, and data 
analysis procedures of the entire study. 
 

V. PILOT STUDY 
      Pilot study was first done to determine whether the HR 
people were willing to retain their talent, the ways they are 
adopting in retaining talent and the challenges they are facing in 
doing so. Personal interaction was conducted with Human 
Resource department employees. The view they had regarding 
the employees was studied in detail. The view point of the HR 
towards its employees was observed. To get the exact and 
documented study a questionnaire was prepared BPO companies 
from Delhi-NCR region to fill it. Questionnaire was prepared 
after the personal interaction with the HR department and 
studying their outlook in retaining this talent. The practices made 
by HR department was recognized and was tried to know were 
the employees actually retained with this practises or alternative 
and better practices was needed. The questionnaire was made on 
the basis of question to study the actual and the best way to retain 
them. 
 

VI. SIGNIFICANCE OF RESEARCH 
Various study has been undertaken to know the fact of BPO. We 
can find number of books, journals, articles and study on BPO 
but the efforts taken by the HR team in retaining the young talent 
has always been overlooked by everyone. As young talent are 
attracted towards BPO, they lose their health and many other 
things to be in the industry (that we can explore and learn in 
future studies) in the same way even company works upon its 
method in retaining such talents. The steps taken by the HR team 
and department cannot be overlooked. The efforts put in by the 
HR team needs to get some limelight. As BPO industry has 
always been looked upon from a young professionals point of 
view, being an researcher I want to look at this matter from both 
the prospects. The research aims to establish the best practices 
used in retaining talent and their effectiveness. 
 
Hypothesis 
      The BPO industry is a major employer of workforce in India 
today. It has been attracting talent from all sections of the young 
society, from the professional colleges to the students from 

diploma courses. A typical BPO set up is a cosmopolitan mix of 
talents, genders and qualifications. With large number of male 
and female employees working together, the BPO work place has 
to cater differing sensibilities. Into this mix, are the social 
aspirations of the individual employees. While some employees 
use the BPOs as a stop gap arrangement for something better, 
others aim to make a career out of it. 
      In this study, we aim to identify the efficiency of the various 
employee retention techniques used by the BPOs. The companies 
use different techniques to retain talents, but a comparative 
analysis of the techniques has not been done. Retention does not 
follow the adage of one size fits all. What may be an effective 
technique in one company may not be successful in the other, 
and while the big corporations may use a technique to retain 
talent, it may not work in the smaller organizations. The research 
will be done on the hypothesis that the employee retention 
techniques are dependent on the nature of the work offered, the 
size and prestige of the organization, and the financial aspects. 
The generally accepted viewpoint in the industry is that financial 
emoluments play a big part in retaining employees, and job 
security and careers are not the topmost criteria of most BPO 
employees. The research aims to disprove that theory, and make 
a case that given sufficient opportunities, employees can be made 
to look beyond the short term benefits and think about building 
careers. 
 

VII. LIMITATIONS 
      The focus of study will be the BPO industry, which is known 
for its high attrition rate. It will focus on the employees as well as 
the HR. In conducting interviews, the employees as well as the 
HR will be biased towards their own viewpoints and these may 
not gel with each other. Being a researcher, we cannot focus on a 
particular viewpoint. We will need to focus on viewpoints of the 
employees as well as the HR. It is possible that the information 
provided by either the employees or the HR may not be correct, 
so we will have to work in a margin of error. 
      The BPO industry is a very varied industry. There are 
companies of all sizes, and within the companies itself, there are 
outsourced processes that may vary in size and number. Each of 
these processes will have their own sets of strengths and 
weaknesses. So, it can be safely assumed that the primary data 
will be very varied and every changing, so it may not be possible 
to accurately represent the industry. The amount of literature on 
the issue of BPOs is limited, and this too, is focused more 
towards the companies and the HR rather than the employees. 
Some bias may occur in the secondary data as well. Finally, sine 
the area of research is limited to the Delhi-NCR regions, it is not 
indicative of the industry as a whole. 
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Abstract- A study was conducted to assess seasonal variation in 
physicochemical and microbiological quality of groundwater in 
Ruiru, Kiambu County in Kenya. A total of 109 well water 
samples, 51 boreholes and 58 shallow wells during 2 different 
seasons, viz. dry and wet season were collected during the year 
2015 and analyzed for temperature, pH, colour, electrical 
conductivity, turbidity, total hardness, calcium, magnesium, 
Sulphates nitrate, fluoride, iron, manganese, coliform count and 
Escherichia coli Significant difference between seasons was 
observed in all parameters studied except, for sodium and 
magnesium. The results were compared with WHO guidelines, 
2009 and Kenya Bureau of Standards 2006 water guidelines to 
ascertain its suitability for domestic use. 
 
Index Terms- Groundwater quality, microbiological, physico - 
chemical, Ruiru, seasonal variation. 
 

I. INTRODUCTION 

II. Background Information 

A.  
ater is life and sound management of water resources is an 

integral component of the new paradigm for sustainable 
development i.e. one that allows the steady improvement in 
living standards without destroying the fragile natural resources 
of rivers, marine and groundwater system (1).Groundwater 
comprises 97 percent of the world’s readily accessible freshwater 
and provides the rural, urban, industrial and irrigation water 
supply needs of 2 billion people around the world (2). As the 
more easily accessed surface water resources are already being 
overused and heavily polluted, pressure on groundwater is 
growing. Kenya has a water resource endowment of 21 billion 
cubic meters a year with a per capita available water currently 
being at 650m3/year (3).This figure is far much below the global 
accepted value of 1000m3. There is a perception that 
groundwater is an inexhaustible resource (4). This perception is 
caused by poor knowledge of groundwater resources, general 
weakness in institutional capacity, limited technical capacity that 
is not appropriately deployed and weak political commitment at 
the senior policy-making level.  
       Water resources in Kenya are under pressure from 
agricultural chemicals (fertilizers and herbicides) and urban and 
industrial wastes, as well as from use for hydroelectric power. 
Thus, increase in demand for water resources for various uses is 

likely to cause many constraints and lead to the pollution of the 
available water resources. Groundwater pollution occurs when 
surface water makes its way into the ground. Surface water 
contains various contaminants such as organic chemicals, 
inorganic chemicals that occur naturally in the soils, sediments 
and potential pathogens which may degrade the groundwater 
quality (5). It is reported that 80% of all illness in developing 
countries is related to water and sanitation (6).  
       Problems of water scarcity and poor sanitation issues 
account for approximate 10% of all deaths relating to water-
borne or sanitation-related diseases in Kenya (7).The eminent 
scarcity in water as a resource has population growth as one of 
the major causes. Ruiru is one upcoming towns which, in recent 
passed has experienced a rise in population. The increase in 
population is attributed to the advantages that the area enjoys. 
Being strategically positioned along the Nairobi - Thika super 
highway, Ruiru is also served with a railway which provides 
relatively cheap transport to the city. The area is also sandwiched 
between two institutions of higher learning; Kenyatta and Jomo 
Kenyatta Universities. The rapid expansion of Kenyatta 
University has seen more students enrolling and looking for 
residential places for settlement around the area. Due to its 
proximity to both Nairobi and Thika town, the area has attracted 
large numbers of people who commute to their work places. This 
has resulted to over population and hence pressure on the 
housing and water resources to an extent that even the water 
service provider can no longer meet the habitants demand for 
water. The water service provider in Ruiru is Ruiru-Juja Water 
and Sewerage Company (RUJUWASCO) and is only able to 
meet 14% of the water demand (8).Most people have resorted to 
the use of groundwater which is more reliable. As an upcoming 
area in terms of industrial set up, more people have moved in to 
provide cheap labour to the industries. This has led to unplanned 
settlements and sprawling slum area. Majority of the people who 
can’t afford a well-constructed well resort to hand- dug shallow 
wells. Overcrowding in slum areas has resulted to poor sanitation 
since the area lacks an elaborate sewage system and it is 
therefore dominated by pit latrines and the use of septic tanks 
and soaks pits (9).  
       Currently, Ruiru lacks an adequate solid waste management 
system and this has resulted to the Murera dumpsite located in 
the area (9). These conditions pose a threat on the groundwater 
quality. The area is also an Agricultural base dominated by 
coffee plantations and flower farms which use pesticides, 
fertilizers and herbicides in the farms; this may contaminate the 
groundwater through infiltration. However people have 

W 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 12, December 2015      412 
ISSN 2250-3153   

www.ijsrp.org 

continued to use this water without testing, mainly due to 
ignorance or lack of awareness to all these risks surrounding the 
resource. More so, there are no policies or strategies to guide the 
management of groundwater resources (10). 
       This study is therefore aimed at determining the quality of 
groundwater in the Ruiru and therefore establishing its suitability 
for domestic use. This will assist Water Resources Management 
Authority (WRMA) officials and County authorities in 
developing strategies to address groundwater quality problems. 
To safeguard the health of inhabitants of Ruiru it is imperative 
that the quality of the water be assessed and ascertained. This 
research therefore aims at identifying the groundwater status of 
the area and hence assist the relevant functions in coming up 
with mitigation measures which will ensure provision of safe 
water to the residents. 
       The study was carried out in Ruiru, Kiambu County in 
central Kenya. The town is geographical located at 1° 9' 0" 
South, 36° 58' 0" East and covers an area of 292 km2 (113 sq. m) 
with a population of 238, 858 inhabitants in 2009 (11). It is 
strategically located from Thika town and Nairobi city with good 
road network connections making it easily accessible. Ruiru has 
a typical tropical climate with warm and temperate 
characteristics. There is much less rainfall during the cold 
seasons than during the hot season. The average annual 
temperature in Ruiru is 19.5 °C with an average annual rainfall 
of 797 mm. The rainfall distribution pattern is bimodal with long 
rains falling from March to May and short rains from October to 
December.  
       Ruiru is located on the slopes of the Aberdare Range and the 
land is generally undulating with a general drainage pattern 
towards the Athi River basin. The geology of Ruiru comprises of 
tertiary volcanic rocks, the most important being what is termed 
as Nairobi Stone. The Nairobi stone is a tertiary volcanic rock 
used extensively for building purposes. The soils in the study 
area are derived from volcanic rocks are tend to be dark reddish 
brown, well drained and friable. 

       It is an agricultural area dominated by coffee and flower 
production and well covered with industries that have not only 
provided employment but also contributed to economic growth in 
the town (11).As such the area is divided into three groups 
namely; lower, middle and upper class. The lower class forms a 
huge part of the population followed by middle class whereas the 
upper class consists of a small percentage. 
 

III. MATERIAL AND METHODS 
A. Sample Collection and Preservation 

       A total of 109 groundwater water samples collected from 51 
boreholes and 58 shallow wells in the study area (figure 1).The 
field sampling was done during the dry season (January to 
February, 2015) and the wet season (April to May, 2015)in order 
to cover overall variation in groundwater quality during the two 
seasons. Samples were collected according to methods described 
by APHA (2005).Position of each sampling point was recorded 
by GPS (Global Positioning System). 
       Samples for microbiological analysis were collected 
aseptically in sterilized glass sampling bottles, and carried in a 
cool box packed with ice bags. In the case of boreholes, the 
outlet tap was opened to the full to splash out water and then it 
was wiped using spirit before sterilizing it using a flame. For the 
shallow wells, a clean bucket tied with a rope was used to obtain 
water from the well. All samples were properly labeled with 
details of the source, date of sampling and time of sampling. The 
samples were transported to the laboratory for further analysis 
within 24 hours from the time of collection. Samples for physico- 
chemical analysis were collected in 1 litre plastic bottles pre-
cleaned with detergent and rinsed with distilled water. The 
bottles were rinsed with the sample before sampling. The 
samples were then transported to the laboratory for further 
analysis. 
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Borehole and Shallow well distribution 
 

 
 

Figure 1: Map showing the distribution of sampled locations in the study area. 
 
 

B. Physico-chemical Analysis 
       Samples of groundwater were characterized in terms of 
electrical conductivity (E.C.), turbidity and pH, colour, fluoride, 
chlorides, total hardness, calcium, magnesium, potassium, 
sodium, Nitrates, Iron and Manganese. Parameters like pH, 
temperature, Electrical conductivity and Total dissolved solids 
were measured in-situ at the point of sample collection; a 
thermometer was used to determine the temperature of the 
samples, E.C was measured with a portable conductivity meter 
(Model Con 200, SensoDirect), pH was determined using a 
portable pH meter (Winlab Dataline, Windaus Labortechnik) 
while Turbidity was measured with a portable turbidity meter 
(Model 6035, JENWAY). Each instrument was duly calibrated 
before use. Color was measured using Colour comparator 
(Lovibond).Total Hardness, Calcium and Magnesium contents 
were determined by titrimetrically, using standard (EDTA). 
Sulfate concentrations were determined by Turbidimetric 
method. Chloride (Cl) by Argentometric titrimetric method while 
Total Alkalinity was estimated by neutralizing with Sulphuric 
acid, Sodium (Na) and Potassium (K) were determined by flame 
photometer, Nitrate (NO3), fluoride (F) were determined by 
Electrode method while Iron, Manganese were determined by 
colorimetric method using the standard methods as suggested by 
the American Public Health Association (12) 
 

C. Microbiological Analysis 
       Before and during analysis, hands and working surfaces 
were disinfected using 70% Isopropyl alcohol. Two indicator 

microorganisms (total coliforms and fecal coliform (E.coli) 
which indicate faecal contamination (Umaru et al., 2012) were 
target in this study. The bacterial counts were enumerated using 
the defined substrate (13) method. This method detects both 
bacterial species simultaneously. The substrate Colilert-18® 
contains two nutrient-indicator; o-nitrophenyl-β-D 
galactopyranoside (ONPG) and 4-Methylumbelliferyl- β-D-
glucuronide (MUG) utilized as the major sources of carbon. 
During growth, the ONPG is metabolized by enzyme β-
galactosidase found in the total coliforms changing it from 
colorless to yellow. Similarly E. coli use β-glucuronidase to 
metabolize MUG and create fluorescence. Since most non-
coliforms do not have these enzymes, they are unable to grow 
and interfere.100 ml of the water sample was measured into a 
sterile Duran bottle. One snap pack of the Colilert-18 (IDEXX) 
was transferred into the sample and dissolved by gentle shaking. 
This content was mixed by shaking gently until it dissolved. The 
mixture was then transferred into a Quanti-tray, 97 well (97 well, 
IDEXX) taped gently to expel the trapped air and then left for a 
few minutes for the foam to dissipate. Using a pre-heated Quanti-
tray sealer, the tray was sealed and incubated at a (35°C to 37 °C 
± 0.5) for 24 hours. The most probable number (MPN) of 
coliforms in the water sample was estimated by the number of 
positive wells corresponding with standard MPN statistical table 
and recorded as MPN/100ml. The total coliforms and E.coli were 
determined by the number of yellow wells and fluorescence 
wells under a UV light (6 watts, 365nm) respectively.  
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D. Statistical analysis 
       The data obtained was analysed using statistical package for 
social sciences (SPSS-Version 20) for mean, standard deviations 
(SD), standard error (SE) and student’s t-test. The mean and SD 
were used to determine the deviation of the water quality 
parameters from WHO and KEBS standards. The student t- test 
was used to test the formulated hypotheses to establish the 
seasonal variations in the water quality parameters within the 
boreholes and shallow wells or between the boreholes and 
shallow wells. 
 

IV. RESULTS AND DISCUSSION 
       The analytical results of the water quality attributes of the 
boreholes and shallow wells for different seasons from study area 
are presented in Tables 1 -9. Increasing trends are noticed 
towards the dry season for most of the  ions in boreholes while in  
shallow wells, the increase is recorded towards the wet season. 
The study analysis was obtained in three categories; physical, 
chemical and microbiological water quality attributes. The 
physical attributes considered in this study included; 
Temperature, pH, Colour, Electrical Conductivity, Total 
Dissolved Solids and turbidity. The chemical attributes of 
interest included; Total Hardness, Total Alkalinity, Calcium, 
Magnesium, Chloride, Sodium, Potassium, Fluoride, Nitrate, 
Sulphate, Iron and Manganese while the microbiological 
attributes  of concern were Total coliforms and E.coli. 
 

A. Season variations in water quality 
characteristics between Boreholes and 
Shallow wells 

 
i. Variations in the physical characteristics 

       The majority of the elements in the boreholes are lower than 
those of the shallow wells except for the pH. The shallow wells 
exhibited higher mean temperatures in both seasons with mean 
values of 25.23 ºC and 23.49 ºC against 23.03 ºC and 21.81ºC for 
the boreholes in the dry and wet season respectively (Table 1 and 
2).The mean temperature for boreholes and shallow wells are 
significant (p ≤ 0.01) in the dry season but the difference is not 
significant (p ≤ 0.05) in the wet season (Table 3). The higher 
mean temperatures in the shallow well could be attributed to the 
fact that most of their depths are closer to the surface and tend to 
have the sun’s direct influence as compared to the boreholes 
which tend to be deep and therefore their waters tend to be cool. 
Temperature affects physical, chemical and biological processes 
in water bodies. As water temperature increases, the rate of 
chemical processes generally increases and the solubility of gases 
in water such as oxygen, carbon dioxide, Nitrogen and others 

decrease (14).  This eventually impact on the taste, colour and 
odour and thus the acceptability. 
       The mean pH values for boreholes are 7.88 and 8.01 in the 
dry and wet season respectively while shallow wells recorded 
comparatively lower values of 5.06 in dry season  and 7.59 in the 
wet season (Table 1 and 2). The mean pH values of boreholes 
and shallow wells are significantly different (p ≤ 0.01) in both 
dry and wet season (Table 3). Results showed that the borehole 
water samples gave pH values within the permissible range of 
6.5-8.5 for both WHO and KEBS standards (Table 1). The 
boreholes have higher pH as compared to the shallow wells in 
the study area. Thus the boreholes are   more of alkaline type 
while the shallow wells show slightly acidic trends. The low 
values of water pH can be attributed to the release of carbon 
dioxide, ammonia and methane during decomposition of the 
waste materials, which percolate through the aquifer to the 
groundwater via leachates (15). Similar trends have been 
reported in previous studies by (16) .The high pH in some of the 
wells can be attributed to the influence of fertilizers like 
ammonium Sulphates and super phosphate in agriculture and to 
some extent the sulphur and amino acid compounds from human 
and animal excreta (17).  
       Turbidity values over the two seasons showed some 
remarkable differences. The mean turbidity values for the 
boreholes and shallow wells are 3.63 Nepthalometric turbidity 
units (NTU) and 12.26 NTU for the dry season and 4.31 NTU 
and 14.03 NTU for the wet season (Table 1 and 2). From the 
mean differences, the shallow wells have higher turbidity in both 
seasons as compared to boreholes Previous studies by (18)  
confirms the same. The mean turbidity values of boreholes and 
shallow wells are significant (p ≤ 0.05) in both seasons (Table 3). 
Comparatively higher levels of turbidity were recorded in 
shallow wells   and could be attributable to soil erosion, increase 
in the influx of surface runoff into the water (19). The high 
turbidity is often associated with higher levels of disease causing 
microorganisms such as bacteria and other parasites (20). 
Turbidity directly influences the colour of water and there is a 
general increase in colour with increasing turbidity values. The 
turbidity values recorded in the dry season for the shallow wells 
almost doubled in the wet season. This can be attributed to 
increased infiltration into the aquifers during the raining season 
leading to increased dissolution of substances that made the 
ground water turbid. However in the dry season when there is 
virtually no infiltration into the aquifers, most of the dissolved 
substances settle down leading to a reduction in the overall 
turbidity of the water. Turbidity in water causes problems with 
water purification processes such as flocculation and filtration 
which normally increases the cost of water treatment. High 
turbidity values may also increase the possibility of 
microbiological contamination (21).  
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Table 1: Physical characteristics of boreholes and shallow wells in dry season and their comparisons with WHO and KEBS 
standards 

 

    Borehole Shallow well  
 Water Quality 

Parameter Units Mean± Std. Error Mean± Std. Error WHO 
(2009) 

KEBS 
(2006) 

Temperature 0C 23.03±0.06 25.23±3.39 ─ ─ 

Colour  mgPt/l 12.55 ±5.04 7.49 ± 0.12 15 15 

pH - 7.88 ±0.04 5.06 ± 0.17 6.5 -8.5 6.5 -8.5 

Electrical 
conductivity (µS/cm) 533.04±22.42 647.94 ± 53.27 2500 2500 

Total dissolved 
solids (mg/l) 341.03±15.47 393.21 ± 33.43 1500 1500 

Turbidity  NTU 3.63 ±1.04 12.26 ± 3.84 5 5 

Note: Number of samples is 109,  
 
       Electrical conductivity (EC) indicates the presence of 
dissolved solids and contaminants especially electrolytes but 
does not give information about specific chemical. There is a 
significance difference (p ≤ 0.01) between the mean EC levels of 
the boreholes and shallow wells in both seasons (Table 3). The 
electrical conductivity of the water sample is completely 
proportional to the TDS value and thus increases with increase in 
EC. Potable water should not have high electrical conductivity. 
Boreholes have electrical conductivity with mean values of 
533.04 µS/cm and 497.04 µS/cm in the dry and wet seasons 

respectively. Shallow wells contain comparatively higher mean 
levels of Electrical conductivity of 647.94 µS/cm in dry season 
and 718.24 µS/cm in the wet season. Electrical conductivity in 
shallow wells are noted to be higher in the wet season than the 
dry season and vice versa for boreholes. The high EC in 
boreholes during the dry season is due to concentration build-up 
of the minerals associated with low water volumes. This may 
also be traced to the local environment of the water points in 
terms of geology, soil and land use activities (22).  
 

 
Table 2: Physical characteristics of boreholes and shallow wells in the wet season and their comparisons with WHO and KEBS 

standards 
 

 
Borehole Shallow well  

Water Quality Parameter Units Mean ± Std. Error Mean ± Std. Error WHO 
(2009) 

KEBS 
(2006) 

Temperature  0C 21.81 ±0.03  23.49 ± 0.09 ─ ─ 

Colour  mgPt/l 14.02±5.12 36.64±9.23 15 15 

pH  8.01±0.04 7.59±0.08 6.5 -8.5 6.5 -8.5 

Electrical conductivity (µS/cm) 497.04 ±23.80 718.24±56.34 2500 2500 

Total Dissolved Solids  (mg/l) 308.16 ±14.76 457.3±37.44 1500 1500 

Turbidity  NTU 4.31±1.66 14.03±4.04 5 5 

Note: Number of samples is 109; WHO-World Health Organization; KEBS-Kenya Bureau of Standards. 
 
       Total dissolved solids (TDS) are a measure of the total 
amount of dissolved minerals in water. Essentially, TDS 
represents the sum of concentrations of all dissolved constituents 
in water. Water in contact with highly soluble minerals will 
probably contain higher TDS levels than water in contact with 
less soluble minerals. TDS content is usually the main factor, 
which limits or determines the use of groundwater for any 

purpose (14). A total dissolved solid (TDS) is an indicator of 
polluted water and determines the water’s palatability and 
acceptability.  From the mean differences, the shallow wells 
exhibit higher mean values of total dissolved solids with mean 
values of 393.21mg/l (dry season) and 457.3mg/l (wet season) 
against 341.03mg/l and 308.16mg/l for boreholes in dry and wet 
season respectively (Table 1).  There is significance difference 
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(p≤ 0.01) between the mean TDS values of the boreholes and 
shallow wells in both seasons (Table 3).  Season wise the mean 
values show that the concentrations are high during dry season in 
boreholes while that of shallow wells is high during the wet 
season. The TDS increases in the wet season could be attributed 

to weathering intensity; and the increased amount of groundwater 
recharge (23) especially from surface run-off. These findings are 
similar to that of (24) in study on the groundwater in India.  
 

 
Table 3: Independent Samples t-test of means of the physical characteristics of Boreholes versus shallow wells in the Dry and 

Wet Season 
 

Physical Parameters 

Water quality parameter 
Borehole versus Shallow well 
Dry season 

Borehole versus Shallow well 
Wet season 

p-value Mean Difference p-value Mean Difference 
Temperature ºC 0.000*** -1.68 0.547 -2.19 
pH 0.000*** 0.52 0.005*** 0.28 
Colour (mgPt/l) 0.119 -15.90 0.035** -22.62 
Electrical 
Conductivity(µS/cm) 0.012*** -150.90 0.003*** -185.20 

Total Dissolved Solids (mg/l) 0.023*** -85.05 0.005*** -116.27 
Turbidity (NTU) 0.034** -8.63 0.029** -9.72 

Note: Number of samples is 109, ***significant (1%), ** significant (5%), * significant (10%);  
 
 

ii. Variations in the chemical characteristics 
       In natural waters, the probable sources of chloride comprise 
the leaching of chloride-containing minerals (like apatite) and 
rocks with which the water comes in contact, inland salinity and 
the discharge of agricultural, industrial and domestic waste 
waters (25). The mean chloride concentrations of sampled 
boreholes are 15.20mg/l in dry season and 16.86mg/l in the wet 
season. The shallow wells exhibited higher mean concentration 
of 55.54mg/l and 50.10mg/l in dry and wet seasons respectively 
(Table 4 and 5) but there is a decrease in the concentrations 
during the wet season. Previous studies by (16)observed similar 
trends. There is a significance difference (p≤ 0.01) between the 
mean chloride values of the boreholes versus shallow wells in the 
dry and wet season (Table 6). 

       Shallow wells exhibit higher mean chloride values as 
compared to boreholes.The sources of chlorine in natural water 
may be from drainage waste and from dissolving rocks. The high 
value in shallow wells is due to leachates from the surface runoff. 
An increase in the mean value of chloride content of water may 
indicate possible pollution from human sewage, animal manure 
or industrial wastes (26) . Chlorides can get in groundwater from 
solid waste when it comes in contact with rain water and then 
gain entrance into aquifer. Chloride in small concentrations are 
not harmful to humans in drinking water, and with some 
adaptation, the human body can tolerate water with as much as 
200 mg/l chloride ion. However, above a concentration of 250 
mg/l chloride, the water may taste salty (27).  
 

 
Table 4: Chemical characteristics of boreholes and shallow wells in dry season and their comparisons with WHO and KEBS 

standards 
 

  
  Borehole Shallow well 

 
 Water Quality 

Parameter 
Units Mean± Std. Error Mean± Std. Error WHO 

(2009) 
KEBS 
(2006) 

Total hardness as 
(CaCO3) (mg/l) 74.41 ±6.98  139.38 ± 18.35 500 500 

Calcium  (mg/l) 19.7±1.95  32.99 ±5.76 100 150 

Magnesium  (mg/l) 6.12±0.77  16.02 ± 2.52 100 100 

Sodium  (mg/l) 79.08 ±3.43  78.44 ±7.8 200 200 

Potassium  (mg/l) 13.04 ±1.14  13.47 ± 4.45 50 50 

Total Alkalinity as 
(CaCO3) (mg/l) 133.37±13.48  184.19 ± 17.66 500 500 

Chloride  (mg/l) 15.2 ±2.24 55.54 ± 8.63 250 250 
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Fluoride  (mg/l) 2.27±0.23 1.41 ± 0.27 1.5 1.5 

Nitrate  (mg/l) 2.37 ±0.42 12.12 ± 2.68 10 10 
Sulphates  (mg/l) 3.28 ±0034 18.39 ± 2.42 450 450 

Iron (mg/l) 0.19 ±0.05 0.36 ± 0.10 0.3 0.3 
Manganese (mg/l) 0.50 ±0.06 0.09 ± 0.03 0.1 0.5 

 
Note: Number of samples is 109; WHO-World Health Organization; KEBS-Kenya Bureau of Standards 
 
       Sulphates occur naturally in numerous minerals. Gypsum 
(CaSO4.2H2O) and anhydrite (CaSO4) are generally the common 
sources of sulphate. The mean sulphate values of the boreholes 
are 3.28 mg/l and 3.95mg/l in the dry and wet seasons 
respectively while those of shallow wells are 18.39 mg/l in dry 
season and 17.25mg/l in the wet season (Table 4 and 5). 
Sulphates in boreholes and shallow wells are significant (p 
≤0.01) in both season (Table 6).Shallow wells exhibited higher 
values than boreholes in both season. On seasonal variability, the 
wet season values are higher as compared to the dry season 
values. Sulphate gets into ground water through the dissolution 
of rocks containing sulphur and drainage waste. On the other 
hand, this may be as a result of high-level combustion of sulphur 
containing hydrocarbon fuels in the study area (28).Water with 
sulphate levels above the recommended can have a laxative 
effect until an adjustment to the water is made. Increased 
sulphate levels can cause deficiencies in trace minerals which 
can contribute to a depressed growth rate and infertility in herd. 
The most serious is thiamine deficiency (14).  
       Nitrogen fertilizers are widely used in agricultural practice, 
organic nitrogen is present in number of waste products, notably 
sewage effluents, animal excrement and manure and municipal 
wastes. The mean nitrate levels of boreholes and shallow wells 
are significant (p ≤ 0.01) in both the seasons (Table 6). The mean 
nitrate values for the boreholes for the dry season are 2.37mg/l 
and 2.70 mg/l in the wet season. Shallow wells had mean values 
of 12.12 mg/l and 12.87 mg/l in dry and wet seasons respectively 
(Table 4 and 5). Shallow wells exhibited higher values than 
boreholes while season wise, the high nitrates were exhibited 
during the wet season. The mean values of nitrates for boreholes 
are within the permissible guideline values of 10mg/l for both 
WHO and KEBS standards. Being loosely bound to soils, nitrate 
is expected to be more in runoff and hence its concentration 

increases during wet seasons especially in shallow wells. These 
findings are consistent with that of (16). The higher nitrate levels 
can be attributed to leachates from nitrogen fertilizers widely 
used in agricultural practice, waste, notably sewage effluents, 
animal excrement and manure and municipal waste (29). Nitrate 
concentration above the recommended value of 10 mg/L is 
dangerous to pregnant women and poses a serious health threat to 
infants less than three to six months of age because of its ability 
to cause methaemoglobinaemia or blue baby syndrome in which 
blood loses its ability to carry sufficient oxygen (14). 
       From the mean difference, boreholes have high mean values 
of fluoride as compared to shallow wells (Table 6). The 
boreholes recorded mean fluoride values of 2.27mg/l in the dry 
season and 1.77mg/l for the wet season while shallow wells show 
decreasing values of 1.41 mg/l and 1.10mg/l in dry and wet 
season respectively (Table 4 and 5).  The Means of fluoride   for 
boreholes and shallow wells are not significant (p ≤ 0.05) in the 
dry season but are significantly different (p ≤ 0.01) in the wet 
season (Table 6).The high fluoride levels in boreholes can be 
attributed to the fact that fluoride in groundwater is associated 
with the fluoride bearing rock which as reported earlier, the 
dissolution of fluoride bearing minerals may be contributing to 
the high percentage of fluoride in borehole samples. The low 
fluoride levels observed in the shallow wells is due to the 
dilution effect from the rain water (30).The reduction of fluoride 
during the wet season is due to the dilution effect of the 
rechargeable aquifers which leads to increase in water table. 
Lack of fluoride in children nutrition can lead to failing of 
healthy teeth and bones production which may result to tooth 
decay or dental caries (31). Whereas, high fluoride 
concentrations in water, may results to dental or skeletal fluorosis 
and exhibit  with mottling and yellowish or brownish teeth (32). 
 

 
Table 5: Chemical characteristics of boreholes and shallow wells in wet season and their comparisons with WHO and KEBS 

standards 
 

 
Borehole Shallow well  

Water Quality Parameter Units Mean ± Std. Error Mean ± Std. Error WHO 
(2009) 

KEBS 
(2006) 

Total hardness as CaCO3 (mg/l) 66.48 ±7.58  197.72±56.18 500 500 

Calcium  (mg/l) 17.78 ±1.69  37.93±6.80 100 150 

Magnesium  (mg/l) 5.41 ±0.84  31.25±11.66 100 100 

Sodium  (mg/l) 74.07 ±3.89  68.08±7.34 200 200 

Potassium  (mg/l) 13.06±1.1  15.54±3.22 50 50 
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Total Alkalinity as CaCO3 (mg/l) 121.18 ±13.48  203.16±16.77 500 500 

Chloride  (mg/l) 16.86±2.66 50.10±7.01 250 250 

Fluoride  (mg/l) 1.77±0.16 1.10±0.21 1.5 1.5 

Nitrate  (mg/l) 2.7±0.39 12.87±2.69 10 10 

Sulphates  (mg/l) 3.95±0.41 17.25±2.37 450 450 

Iron (mg/l) 0.26±0.06 0.58±0.15 0.3 0.3 

Manganese (mg/l) 0.05±0.01 0.08±0.02 0.1 0.5 
Note: Number of samples is 109 
 
       Water hardness is the traditional measure of the capacity of 
water to react with soap, hard water requiring considerably more 
soap to produce lather. Hard water often produces a noticeable 
deposit of precipitate (e.g. insoluble metals, soaps or salts) in 
containers, including “bathtub ring” (33). It is not caused by a 
single substance but by a variety of dissolved polyvalent metallic 
ions, predominantly calcium and magnesium cations, although 
other cations (e.g. aluminum, barium, iron, manganese, strontium 
and zinc) also contribute (34). The mean hardness values for the 
sampled boreholes are 74.41 mg/l and 66.48 mg/l in the dry and 
wet season respectively while those for shallow wells are 139.38 
mg/l for the dry season and 197.72mg/l for the wet season (Table 
4 and 5). Water containing calcium carbonate at concentrations 
below 60 mg/l is generally considered as soft; 60–120 mg/l, 
moderately hard; 120–180 mg/l, hard; and more than 180 mg/l, 
very hard (35). 
       According to this classification, borehole water was found to 
be moderately hard while that of shallow wells was found to be 
hard in the dry season tending towards very hard in the wet 
season. The climate and geology of the area plays a very 
important role in contributing to the total hardness. The leaching 
of calcium (Ca) and magnesium (Mg) from these rocks adds to 
the hardness. Further, the agricultural activities directly or 
indirectly affect the concentrations of a large number of 
inorganic chemicals in groundwater such as nitrates, chlorides, 
Sulphates, phosphates, potassium, magnesium and calcium levels 
(12).Total hardness in water samples as shown by the analyses 
have concentrations all within the WHO guide value of 500mg/l 
and 300mg/l for KEBS for drinking water in the wet and dry 
seasons. From the mean concentration of total hardness, 
concentrations in water is higher in wet season than in the dry 
season .This is even more pronounced in shallow wells than in 
boreholes. This is obvious because of the solvent action of 
rainwater coming in contact with soil and rock is capable of 
dissolving calcium and magnesium that promote water hardness. 
This effect is more pronounced in shallow wells by the 
agricultural activities directly or indirectly  which affect the 
concentrations of a large number of inorganic chemicals in 
groundwater such as  Nitrates(NO3

–), chloride(Cl-),sulphate 
(SO4

2-),hydrogen(H+), phosphates(PO4), carbon (C), 
potassium(K+),Magnesium(Mg2+), Calcium(Ca2+) etc. (30).Water 
hardness has no harmful effects on human health it can affect the 
taste of water as well as reacting with ordinary soap to form 
scum, plume solvent, scale formation in boilers and in hot water 
systems. 

       Most of the alkalinity of natural waters is caused by 
bicarbonates, carbonates and hydroxides. The seasonal means for 
the boreholes and shallow wells are 133.37 mg/l and 184.19 mg/l 
in the dry and 121.18mg/l and 203.16 mg/l in the wet season 
(Table 4 and 5). Shallow wells have higher mean concentration 
as compared to the boreholes in both seasons. On seasonal 
variability, shallow wells exhibited increasing trends towards the 
wet  season. This results confirms the findings of (30).All the 
boreholes and shallow wells exhibit alkalinity values below the 
permissible limit of 500 mg/L for both WHO and KEBS. 
       It may also be noted that in polluted waters, other negative 
ions like phosphates and nitrates may contribute to alkalinity. 
The primary source of carbonate and bicarbonate ions in 
groundwater is the dissolution of carbonate minerals in the study 
area. The decay of organic matter present in the soil releases 
carbon dioxide (CO2). Water charged with CO2 dissolves 
carbonate minerals, as it passes through soils and rocks to give 
bicarbonates .Total alkalinity  mean values of the boreholes and 
shallow well water is significant (p≤ 0.01) in both dry and wet 
season (Table 6). 
       The mean calcium (Ca) values for boreholes and shallow 
wells are19.7mg/l and 32.99mg/l for the dry season and17.78 
mg/l and 37.93mg/l in the wet season respectively (Table 2 and 
5). Shallow wells exhibit higher values and on seasonal 
variability, the wet season higher concentrations especially in 
shallow wells while in boreholes there is a reduction.  The 
increase in the ca and mg in the shallow wells during the wet 
season can be attributed to the surface run-off which contains 
different types of substances that may result to their increase. For 
the boreholes the decrease exhibited during the wet season is due 
to the dilution effect from the rain water through infiltration to 
the ground water. However all the mean concentrations are 
within the WHO and KEBS calcium permissible limits of 
100mg/l and 150mg/l respectively. High concentration of Ca is 
not desirable in washing, laundering and bathing. Although the 
sources of Ca in groundwater resources are mainly the crystalline 
limestone associated with khondalitic rocks, the prolonged 
agricultural activities prevailing in the study area may also 
directly or indirectly augment the mineral dissolution in 
groundwater (23).The content of Mg is comparatively less than 
that of Ca. with mean value of 6.12mg/l  and 16.02 mg/l for 
borehole and shallow wells in the dry season while those for the 
wet season are 5.04mg/l  and 31.25mg/l. The boreholes show 
lower concentrations as compared to shallow wells. Previous 
studies by (16)showed similar trends. The geochemistry of the 
rock types may have an influence in the concentration of Mg in 
groundwater. There is significance difference (p≤ 0.01) between 
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the mean concentrations of the boreholes and shallow wells in 
both season. . 
       The mean Iron values for the borehole and shallow wells are 
0.19mg/l and 0.36mg/l for the dry season and 0.26 mg/l and 0.58 
mg/l in the wet season (Table 4 and 5). The shallow wells have 
higher Iron concentrations as compared to boreholes whereas on 
seasonal variability, the wet season exhibit higher values than the 
dry season. The boreholes water samples fall within the 
permissible limits of 0.3mg/l of both WHO and KEBS but the 
shallow wells values exceed the limits. However, no significance 
difference (p≤ 0.05) between the mean values of Iron for the 
boreholes and shallow wells in the dry season but the difference 
is significance (p ≤ 0.01) between iron values of boreholes and 
shallow wells in the wet season (Table 6). This confirms the 
study of (36)which observed that high iron concentration is 
mostly associated with relatively shallower wells (less than 40 m 
deep). This high concentration of metallic iron may be 
responsible for the observed high colour and turbidity in shallow 
wells during the wet season. The high iron levels in these waters 
could be attributed to due to the distribution of laterite soil, 
containing excess iron natural sources such as the geochemical 
and biochemical processes (37) and the dissolution of iron oxides 
within their aquifers.  

       This high concentration of metallic iron may be responsible 
although high iron concentrations may not pose health hazards to 
users, the occurrence of the yellowish-brown coloration may 
cause rejection of such waters by the communities (38).  The 
high values of iron concentration in the water have the potential 
of staining laundry and scaling in pipes. The major disadvantage 
of the presence of iron in water is that it increases the hazard of 
pathogenic organisms because most of these organisms need iron 
to grow (39).Iron in ground water may originate from a variety of 
mineral sources; and several sources of iron may be present in a 
single aquifer system. Oxidation-reduction potentials, organic 
matter content, and the metabolic activity of bacteria can 
influence the concentration of iron in ground water. Pyrite (FeS2) 
oxidation may also contribute iron to unconsolidated aquifer 
systems. Iron is also present in organic wastes and in plant debris 
in soils (40). Low concentrations in some of the bedrock systems 
may be explained by precipitation of iron minerals from activity 
of reducing bacteria or by the loss of iron from cation-exchange 
processes occurring in confining clay, till or shale overlying the 
bedrock (40). 
 

 
Table 6: Independent Samples t-test of means of the chemical characteristics of Boreholes versus shallow wells in the Dry and 

Wet Season 
 

Chemical parameters 

Water quality 
parameter 

Borehole versus Shallow well   
(Dry season) 

Borehole versus Shallow well 
( Wet season) 

p-value Mean 
Difference p-value Mean 

Difference 
Total Hardness 
(mgCaCO3/l) 0.000*** -72.89 0.034** -123.31 

Calcium (mg/l) 0.014*** -15.20 0.012*** -18.24 

Magnesium (mg/l) 0.000*** -10.61 0.036** -25.13 

Sodium (mg/l) 0.611 -4.36 0.189 11.01 

Potassium (mg/l) 0.822 -0.42 0.486 -2.48 

Total Alkalinity 
(mgCaCO3/l) 0.004*** -63.02 0.002*** -69.80 

Chloride (mg/l) 0.000*** -40.334 0.000*** -33.24 

Fluoride (mg/l) 0.284 0.36 0.000*** 1.17 

Nitrate (mg/l) 0.001*** -9.42 0.000*** -10.50 

Sulphates (mg/l) 0.000*** -14.47 0.000*** 3.89 
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Iron (mg/l) 0.150 -.169 0.000*** -16.98 

Manganese (mg/l) 0.018*** 0.17 0.001*** -.54 

Note: Number of samples is 109, ***significant (1%), ** significant (5%), * significant (10%) 
 
       The mean manganese values for the borehole and shallow 
wells are 0.50 mg/l and 0.09 mg/l for the dry season and 
0.05mg/l and 0.08mg/l for the wet season (Table 4 and 5). 
Boreholes exhibit relatively higher concentration than shallow 
wells .On seasonal variability, dry season show higher values. 
There is significance difference (p ≤0.01) between the mean 
values of boreholes and shallow wells in the dry and wet season 
(Table 6). The boreholes exhibited higher values during the dry 
season and thus exceeded the permissible value of 0.1mg/l for 
WHO but was within the 0.5mg/l of KEBS. Manganese is a 
naturally occurring element in rocks and is released into the soil 
through weathering of the rocks. It can therefore be deduced that 
the high levels of manganese contamination is as a result of the 
underlying geological formation (rocks). Manganese like other 
trace metals is essential to the sustenance of life. Manganese, 
molybdenum, selenium and zinc are needed at low levels as 
catalyst for enzyme activities. However, drinking water 
containing high levels of these essential metals or elements may 
be hazardous to human health (41). Excess manganese in a 
person’s diet may inhibit the use of iron in the regeneration of 
blood hemoglobin. 
 

iii. Variations in the microbiological 
characteristics-Coliform and E.coli 

       Coliform populations are indicators for pathogenic 
organisms. They should not be found in drinking water but are 
usually present in surface water, soil and feces of humans and 
animals. Human waste contaminant in water causes water-borne 
diseases such as diarrhea, typhoid and hepatitis (14). High 
coliform populations in all the water samples are an indication of 
poor sanitary conditions in the community. Inadequate and 
unhygienic handling of solid-wastes in the rural area could have 
generated high concentration of microbial organisms. Faecal 
coliforms (FC) of which E.coli is one of them, are the most 
commonly used bacterial indicator of faecal pollution (42).They 
are found in water that is contaminated with faecal wastes of 
human and animal origin. Total coliforms (TC) comprise 
bacterial species of faecal origin as well as other bacterial groups 
(e.g. bacteria commonly occurring in soil). The coliforms are 
indicative of the general hygienic quality of the water and 
potential risk of infectious diseases from water. High levels of 
total coliforms and E.coli counts in water are usually manifested 
in the form of diarrhoea and sometimes by fever.{Insert Table 7 
and 8 below}. 
 

Table 7: Microbiological characteristics of boreholes and shallow wells in dry season and their comparisons with WHO and 
KEBS standards 

 

    Borehole Shallow well  
 Water Quality 

Parameter 
Units Mean± Std. Error Mean± Std. Error WHO 

(2009) 
KEBS 
(2006) 

Total coliforms 
MPN/100ml 0.05 ±0.02 1804.22±108.69 0 10 

E.coli MPN/100ml 37.06 ±21.28 277.31±74.76 0 0 

 
Table 8: Microbiological characteristics of boreholes and shallow wells in wet season and their comparisons with WHO and 

KEBS standards 
 

 
Borehole Shallow well  

Water Quality 
Parameter Units Mean ± Std. Error Mean ± Std. Error WHO 

(2009) 
KEBS 
(2006) 

Total coliform MPN/100ml 319.49±97.36 2097.4±80.26 0 10 

E.coli MPN/100ml 419.04±114.39 1524.33±131.16 0 0 

Note: Number of samples =109, WHO-World Health Organization; KEBS-Kenya Bureau of Standards. 
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       The result obtained for the microbial analysis indicated that 
all the water samples were contaminated with faecal coliforms 
(faecal contamination). The mean total coliform values for the 
sampled boreholes are 0.05 MPN/100ml (dry season) and 
319.49MPN/100ml (wet season) while those for E.coli are 37.06 
MPN/100ml and 419.04 MPN/100ml in the dry and wet season 
respectively (Table 7 and 8). From the mean differences, shallow 
wells are more contaminated as compared to the boreholes 
(Table 9). High coliform counts appear to be characteristic of all 
the shallow wells in the study area, consistent with the findings 
by (43)who determined the microbiological pollution status of 
groundwater sources in Mombasa.  Season wise, groundwater 

contamination was more during the wet season. The 
contamination can be attributed to increased infiltration during 
the wet season. The high amount of these coliform during the wet 
season could be due to the fact that water availability favors the 
movement and reproduction of the organisms especially from 
surface run off, sewage and waste material. However, there is a 
significance difference (p ≤ 0.01) in the mean counts of total 
coliforms between   boreholes and shallow wells in the dry and 
wet season. The mean E.coli concentrations are significant (p 
≤0.01) between boreholes and shallow wells in both seasons 
(Table 9). 
 

 
Table 9: Independent Samples t-test of means of the microbiological characteristics of Boreholes versus shallow wells in the 

Dry and Wet Season 
 

Microbiological parameters 

Water quality 
parameter 

Borehole versus Shallow well in the  Dry 
season 

Borehole  versus Shallow well in the Wet 
season 

p-value Mean Difference p-value Mean Difference 

Total coliforms 
(MPN/100 ml) 0.000*** -1484.73 0.001*** -1678.357 

E.coli 
(MPN/100 ml) 0.003*** -240.25 0.000*** -1962.80 

 
Note: Number of samples = 109, ***significant (1%), ** significant (5%), * significant (10%); 
 

V. CONCLUSION 
       The boreholes and shallow wells in the area are 
bacteriologically contaminated and therefore not suitable for 
domestic purposes unless treated. The mean fluoride levels in 
boreholes are high in both seasons even in the wet season when it 
is expected to reduce due to dilution effect. The high levels of 
fluoride might pose a health risk on children below eight years of 
age. The contamination of groundwater is more pronounced 
during the wet season. Our findings, therefore suggest that the 
physical chemical quality of water from boreholes and shallow 
wells is within the WHO standards for majority of the parameters 
with exceptions of fluorides, nitrate and turbidity. The boreholes 
have comparatively lower levels of contaminations 
bacteriologically as compared to shallow wells. In this case the 
levels of microbiological contamination represent the strongest 
concern, as high levels of E.coli were present in all sampled 
shallow wells. It is therefore needful that urgent steps be taken to 
ensure effective water resources management. 
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Abstract- Femtocells are the new cells of technology of the 
modern day world. They are used to increase the network 
coverage of the system by decreasing the data path loss and 
increasing the connectivity of the system as a whole. They are 
easy to install and do not require much economic concerns such 
as land acquisition and installing a traditional base    station. 
       The architecture of this technology is largely based on the 
UMTS architecture used these days. In most widely used terms, 
we can also say - on a 3G architecture, the functionality 
remains the same, only distributed among its   components. 
       The working of femtocells is similar to that of the 3G 
network. However the main concern in the use of this 
technology is the interference issues that arise during the 
interfaces or intersections of the user devices and the power 
dissipated. The architecture used has to be a stable architecture 
ensuring scalability. Also the main areas of research in this field 
are centralized to interference 
management. 
       If the interference issue is curbed to a negligible amount, 
we can have a flawless implementation of technology with 
potentially high usage. 
 
Index Terms- 3G, 4G, Access mode, Backhaul, CDMA, Cross- 
tier interference, Femtocells, Femtocell infrastructure, 
Frequency spectrum, GSM, GPRS, Handoff, HSPA, IMS/SIP 
protocol, Inter- ference, IP, Location registers, LTE, Mobility, 
Network coverage, OFDM, RadioLAN, RF frequency 
emission, RNC, RNS, SINR, UMTS, UTRAN, WiMax. 
 

I. INTRODUCTION 
he world is shrinking and  people are getting  closer to  one 
another through the field of telecommunication. The latest 

innovation that is undergoing changes and evolving is wireless 
communication. 
       The traffic in wireless communication is on the high ever 
since 1980s as radioLANs were introduced. Technologies like 
bluetooth came into picture. The latest emerging technology  is 
incorporation of femtocells. 
       Femtocells are like picocells although smaller in size. They 
are small wireless access points i.e. they connect to a wired 
network through routers and have data transfer done wirelessly 
using radio waves at a particular frequency in a specified range. 
They resemble a repeater as they strengthen   signal. 
       Femtocells are incorporated at the user end and act as base 
stations. They require a broadband connection or a DSL cable 
for their working. They send data through the DSL cable over 
large distances. 
 

       The main reason why the concept of femtocells came into 
picture was because mobile or cellular 3G networks suffer from 
poor penetration and reception in certain areas. They decrease the 
quality of the data and slow down   speed. 
 
Disadvantages of the 3G  networks: 

• Poor coverage diminishing the quality. 
• Smaller to support high data  rates 
• Proper infrastructure is needed. 

 
       These disadvantages of the 3G networks are then overcome 
by the installation and incorporation of femtocells at the user end.  
 
The advantages of using a femtocell   are: 

• Indoor cellular coverage 
• Low cost backhauling 
• Handle more that 50 % voice calls and 70 % data traffic 

that arise indoor 
• Electricity bill minimized 
• Phone calls over wifi 
• Incorporate cellular, wifi, DSL in the same box to reduce 

manufacturing effort. 
• Offer better speed and data  rate 
• Reduce macro base stations to cover an   area. 

 
       Having so many advantages over 3G networks and an easy 
implementation gives us a wide range of usage. Thus we can now 
classify the femtocells according to their deployment and usage 
patterns[1]. 
 

A. Classification of Femtocells 
       Femtocells can be classified based on the range it gives and 
the no of simultaneous channels it can   support. 
 

 
Table 1: Classification based on  characteristics. 

T 
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       The applications of femtocells among many more   include: 
• Forming a sync with all the   appliances 
• Data sharing that is common to   all 
• Secure home access 

 
       Applications can be classified based on the range given by 
the femtocells. In the following sections of the article, we   will 
discuss more about femtocells starting from the various 
standards available to which of these could be incorporated into 
its infrastructure. We will also list down the working operation 
of the technology. 
       Lastly, the main reason of concern of interference man- 
agement, which is a part  of other technical  challenges, will  be 
touched with insights on the solutions possible for this problem. 

D. HSPA 
       High speed packet access (HSPA) is improved version of 
UMTS with increased radio transmission. [3] It improves 
performance of existing 3G  networks. 
       It is an amalgamation of mobile protocols mainly HSUPA and 
HSDPA (uplink and  downlink). 

 

Figure 1: Uplink and downlink  decription 

II. STANDARDS FOR FEMTOCELLS 
       The various standards of femtocells are responsible for 
providing efficient and consistent architecture for blending over 
it. The main issues that  are  supposed  to  be  looked  into by 
them include interference management, authentication, 
performing handoffs and maintaining the protocols among its 
layers in the network[2][3]. 
 

A. UMTS 
       It has a similar architecture based on CDMA. They offer 
higher magnitude then GSM technology. However their per- 
formance is dependant on power. There is a near far effect 
wherein transmission and reception depend on the placement 
femtocells in the  area. 
       This cannot be used in femtocells because it needs cen- 
tralized power[1]. There are two possible solutions to this 
problem: 

1) Open access mode: Each UE connects to strongest available 
base station leading to less interference and low power. 

2) Closed access mode:  Use 3G cellular  network. 
 
       Here open access and close access modes of femtocells are 
nothing but facilities given. In open access, any unregistered 
user can access it and use its spectrum. However, that is not the 
same in the other case where prior authentication is required.  
There is a high security here. It is also known as 3G. (GSM 
+ CDMA)[3]. 
 

B. LTE 
       Long term evolution (LTE) is also GSM+CDMA. However 
it is 4G and has high data rate. There is orthogonal frequency 
division multiplexing (OFDM) meaning there is data mod- 
ulation over channels that is split over different ranges of 
frequencies. There is dynamically allotted time and frequency 
slots[1]. 
 

C. GSM 
       They are the most widely used and called picocells because 
femtocells can self configure themselves[3]. 

 
E. WiMAX 

       Worldwide interoperability for microwave access (WiMAX) is 
used for high-speed data transfer. It also uses OFDM and competes 
with LTE[3]. 
 

III. ARCHITECTURE OF FEMTOCELLS 
We  can understand this in two  parts: 
1) UMTS Infrastructure 
2) FemtocellInfrastrucure 

       The UMTS is the general available infrastructure that can  be 
used and this is blended and changes are made to use femtocells. 
UMTS acts like an  abstract. 

A. UMTS Infrastructure (3G) 
 

Figure 2: UMTS architecture 
 
It is similar to a GSM. The network is divided into three parts: 

1) MS (Mobile station) 
2) AN (Access Network) 
3) CN (Core network) 

a) Circuit switched (CS) 
b) Packet switched (PS) 

1) MS (Mobile Station): 
 
       It is an end user device i.e mobile phone (user equipment UE). 
The US should have a unique USIM  and a  SIM for its 
identification. 

2) The AN (Access Network): 
       It includes the antennas(NodeB NB i.e. Base station (BS)) for 
transmission and reception and a RNC that 
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controls NB. These two make a connection between AN and the 
CN as shown in the figure. The combination of RNCs and NBs 
form the  RNS. 
       Iub is the interface between the base stations. The UTRAN 
functions include: 

• Congestion control 
• Encryption and decryption 
• Code allocation 
• Handover control 
• Management 

3) CN (Core Network): 
       It routes the traffic (data packets Voice or SMS etc). There 
are a lot of elements located in  the  CN  and  have a particular 
task associated with them viz Home Location Register (HLR) 
which is responsible for user identity , authentication. There is 
Visitor Location Reg- ister (VLRs) that hold the current 
location of the user (specific location). 
 
IuCS and IuPS are the interfaces   used. 

a) Circuit switched (CS): 
       It is a landline network or PSTN. It routes voice and SMS 
traffic. Here one user conncets to the other, there is no 
nulticasting or broadcasting sometimes. So a predefined circuit 
is booked and the entire transfer is done. Not a lot of load is 
there so it is  applicable. 

b) Packet switched (PS): 
       It is mainly for data traffic (internet). It has a lot   of load 
and multiple simultaneous users can access at the same time. So 
the best way is to implement it using PS with the best possible 
route   available. 

B. Femtocell infrastructure 

management, IP transportfunctions, QOS management functions, 
NAT (Network Address Translator), security functions and auto 
configuration. 

2) SeGW (security gateway): 
       The IPsec traffic (data) is encrypted and goes into CN via 
SeGW. Accordingly, it mutually authenticates HNB first and 
eshtablishes further security tunnels. Then sends signals and call 
related data to the CN. The interface between them is said to be   
secure. 

3) HNB  GW: 
       The Home NodeB sub system is equivalent to RNS in a 
femtocell.The HNB GW is the communication endpoint for 
mobile signal orignating HNB (including mobile data traffic). 

 

 
Table 2: Analogous terms in UMTS and Femtocell 

architecture 
 
       The HNB is connected with the HNB GW using the Generic 
Access Network (GAN) protocol (maps 3GPP layer messages 
from MS and CN to TCP/IP  connection i.e user nome broadband 
connection). The GAN is used for signalling , control 
telecommunication network and to manage the network. It 
provides additional function- alities viz Network timing delivery 
and synchronisation, IP security functions, HNB traffic 
aggregation, routing and auto configuration functions. 

4) HMS: 
       The HNS includes HMS Management System (HMS) to 
manage the femtocell. It consists of services monitoring the 
devices for location verification so that the HNB can connect to 
Se   GW. 
       Here we can also say that RAN are a part of the  UTRAN 
network. [Many RNCs together form the RNS and they are 
coupled together to form the RAN which  co ordinates with the 
core  network. 

 
 
 
 

Figure 3: Femtocell infrastructure 
 
The main elements of the  infrastructure: 

1) HNB (Home NodeB) 
2) SeGW (Security Gateway) 
3) HNB-GW 
4) HMS 

 
1)  HNB (Home  NodeB): 
       Femtocell are Base stations (wireless). They are deplyed at 
home or in home environments therefore are called Home 
NodeB (HNB). It is a small access point that connects the MS 
to the CN through RNS. It provides all the functionalities of BS 
viz Signalling, Radio   resource 

 
 
 

 
 
 
 
 
 
 
 

Figure 4: It gives us a simplified version of the architecture of 
femtocell obtained when blended on the UMTS (3G) architecture. 
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IV. OPERATION OF FEMTOCELLS 
       Here we firstly require a broadband connection. This is 
because it gets a unique IP and backhaul however decreases the 
pressure on the core network. The femtocell is a secure network 
because there is encryption and decryption of the data by the 
femto gateway. Connection between femtocell and its gateway 
cannot be intercepted due to presence of IPSec.   [3] 
       Here using interfaces there us a connection with the inter- 
faces. The Iu-h connects the home node to the gateway that does 
the functions mentioned  above. 
       It is same as the security   gateway. 
       The Iu interface (main interface) is used for connection 
among the core network and its   components. 
       The changes made in Iu give rise to a new interface Iu-b   
for connection with the base  stations. 

 

Figure 5: Working of the  femtocell 
 
I. TECHNICAL CHALLENGES 

       There only main difficulties in the femtocell technology are 
the technical challenges that are faced by it. These could be due 
to the broadband or the voice packets. They can also be    a part 
of the network  infrastructure. 

1) Broadband Femtocells 
a) Resource allocation 
b) Timing and synchronization 
c) Backhaul 

2) Voice Femtocells 
a) Interference management 
b) Access to femtocells 
c) Handoffs 
d) Mobility 

3) Network infrastructure: 
 
       The broadband and voice femtocells are present in the 
physical and MAC layer of the   network. 

A. Broadband Femtocells 
       Femtocells need sync to avoid multiple access to network 
decreasing the interference created. There has to be intra cell 
orthogonality among macrocell users and mitigate inter cell 
interference due to fractional frequency reuse[4]. This means that 
among macrocells there has to be transparency and the 
interference has to be dissipated so as to lower power levels  by 
frequency division multiplexing. The random location of 
femtocell will render centralized frequency planning  difficult. 
 

B. Voice Femtocells 
       These mainly concern with the interference issues and its 
management. 
Here we have options to either eliminate cross tier in- terference 
in same bandwidth. When femtocells are  added they create dead 
zones. This is non-uniform coverage causes interference. 
Ideal working of voice(IP) femtocells  include: 

1) Open mode and closed  mode 
2) Handoff (Handover) 
3) Mobility 
4) Self organizing network 
1) Open and closed  mode: 

 
       In this, if we have an open mode femtocell, it is easier for a 
user to configure itself to the nearest available network instead of 
the base station when outside, thus decreasing the burden on the 
core  network. 

2) Handoff: 
       Handoff or handover means if there is a shift of network 
when the user goes out of range. This could be either from 
macrocell to femtocell or the other   way. 

3) Mobility: 
       This depends on handoff. When the user moves in or out of 
range of the network it should very softly be handed off to the 
next strongest available  network. 
It should happen without any loss of data or breakage   in the 
signal. 

4) Self configuring networks 
       These networks should be easy to install and use as the user 
purchases it implements it. It should not have to wait for a 
technical person. Also in an open mode, other users must be able 
to use   them. 
 

C. Network infrastructure 
       This handles the security bridging or connection between 
interfaces of the network. The main protocol available is the 
IMS/SIP here. These are the two protocols that are available  in 
the core network. These are a part of the GPRS or the GSM 
architecture. They provide the core network. They convert 
subscriber package into IP packet and employ VoIP through SIP 
that co exists in the   macrocell. 
       The main advantage is that there can be scalability and 
standardization, which is why we use UMTS architecture widely. 
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V. INTERFERENCE MANAGEMENT 
       This is the main concern of the femtocell technology. If 
this issue is minimized, we will have an efficient and consistent 
use of technology. Interferenece happens because femtocells 
and macrocells operate on the same frequency spectrum[3]. 
Also, femtocells are installed in an ad hoc manner without 
taking into account topology. 
       Interference Depends largely on power radiated or inter- 
cepted. 
       This section for basic understanding can be divided into 
two parts: 

1) Types of interference 
2) Reason for occurrence 
3) Solution 

A. Types of interference 
1) Femtocells interfering with base stations on the same 

frequency. 
2) Base stations interfering with femtocells on the same 

frequency 
3) Femtocells interfering with each  other 
4) Cell phone signal received by both femtocell and 

macro- cell because the macrocell signal is   strong. 
 
       The most logically possible solution to this problem might 
be to use a 3G architecture (UMTS) because it gives us 2 
separate licensed frequencies to use. So interference might be 
decreased. However if we have femtocells operating in one 
frequency band and macrocells in the other, there are chances 
of interferences between two femtocells. This problem could be 
overcome by sharing of spectrum using time and frequency 
hopping techniques (multiplexing). 
       Alternative solutions could be to increase the capacity of  
the femtocell network so that it can accommodate a larger  data 
frequency. 

B. Reason for occurrence 
       The main reason for interference is its direct association to 
the power levels sent during transmission and received during 
reception. However we can mathematically look at the problem 
and device a solution by readjusting the parameters that affect 
it. 
       The capacity potential of femtocells is verified by 
Shannons Law that gives SINR (Signal to interference plus 
noise ratio), which is a function of transmission power and path    
loss[4]. 
Here Path loss is given  by 
Ad−α (1) 
where A=fixed loss, 
D= distance between transmitter and receiver  and 
α=path loss exponont 
       Thus, by decreasing the distance between the transmitter 
and receiver capacity can be increased. Also power transmitted 
can be reduced  by 
 
10(α − β)logL + 5βlogN (2) 

Here 
L=area covered, 
N=No of femtocells in that  area. 
α, β =path loss components (indoor and outdoor   resp). 
 

C. Solutions 
       The other possible solutions to this problem could be    [4]: 

1) Frequency and time hopping: 
       This is use of multiplexing techniques to send data over the 
network. 

2) Use of directional antennas and multiple antennas: 
Femtocell can avoid radio interference within antenna 
sector. Antennas associate to spatial use of the   channel. 

3) Adaptive power control: 
 
       Depending on the location of the femtocell, receive power 
vary. Using the automatic adaptive protocol it adjusts the 
transmit power. Increasing the distance from the macro base 
station reduces this   power. 

4) Mobile phone uplink power  capping: 
       This places a limit on max power output. There is handover 
without increase in transmission  power[3]. 
 
II. CONCLUSION 

       The femtocell technology has the potential to improvise 
itself and emerge a flawless and efficient technology with 
minimized cons. Femtocells have helped put off data traffic 
burden from the macrocell base station network. All the 
functionalities: cellular as well as data are handled efficiently 
well. 
       The only main concern is the interference problem. Using a 
UMTS architecture that offers two separate frequency bands, use 
of multiplexing and an automatic power transmission control 
protocol for automatic adjustment of power, can solve this 
problem. 
       Keeping the radiated power in limits avoids interference. We 
know that the UMTS infrastructure cannot be dependable 
because there is a near far effect that can be seen during 
dissipation of power. 
       But we still prefer using a UMTS architecture because it can 
handle scalabilty issues very well and in its operation we know 
that it offers two separate frequency spectrum. Femtocells are 
installed in an ad hoc manner and that is why scalabilty is an 
important feature that cannot be  negotiable. 
       Keeping in mind various issues, the only important solution 
to the other problem is implementation of an adaptive power 
control protocol. This will help decrease the interference as 
signal strength does not reach neighboring femtocell antennas. 
Proper utilization of resources will help curb   interference. 
 

VI. SUGGESTIONS AND FUTURE SCOPE 
       The future scope of this technology is wide region of 
connectivity covered to every nook and corner of the world. the 
only logical next step will be to implement a more stable network 
like 2G that offers data speed and connectivity like the 3G. These 
are termed as 4G   networks. 
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       What I think should be the logical step is to use 3G networks 
because it gives us two licensed frequency spectrum and that we 
can use adaptive power control techniques along with frequency 
division multiplexing to avoid interference between two 
femtocells. 
       Another concern that isn’t discussed, however as the rate of 
RF frequency emission. If we decrease power, RF frequency 
emission decreases leading to less damage at heath because 
femtocells are always in our  range. 
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Abstract- Background: Rocuronium with its rapid onset of action 
is one of the most commonly used safe and effective muscle 
relaxants for intubation and maintenance of muscle relaxation 
during surgical procedures. 
        Objective: To demonstrate the safety and efficiency of 
rocuronium for rapid sequence induction in caesarean section.   
Methods: This prospective observational study was conducted on 
75 pregnant women (17–48 years of age) undergone elective 
caesarean section between November 2014 and June 2015, after 
preoxygenation, rapid sequence induction started with 
rocuronium 0.6 mg/kg where 25% of the dose given just before 
thiopentone and the rest of the dose thereafter. Patients were 
intubated, mechanically ventilated and anesthesia maintained 
with isoflurane and air in oxygen. The vital signs of the patient 
monitored. The newborn babies were received by a pediatrician 
and evaluated at 1 and 5 min APGAR scores. The condition of 
the tracheal intubation evaluated by the intubator. 
Results: Rocuronium used for rapid sequence intubation provided 
satisfactory intubating conditions, with intraoperative 
hemodynamic stabilization and no aspiration related 
complications. The mothers and the new born babies had shown 
no serious side effects. 
        Conclusion: Rocuronium is safe and effective for rapid 
sequence intubation and maintenance of muscle relaxation during 
elective caesarean section.  
 
Index Terms- Anesthesia, Caesarean section, Rapid sequence 
induction, Rocuronium. 
 

I. INTRODUCTION 
ccording to a statement from world health organization 
caesarean section is one of the most common surgeries in 

the world, with rates continuing to rise beyond the ideal rate of 
10-15% that was recommended by the international health care 
[1].  The highest rate (29.2%) is seen in Latin America and the 
Caribbean countries, the proportion of caesarean births is 21.1% 
in developed countries [2]. In Iraq, according to the Iraq Multiple 
Indicator Cluster Survey 2006 (Iraq MICS 2006) about 20% of 
births were delivered by caesarean section and 17.6% in 
Kurdistan-Iraq Region [3]. 
        Caesarean section can be associated with significant 
morbidity and mortality, despite the decline in anesthesia-related 
maternal mortality during the past few decades, it still accounts 
for 3% to 12% of maternal deaths, with the majority secondary to 
failures in intubation, ventilation, and pulmonary aspiration 
during general anesthesia [4,5]. 

        All obstetric patients are considered to have a full stomach 
and to be at risk for pulmonary aspiration, the higher incidence of 
failed intubations in pregnant patients may be due to airway 
oedema, a full dentition, or large breasts that can obstruct the 
handle of the laryngoscope in patients with short necks in 
addition to weight gain [6,7].  Therefore, there is need to adapt 
certain difficult airway algorithm to assure save and rapid 
sequence intubation and avoiding pulmonary aspiration. The use 
of rapid sequence induction with use of thiopental and 
suxamethonium has remained standard and largely unchanged 
for the last four to five decades [8], but the administration of 
suxamethonium is associated with a wide spectrum of side-
effects, some of which are very serious, and it is contraindicated 
in some patients. It is associated with muscle pains, 
hyperkalaemia, increase in intraocular, intragastric, and 
intracranial pressures, allergic reactions, and malignant 
hyperthermia which is associated with considerable mortality [9]. 
Among non-depolarizing muscle relaxant, rocuronium a 
monoquaternary amine has a very rapid onset of action . In a 
dose of 0.6 mg kg-1, acceptable intubating conditions are usually 
achieved within 60-90s [10], and these are comparable with 
suxamethonium [11]. Most of the drug is excreted unchanged in 
the urine and bile, causes no hemodynamic changes (blood 
pressure, heart rate, or ECG) with duration of action 30-40 
minute. However the advent of sugammadex might make 
suxamethonium some-what obsolete for intubation as in doses 8-
16mg/kg it can reverse blocking effect of rocuronium as early as 
3 minutes [12]. 
        In this prospective observational study we tried to evaluate 
safety and efficacy of rocuronium during elective cesarean 
section in a tertiary care center in Kurdistan-Iraq. We evaluated 
the overall intra and postoperative clinical outcome of mother 
and newborn. 
 

II. MATERIALS AND METHODS 
        The proposed study was carried out at Department of 
Gynecology and Obstetrics, Zheen International Hospital, 
Kurdistan Iraq, after obtaining permission from the Institutional 
Ethics Committee/ Institutional review Board of the hospital. 
Written consent of the procedure was taken from all patients. The 
observed data was recorded in the patient’s information sheet. 
        The study population consisted of 75 pregnant patients 
undergoing elective cesarean section between November 2014 
and June 2015. 
        All pregnant patients with diseases as neuromuscular 
diseases or receiving drugs that may interfere with 
neuromuscular blocking agents, and those patients where 
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difficult intubation may be anticipated were excluded from the 
study. 
        The surgical procedure followed was as per the protocol of 
Department. The patients were pre-oxygenated with 100% O2 for 
3 minutes after securing venous access with a wide bore cannula 
in one of the large veins on the dorsum of the hand, lactated 
Ringer’s solution was started. When the surgeons was ready, a 
rapid-sequence induction with cricoid pressure was performed 
with rocuronium 0.6 mg/kg where 25% of the dose given just 
before thiopentone 6–7 mg/kg and the rest of the dose after loss 
of consciousness, which was determined by the loss of eyelash 
reflexes. Patients intubated with 7 mm ID endotracheal tube, 
mechanically ventilated and anesthesia maintained with 
isoflurane 1% and 50% air in oxygen. Heart rate, ECG, non-
invasive blood pressure, oxygen saturation and end-tidal CO2 
were monitored in all patients throughout the procedure. 
Tracheal intubation was carried out by a senior anesthetist within 
60 seconds from finishing the muscle relaxant administration. 
Intubation was assessed by the intubator using a modified system 
used by Viby-Mogenson et al, which included Jaw relaxation, 
position of the vocal cords, and diaphragmatic movement [13]. 
(Table 1) 
        Each one of these variables was assigned to a value from the 
list, and the intubating conditions were classified as excellent, 
good, or poor. Intubating conditions classified according to the 
worst variable so that intubation was considered excellent if all 
variables were excellent, if one of the variables was good then 
the intubation conditions were considered good, if one of the 
variables was poor then intubation conditions were considered 
poor.  
 

Table 1: Modified Viby-Mogenson Grading system for 
intubation 

 
Criteria Excellent  Good  Poor 

Jaw Relaxation Relaxed Relaxed Poor 
relaxation 

Vocal cord 
position 

Abducted Intermediate Closed 

Diaphragmatic 
activity 

None Diaphragm 
only 

Sustained 
coughing 

 
        The babies were received by a pediatrician and evaluated by 
1 and 5 min APGAR scores. All mothers received oxytocin, 
metoclopramide, fentanyl 1-1.5μg/kg, and paracetamol, and at 
the end of the procedure muscle relaxation was reversed with 
neostigmine and atropine in 2.5:1 ratio. The patients were 
extubated, evaluated and transferred to the recovery room, later 
discharged to the ward when fully conscious with adequate 
spontaneous breathing and stable hemodynamics. 
 

III. RESULTS 
        All patients were pregnant females admitted in the 
Department of Gynecology and Obstetrics and had undergone 
elective cesarean section. The mean ages of patients were 28.96 

± 5.95 years. The characteristics about patient demographics, 
inducing agents, muscle relaxants, and procedures used are 
summarized in Table 2. 
 

Table 2: Characteristics of study subjects and drugs 
 
Characteristics Average Range 
Mean Age 28.96 ± 5.95  

years 
17-48 years 

Intubating dose of 
rocuronium 

36.53 ± 2.46 mg 30-40 mg 

Dose of thiopentone  485.53 ± 60.88 
mg 

400-550 mg 

Time to intubation <60 sec - 
Procedure time 33.83 ± 6.71 min 20-60 min 
 
        Patients were found to have acceptable intubating 
conditions with use of rocuronium, the condition was excellent in 
69 patients (92%), good in 5 cases (6.65%), and poor in only 1 
case (1.35%). (Table 3). 
 

Table 3: Intubating conditions 
 
Intubating conditions Number of cases (%) 
Excellent 69 (92) 
Good 5 (6.65) 
Poor 1 (1.35) 
 
        Three episodes of minor side effects were noted in the 
mothers during this study. One case showed transient and mild 
increase in pulse rate and blood pressure during intubation, 
temporary urticaria at site of injection of rocuronium and 
thiopentone noted in another case, while there was only one case 
of postoperative nausea. All babies delivered within 5 minutes of 
induction. There were 3 premature babies, and 2 preterm and 2 
preterm twins. All babies were in good condition and there was 
no evidence of any congenital abnormality. APGAR score in 1 
minute was 4 only in one case and the rest of the cases the score 
was from 6 to 9. The APGAR score at 5 minutes was from 7 
to10. 
 

IV. DISCUSSION 
        Rapid sequence induction procedure carried out in 
caesarean section surgeries because all parturient are regarded as 
full stomach patients, protection of the airway is of utmost 
important and requires use of a rapid onset and efficient muscle 
relaxant. 
        We studied intubating conditions in patients undergoing 
elective cesarean section after giving rocuronium 0.6 mg/kg 
along with thiopentone 6-7 mg/kg as an induction agent.  
        Anesthetists were able to intubate the patients easily with 7 
mm ID endotracheal tube at the first attempt within 60 seconds, 
and the intubating conditions was satisfactory, with 69 cases had 
excellent intubating condition, 5 had good conditions, and only 
one case the condition was not very poor but the dose of 
rocuronium was increased. Duration of the entire procedures 
lasted from 25 to 60 minutes, with only 6 cases lasted more than 
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35 minutes and needed a top up dose of rocuronium. Only 6 
cases needed an additional small dose of propofol. There were no 
significant changes in pulse rate or blood pressure (except for 
one case), no arrhythmias. Very few incidences of adverse events 
were seen in mother and newborn, which was considered as 
clinically not significant. There were no reports of awareness or 
recalls of procedure.  
        Several studies have been carried out to find out proper non-
depolarizing neuromuscular blocking agents that could replace 
suxamethonium during rapid sequence induction, among these 
drugs are vecuronium, pancuronium and rapacurium[14,15], but 
none of these agents accepted clinically, their action was delayed 
and lasted long, while rocuronium due its rapid onset of action 
was accepted by Min et al. who concluded that the lower potency 
is the main reason for rapid onset of action of rocuronium 
compared with pancuronium or vecuronium [16].  
        Studies conducted earlier comparing the intubating 
conditions using rocuronium in a dose of 0.6-1 mg/kg with 
suxamethonium 1 mg/ kg was questionable as the number of the 
patients included in the studies were small and there was 
difference in the onset of action on the laryngeal muscles and the 
adductor pollicis [11].  
        The onset of action of many neuromuscular blocking agents 
has been shorten by using priming (divided dose) technique with 
improvement of intubating conditions [17,18],  but the results 
with rocuronium is inconsistent , as in Foldes et al. studies there 
was no benefit of priming, while studies done by Naguib et al. 
showed more rapid onset of action although there was no 
improvement in intubating conditions [19,20]. 
        Induction agent used may affect the intubating conditions, 
positive results found during rapid sequence induction of 
anesthesia using rocuronium in a dose of 0.6 mg/kg along with 
propofol which may be a suitable alternative for suxamethonium 
when the latter is contraindicated [21]. In another study, 
increasing the dose of thiopentone to 6 mg/kg combined with 0.6 
mg/kg of rocuronium resulted in acceptable intubating 
conditions, although onset of action was 80 seconds, almost 
similar to what we have observed in our study. Rocuronium does 
not cross the placenta in significant amounts [22].  
        Recently, sugammadex used to reverse  rocuronium in 
caesarean sections, even profound rocuronium-induced 
neuromuscular blockade  was reversed rapidly and predictably  
and no signs of recurarization or adverse effects were noted in 
the perioperative period [23].   
 

V. CONCLUSION 
        The results from this study show that rocuronium in a dose 
of 0.6 mg/kg when used for rapid sequence induction in elective 
caesarean section provides satisfactory intubating conditions, it 
has no side effects on the mother or the child. Rocuronium can 
be an effective and safe alternative for use during elective 
cesarean section. 
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Abstract- Liposome is a drug carrier system that can enhance the 
effectiveness of drug delivery which is made from the lipid that 
easily penetrated into the skin. The methanol extract of 
mangosteen pericarp (Garcinia mangostana L.) has been proved 
rich in xanthone compounds that have very high potential of 
antioxidant activity, especially the fractionation of 
dichloromethane (FD). The aim of this study to test the 
penetration ability of liposome cream throughout mouse’s skin. 
The FD has been used in making liposome as triploid. The 
precipitate of liposome with the best entrapment efficiency of 
liposome (77,09%) is used in making liposome cream (LC) with 
5%, 10% and 15% concentration. The liposome had been made 
as triploid and the precipitate of the liposome with the best 
entrapment efficiency will be used in LC. The three dosage 
forms and FD cream was examined their physical stability and 
penetration ability via in vitro Franz Diffusion Cell test using 
Sprague-Dawley rat abdomen skin as diffusion membrane. Total 
cummulative penetration of α-mangostin from 5%, 10% and 15% 
(LC) and FDC were 1,65 ± 2,22; 3,95 ± 0,13; 8,27 ± 0,14; and 
3,44 ± 0,27 μg/cm2. The percentage of penetrated α-mangostin 
from 5%, 10% and 15% LCs and DFC were 1,43 ± 1,92 %; 1,72 
± 0,06 %; 2,4 ± 0,04 %; and 0,24 ± 0,02 % respectively. Flux of 
α-mangostin from 5%, 10% and 15% LCs and DFC were 0,058 ± 
0,07; 0,088 ± 0,04; 0,349 ± 0,25; 0,22 ± 0,046 μg/cm2hour, 
respectively. Penetration ability of 10% LC is higher than FDC, 
5% and 15% LCs.  
 
Index Terms- liposome cream; mangosteen pericarp; penetration 
 

I. INTRODUCTION 
uman will aging soon or later and our skin will clearly 
shown the sign of aging [1]. Aging skin often shown as dry, 

because the water content in upper skin layer is reduced, while 
sebaceous and sweet glands are reduced. Skin surface becomes 
rough and dull, appears wrinkles and fine line skin, and loss its 
elastisity [2].  
        Aging skin can be treated using cosmetics that contain 
antioxidant. The usage of the cosmetics are based on free radical 
theory. Free radical theory describes that aging happens as 
accumulation oxidative damages caused by Reactive Oxygen 
Species (ROS) as result of aerobic metabolism process. 
Increasing ROS formation on aging skin [3]. Antioxidant can 
reduce free radical into less reactive molecule, so that avoids and 
reduces oxidative damages (Yaar & Gilchrest, 2007). Usage of 

antioxidant on antiaging skin treatment is important to prevent 
skin damage more further (Graf, 2005). 
        Antioxidants are substances that may protect cells 
(including skin cells) from the damage caused by unstable 
molecules known as free radicals. Antioxidants interact with and 
stabilize free radicals and may prevent some of the damage free 
radicals. Human body does not make enough their own 
antioxidant [5]\, so when free radical exposure happen, body will 
need antioxidant from outside the body. There is concern about 
unknown side effect of synthetic, that is why natural antioxidant 
becomes an alternative needed for it [6,7]  
        Mangosteen fruit is one of the Indonesian’s favorite fruit 
and often exported to abroad. The pericarp of mangosteen fruit is 
known contains xanthone compounds as antioxidant and 
antimicrobe [8]. Alpha-mangostin is on of main component of 
mangosteen pericarp. Beside can induces the death of apoptotic 
cell on cancer cells, α-mangostin is also prevent toxicity to 
oxidative pressure with protecting mitochondria from 
peroxidative damage [9].  
        Alpha-mangostin as xanthone compound of mangosteen 
fruit pericarp is hydrophilic, so it need a way to be penetrated 
easily into human skin. Liposome can be a topical dermal drug 
delivery system can pass through corneum stratum and can 
deliver hydrophilic drugs. It occurs because liposome can trap 
various drug polarity, such as hydrophilic as well as lipophilic. 
Hydrophilic drug can be trapped inside the compartment centre, 
on the other hand lipophilic drug can be trapped in lipid 
membrane [10]. Liposome is a dermal topical delivery system 
which can pass through corneum stratum and has optimum 
absorption ability. With these advantages, liposome formulation 
can be used to increase herbal drug delivery [11] into the skin. 
Liposome is a small spheric vesicle that consists of two 
phospholipid layers [12] which is the same properties as human 
skin which also bilayer phopholipid. Liposome as drug carrier in 
cosmetics has advantages because penetrated lipid can reduce 
skin hydration which is the main cause of aging, that is why 
liposome is suitable for making antiaging product [13]. The 
application of liposome technology for topical can be proved 
effectively on drug delivery into the skin [14]. The researches 
about antioxidant activities of α-mangostin have been done [15, 
16, 17], but none of research about the penetration ability of 
dichloromethane fraction cream and liposome cream that 
contains dichloromethane fraction, that is why it should be done. 
Liposome cream formulation that contains mangosteen pericarp 
extracts (Garcinia mangostana L.) is been made in this research, 

H 
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and their penetration ability are tested via in vitro using Franz 
diffusion cell technique. 
 

II. THEORY 
        Liposome is a microscopic vesicle which is consist of one or 
more lipid encapsulated double layer sphere. The double layer is 
form from lipid such as cholesterol and lecitine. Lecitine has 
hydrophilic and hydrophobic molecule part which has different 
solubility and spontaneousely forms single or double layer, 
which make closed vesicle with water solution. Liposome size is 
ranged 0.025 m to more than 5 m. Liposome may be appears 
as unilamellar (a bilayer that liquid centre) or multilamellar (few 
bilayer oriented concentrically liquid centre). The choises of 
bilayer material generates the bilayer fluidity and charges. 
Adding the positive or negative charges lipid will give charges to 
liposome surface. Ability liposome to absorb and maintain drug 
widely and structural flexibility are the main element to control 
the drug action. Entrapment effectivity and be shown by 
encapsulation aqueous solution in lipid. The ability of liposome 
to entrap drug materials depends on phytochemistry, liposome 
composition, charges and aqueous enviroment. Works as slow 
release carrier, liposome can prolong drug exposure duration. 
Liposome also can protect drug from degradation process and 
protect patients from side effects of encapsulated drugs. 
Liposome can solubilise lipophilic compounds [18,19]. 
        Mangosteen pericarp contains mangosteen pericarp consists 
of xanthone compounds [20].  Xanthone is a polyphenol 
compound as tricyclic aromatic ring that is subtituted with 
variation from isoprene, phenolic and methoxy are mainly found 
in mangosteen [21]. Xanthone can be found in mangosteen 
pericarp, such as alpha-mangostin, beta-mangostin, gamma-
mangostin, [22; 23]. (Chairungsrilerd et al. 1996; Pothitirat et al. 
2009). Methanol extracts from mangosteen fruit pericarp has a 
potential antioxidant activity [24;25]. Some research showed that 
α-mangostin has antioxidant activity. α-mangostin compound has 
antiperoxidative effect on mouse brain tissue as free radical 
excavanger, dengan terbukti dapat reduce lipoperoxidation 
significantly and to prevent reduction of mitochondria ability 
[26]. The evaluation result of antioxidant activity on 14 xanthone 
compund, isolation result of mangosteen pericarp is α-mangostin 
has the greatest peroxynitrite antioxidant activity by inhibit 
preneoplastic lesion, shows that α-mangostin has a very strong 
antioxidant activity dengan compare to other 13 xanthone 
compound in mangosteen pericarp [15]. 
        Topical dosage form is used to give localisation drug effect 
on applied site according to drug penetration into the lower layer 
of skin or mucose membrane [27] and also to get systemic 
effects. The systemic effect of a drug can be achieved by 
transdermal delivery systems. The advantage of giving drug 
trandermal is to prevent first cross metabolism and to prevent 
risks and other effects on intravenous therapy and various 
conditions that can affect drug absorption per oral such as pH 
changes, gastrointestinal enzyme presence, and the period of 
stomach [28].  
 

III. RESEARCH METHODS 
3.1. Extraction of Mangosteen Pericarp 
        Mangosteen pericarp was cut and dried in room temperature 
for 7 days. After dried, mangosteen pericarp is mashed into 
powder until gained 1 kg. Mangosteen pericarp powder as much 
as 1 kg is maserated using methanol 3 x 500 mL for 24 hours in 
room temperature, is evaporated using rotary evaporator at 50oC 
and gives out 300 gram crude methanol extracts [15]. 
 
3.2. Making Dichloromethane Fraction of  
       Mangosteen Pericarp Extract 
        Methanol crude extract of mangosteen pericarp is added 
with 500 mL aquadestilate, be partised with 400 mL n-hexane pa 
three times, then be partised with 400 mL Dichloromethane 
(DCM) pa two times. The result of fractionation using 
dichloromethane is stored in acid room for 48 hours (boiling 
point DCM 39.8˚C) until all solvent is evaporated and gained 
DCM fraction powder [15]. 
 
3.3. Making Liposome 
        Liposome formulation (Tabel 1) is made using thin layer 
hydration method. Mangosteen DCM fraction, 
phosphatidylcholine and cholesterol are weighted, and dissolved 
in 10 mL DCM. The solution then being evaporated using rotary 
evaporator (RE) to get rid off the organic solvent for 1-2 hour at 
45-50oC with speed 150 rpm in vacuum. The flask then is given 
with nitrogen gas, and left out for 24 hour with closed flask. Next 
step is hydration dengan phosphate buffer pH 7,4. Flask is placed 
at RE in 60oC speed 70 rpm, without vacuum condition. 
Suspension result is removed from RE and be left until cool at 
4oC for 48 hours. Liposome size is reduced using bath-sonication 
for 20 minutes [29]. 
        Liposome with DCM fraction of mangosteen pericarp 
extracts was centrifuged 30.000 rpm for 1 hour at 4oC. At the end 
of this ultrasentrifugation process, supernatant will separated 
from presipitate. Purified liposome was kept in vial at 4oC [29]. 
  

Table 1. Liposome Formulation 
 

Ingredients Formulation 
(6:1) 

Mangosteen pericarp fraction powder 100 mg 
Egg Phosphatidilcholine 60% 515 mg 
Cholesterol 43 mg 
Dichloromethane (DCM) 10 mL 
Phosphate buffer pH 7,4 5 mL 

 
3.4. Entrapment Efficiency 
        Using ultracentrifugation technique using 60,000 rpm at 
4°C for 60 minutes, the free liposome was separated from 
entrapped liposome. The supernatant was removed from the 
liposome precipitate. Total liposome and supernatant 
concentration is measured using TLC densitometry (TLC 
Scanner III, CAMAG). The eluent of TLC was chloroform-Etyl 
Acetate (85:15). After the TLC plat was eluated, the 
concentration of supernatant determinded by TLC Scanner using 
D2 lamp at 319.0 nm. After getting the results using calibration 
curve, the entrapment efficiency of liposome is calculated by 
following equation:  
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EE (%) =   x 100 
   
Where EE (%) is the presentage of Entrapment Efficiency, Cd is 
the concentration detected of total fraction mangosteen pericarp 
added and Cf is the concentration of supernatant. 
 
3.5. Making the liposome cream 
        Before making liposome cream, the base cream should be 
cooled down until 40˚C, then liposome presipitate (with DCM 
fraction of mangosteen pericarp extract) using stiring speed 3000 
rpm. Adding liposome into base cream using trituration 
technique. For DCM fraction cream, base cream is added with 
fraction of mangosteen pericarp, and being stirring 3000 rpm. 
Adding liposome presipitate as much as 5%, 10%, and 15% is 
added into the base cream for making Formula I, II and III 
creams. The oil part is added to water part with stirring, then 
being homogenization by homogenizer.  
 

Composition Formula (%) 
I II III IV 

Liposome 

5 

10 15 

Fraction 
equal with 
15% 
liposome 

Stearic Acid 5 5 5 5 
Cetyl Alcohol 3 3 3 3 
Glycerin Mono 
Stearic (GMS) 2 2 2 2 
Isoprophyl 
Myristate (IPM) 3 3 3 3 
Triethanolamine 
(TEA) 0,4 0,4 0,4 0,4 
Methyl Paraben 0,2 0,2 0,2 0,2 
Prophyl 
Paraben 0,1 0,1 0,1 0,1 
Propylene 
Glicol 10 10 10 10 
Sodium 
metabisulphite 0,1 0,1 0,1 0,1 
Demineralized 
water 

Ad 
100 

Ad 
100 

Ad 
100 Ad 100 

 
4. Result and Discussion 
4.1 Evaluation of Liposome 
        Presipitate of liposome that has the highest absorbance is 
evaluated on its vesicle morphology using TEM (Transmission 
Electron Microscope). The evaluation result using TEM  with 
magnification 5.000 and 10.000, shows that the shape of vesicle 
round with varies size and shows the lamelar part on liposome. 
Agregation between precipitate liposome globules can occur as 
small particles has tendency to aggregate and will form bigger 
size of particles [30]. Liposome precipitate morphology has a 
good shape (Picture 1).  
 
 

 
(a) (b) 

Notes : a. Liposome Morphology 5.000x 
b. Liposome Morphology 10.000x 

 
Picture 1. Result of TEM 

 
4.2  Evaluation of Liposome Cream 
        Liposome cream dengan concentration of 5%, 10% and 
15% on storage in low temperature (4±2oC), room temperature 
(29±2oC) and high temperature (40±2oC) show no phase 
separation and looks homogenic. Viscosity measurement using 
Viscometer Brookfield using spindel no.5. Rheogram shows the 
flow properties of three concentration cream that has stored for 
12 weeks in room temperature showed that there were no 
changes of flow properties. The flor properties of liposome 
cream has the same features, which is pseudoplastic tixotropic. It 
can be concluded that 5%, 10% and 15% liposome cream is 
stable after storing in room temperature for 12 weeks.  
        There were increased consistency of each concentration of 
liposome cream. This things is proporsional with the viscosity 
result of liposome cream which is thicker. Acidity of liposome 
cream is measured using pH-meter, every 2 weeks for 12 weeks 
at 3 different storage temperatures, which are low temperature 
(4±2oC), room temperature (29±2oC) and high temperature 
(40±2oC). All cream made in this research has pH range 5,3-6,5. 
These range of pH are acceptable, because the normal skin pH 
are 4,5-6,5. Skin products with acidic property can make skin 
irritation, while alkaline skin products can make scally skin, as 
result of damage of acid isolation on corneum stratum skin layer. 
The measurement of globules diameter shows that the average 
sizes of globules diameter changes irregular, especially creams 
that stored in 40°C. Range of average globul diameter 3 cream 
formulation on different temperature is 0.396 µm. When stored, 
globules keep moving so the globules keep meet one with 
another, as result the spaces between globules is lesser. Particles 
yang berdekatan tersebut may dapat menyatu and become the 
bigger size of particles (coalescence) [32]. These particles moves 
faster in high temperature, therefore the cream globules size that 
stored in high temperature were bigger than the one stored in 
room temperature.  
        This test is used to keep cream in low temperature (4°±2°C) 
for 24 hour and continued with storing in high temperature 
(40°±2°C) for 24 hour as much as 6 cycles. The purpose of this 
cycling test is to crystalization and separation of oil and water 
phase in form [33]. As result, the three formulation are stable and 
do not have any colour change, and no water and oil phase 
separation. It shows that liposome cream is stable physically.  
        Mechanic test on cream to find out whether separation 
phase after mixing. According to Stokes law, gravitation force 
can influence the stability of cream. The centrifugation with 
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speed 3750 rpm for 5 hours is equal with gravitation force that 
taken by a cream for whole 1 year. As result, there is no 
separation of two phase (creaming), but still as a single cream 
emulsion, homogenic.  
 
4.3 In Vitro Penetration Test  
        Franz diffusion cell method is used to find out how much α-
mangostin of liposome cream being penetrated through skin for 
certain period. Penetration test in vitro is taken by using 
membrane as model skin. Biological membranes from animals 
can be used as skin model [34].  
        Abdominal skin of female white mouse Spraque Dawley 
abdomen skin are used as membranes. The mouse ages 2-3 
months, with 150-200 gram weigh and membrane thickness 0,6 ± 
0,1 mm and membrane area 1,52 cm2. Hairless mouse skin has 
the permeability almost the same as human skin permeability. 
Human skin has permeability coefficient as 92,27 cm/hour x 105, 
while mouse skin has permeability coefficient as 103,08 cm/hour 
x 105 [35]. 
        Other thing that should be considered in in vitro penetration 
test is active material (such as liposome cream), should be 
soluble in receptor compartment solution. The cream formulation 
is oil in water emulsion, so that the cream base can be soluble in 
receptor compartment solution. During penetration test, the 
temperature is keep in 37°C as human body temperature using 
thermostate.  
        After 8 hours penetration test with sample taking in 11 time 
interval, diperoleh hasil bahwa penetrated α-mangostin through 
mouse membrane skin 5%, 10% and 15% liposome cream are 
11,19 ± 3,15; 19,24 ± 0,75; 18,22 ± 1,35 μg/cm2. The greatest 
amount of penetrated α-mangostin is from 10% liposome cream. 
The precentage of penetrated α-mangostin from each liposome 
cream can be calculated from the amount cummulative of 
penetrated α-mangostin. The precentage of penetrated α-
mangostin in 5%, 10% and 15% liposome cream are 0,0373 ± 
0,0053 %; 0,0378 ± 0,00158 %; and 0,0227 ± 0,00178 %. 
        Picture 2 shows that the absorption of α-mangostin through 
skin occurred really fast. In first 10 minute, there is an increasing 
the amount of penetrated α-mangostin. This stage is an early 
condition before the condition reaches steady state. The fast 
absorption is maybe because of the added material in cream, such 
as stearic acid, propylene glycol, isoprophyl myristate. 
Prophylene glycol as humectant is also a material that can 
increase skin penetration [36]. 
 

 
Notes: KL : Liposome Cream, KF : Fraction DCM Cream 

equivalent to the 15% liposome cream 
Picture 2. Flux α-mangostin 

 
Notes: KL : Liposome Cream, KF : Fraction DCM Cream 

equivalent to the 15% liposome cream 
Picture 3. The amount cummulative of penetrated α-

mangostin 
 
        The amount cummulative of penetrated α-mangostin is plot 
with period of time then the linear regression equation is made so 
flux α-mangostin can be calculated from each concentration of 
liposome cream. Flux gathered from linear line shows the flux 
value is taken from steady state follows Fick law [32]. Flux of 
5%, 10%, 15% liposome cream and DCM fraction cream are 
0,058 ± 0,07 μg.cm-2.hour-1; 0,08 ± 0,04 μg.cm-2.hour-1; 0,35 ± 
0,25 μg.cm-2.hour-1 and 0,22 ± 0,05 μg.cm-2.hour-1. From this 
result, it is stated that flux value in liposome cream has no 
significant difference with flux value in DCM fraction cream 
(without liposome), because flux value from each four type 
cream has not achieved 1 μg.cm-2.hour-1. It can be concluded that 
no difference between the penetration rate between liposome 
cream and cream without liposome. It maybe happen because of 
the liposome should be reduced it particle size. Liposome particle 
size has a important role in penetration into the skin. Smaller size 
of liposome can penetrate easier into skin layer than bigger size 
liposome [37].  
        Cummulative amount of penetrated α-mangostin from 5% 
liposome cream is increases in beginning, then decreses, and 
keep the same at the end. It happens because in the first minutes, 
there are big differences α-mangostin concentration between 
receptor and donor compartments. It is called nonsteady-state 
[32]. To find out whether it has good penetration speed, can be 
defined from flux level and lag time. Lag time is the period need 
by moving drug through membrane and diffuses into receptor, 
until achieved diffusion condition called steady state. Steady 
state will happen when the penetration speed of drug compound 
is consistent through the membrane [38]. Based on the 
penetration, there was no steady state, so that the lag time can not 
be defined. Therefore, the sample taking should be in every 
minutes for an hour. 
        The penetration on 5% liposome cream shows instability of 
the cummulative amount of penetrated α-mangostin. It may 
caused by mistake during penetration test process, during taking, 
handling, keeping skin test, taking the sample from receptor 
compartement in inaccurate time, amount of sample and 
replacing the amount sample from receptor compartment and 
concentration/dosage of drug compound to get an optimum 
penetration result.  
        Other factors that can influence drug absorpsion through 
skin is viscosity, dissolution of a drug in carrier, diffusion of 
solute from carrier to skin surface, the drug penetration through 
skin surface, especially corneum stratum [32; 36]. Penetration 
speed is inversely proporsional with viscosity. The thicker the 
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skin products, so the the release drug from its carrier would 
harder [39].  
        Drug partition coefficient also can influence the speed of 
drug penetration. Alpha-mangostin is a drug that can not soluble 
in water. Oil phase from cream in water emulsion is good carrier 
for drug material that is not soluble in water. It is known that 
fatty acid such as stearic acid act by disrupting intercellular lipid 
packing in the stratum corneum, allowing any applied drug to 
more readily permeate through the layer [40]. Stearic acid can 
increases skin permeability by desrupt the composition of lipid 
bilayer stratum corneum, so that it can increase penetration α-
mangostin. Other factor is drug diffusion from the carrier into 
skin surface. Diffusion process of a drug is influenced by drug 
dissolubility of in carrier. If a drug has low solubility in carrier, 
then the rate of solubility will slower and will takes more time to 
reach the skin surfaces.  
 

IV. CONCLUSION 
        Liposome cream that contains xanthone DCM fraction of 
mangosteen pericarp methanol extracts can penetrate the mouse 
skin. Penetration ability of liposome cream and DCM fraction 
(without liposome) cream did not have any significant different 
according to flux value and cummulative amount of α-mangostin 
penetrated into skin. Liposome cream with concentration 5%, 
10%, and 15% that stored in low temperature (4 ± 2°C), room 
temperature (29 ± 2°C), and high temperature (40 ± 2°C) for 12 
weeks can be stated as stable physically for its organoleptic, 
homogenity, viscosity, consistency, and globule diametre.  
 

V. SUGGESTION 
        In making liposome, it is needed to use probe-sonication to 
reduce the size of liposome. In Penetration test using method 
Franz Diffusion Cell, it is needed to have a exact and accurate 
standardized procedure for period, dosage, concentration to get 
optimum result of penetration test. HPLC is needed on 
quantitative analysis to find the amount of α-mangostin from 
DCM fraction of mangosteen pericarp to get better separation 
and more accurate result. 
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Abstract- Many folkloric medicinal plants are found in Tinoc, 
Ifugao, Cordillera Administrative Region, Philippines. These 
plants were used as traditional medicines by the local ethnic 
groups since time immemorial. This study aimed to evaluate the 
DPPH (2, 2-diphenyl-1-picrylhydrazyl) free radical scavenging 
activity and to determine the bioactive components present in the 
ethanolic leaf extracts with antioxidant activity. Ethanolic leaf 
extracts of  Medinilla pendula Merr.,  Rubus fraxinifolius Hayata, 
Melastoma polyanthum Blume, Desmodium sequax Wall., 
Astilbe rivularis Buch.-Ham ex. D. Don, Drymaria cordata (L.) 
Willd. ex J.A. Schultes, Allium odoratum L., Physalis minima 
(L.), Centella asiatica (L.) Urban, and Vaccinium myrtoides (Bl.) 
Miq. were tested for in vitro antioxidant activity using the DPPH 
free radical scavenging assay with ascorbic acid as standard 
antioxidant. Different concentrations of the ethanolic leaf 
extracts and ascorbic acid were used in three replicates. 
Preliminary phytochemical screening was done using standard 
methods. The overall antioxidant activity of Vaccinium myrtoides 
(Bl.) Miq. was found to be the strongest, followed in descending 
order by Melastoma polyanthum Blume, Astilbe rivularis Buch.-
Ham ex. D. Don, and Rubus fraxinifolius Hayata. As the 
concentration of the ethanolic leaf extract increased, antioxidant 
activity also increased. Phytochemical investigation revealed the 
presence of flavonoids and phenolic compounds in all four 
ethanolic leaf extracts with antioxidant activities. Only four out 
of ten plants showed potent inhibition of DPPH radical 
scavenging activity with Vaccinium myrtoides (Bl.) Miq. as the 
most potent. Results of these findings revealed that the free 
radical scavenging (antioxidant) activities are due to the 
phytochemicals present. 

 
Index Terms- free radical; DPPH assay; IC50; phytochemicals 
 

I. INTRODUCTION 
lants are integral part of life in many indigenous 
communities. Being the sources of food, fodder, fuel, etc., 

they can be used as herbal medicines in curing several ailments 
that goes parallel to human civilization (Bhatia et al, 2014). 
       Medicinal plants are important sources of antioxidants (Rice, 
2004). Antioxidants from plant materials terminate the action of 
free radicals thereby protecting the body from various diseases 
(Lai et al, 2001). Natural antioxidants increase the antioxidant 
capacity of the plasma and reduce the risk of diseases such as 
cancer, heart diseases and stroke (Prior & Cao, 2000).  
       The therapeutic effects of several medicinal plants are 
usually attributed to their antioxidant phytochemicals (Yildrim et 
al, 2001). The secondary metabolites like phenolics and 
flavonoids from plants were reported to be potent free radical 
scavengers. They are found in all parts of plants such as leaves, 
fruits, seeds, roots and barks (Mathew & Abraham, 2006).  
       Philippines is rich in biodiversities of plant species where 
only small portion of the species were investigated in detail.  The 
plant samples of this study as shown in Table 1 are parts of the 
ethno-medicine and healthcare system of the Kalanguyas in 
Tinoc, Ifugao (Balangcod & Balangcod, 2011). These people still 
make use of plants as medicines despite the absence of scientific 
bases, hence this study. 

 
Table 1. Plant samples and their traditional uses 

 
Plant Samples Local Name/s Traditional Use/s 
Medinilla pendula Merr.  
Rubus fraxinifolius Hayata  
 
 
Melastoma polyanthum Blume  
 
 
Desmodium sequax Wall.  
Astilbe rivularis Buch.-Ham ex. D. Don  
Drymaria cordata (L.) Willd. Ex J.A. 

Ballangbang 
Pinit/ Buyot/ Habit 
 
 
Bakhi/ Batgi 
 
 
Pullet 
Kawan/ Cawad 
Hithit 

Decoction of leaves is given during cough. 
Crushed leaves are applied on sore eyes and wounds. Also, 
decoction of roots, stems, and leaves is a cure of diarrhea and 
urinary tract infection.  
The stem is cooked with meat and consumed to treat high 
cholesterol level and hypertension. Also, the decoction of roots 
and leaves is given during dysentery and fever. 
Crushed leaves are applied on wounds. 
Decoction of the leaves or roots is given as a cure for diarrhea. 
It is used to treat boils. 

P 
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Schultes  
Allium odoratum L.  
 
Physalis minima (L.)  
 
Centella asiatica (L.) Urban  
 
Vaccinium myrtoides (Bl.) Miq. 
 

 
Danggon hapon 
 
Kamahit/ Batuwang/ 
Batiwang 
Kannapa/ Canapa 
 
Gatmo/Ayohip/  
Agohip 

 
The crushed leaves are used as poultice on blisters caused by 
measles and chickenpox. It also heals hematoma and sprains. 
Decoction of leaves is given during cough and diarrhea. 
 
Decoction of stems and leaves are taken orally to relieve cough. 
Also, crushed leaves and stems are applied on burns. 
Decoction of the stem is used as wash or antiseptic during fever. 
 

 

II. MATERIALS AND METHODS 
Sample collection and authentication 
       Fresh leaves of Medinilla pendula Merr., Rubus fraxinifolius 
Hayata, Melastoma polyanthum Blume, Desmodium sequax 
Wall., Astilbe rivularis Buch.-Ham ex. D. Don, Drymaria 
cordata (L.) Willd. ex J.A. Schultes, Allium odoratum L., 
Physalis minima L., Centella asiatica (L.) Urban, and Vaccinium 
myrtoides (Bl.) Miq. were collected from the different barangays 
of Tinoc, Ifugao. The plant samples were identified by Dr. 
Teodora D. Balangcod, a Botanist from the Department of 
Biology, University of the Philippines-Baguio, Baguio City, 
Cordillera Administrative Region (CAR), Philippines. 
 
Sample preparation and extraction 
       Leaves of the ten (10) plant samples were removed from the 
stems and washed thoroughly with running tap water. Leaves of 
plant samples were air dried for a period of three weeks. These 
air-dried leaves were grinded and pulverized using a mechanical 
grinder. Two hundred grams of the ground samples were placed 
in a 3-L capacity bottle. Then 95 % ethyl alcohol was added 
until the plant samples were completely submerged. These 
amber bottles were covered and set aside and stored at room 
temperature for 48 hours. Then the plant samples were filtered 
using a Buchner funnel with gentle suction. Each filtrate was 
then concentrated in a rotary evaporator until approximately 
20% of the filtrate was left. 
 
DPPH scavenging assay 
       Radical scavenging activity by DPPH method was used 
following the different procedures (Molyneux, 2004; Bozin et al, 
2006; Nya et al, 2009). Two hundred (200) milligrams of dried 
samples were extracted and mixed with five ml hot 70% ethanol 
in a 700C water bath for about ten minutes with occasional 
vortex mixing. The mixtures were allowed to cool at a room 
temperature and then filtered using a Buchner funnel. The 
residues were further extracted and the filtrates were mixed. 
Cooled seventy percent (70%) methanol was added to the 
filtrates to make ten (10) ml solution to achieve an equivalent 
concentration of 20 milligrams dried sample per milliliter (ml) of 
solution. Aliquots were taken to prepare the different dilutions of 
100 µg/ml, 200 µg/ml, 400 µg/ml, and 800 µg/ml. 
       Two microliter (ml) of the prepared concentrations of the 
leaf extracts such as 100 µg/ml, 200 µg/ml, 400 µg/ml, and 800 
µg/ml were placed in microplates. About 2 ml of 30 µM solution 
were mixed by shaking gently. After 30 minutes of incubation at 
370C, the absorbance of each plate was read and recorded at 517 
nanometer (nm) using a spectrophotometer. DPPH generated its 
yellow color if free radicals were scavenged. The degree of 

discolorations of the solution indicates free radical scavenging 
activity. 
       Inhibition of the free radical, DPPH, by the sample in 
percent (%) was calculated using the formula: 
%Free radical Inhibition = Abs blank–Abs sample*100 
        Abs blank  
       where Abs blank is the absorbance of the blank sample 
(containing all reagents except the test samples), and Abs sample is 
the absorbance of the test samples. 
 
Phytochemical Screening 
       Ethanolic leaf extracts prepared were analyzed for the 
presence of alkaloids, glycosides, saponins, phytosterols, 
tannins, flavonoids, terpenoids and phenolic compounds 
(Himesh et al, 2011; Tiwari et al, 2011).   
 
Detection of Alkaloids 
       Ethanolic leaf extracts were dissolved individually using a 
dilute hydrochloric acid. These were filtered using a Buchner 
funnel in preparation for the detection of alkaloids.  
       A. Mayer’s Test. Filtrates were treated with Mayer’s reagent 
(Potassium Mercuric Iodide). Formation of a yellow colored 
precipitate indicates the presence of alkaloids.  
       B. Dragendroff’s Test. Filtrates were treated with 
Dragendroff’s reagent (Potassium Bismuth Iodide). Formation of 
red precipitate indicates the presence of alkaloids.  
       C. Hager’s Test. Filtrates were treated with Hager’s reagent 
(saturated picric acid solution). Formation of a yellow colored 
precipitate indicated the presence of alkaloids.  
       D. Wagner’s Test. Filtrates were treated with Wagner’s 
reagent (Iodine in Potassium Iodide). Formation of 
brown/reddish precipitate indicated the presence of alkaloids. 
 
Detection of Glycosides  
       Ethanolic leaf extracts were hydrolyzed with dilulte HCl and 
then subjected to the different tests for the presence of 
glycosides. These include:  
       A. Modified Borntrager’s Test. Ethanolic leaf extract were 
treated with Ferric Chloride solution and immersed in boiling 
water for about 5 minutes. The mixtures were cooled and 
extracted with equal volumes of benzene. The benzene layer of 
each extract was separated and treated with ammonia solution. 
Formation of rose-pink color in the ammonical layer indicated 
the presence of anthranol glycosides.  
       B.  Kedde Test. Five (5) ml of the ethanolic leaf extract 
were dried using a water bath. The residue of the ethanolic leaf 
extracts were dissolved in a 3 ml concentrated R-acetic acid. 
About one (1) drop of R-iron (III) chloride test solution was 
added to the liquid and was carefully transferred to the 
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concentrated R-concentrated sulfuric acid. A reddish brown ring 
was formed at the interface, and then the upper acetic layer soon 
turned bluish green to indicate the presence of glycosides. 
 
Detection of Saponins  
       A. Froth Test. Ethanolic leaf extracts were diluted with 
twenty ml of distilled water. The diluted ethanolic leaf extracts 
were shaken in a graduated cylinder for about 15 minutes. 
Formation of one cm layer of foam indicates the presence of 
saponins.  
       B. Foam Test.  About 0.5 gram of the ethanolic leaf extracts 
were placed in a test tube, diluted with 2 ml of water. Foam 
production that persisted for about ten (10) minutes after being 
shaken, indicated the presence of saponins. 
 
Detection of Phytosterols 
       Libermann Burchard’s Test. Ethanolic leaf extracts were 
treated with chloroform and then filtered using Whatman filter 
paper. The filtrates were treated with few drops of acetic 
anhydride, boiled and then cooled. Then concentrated sulfuric 
acid was added. Formation of brown ring at the junction 
indicated the presence of phytosterols. 
 
Detection of Tannins 
       Gelatin Test. About 1% gelatin solution containing sodium 
chloride was added to the ethanolic leaf extract.  Formation of 
white precipitate indicated the presence of tannins. 
 
Detection of Flavonoids 
       A. Alkaline Reagent Test. Ethanolic leaf extracts were 
treated with few drops of sodium hydroxide solution. Formation 
of intense yellow color, which becames colorless with the 
addition of dilute acid, indicates the presence of flavonoids.  
B. Lead Acetate Test. Ethanolic leaf extracts were treated with 
few drops of lead acetate solution. Formation of yellow color 
precipitate indicated the presence of flavonoids. 
 
Detection of Terpenoids 
       A. Cupric Acetate Test. Ethanolic leaf extracts were 
dissolved in water and then treated with a few drops of copper 
acetate solution. Formation of emerald green color indicated the 
presence of diterpenes.  
       B. Salkowski’s Test. Ethanolic leaf extracts were treated 
with chloroform and then filtered using Whatman filter paper. 
Filtrates were treated with few drops of concentrated sulfuric 
acid, shaken and then allowed to stand for five (5) minutes. 
Appearance of golden yellow color indicated the presence of 
triterpenes.   
 
Detection of Phenolic Compounds  
       Ferric Chloride Test. Ethanolic leaf extracts were treated 
with 3-4 drops of ferric chloride solution. Formation of bluish 
black color indicated the presence of phenols. 
 

III. RESULTS AND DISCUSSION 
       DPPH radical scavenging activity is one of the most widely 
used method for screening the antioxidant activity of plant 
extracts (Sahu et al, 2013). The DPPH test provides information 
on the reactivity of the test compounds with a stable free radical 
(Ayoola et al, 2008).   Ascorbic acid was chosen as the reference 
antioxidant for this test. Table 2 shows the IC50 values of the 10 
different plant extracts. An IC50 value is the concentration of the 
sample required to scavenge 50% of the free radicals present in 
the system (Sahu et al, 2013). The lower the IC50 value, the 
higher will be the antioxidant activity of the extracts 
(Asadujjaman et al, 2013). Results revealed that the ethanolic 
leaf extracts of Vaccinium myrtoides (Bl.) Miq. (20.85 µg/ml) 
has the highest DPPH radical scavenging (antioxidant) activity 
which was even higher than that of ascorbic acid (21.56 µg/ml), 
followed by Melastoma polyanthum Blume (22.88 µg/ml), 
Astilbe rivularis Buch.-Ham ex. D. Don (24.90 µg/ml), and 
Rubus fraxinifolius Hayata (35.62 µg/ml). This assay suggest 
that only four out of ten plant samples are capable of scavenging 
free radicals via electron or hydrogen donating mechanisms and 
thus should be potent enough to prevent the initiation of 
deleterious free radical mediated chain reactions in susceptible 
matrices. 
 

Table 2. The IC50 of the ten different plant extracts 
 

Plant Samples IC50, µg/ml 
Medinilla pendula Merr. 
Rubus fraxinifolius Hayata 
Melastoma polyanthum Blume  
Desmodium sequax Wall.  
Astilbe rivularis Buch.-Ham ex. D. Don  
Drymaria cordata (L.) Willd. Ex J.A. 
Schultes  
Allium odoratum L.  
Physalis minima (L.)  
Centella asiatica (L.) Urban  
Vaccinium myrtoides (Bl.) Miq. 
Ascorbic Acid (Control) 

255.363 
35.642 
22.875 
178.868 
24.904 
899.273 
378.491 
660.00 
607.790 
20.853 
21.556 

 
       The vital role of antioxidants is their interaction with 
oxidative free radicals (Amari et al, 2014). The efficacies of 
antioxidants are often associated with their ability to scavenge 
stable free radicals (Krishnaraju et al, 2009).  Figure 1 shows the 
percentage inhibitions of the different concentrations of the 
ethanolic leaf extracts. The different concentrations of the 
extracts were 100, 200, 400, and 800 µg/ml respectively. The 
concentrations of ascorbic acid were 10, 20, 40 and 80 µg/ml 
respectively. Results revealed that there was a graded increase in 
percentage inhibition with the increasing concentration of the 
plant samples and ascorbic acid (Figure 1). This proves that the 
percentage scavenging effects on the DPPH radical increases 
sharply with the increasing concentration of the samples and the 
standard to a certain extent hence, they are said to be strongly 
dependent on the extent concentrations (Philip et al, 2012). 
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Figure 1. Percentage inhibitions of the different concentrations of the ethanolic leaf extracts 

 
       The antioxidant activity of the four plant extracts is due to 
their bioactive components present. Phytochemical investigation 
revealed the presence of flavonoids and phenolic compounds in 
all four plant extracts (Table 2).  Also, tannins and phytosterols 
are present except in Astilbe rivularis Buch.-Ham ex. D. Don. 
Many studies confirmed that phenolic constituents, such as 

flavonoids, phenolic acids and tannins are well known for their 
high antioxidant activities (Shahidi et al, 1990; Rice-Evans et al, 
1996).  Flavonoids and tannins are major group of compounds 
that act as primary antioxidants or free radical scavengers 
(Polterait, 1997). 

 
Table 2. Phytochemical analysis of the four plant samples with antioxidant potentials 

 
Test Vaccinium myrtoides 

(Bl.) Miq. 
Melastoma polyanthum 
Blume 

Astilbe rivularis 
Buch.-Ham ex. D. 
Don 

Rubus fraxinifolius 
Hayata 

Alkaloids 
Meyer’s Test - - - - 
Dragendroff’s Test - - - - 
Hager’s Test - - - - 
Wagner’s Test - - - - 
Glycosides 
Modified 
Borntrager’s Test 

- - - - 

Kedde Test - - - - 
Saponins 
Froth Test - - - - 
Foam Test - + + - 
Phytosterols + + - + 
Flavonoids 
Alkaline Reagent 
Test 

+ + + + 

Lead Acetate Test + + - + 
Terpenoids 
Cupric Acetate 
Test 

- - - - 

Salkowski’s Test - - - - 
Phenolic 
Compound 

+ + + + 

Tannins  + + - + 
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       Flavonoids  linked were linked to reducing the  risk of major 
chronic diseases including cancer because they have powerful 
antioxidant activities in vitro, being able to scavenge a wide 
range of reactive species (e.g., hydroxyl radicals, peroxyl 
radicals, hypochlorous acid, and superoxide radicals) (Hollman 
& Kattan, 2000).  Epidemiological studies also suggest that the 
consumption of flavonoid-rich foods protects man against 
diseases associated with oxidative stress, like coronary heart 
disease and cancer (Duthie et al, 2000; Lamber & Yang, 2003). 
The protective effect provided by fruits and vegetables against 
cancer, cardio and cerebrovascular diseases were attributed to 
their antioxidant compounds (Gey, 1990). 
       Phenols are very important plant constituents known for 
their free radical scavenging abilities due to their hydroxyl 
groups (Hatano et al, 1989). The antioxidant activity of phenolic 
compounds is mainly due to their redox properties, which can 
play an important role in adsorbing and neutralizing free radicals, 
quenching singlet and triplet oxygen, or decomposing peroxides 
(Hasan et al, 2008). Many phenolic compounds were reported to 
possess potent antioxidant activity and anticancer or 
anticarcinogenic/ antimutagenic, antiatherosclerotic, 
antibacterial, antiviral, and anti-inflammatory activities to a 
greater or lesser extent (Owen et al, 2000; Veeriah et al, 2006; 
Han et al, 2007; Baidez et al, 2007).  
       Tannins were observed to have remarkable activity in cancer 
prevention and anticancer (Li et al, 2008). In carcinogenesis, 
reactive oxygen species are responsible for initiating the 
multistage carcinogenesis process starting with DNA damage 
and accumulation of genetic events in one or few cell lines which 
leads to progressively dysplastic cellular appearance, deregulated 
cell growth, and finally carcinoma (Tsao et al, 2004). 
 

IV. CONCLUSIONS 
       Only four extracts from Vaccinium myrtoides (Bl.) Miq., 
Melastoma polyanthum Blume, Astilbe rivularis Buch.- Ham ex. 
D. Don and Rubus fraxinofolius Hayata showed  varying  
antioxidant  (free  radical  scavenging)  activities  when  
compared  to  ascorbic acid  in  the  following order: Vaccinium 
myrtoides (Bl.) Miq. > Melastoma polyanthum Blume > Astilbe 
rivularis Buch.-Ham ex. D. Don > Rubus fraxinifolius Hayata. 
The   results suggest that the antioxidant activities of these plants 
are due to the bioactive components present. 
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Abstract- The popularity of wireless services is increasing in the 
recent years, especially accessing contents on another machine 
remotely. There are many applications for the purpose. 
Application like ES file explorer uses smb protocol for file 
transfer which is less secure and has performance issues. We 
propose to use an enhanced protocol for file sharing considering 
security, speed of transfer, performance and few other 
parameters. In this project, we propose a software that will help 
us access the files on Linux applications and that will also 
control various desktop services wirelessly. With this the need to 
actually change file sharing permissions every time is also 
minimized by using wireless execution of sharing commands. 
 
Index Terms- Android application, Client, Server, Sharing, Files 
 

I. INTRODUCTION 
nitially phones were used only for calling and performing 
basic activities like text messaging. However, today the view 

has changed. Today, smartphones are evolving. Everything 
including bank transactions, social connectivity etc we are using 
smartphones. A lot of data is also being generated, be it personal 
images or office documents. All these are usually stored on one’s 
personal computer or a hard-drive Our project aims on providing 
the user with the ability to gain access to these files from 
anywhere using a smartphones without actually using a wired 
connector to transfer files. Also file transfer can take place 
between the mobile and the computer. Problems associated with 
a user being away from his office or personal computer are also 
considered. The application will work only if the Android phone 
is above version 2.3.  
      To manage and control the data of the computers while in 
office is simple. But, while you are away from office/home, how 
will you control/access the data on your systems drive? Instead 
of depending on third party cloud services, one can always have 
your cell phone do the job. The basic idea behind our project is to 
provide the user with an Android application that helps one to 
connect to the computers while he/she is away from his desk and 
also get access to files on the system with easy. The computers 
are connected using their IP Addresses either over the internet or 
on the same LAN.  All the systems which are on the network are 
scanned and respective system is connected using appropriate 
login details. In case of remote access, IP address and MAC 
details need to be saved by the user beforehand so that the system 
can be pinged to wake up and files can be accessed. 
      The user’s request will be sent to the system via LAN or the 
internet and the system then responds accordingly and the 
resulting files are sent to the Android phone. Through our 

application certain functions are implemented like wake on LAN 
(WOL) through which we can switch on the computer. 
 

II. LITERATURE SURVEY 
      While researching as to on which platform or rather operating 
system the idea has to be modeled ,we selected android due to 
following factors: Android is an open source platform. Supports  
multifunction Consists of a lot of usable libraries.. Through the 
survey we came across various papers which provided remote 
access to a single computer. Also, presently in the android 
market we have applications which can access the PC using the 
phone as if we were actually using the PC i.e. PC mirroring. 
Some examples include, TeamViewer, LogMeIn, Chrome 
Remote Desktop etc. While going through all the similar 
applications, we felt that no application in the market could 
provide the user to wake up the computer and al so provide file 
access services all in one application. This was one of the 
drawbacks of the applications that are present in the android 
market. Keeping this drawback in consideration, we decided to 
develop an application which can help the user to remotely 
control access to all the files on all the computers that he has 
registered through his android phone. Also we focus WOL(Wake 
On LAN) which can be done using certain operating system 
calls. What the previously developed applications lack, we focus 
on those areas to that will give a UI rich and easy to use 
application. 
 
      Protocols that  can be used we studied and a chart based on 
studies was made. 
 
Three important points to be considered are: 

• Encryption - Is it necessary that the protocol is 
encrypted or can we trust LAN? (FTP is not encrypted, 
SSH/SFTP/SCP is) 

• File transfer Size. (SCP is really slow compared to SMB 
in Gigabit networks! Google benchmarks if you are 
interested.) 

• Necessary to keep the file permissions of the files 
transferred?[2]. 

 
Speed and Performance Tests 
      First factor to be considered is Speed of Transfer and Load 
on the Systems. Tests were done using the following 
configuration, 

• Linux system: Ubuntu / Intel 2.8Ghz, 2GB Memory / 
Configured with NFS to export a folder. 

I 
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•  Windows: XP Pro / Intel 2.8Ghz, 2GB Memory / 
Configured with shared folder. 

•  Network: Computers on 100baseT, OSD connected to 
802.11G wifi. 

• FTP from the linux server utilized curl FTP (w/FUSE) 
to mount ftp to the OSD running bftpd. 

• SSH from the linux server utilized SSHFS (w/FUSE) to 
mount sftp to the OSD running drop bear. 
 

READ (From OSD) 
     Protocol Load Avg   Minutes Xfr Rate 
ssh 4.15 6:38 250 KB/s 
ftp 3.97 3:38 360 KB/s 
nfs 5.9 2:51 580 KB/s 
samba 4.4 3:34 460 KB/s 
cifs 4.6 3:37 460 KB/s 

 
Fig 1: Read Speed Comparisons 

 

WRITE (To OSD) 

Load Avg Minutes Xfr Rate Transfer To/From 

3.7 7:40 
210 
KB/s Linux <> OSD 

4.14 3:55 
420 
KB/s Linux <> OSD 

5 3:17 
500 
KB/s OSD <> Linux 

5.01 4:22 
380 
KB/s OSD <> Linux 

5.05 4:39 
360 
KB/s OSD <>  Windows 

 
Fig 2: Write Speed Comparisons 

 
      A 100Mb file was written to/from the OSD in all cases.  

Using top, the average load average was monitored, and the time 
(in minutes) was determined using the time command. The 
transfer rate was determined by the files size divided by the total 
time (in seconds). 
 
Conclusion of the tests: 

• SSH is fine as an alternative for telnet, but transferring 
files through it is comparitively slow. 

• For transferring files to the OSD from a computer, ftp 
appears to be the quickest. 

• The fastest transfer rates from the OSD to/from a 
computer are using NFS to a Linux system, but it does 
take a lot more of OSD resource[3]. 

 
Comparison of Protocols 
      SSH is fairly tolerant of security devices like firewalls and 
handling NAT. FTP is famously tricky to firewall, and generally 
requires one end-point to have a real IP address (i.e. no 
NAT).SSH is better at handling NAT. In fact, both end points 
can be using NAT which is generally not possible without a lot 
of workaround with FTP.FTP is faster protocol because of its 
very nature, though the right versions of SFTP can match that 
level of speed. FTP support is built into most of the browsers, 
where none have SSH. However there are plugins for this. SSH 
is vastly more secure, which also allows user authentication. FTP 
does this but over plain text. 
      NFS is perhaps best for more 'permanent' network mounted 
shares such as /home directories or usually accessed shared 
resources. If you want a network file share that anonymous users 
can easily connect to, Samba is always considered first. This is 
because utilities exist more easily across old and proprietary 
operating systems to temporarily mount and detach from Samba 
shares. However Samba is not at all a secure protocol. The data 
isn't encrypted over the transmission [4]. 
      When comparing FTPs and SFTP, both available with strong 
authentication options.  However since SFTP is much easier to 
get through firewalls, and there is an increasing percentage of 
trading partners adopting SFTP, SFTP is more suited for our 
architecture. 
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Table 1. Protocol Comparison on certain parameters 
 
 

 
       Since, considering speed NFS is the fastest followed by FTP, 
and there are implementation complexities with NFS we consider 
using FTP. 
       SFTP gives additional security features over FTP including 
encryption of Payload as well as login details and also comes 
shipped in default with the Linux OS, SFTP seems the best 
option for current needs. 
 
Wake-On-LAN 
       Wake on LAN (WOL) is a standard that helps you to turn on 
a computer from another location over a network connection or 
Internet .The only things you should know are IP address of 
remote computer and it's MAC address[5].Wake-on-LAN is a 
standard to set up and use on your local network, and with a little 
input details you can set it up so you can wake your computer 
away from any part of the world using a smartphone or another 
internet enabled system.[6]. This utility allows you to 
conveniently turn on one or more computers remotely by sending 
Wake-on-LAN (WOL) magic packet to the remote computers.  
Once turned on, Wake-On-Lan allows you to scan your network, 
and gather the MAC addresses of all your computers, and save 
the machine information into a separate file. Later, when your 
computers are put to sleep or in standby mode, you can use the 
file to easily choose the computer you want to turn on, and then 
turn on all these computers with a single push.  
Wake-On-Lan also allows you to switch on a system from 
command-line, by specifying the computer user name, IP 
address, or the MAC address of the remote network card[7] 
The Wake-on-LAN feature can work in a couple of ways as- 

• It can boot your system from a completely shut down 
state.[5] 

• Wake-on-LAN can wake your computer from a 
hibernated or sleeping state. If you're working in 
Windows, you may need to make some changes to your 
BIOS before you start using the feature. Once your 
BIOS is updated, you need to find and adjust a few OS 
settings to allow you to wake up your computer using 
the Wake-on-LAN feature.[6] 

 
       Wake-On-Lan doesn't require any installation or extra 
system dll files. All you need to do is enable Wake up on magic 
packet in your Network card’s settings accessible through device 
manager setting in Windows. In order to start using it, simple run 
the exe or use some specified sites. 
       Initially you need to scan the network and collect the MAC 
addresses/computer names/IP addresses on your network. If a 
computer doesn’t show up in the scan process, you can manually 
enter the details like IP address and MAC address that helps 
identify you system on the network. Once system is found, the 
application just needs to send the magic packet on the receipt of 
which the network card helps turn-on on your pc without actually 
pressing the power key.  
       The necessary conditions for Wake on LAN to work are, that 
the BIOS settings have been changed and the computer is either 
put in sleep mode or hibernate state. While certain users may 
worry about power consumption and wastage of power by 
putting the system in hibernate mode, here is a comparison of 
various SLEEP states of a system. 
 

Protocol Authentication Data Encryption 
Username and 
password 
Encryption 

Implementation Platform Firewall friendly 

NFS User id and password No No Need kernel Support on 
android or and root. 

Windows + 
Unix Less 

SCP User id and password yes yes Installable as command 
line Utility on Linux 

Available 
default on 
Linux OS 

Less 

FTP User id and password No yes Installable as command 
line Utility on Linux 

Windows + 
Unix Less 

SFTP 
User id and password. Can 
use Public and Private Key 
as well 

yes yes 
Default on Linux Machines 
along with SSH. Allows 
directory listing also 

Default on 
Linux OS Yes 

FTPs 
User id and password. Can 
use Public and Private Key 
as well 

yes yes Installable as command 
line Utility on Linux 

Default with 
SSH Less 

SMB/CIFS User id and password No No Easy Default on 
Windows Less 
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 Shutdown (S5) Hibernate (S4) Sleep (S3) 

Power consumption 
Off, except for trickle current 
to devices such as the power 
button 

Off, except for trickle current 
to devices such as the power 
button & similar devices 

Less consumption. Processor 
is Off 

Software resumption Boot is required upon 
awakening. 

System restarts from the saved 
hibernate file YES 

Hardware latency Long and undefined Long and undefined Almost 2 Sec. 

System hardware context None retained. 

None retained in hardware. 
The system writes an image of 
memory in the hibernate file 
before powering down. 

Only system memory is 
retained. CPU context, cache 
contents, and chipset context 
are lost. 
 

WOL Supported No Yes Yes 
 

Fig.3. Sleep State Comparison 
 
        As hibernate has negligible power consumption as 
compared to shut down, we ultimately choose hibernate state of 
both  as Wake-On-Lan does not work in shut down state. 
 
ARCHITECTURE 
 

 
 

Fig 3. Architecture 
 
        The diagram above depicts the complete setup of accessing 
files on desktop  using android. The three main components in 
this architecture are- 

• Android phone 
• Personal Computer 
• Wireless Access Pont 

 
        The android phone here is client from where the actual 
process starts. It has a application where you need to enter the 
MAC address and IP address and then you get a list of all 
available PC's. We just need to select the required PC to get 
connected. 
Once the connection is established you can access the PC and 
perform required operations.  
 

III. FUTURE SCOPE 
 
The android application provides you with the ease of accessing 
the files on your desktop, however it can also be extended to 
access the different services on your PC without physically 
connecting to it. 

IV. CONCLUSION 
        After studying on certain parameters, it is identified that 
SFTP is the best suited for the needs of the application. Hence a 
wireless system to control the files on your Computer from an 
Android phone is proposed and appropriate protocols have been 
compared and used. 
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Abstract- Performance of Shina-Hamusit and Selamko Irrigation 
Scheme of Dera and Farta district, respectively in South Gondar 
zone, Ethiopia were evaluated using some selected comparative 
indicators, classified into four groups, namely, agricultural, 
economic, water-use and physical performance by International 
Water Management Institute (IWMI). Overall activities in 
primary data collected included: field observation, interviewing 
beneficiary farmers, discharge measurements in the canals. In 
addition to primary data, secondary data were collected from the 
secondary sources, and included total yields, area irrigated per 
crop per season or per year, crop types, and cropping pattern. The 
results of performance with respect to both land and water 
productivity indicate that Shina-Hamusit scheme performs better. 
Analyses of water-use performance showed that relative water 
and relative irrigation supply values were calculated as 1.55 and 
1.31 at Shina-Hamusit and 1.87 and 0.81 at Selamko, 
respectively, indicating that water distribution is not tightly 
related to crop water demand. Physical performance, evaluated in 
terms of cropping intensity, irrigation ratio and sustainability of 
irrigated land, were good. Economic performance indicators 
showed that Selamko scheme had a serious problem about the 
collection of water fees, but not at Shina-Hamusit. 
 
Index Terms- comparative indicators, irrigation project, 
performance evaluation 
 

I. INTRODUCTION 
ater resources are renewable; however, these natural 
resources are limited. So as to acquire the highest 

efficiency from existing resources, it is necessary to efficiently 
make use of the resources concerned. Efficient use of limited 
water resources, especially for agricultural irrigation, will both 
enhance producer’s yield per unit of water and hinder such 
negative effects on environment as drainage, salinity and 
increase in the level of underground water, resulting from 
overuse of water (Ucar et al., 2010). 
        Within the next two decades, many countries are expected 
to face insufficient water resources to satisfy their current 
agricultural, domestic, industrial and environmental water 
demands. The world population is forecasted to grow by about 
30% by the year 2025, reaching 8 billion people. As a result of 
improved communications, globalization and more urbanization, 
the living standards are also expected to increase. This means 
competition among the agricultural, industrial, domestic and 
other users will increase in unprecedented levels. Therefore, 

water management of irrigated agriculture is very important in 
meeting the food requirement of the increasing world population 
(Takeshi and Abdelhadi, 2003; Konukcu et al., 2004a and b). 
        Irrigation is of major importance in many countries. It is 
important in terms of agricultural production and food supply, 
the incomes of rural people, public investment for rural 
development, and often recurrent public expenditures for the 
agricultural sector. Yet dissatisfaction with the performance of 
irrigation projects in developing countries is widespread. Despite 
their promise as engines of agricultural growth, irrigation 
projects typically perform far below their potential (Small and 
Svendsen, 1992). A large part of low performance may be due to 
inadequate water management at system and field level (Cakmak 
et al., 2004). 
        Food security in developing nations is aggravated by the 
rapid population growth and the consequent demand for food. 
Exacerbating this increased food demand, there has been a 
significant rise in prices of food products in the world market. 
Consequently, to better meet the demand for food and reduce the 
impact of inflated food prices, substantial investments in 
modifying existing farming systems or establishing new ones 
will be necessary (FAO, 1997). 
        As an extreme example, many parts of Ethiopia have faced 
food insecurity for the past three decades. In addition to and as a 
consequence of increases in population, continuous land 
degradation, excessive deforestation, erratic and unreliable 
rainfall and other factors have eroded assets and crippled coping 
mechanisms of farm households. Recurrent drought has had a 
long lasting effect on the livelihood of agricultural communities 
and the whole economy. As a consequence, both acute and 
chronic hunger and malnutrition occur among many Ethiopians 
even when there are good harvests during normal times 
(Catterson et al., 1999). 
        As a dramatic change to a mostly rain-dependent farming 
system, irrigated agriculture was thought to be one of the 
solutions to enhance food security in the country. Since its initial 
promotion, irrigated agriculture in Ethiopia still only comprises a 
small fraction of total cultivated area; of the 5.3 million hectares 
that can be irrigated, only 0.64 million hectares are irrigated 
(Seleshi et al., 2010). 
        Water development by constructing small earthen dams in 
the country is believed to bring changes in the way of life of the 
local communities in the area. The major problems related with 
such kind of projects are that their negative impact on the 
environment and human health. Irrigation projects have the 
potential to degrade the land, the soil and waste the valuable 
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resource-water if they are mismanaged. In recognition of both the 
benefit and hazards assessment and evaluation of irrigation 
schemes performance has now become a paramount importance 
not only to point out where the problem lies but also helps to 
identify alternatives that may be both effective and feasible in 
improving system performance. Performance evaluation of 
irrigation projects is not common in the country. Lack of 
knowledge and tools used to assess the performance of projects 
adds to the problem (Mintesinot et al., 2005). 
        South Gondar zone is one of the Amhara National Regional 
zones in the country where micro earthen dams of irrigation 
projects are constructed and ongoing. Shina-Hamusit, Selamko, 
Gaunta-Lomidur and East Estie irrigation projects are the 
functional schemes except the Ibinat (due to lack of reservoir 
water), and Ribb irrigation dam is the ongoing whereas the 
Gumera irrigation dam is the finished feasibility study. This 
study is to evaluate the performance of the two small scale 
irrigation schemes. 
 

II. MATERIALS AND METHODS 
 Description of the Study Area 
        The study was carried out at two modern small-scale 
irrigation schemes in the Amhara National Regional State 
(ANRS) specifically in South Gondar Administrative Zone 
(SGAZ): the Shina-Hamusit and Selamko micro earthen dams at 
Dera and Farta Woreda, respectively, were serving for relatively 
longer period of time in the basin. The study schemes are 
selected based on site accessibility and availability of water in 
the reservoir. 
        Shina‐Hamusit irrigation scheme- The Shina‐Hamusit 
micro‐earth dam project is situated in Metsele Kebele of Dera 
Woreda, adherent to Fogera Woreda in the south. It can be 
reached via the road leading to Gondar about 35 km away from 
Bahir Dar. From the village Hamusit, the Shina community is 
located about 9 km away in a northwesterly direction. The 
location is 11055’N latitude and 37060’E longitude. The altitude 
is 1560 m.a.s.l. The topography is Woinadega agro-ecological 
zones. The annual rainfall is ranging between 1000 mm and 1500 
mm. The rainy season is from March to November. The 
dominant crops grown in the Woreda are Tef, Barely, Wheat, 
Finger Millet, Rice, Maize, Sorghum, Faba bean, Pea, Lentil, 
Goya, Niger seed, Linseed ,Ethiopian mustard and Sun flower. 
Root crops such as Potato and Sweet potato, and vegetables such 
as Shallot and Garlic are also produced in the Woreda (Dera 
Woreda Planning and Economic Development Case Team, 2011) 

(Eguavoen et al., 2011). The irrigation system is gravity and the 
command irrigated land is 105 ha. 
        Selamko irrigation scheme- Selamko irrigation scheme is 
located in Farta woreda around South Gondar Administrative 
Zone. The scheme is located 3 km from Debre Tabor town. The 
geographical location is 11053’N, 38002’ E with an elevation of 
2519 m.a.s.l. The annual rainfall is ranges from 1500 – 2000 mm. 
The average annual temperature is 170C. The major crops 
growing are: potato, wheat, barley, teff, millet, faba bean, lentil 
and chickpea. It is hundred percent woynadega agro-ecological 
zones. The command area is 63 ha (Eguavoen et al., 2011). 
 
Data Collection  
        Primary data- canal water flow, production cost and 
productivity were measured from Respective sites.  
 
        Secondary data collected- Secondary data were collected 
from the documents kept by the responsible bodies or officials at 
each irrigation project from Woreda Agricultural Offices and 
Farmers training centers. Moreover, a participator approach 
discussions were held with beneficiary farmers and development 
agents (DA). The same data were also collected using 
questionnaire surveys from the water users (10% WU from the 
total water user). The questionnaires also were made to get the 
perception of the farmers about the water distribution within the 
project. The Secondary data included total yields, farm gate 
prices of irrigated crops, area irrigated per crop per season or per 
year, crop types, production cost per season or per year, and 
cropping pattern.  
Climatic data of each irrigation projects were collected from the 
nearby weather stations. Bahir Dar National metreology agency 
was the sources of the climatic data for both irrigation projects.  
 
Performance Evaluation 
        Performance of the Scheme was evaluated using four 
selected comparative indicators: agricultural, economic, water-
use and physical performance by International Water 
Management Institute (IWMI) (Molden et al., 1998). 
 
Comparative indicators 
        Agricultural performance- Four indicators related to the 
output of different units were used for the evaluation of 
agricultural performance. These indicators were calculated as 
follows (Molden et al., 1998):  
 

 

 

 

 
 

        Where, SGVP is the output of the irrigated area (US$) in 
terms of gross or net value of production measured at local or 
world prices. Irrigated cropped area (ha) is the sum of areas 

under crops during the time period of analysis. Command area 
(ha) is the nominal or design area to be irrigated. Diverted 
irrigation supply (m3) is the volume of surface irrigation water 
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diverted to the command area, plus net removals from 
groundwater. In our case, groundwater contribution was not 
taken into account. Volume of water consumed by ET (m3) is the 

actual evapotranspiration of crops. ET was calculated with 
following equation (Doorenbos and kassam, 1986):  
 

 
 

 
        Where, ETo is reference evapotranspiration (mm) were 
calculated with Cropwat 8 program (FAO, 1992) and Kc is the 
crop coefficient developed for the main crops using FAO 
guidelines (Doorenbos and Kassam, 1986) and adjusted for 
regional conditions (Sener, 2004). Volume of water consumed 
(m3) was calculated multiple of each ET values with their 
cultivated area.  

        Standardized Gross Value of Production (SGVP) is 
developed for cross-system comparisons regardless of where 
they are or what kinds of crop are grown. SGVP was calculated 
as described in Molden et al. (1998). 
 

 
        Where, Ai is the area cropped with crop i (ha), Yi is the 
yield of crop i (kg/ha), Pi is the local price of crop i (US$/kg), Pb 
is the local price of the base crop (the predominant locally grown 
and internationally traded crop) (US$/kg), and Pworld is the value 
of base crop traded at world prices (US$/kg). 

 
        Water use performance- Two types of indicators, relative 
water supply (RWS) and relative irrigation supply (RIS) were 
used for evaluation of water use performance (Levine, 1982 and 
Perry, 1996):  
 

 
 

 
 
        where, total water supply (m3) is diverted water for 
irrigation plus rainfall, crop water demand (m3) is the potential 
crop evapotranspiration (ETp), or the real evapotranspiration 
(ETc) when full crop water requirement is satisfied. Irrigation 
supply (m3) is surface diversions and net groundwater drafts for 
irrigation, irrigation demand (m3) is the crop ET minus effective 
rainfall. Irrigation requirement and net crop water requirement 
calculated by Cropwat 8 program (FAO, 1992). The reference 
evapotranspiration (ETo) is calculated on a monthly basis using 
the Penman-Monteith (Allen et al., 1998). The monthly value of 
effective rainfall (Pe) was calculated using the US Bureau of 
Reclamation's method (Smith, 1992). RWS and RIS values 
indicate whether there is an adequate supply done or not to cover 
the demand.  
 
        Discharge determination- In both schemes the discharges 
of irrigation water diverted from the schemes were determined 

by volumetric method (float method). The diversion at Shina-
Hamusit was cleaned and completely opened at the beginning of 
October 2012/13 and at Selamko started at September 2012/13. 
To calculate the total amount of water diverted to the total 
irrigated areas within a season, the total flow time of irrigation 
water in the main canal were recorded and multiplied by the 
respective discharges. 
 
        Physical performance- Physical indicators are related with 
the changing or losing irrigated land in the command area by 
different reasons. It was calculated using the equation 
(vermillion, 2000): 
 
        Cropping intensity- is an indicator used to assess the 
degree to which irrigated crops are grown in the command area. 
It is determined as: 

 

 
 

        More intensified cropping is indicative of more utilization 
of the available land resources for crop production. It is also 
related to availability of water for irrigation. In areas where 
irrigation water is scarce, values less than 100% are apparent; 
while in areas with excess water resources, much higher values 

are possible. In the current study, actual cropped area was 
determined for the agricultural year 202/13 from the local 
agricultural office which was also supplemented by field 
interviews with sample farmers. 
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        Where, irrigated land (ha) refers to the portion of the 
actually irrigated land (ha) in any given irrigation season. 
Irrigable land (ha) is the potential scheme command area 
(Vermillion, 2000).  
 
        Economic performance- Economic indicators deal with 
how much fee collected from water user, yearly maintenance and 

operation expenditure and whether system self–sufficient or not. 
The economic performance indicators used in the evaluation 
were calculated using the following equation (Vermillion, 2000):  
 
 

 

 
 

 
 
 

        where, effectiveness of fee collection represents how 
portion of fee collected from water users whereas financial self-
sufficiency represents the collected fee from water users either 
sufficient or not sufficient for operation-maintenance (O-M) cost 
in each year. 
 

III. RESULTS AND DISCUSSIONS 
        Assessment of the performance of Shina-Hamusit and 
Selamko community-managed irrigation systems were evaluated 
using comparative indicators to assess the external performance. 
 
Comparative Performance Indicators 
        Performance of the Scheme was evaluated using some 
selected comparative indicators, classified into four groups, 
namely, agricultural, economic, water-use, and physical 

performance by International Water Management Institute 
(IWMI) (Molden et al., 1998). 
 
        Agricultural performance- Twelve main crops in Shina-
hamusit and ten in Selamko scheme were taken into account 
among which rice and potato was taken as the base crop, 
respectively because they were the most tradable and cultivated 
crop. The irrigated area in Shina-hamusit is 100.5 ha and total 
command area is 105 ha. While in Selamko the irrigated area is 
59.13 ha and the command area is 63 ha. The area allocation for 
each crop, intensity, productivity and SGVP values were 
calculated for the two schemes for the year 2012/13 by local 
prices (Table 1 & 2). Standardized SGVP were calculated for 
different units (Table 3).  
 

 
Table 1 Crop area allocation, productivity and SGVP values of different crops by 2012/13 local prices in Shina-hamusit 

Scheme 
 

Crop type  Area, 
ha  

Intensity
, %  

Annual 
area, ha 

Annual 
area, %  

Productivity, 
ton/ha 

Total Production, 
Ton 

Price, 
US$/ton 

SGVP 
(US$)  

(1)    (2)  (3) (4)=(2)x(3) (5)  
Maize  40 117 46.6 32 6 280 1045 292182 
Potato 12 100 12 8 8.7 104 285 29754 
Sweet 
potato 

13 158 20.55 14 7 144 190 27332 

Onion  15 100 15 10 8 120 285 34200 
Oat 7 201 14.1 10 4 56 3610 203604 
Teff 3.5 100 3.5 2 1.4 5 2660 13034 
Vetch  6.5 100 6.5 5 7 46 570 25935 
Tomato 3.5 100 3.5 2 30 105 950 99750 
Barely     7.1 5 2 14 855 12141 
Vetch     6.5 5 3 20 342 6669 
Garlic     5 4 9 45 2850 128250 
Cabbage     3.6 3 12 43 950 41040 
Total  100.5   143.95 100   982   913,891 
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Table 2 Crop area allocation, productivity and SGVP values of different crops by 2012/13 local prices in Selamko Scheme 
 

Crop type  Area, 
ha 

Intensi
ty, %  

Annual 
area, ha 

Annual 
area, %  

Productivity, 
ton/ha 

Total Production, 
Ton 

Price, 
US$/ton 

SGVP 
(US$) 

(1)    (2)  (3) (4)=(2)x(3) (5)  
Potato 34.88 109 38.13 57 8 305 380 61000 
Garlic  1.5 133 2.00 3 9 18 2850 27000 
Maize 1.25 100 1.25 2 1.6 2 950 1000 
Barley  12 100 12.00 18 2 24 855 10800 
Bean  0.25 100 0.25 1 1.6 1 1045 220 
Carrot  0.5 250 1.25 2 16 20 1900 20000 
Shallot  0.75 183 1.38 2 8 11 3040 17600 
Onion 6.5 119 7.75 11 12 93 3040 148800 
Pepper 0.75 100 0.75 1 7 5 475 1313 
Lentil  0.75 100 0.75 1 3 2 665 788 
Cabbage     1.75 2 12 21 950 10500 
Total  59.13   67.25 100   502   299,020 

 
        Agricultural performance indicators for the two schemes are 
shown in Table 3. The results of performance with respect to 
both land and water productivity indicate that Shina-Hamusit 
scheme performs better. Higher land productivity values at 
Shina-Hamusit are mainly due to the improved irrigation 
management in the scheme. This was also attributed to the 
cropping intensities and the type of crop grown in each area. The 
cropping intensity of Selamko (94%) was lower than Shina-
Hamusit (137%). SGVP per command area is much lower than 
the other indicators are because of low cropping intensity (Şener, 
et al., 2007). 

        Although the amount of irrigation water supplied with 
respect to demanded is a bit higher at Shina-Hamusit, the water 
productivity values are still higher at this scheme. The 
differences are attributable to the cropping patterns and the 
abilities of farmers and system manager (Şener, et al., 2007). The 
reasons could be also attributed to other agricultural factors such 
as soil fertility and land suitability rather than purely water 
management.  
 

 
Table 3 Agricultural indicators for Shina-Hamusit and Selamko schemes 

 
Schemes  Output per unit 

land cropped 
(US$/ha) 

Output per unit 
command area 
(US$/ha) 

Output per unit 
irrigation water 
diverted (US$/m3) 

Output per unit water 
consumed (US$/m3) 

Shina-Hamusit 6,349 8,704 0.95 1.46 
Selamko 4,446 4,746 0.62 1.15 

 
        Water use performance- Two indicators, Relative Water 
Supply (RWS) and Relative Irrigation Supply (RIS) were used in 
the evaluation of water use performance. The net crop water 
requirement (CWR) and the net irrigation requirement (IR) were 
computed for each irrigated crop for the 2012/13 cropping season 
(Oct-Apr) for Shina-Hamusit and (Sept-May) for Selamko. The 

crop coefficients provided with CropWat 8 computer program 
were used (input: planting dates and growth length in days) to 
calculate the crop water requirement at each growth stage. For 
Shina-Hamusit and Selamko the results of the computer program 
are presented in Table 4 and Table 5, respectively. 
 

 
Table 4 Results of CWR and IR of Shina-Hamusit irrigation scheme 

 
Crop type  Area, ha Annual area, 

ha 
Annual 
area, % 

Effective 
Rainfall, 
mm/season 

Crop water 
Requirement, 
mm/season 

Irrigation 
requirement, 
mm/season 

Maize  40 46.6 32 21.3 449.4 428.1 
Potato 12 12 8 16.9 365.8 348.9 
Sweet potato 13 20.55 14 19 407.8 388.8 
Onion  15 15 10 41.1 530.3 489.2 
Oat 7 14.1 10 28.3 463.2 434.9 
Teff 3.5 3.5 2 36.2 363.3 327.1 
Pepper 6.5 6.5 5 75.6 346.3 270.7 
Tomato 3.5 3.5 2 75.9 417.6 341.7 
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Barely - 7.1 5 41 391.7 350.7 
Vetch - 6.5 5 93.5 322.4 228.9 
Garlic - 5 3 45.7 459.3 413.6 
Cabbage - 3.6 2 39.2 563.5 524.3 
Total  100.5 143.95 100 533.7 5,080.6 4,546.9 

 
 

Table 5 Results of CWR and IR of Selamko irrigation scheme 
 

Crop type  Area, ha Annual area, 
ha 

Annual 
area, % 

Effective 
Rainfall, 
mm/season 

Crop water 
Requirement, 
mm/season 

Irrigation 
requirement, 
mm/season 

Potato 34.88 38.13 57 66.3 376.80 310.50 
Garlic  1.5 2.00 3 99.8 417.50 317.70 
Maize 1.25 1.25 2 66.0 408.40 342.40 
Barley  12 12.00 18 179.4 410.60 231.20 
Bean  0.25 0.25 1 40.3 263.50 223.20 
Carrot  0.5 1.25 2 73.4 308.90 235.50 
Shallot  0.75 1.38 2 59.1 351.50 292.40 
Onion 6.5 7.75 11 99.8 460.10 360.30 
Pepper 0.75 0.75 1 221.5 605.90 384.40 
Lentil  0.75 0.75 1 100.9 431.70 330.80 
Cabbage  - 1.75 2 157.3 501.20 343.90 
Total  59.13 67.25 100 1164 4,536 3,372 

 
Table 6 Water use indicators of the two schemes 

 
Parameters  Shina-Hamusit Selamko 
Total rainfall, m3 212,758.1 318,966.75 
Total water diverted/ Irrigation 
supply, m3 

752,400  165,888  

Total water supply, m3 965,158  484,855  
Crop water demand, m3 623,836.12 259,174.78  
Irrigation demand, m3 576,303.82 203,585.92  
Annual RWS  1.55 1.87 
Annual RIS  1.31 0.81 

 
        The values of RWS and RIS in Table 6 are after accounting 
for the losses in the canal conveyance and distribution systems. 
RWS and RIS values were calculated as 1.55 and 1.31, and 1.87 
and 0.81 at Shina-Hamusit and Selamko respectively, excess 
water supply and irrigation supply is supplied at both schemes. 
The difference vales between RWS and RIS are due to rainfall in 
both schemes. The RIS results indicated that excess irrigation 
water is supplied at Shina-Hamusit than Selamko, but in both 
schemes there is not a constraining water availability situation 
during the 2012/13 irrigation season for total demand. The low 
value of RIS (0.81) at Selamko is not considered as a problem 
rather the water user considered as rainfall supply, and is due to 
rainfall. It is better to have RIS close to 1 than a higher or lower 
value (Molden et al, 1998). 
        The water users give less attention to water saving issues 
and waste significantly large amount of water resources at Shina-
Hamusit than Selamko. Farmers feel that excess irrigation water 
application would result in increased yield, and divert the water 
to the schemes as long as it is available. Lack of sound irrigation 
scheduling, lack of knowhow on actual crop water requirements, 
etc. are some of the factors contributing to wastage of water. 

Generally the RWS and RIS values alone in this study indicate 
that water demands of the crops in the schemes are satisfied. 
Similar results were also obtained from many researches around 
the world (Ray et al., 2002; Bandara, 2003). These values also 
imply relationship between the water supply and crop water 
demand was poor from the point of water distribution in the 
schemes (Şener, et al., 2007). 
 
        Physical indicators- Three physical indicators were used: 
irrigation ratio, sustainability of irrigation and cropping intensity. 
Data related to area of the land at the schemes is shown in Table 
7. 
 

Table 7 Data related to areas of land at the schemes 
 

Parameter  Shina-Hamusit Selamko 
Currently irrigated land, 
ha  

100.5 59.13 

Irrigable (cultivable) 
land, ha 

105 63 

Initial irrigated land, ha 32.5 28 
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Annual area irrigated, 
ha 

144 67.25 

Cropping intensity, % 137 107 
Irrigation ratio  0.96 0.94 
Sustainability of 
irrigated land  

3.09 2.11 

 
        The values of physical indicators for the two schemes are 
shown in Table 7. The Shina-Hamusit scheme, a value of 137% 
is reasonably good, while for Selamko a value of 94% is 
indicative of less utilization of the cultivable land for irrigated 
agriculture. Burton et al. (2000) state that cropping intensity 
values from 100% to 200% are considered good, while an 
inferior number is judged low. 
        Irrigation ratio has also more or less similar purpose as that 
of ‘cropping intensity’ however this indicator considers only the 
area irrigated in one cropping season and not the cropping area 
on the same plot of land in a year. The irrigation ratio values of 
Shina-Hamusit and Selamko schemes show that 96% and 94% of 
the irrigable land has been irrigated, respectively. These values 
indicate that both schemes have a better performance. 
Sustainability of irrigation is indicative of whether the area under 
irrigation is contracting or expanding with reference to the 
nominal area initially developed. While the area under irrigation 
is expanding since its development in both schemes (Table 7). 
 
        Financial self sufficiency- Financial self-sufficiency 
indicates the revenue from the irrigation over the expenditure for 
operation and maintenance. The government covers the operation 
and maintenance of the Shina-Hamusit irrigation scheme and it is 
considered as subsidy; and currently at Selamko there is no water 
fee. The financial data used to calculate some of the parameters 
in this study was not documented, audited and checked by the 
responsible government offices. Therefore it is not possible to 
compare these schemes based on this indicator. 
 

IV. CONCLUSIONS 
        In this study, the external performance of two community-
managed irrigation schemes: 
        Shina-Hamusit and Selamko were assessed using 
comparative indicators. This indicators used are useful to 
evaluate the degree of utilization of resources such as land and 
water in producing agricultural outputs. 
        The comparative indicators used are agricultural, water use 
(supply) and physical financial. The results of performance with 
respect to both land and water productivity indicate that Shina-
Hamusit scheme performs better. Higher land productivity values 
at Shina-Hamusit are mainly due to the improved irrigation 
management in the scheme and cropping intensity. Although the 
amount of irrigation water supplied with respect to demanded is 
bit higher at Shina-Hamusit, the water productivity values are 
still higher at this scheme. The differences are attributable to 
other agricultural factors such as soil fertility, land suitability and 
the cropping patterns rather than purely water management.  
RWS and RIS values were above 1 at Shina-Hamusit and 
Selamko (except RIS at Selamko (0.81)), respectively, excess 
water supply and irrigation supply is supplied at both schemes 

except RIS (0.81) at Selamko. The difference between RWS and 
RIS values are due to rainfall in both schemes. The RIS results 
indicated that excess irrigation water is supplied at Shina-
Hamusit than Selamko, but in both schemes there have not a 
constraining water availability situation. Generally the RWS and 
RIS values alone in this study indicate that water demands of the 
crops in the schemes are satisfied. These values also imply 
relationship between the water supply and crop water demand 
was poor from the point of water distribution in the schemes.  

• System manager should a yearly water budge plan 
that includes total and seasonal water requirement 
according to the crop pattern and farmer petition in 
the scheme area. 

 
        There is collection of water fee at Shina-Hamusit while at 
Selamko now there is no water fee, and this fee is not audited and 
documented by Woreda office (government officials). Water 
users at Selamko are responsible for the overall water 
management including maintenance of the main diversion and 
now they have not paid irrigation water fee since 2010/11. The 
reasons for this may be listed as follow: i) water fee is not 
collecting according to the used water amount by farmers, ii) 
weak committee iii) delay of payments by the farmers. 
Contradict to this, the collection of water fee will help for 
operation and maintenance and other managerial activities of the 
irrigation systems.  
 

• Therefore for the successful fee collection the suggested 
solutions maybe i) institutional reforms for water 
management, ii) install of volumetric measurement, 
iii) taking of fee before irrigation and investment in 
infrastructure. Generally, institutional reforms for 
water management at the scheme are essential. The 
water users association (WUA) would have to be 
strengthened and capacitated through training for 
efficient water management and government should 
be enforce pricing policies. 

• Comparative indicators are very good estimator and 
indicator of performance of irrigation projects as a 
whole but full, reliable and consistent 
documentation system is a must. And this type of 
study has to be adopted and practiced on some 
other small-scale irrigation projects in the country. 
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APPENDICES 
 

Appendix Table 1 Monthly climatic data and ETo of Shina-Hamusit irrigation scheme 
 
Country: Ethiopia Station: Bahir Dar 
Altitude: 1920 meter(s) above m.s.l. 
Latitude: 11.49 oC (North) Longitude: 37.31 oC (East) 
 

Month  Min Temp, 
oC 

Max Temp, 
oC 

Humidity 
(%) 

Wind 
Spd. 
(Km/d)  

Sunshine 
(Hours) 

Solar Rad. 
(MJ/m2/d) 

ETo 
(mm/d) 

January 8.6 26.8 50.3 0.7 9.4 20.2 2.98 
February 10.4 28.5 44.7 0.7 9.7 21.9 3.39 
March 12.8 29.7 42.5 0.9 9.1 22.5 3.74 
April 15.0 30.1 42.9 1.0 9.0 23.4 4.06 
May 15.5 29.4 52.2 0.9 8.4 22.4 4.03 
June  14.9 27.0 66.5 0.9 6.9 19.7 3.65 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 12, December 2015      459 
ISSN 2250-3153   

www.ijsrp.org 

July 14.2 23.9 76.0 0.8 4.5 16.0 3.00 
August 14.1 24.3 82.5 0.7 4.6 16.3 3.10 
September 13.4 25.4 72.5 0.7 6.4 19.2 3.49 
October 13.5 26.5 60.9 0.7 8.6 21.9 3.80 
November 11.3 26.6 54.5 0.7 9.4 21.6 3.46 
December 9.0 26.5 50.8 0.6 9.8 20.9 3.09 
Average 12.7 27.0 59.1 0.8 8.0 20.5 3.48 

 
Pen-Mon equation was used in ETo calculations with the following values for Angstrom's Coefficients: a = 0.25 b = 0.5 
 

Appendix Table 2 Monthly rainfall data of Bahir Dar station 
 

Month  Total Rainfall(mm/month) Effective Rain(mm/month) 
January 2.0 2.0 
February 1.9 1.9 
March 10.5 10.3 
April 27.6 26.4 
May 68.7 61.1 
June 189.0 131.8 
July 421.9 167.2 
August 390.7 164.1 
September 195.9 134.5 
October 90.3 77.3 
November 13.2 12.9 
December 2.3 2.3 
Total  1414.0 791.8 

 
N.B. Effective rainfall calculated using the USSCS formulas: 
Effective R. = (125 - 0.2 * Total R.)* Total R. / 125  (Total R. < 250 mm/month), 
Effective R. = 0.1 * Total R. – 125    (Total R. > 250 mm/month). 
 

Appendix Table 3 Monthly climatic data and ETo of Selamko irrigation scheme 
 
Country: Ethiopia Station: Debre Tabor 
Altitude: 2500 meter(s) above m.s.l. 
Latitude: 11.53 oC Deg. (North) Longitude: 38.02 oC Deg. (East) 
 

Month  Min Temp, 
oC 

Max Temp, 
oC 

Humidity 
(%) 

Wind 
Spd. 
(Km/d)  

Sunshine 
(Hours) 

Solar Rad. 
(MJ/m2/d) 

ETo 
(mm/d) 

January 8.2 23.0 39.2 1.1 8.6 19.1 2.70 
February 9.4 24.5 35.9 1.2 8.6 20.3 3.04 
March 10.2 25.0 33.3 1.2 7.2 19.7 3.14 
April 10.4 24.6 43.0 1.3 6.9 20.1 3.42 
May 10.1 24.1 46.9 1.1 4.8 16.9 3.00 
June  10.4 22.0 68.4 1.2 6.0 18.3 3.22 
July 9.8 19.1 80.7 1.1 4.2 15.5 2.76 
August 10.0 19.8 97.4 1.2 5.2 17.2 3.11 
September 9.4 20.6 74.2 1.1 6.3 19.0 3.29 
October 8.5 21.8 58.8 0.9 7.5 20.3 3.31 
November 8.0 22.3 49.9 0.9 8.0 19.6 2.99 
December 7.0 20.3 43.2 1.0 8.9 19.7 2.69 
Average 9.3 22.3 55.9 1.1 6.9 18.8 3.06 

Pen-Mon equation was used in ETo calculations with the following values for Angstrom's Coefficients: a = 0.25 b = 0.5 
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Appendix Table 4 Monthly rainfall data of Debre Tabor Station 
 

Month  Total Rainfall (mm/month) Effective Rain (mm/month) 
January 14.5 14.2 
February 5.6 5.5 
March 29.8 28.4 
April 51.4 47.2 
May 96.2 81.4 
June  172.1 124.7 
July 421.0 167.1 
August 444.0 169.4 
September 197.5 135.1 
October 49.7 45.7 
November 23.2 22.3 
December 6.4 6.3 
Total  1511.2 847.4 

 
N.B. Effective rainfall calculated using the USSCS formulas: 
Effective R. = (125 - 0.2 * Total R.)* Total R. / 125  (Total R. < 250 mm/month), 
Effective R. = 0.1 * Total R. – 125    (Total R. > 250 mm/month). 
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Abstract- Alternative site testing options for capillary blood 
glucose measurement have been widely examined for their 
viability and accuracy to substitute the fingertip as the usual 
testing site. This research compared the blood glucose 
determination test results from the fingertip and the proposed 
alternative test site, which is the earlobe. Systematic bias was 
observed in the 30-minute and one-hour postprandial glucose 
level of earlobe testing. Accuracy of blood glucose taken from 
earlobe was observed only at two hours postprandial glucose 
level. 
 
Index Terms- Glucometer, Glucose determination, 2-hour 
Postprandial Blood Sugar, Blood Glucose Level 
 

I. INTRODUCTION 
lood glucose determination is one of the most common 
laboratory diagnostic tests. Since glucose is a major 

component of the blood, skin puncture is performed especially 
for self-monitoring of blood glucose. In the clinical laboratory, 
blood glucose is analyzed through fasting blood sugar (FBS), 
random blood sugar (RBS) or the 2-hour postprandial blood 
sugar (PPBS) test. Usually, PPBS tests are performed two hours 
after meals for the blood sugar to stabilize (Shooter, 2013). 
While laboratory tests are done to accurately measure blood 
glucose levels, it may take a while before results are released, 
thus many patients accept alternative such as self-monitoring 
devices like glucometers (Heneghan et al., 2012). 
      In blood glcucose testing, fingertips are the most commonly 
pricked body part for glucose determination tests because of 
comparable results (Bina et al., 2003). But aside from the 
fingertips, the palm, forearm and upper arm have been used as 
alternative site-testing options (Freitas, 1999). 

II. OBJECTIVES 
      The study aims to propose earlobe as an alternative site for 
measuring blood glucose level.  

III. METHODS 
3.1 Selection of subjects 
      Forty (40) selected students of the Faculty of Pharmacy, 
University of Santo Tomas participated in the study. Ten (10) 
participants were assigned for 30-minute PPBS test and another 
ten for one-hour PPBS test. Twenty (20) participants were 
assigned for the 2-hour PPBS test. More participants were 

assigned for the 2-hour PPBS test since glucose determinations 
results are unstable as they begin to rise 30 minutes and reach 
their peak between 45 minutes and 1 hour after eating (Shooter, 
2013). After two hours, however, the blood glucose returns to 
values in their normal range.  

 
3.2 Experiment procedure 
         Participants were assessed based on their compliance to 
the requisites of the postprandial blood sugar tests, approval and 
consent, and health considerations. If the participant is valid for 
testing, PPBS test were conducted using OneTouch® UltraEasy 
and OneTouch® glucometer, which has 99% accuracy in 
measuring glucose (Clarke & Foster (2012).  

The participants were asked to seat properly prior to 
testing because intravascular concentration of several substances 
may affect the result especially when standing. Skin puncture 
was first applied on the earlobe sterilized with cotton soaked in 
70% ethanol. The puncture site was air-dried and the glucometer 
reading was subsequently recorded. The strip and the needle of 
the glucometer were replaced before puncturing the third or 
fourth fingertip. The fingertip was sterilized (similar to that of 
the earlobe) and free from dirt to avoid false concentration 
readings and the output measured by the glucometer was 
subsequently recorded. With the fingertip blood as the standard, 
blood glucose readings from the earlobe were compared with 
the results from it to analyze the accuracy of glucometer 
utilization.  
 
3.3 Statistical analyses 

Statistical analyses were performed using Microsoft Excel 
® 2007 XLSTAT (Version 2015, Addinsoft, Brooklyn, NY, 
USA). Passing-Bablok regression and Bland-Altman plots were 
used to determine if the PPBS test results from the alternative 
site and the fingertip have the same results. 
 

 

IV. RESULTS AND DISCUSSION 
Results showed that the 30-minute PPBS test from 

earlobe did not reach an acceptable agreement with the fingertip 
[Slope (95% CI): 8.9 to 32.1; Intercept: 0.5 to 0.8], with bias 
coefficient of – 8.6 [95% CI: -14.8 to -2.4] (Figure 1), indicating 
a systematic bias in results. 
      For the one-hour PPBS test (Figure 2), though the Passing- 
Bablok regression did not show any systematically different 
results [Slope (95% CI): -280.0 to 24.3; Intercept: 0.7 to 3.0], 

B 
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the bias coefficient differ from 0 [Bias = -22.7; 95% CI: -28.1 to  
-17.3], still indicating a systematic bias in the results. 
    

      
      The results of the 2-hour PPBS test from earlobe reached an 
acceptable agreement with the fingertip [Slope (95% CI): -48.9 
to 26.2; Intercept: 0.7 to 1.6]. Moreover, there was no evidence 
of systematic bias [Bias = -2.1; 95% CI: -6.0 to 1.8] (Figure 3).  
      Results for the 30 minute and 1-hour postprandial   glucose 
level tests showed systematic bias due to high variability in 
glycemic load due to rapid changes in blood glucose 
concentration (Ellison et al., 2002). The magnitude of 
differential blood glucose response may be dependent on the 
meal size, which is positively correlated with nonrelative 
difference in blood glucose response (Aguirre, Díaz & Galgani, 
2006; Bolognesi & Wolever, 1996). Moreover, measurements of 
a single drop of blood are highly variable. As many as nine 
drops of blood should be collected and combined to achieve 
consistency of the results (Paddock, 2015). In addition, 
considerable differences in the earlobe and fingertip results are 
due to the variability in blood sugar rise with food intake 
(Shooter, 2013). 
      Other physiologic factors such as organ metabolism, 
exercise and stress can also affect the variability of blood 

glucose result (Guyton & Hall, 2000). The absolute values of 
glucose uptake into the body organs should follow the  organ’s  
 

 
metabolism and, generally, the relationship between an organ’s 
metabolism and the blood flow is directly proportional. The 
higher the organ’s metabolism, the higher the blood flow and 
vice versa. The liver increases glucose release into the 
bloodstream in response to energy requirement after exercise. 
Inactive muscle requires only 15% of the blood flow even 
though it constitutes between 30 to 40% of the total body mass; 
however, during heavy exercises, due to the increased metabolic 
activity, muscle blood flow can increase as much as 20-fold. 
Since there is an increase in the blood that goes to the muscles, 
the blood that goes into the tissues where it is not needed at the 
moment decreases. Initially, the blood supply of the skin is 
reduced during exercise but is later increased to get rid of excess 
heat (Guyton & Hall, 2000). Lastly, although glucometers are  
used  in  management  of  blood  glucose testing, it can  only 
analyze  whole   blood   where  glucose  is  unstable  (Nichols  
& Tonyushkina, 2009). Preanalytical errors and variable 
enzymes in strips can also affect the accuracy of glucometer 
results (Tenderich, 2012). Preanalytical errors resulting from 
poor sampling or strip storage can cause inaccuracy, as well as 
the varying enzymes in the strips. Exposure to humidity can 
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decrease enzyme activity, thereby reducing the accuracy of 
result obtained from the glucometer (Gebel, 2012). 

     
      Thirty (30) minutes to one hour after eating are the periods 
where glucose levels begin to increase and reaches its peak. The 
2-hour alterative testing, on the other hand, is accurate due of 
blood glucose stability at the said time. By this point, the 
concentration returns to its normal range as per the case of non-
diabetic and non-hypoglycemic people. The National Institute 
for Clinical Excellence recommends that the target blood 
glucose level of non-diabetic individuals range from 72 to 108 
mg/dL when fasting, and reaches up to 140 mg/dL, two hours 
after eating. Relative reference ranges are observed for 
individuals with diabetes and to the types of specimen required. 
      Earlobe is acclaimed to be a viable alternative site for 2-hour 
postprandial blood glucose (PPBG) measurement when 
recurrent sampling is needed as suggested (Anzalone, 2008). 
Furthermore, earlobe pain is found to be more tolerable and as 
comfortable as the other alternate site testing options like the 
forearm (Taylor & Toledo, 2004). Hence, earlobe glucose 
measurements can serve as a substitution with its exception for 
hypoglycemia and diabetes, which were not considered in the 
study.  

 

V. CONCLUSION AND RECOMMENDATIONS 
Earlobe as an alternative site for testing can be used for 

blood glucose testing considering that two hours after meal must 
be observed. For future researchers who would pursue studies 
on this topic, the use of testing sites other than earlobe is 
suggested. Standardization of glucose load before blood 
collection will also be useful in obtaining more accurate results. 
Furthermore, glucose tests performed in laboratory are highly 
recommended. 
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Abstract- Background: Doppler indices of the umbilical artery 
are used as indicator of fetal well being that permit early 
detection of fetal compromise and avoid delaying in the 
management. 
       Study design: A prospective multiple logistic regression 
analysis studies. 
       Objective: To compare Doppler parameters of umbilical 
artery including pulsatility index (PI) and resistance index (RI) 
and systolic diastolic ratio [S/D] in patients suffering from 
preeclampsia with those having  normal pregnancies and to 
evaluate the diagnostic characteristics of these parameters in fetal 
outcome. 
       Materials and Methods: One hundred  singleton pre-
eclamptic women at their term (50 with mild & 50 with severe 
preeclampsia)  and 50 women with  normal  pregnancy  were  
included in the study & subjected to doppler study of the 
umbilical artery where resistance index , pulsatility index & 
systolic diastolic ratio were measured using doppler ultrasound ( 
Acuson x3oo)  at Al-Elwiya Maternity Teaching Hospital during 
the period from May 2013 to July 2014. Fetal outcome (fetal 
weight, Apgar score and Neonatal Care Unit admission NCU) 
were compared in the two groups and diagnostic characteristics 
of the Doppler indices were determined. The data are arranged 
on questionnaire papers  and then subjected to statistical analysis. 
       Results: Mean of pulsatility index (1.32), resistance index 
(0.77) and systolic diastolic ratio (3.38) in preeclamptic patients 
were significantly higher than normal group (PI 0.97, RI 
0.64&S\D ratio 2.68), elevated Doppler indices were found to be 
associated with worse fetal outcome (low birth weight, Apgar 
score and higher NCU admission). Besides, those with severe 
preeclampsia showed significantly higher values of (PI 1.52, RI 
0.83& S\D ratio 3.86) compared to those with mild preeclampsia 
(PI 1.24, RI 0.74 & S\D ratio 2.90). For PI, the cut-off of ≥0.98 
yielded the highest sensitivity and specificity. Also, RI of 0.64 
acquired a sensitivity of 100% and specificity of 44% and same 
result for S/D ratio. 
       Conclusion: Umbilical artery pulsatility index, resistance 
index and S/D ratio increase in preeclampsia and these changes 
tend to be greater in severe preeclampsia and with worse fetal 
outcome (low birth weight, Apgar score and higher NCU 
admission) the cut-off values were 0.98 for PI and/or 0.64 for RI.  
 
Index Terms- perinatal outcome, preeclmpcia, Doppler 
ultrasound, umbilical artery 
 

I. INTRODUCTION 
oppler of the umbilical artery has been used extensively for 
assessing downstream circulatory impedance (i.e., 

resistance to pulsatile flow) (1,2). Doppler waveform analysis is 
usually based upon the following characteristics of the maximum 
frequency shift envelope: Peak systolic frequency shift value (S) 
End-diastolic frequency shift value (D). Average frequency shift 
value over the cardiac cycle (A) These three values are used to 
develop indices that reflect the pulsatility of the Doppler 
waveform reflecting the dynamic changes in the circulation 
through the cardiac cycle. The most commonly used obstetrical 
applications are the peak systolic frequency shift to end-diastolic 
frequency shift ratio, (S/D) (1) and the resistance index (RI), 
which represents the difference between the peak systolic and 
end-diastolic shift divided by the peak systolic shift (3). Analysis 
of Doppler waveforms from an arterial source yields information 
about downstream impedance to flow: the Doppler index (DI) 
worsens with increasing pathology of fetoplacental vascular 
system (4). Abnormal fetal placental angiogenesis characterized 
by sparse, elongated, uncoiled, and less ramified terminal 
capillary loops are seen in pregnancies complicated by growth 
restriction and abnormal umbilical arterial Doppler in 
preeclampsia (5,6).  
        As the stress intensifies and/or lengthens, the fetus 
mobilizes defensive responses that include preferential 
preservation of fetal growth over placental growth, changes in 
fetal movement pattern, deceleration of the fetal growth rate, and, 
eventually, chronic hypoxia and acidosis. The primary fetal 
hemodynamic response to this deprivation involves redistribution 
of blood flow to the brain, heart, adrenals, and placenta at the 
expense of flow to muscles, viscera, skin, and other less critical 
tissues and organs (7). Changes in blood flow impedance in the 
fetal regional circulations underlie this phenomenon. Doppler 
ultrasound demonstrates these circulatory changes associated 
with fetal compromise and allows perinatal prognosis. The 
sequence of changes in fetal heart rate, Doppler findings, and 
other biophysical parameters during progressive fetal 
compromise reflect the fetal homeostatic response to chronic 
hypoxia (8). Abnormal elevation of Doppler indices precedes 
loss of fetal heart rate variability and reactivity, eventually 
leading to decline and loss of fetal breathing and body 
movements (9,10).  
        Absence of end-diastolic flow velocity (AEDV) or reversal 
of end-diastolic flow velocity (REDV) is associated with 
markedly adverse perinatal outcome, particularly a high perinatal 
mortality rate with a higher prevalence of chromosomal 
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abnormalities (especially trisomy 13, 18, and 21) and congenital 
anomalies (11,12).  
        The aim is to study the relation between preeclampsia 
umbilical blood flow changes and pregnancy outcome (fetal 
weight, Apgar score and NCU admission). 
 

II. PATIENTS AND METHODS 
        The study population consisted of 100 preeclamptic 
singleton pregnants (50 with severe & 50 mild) and 50 women 
with normal pregnancies served as control, the patients were 
collected while attending Al-Elwiya Maternity Teaching hospital 
in Baghdad from 1st May 2013 to end of July 2014. Their  
gestational age was more than 36 weeks in both groups and was 
established by the accurate menstrual history and an 
ultrasonographic examination  report  before 20th week of 
pregnancy ( growth restriction and pregnant with medical 
disorders like diabetes had been excluded from the study). 
        Preeclampsia was diagnosed when blood pressure  ≥140/90 
after 20th week of gestation with appropriate cuff and supine 
position in at least two occasions 4 hours  apart and random 
proteinuria of ≥+1 or 24hours proteinuria more than 300m. Rise 
of blood pressure to ≥160/110 with a proteinuria of >+2 or 24 
hours proteinuria of >2 gram, and presence of headache, 
epigastric pain, blurred vision, pulmonary edema, abnormal liver 
and renal function test was considered as severe preeclampsia. 
Questionnaire form  was designed for the patients where the 
demographic data (Age, parity, LMP, medical diseases) and the 
doppler indices readings  were recorded for study analysis. Cases 
of  intra uterine growth restriction, fetal anomalies, twin 
pregnancy, and underlying chronic disease were excluded from 
the study.  All the participants underwent a routine 
ultrasonogrphic scan before the Doppler examination by which 
gestational age was confirmed and presence of intrauterine 
growth restriction and fetal anomaly were excluded. Doppler 
ultrasound examination of the umbilical artery was performed on 
them in the left lateral recumbent position using a color Doppler 
system (Acuson x300). The umbilical artery was identified and 
flow velocity waveforms were obtained from a free-floating. 
        Loop of the cord during fetal quiescence the sample volume 
was 2–4 mm and the smallest possible velocity scale and lowest 
required pulse repetition frequency were used. Recordings were 
made when at least three nearly identical consecutive waveforms 
were visible on the screen. All sonographic studies were 
performed by the same expert examiner who was not aware of 
the study design. Doppler parameters including pulsatility index 
(PI) , resistance index (RI) and(S/D) ratio were calculated by the 
dedicated software supplied within the Doppler equipment. The 
average value of at least two waveforms was considered as the 
final measurement.                              
        Out  of  100  preeclamptic  patients, 50 with mild PET, 25 
of them, their pregnancy was terminated by caesarean  section 
either because  they developed  severe PET, in 16 pregnants,  
during the study period or fetal distress  during  labor in 9 of 
them. The remaining (25 women) delivered by vaginal delivery  
under our strict supervision. 
        While those with  severe PET (50 women), 46 were 
delivered by Caesarean section either  because maternal distress 

in 36 or for fetal distress in 10 & only 4 pregnants in this group 
had controlled vaginal  birth. 
The newborns were examined by pediatrician for  Apgar scoring  
& fetal body  weight. Regarding neonatal unit admission, 13 
babies of those with severe preeclampsia were admitted to the 
unit for more than 24 hr (2-3 days) while only10 babies of those 
with mild PET and only 2 babies of the control group required 
admission to the neonatal unit. 
 

III. STATISTICAL ANALYSIS 
        Independent t-test was used for continuous variables with 
normal distribution.  
        Mann-Whitney test was used to calculate the differences 
between the two groups in case of nonparametric data. Receiver 
Operating Characteristic curve analysis was performed and the 
area under the curve (AUC) with corresponding confidence 
intervals (CIs) was calculated. Diagnostic characteristics of the 
indices were determined by means of sensitivity, specificity, 
positive predictive value (PPV), negative predictive value (NPV) 
and positive likelihood ratio (LR+). SPSS (Statistical package for 
social perform data sciences) was used to analysis 
 

IV. RESULTS 
Table 1:  Describes basic characteristic of normal and 
preeclamptic groups (mild and severe) by their age, gestational 
age, gravity and living child which are shown by mean and 
standard deviation to all 150 pregnant (50 normal, 50 mild and 
50 severe preeclampsia). 
 

Table 1. Basic characteristics of the studied groups 
 

                    Number are  shown as mean(SD) 
            
        Table 2: Describes umbilical artery indices of normal and 
preeclamtic (mild and severe) groups including [pulsatility index, 
resistance index and systolic/diastolic ratio] by mean and 
standard deviation of the results and analyses the results by P-
value between normal pregnancy and total preeclampsia value 
and also between mild and sever preeclampsia. So it shows 
increase of umbilical artery indices in total  preeclamptic group 
in compare to normal pregnancy group ,which shows  
PI[1.32(0.23)] in total preeclampsia compare to [0.97(0.18)] of 
normal group, Also in RI [0.77(0.09)] in total preeclampsia 
compare to [0.64(0.08)] of normal pregnancy group, In S/D ratio 
also there is increase in preeclamptic group [3.38(0.82)] in 
compare to normal pregnancy group [2.68(0.16)].P-value in 

Group 
 characteristic 
 

Normal 
pregnancy 

Mild 
Preeclampsia 

Sever 
preeclampsia 

Age (years) 
 

25.6(4.3) 26.4(4.4) 27.2(3.2) 

Gravity 
(number) 
 

2.1(1.1) 1.5(0.9) 1.9(1.2) 

Living child 
(number) 

0.8(0.9) 0.4(0.6) 0.3(0.5) 
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study of all three indices results in normal pregnancies and total 
preeclampsia was <0.001 which have level of significance. While 

P-value of all three indices in mild and sever preeclampsia was< 
0.05. 
                                                  

Table 2. Umbilical artery indices of the studied groups 
 

Index 
 

Normal 
pregnancy 

Total 
preeclampsia 

P-value Mild 
preeclampsia 

Severe 
preeclampsia 

P-value 

Pulsatility 
 index 
 

 
0.97(0.18) 

 
1.32(0.23) 

 
 
 
 
 
<0.001 

 
1.24(0.17) 

 
1.52(0.25) 

 
 
 
 
 
<0.05 Resistance 

 index  
 

 
0.64(0.08) 

 
0.77(0.09) 

 
0.74(0.08) 

 
0.83(0.07) 

Systolic 
 /diastolic 
 ratio 
 

 
2.68(0.16) 

 
3.38(0.82) 

 
2.90(0.24) 

 
3.86(1.41) 

Numbers are shown as mean (SD). 
 

Figure1: Shows the differences in Doppler ultrasound indices between normal pregnancy and mild and severe preeclampsia 
where there is increase of the indices in preeclamptic groups in compare to normal pregnancy group. 

 

 
Number shown by the (mean) 
 

Table 3: Diagnostic characteristics of pulsatility and resistance index for predicting preeclampsia at different cut-offs.by 
comparison of our cut-off value (PI: 0.98) and (RI: 0.64) with other cut-off. 

 
Index Cut-offs 

values 
Se (%) SP (%) PPV (%) NPV (%) LR+ 

 
 
 

0.58 
 

100 1.3 25.3 100 1.01 

0.78 100 17.3 28.7 100 1.21 
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Pulsatility 
Index 

 
0.98 
 

100 53.3 41.7 100 2.14 

1.18 
 

64 85.3 59.3 87.7 4.36 

 
 
 
Resistance 
Index 

0.44 
 

100 1.3 25.3 100 1.01 

0.54 
 

100 9.3 26.9 100 1.10 

0.64 
 

100 44 37.3 100 1.79 

0.81 
 

28 100 100 80.6 NA 

        Se:senitivity  ; SP:specificity  ; PPV:positive predictive value  ;NPV:negative predictive value  ;LR+:positive likelihood ratio  
;NA:not applicable 
 
        Table 4: Describes the number and percentage for indications of termination the pregnancy (maternal distress ,fetal distress & 
normal labor) in mild preeclamptic (50pregnant) and severe preeclamptic (50 pregnant) which shows increase the indication of 
termination because maternal distress 52 (52%), while fetal distress 19(19%) and  by normal labor 29 (29%). 
 

Table 4. indications for termination of pregnancy 
 

Preeclamptic groups 
 

Termination cause Normal labor  
total Maternal distress Fetal distress 

Mild preeclampsia 16(16%) 9(9%) 25(25%) 50(50%) 

Severe preeclampsia 
 

 
36(36%) 

 
10(10%) 

 
4(4%) 

 
50(50%) 

total 
 

52(52%) 19(19%) 29(29%) 100(100%) 

         Number shown as number (%) 
 
        Table 5: Describe fetal outcome of normal group (50pregnant) and preeclamptic groups (50 mild preeclampsia and 50 severe 
preeclampsia) including fetal weight, APGAR score in one minute and 5 minute by mean and standard deviation. NCU admissions by 
number and percentage of each 50 pregnancies group (normal, mild and severe) .which shows decrease in fetal weight in severe 
preeclamptic group { 2.18(0.25) } and mild {2.9(0.22)} in compare with fetal weight of normal pregnancies {3.1(0.23)}, and decrease 
in APGAR score of sever preeclampsia {2.18(0.25)in 1min & 5(0.55)in 5 min} in compares with normotensive group {5.3(0.96) in 
one minute &7.78(0.87) in 5 minute} . NCU admissions there is increase in fetal admissions of  severe preeclamtic  pregnancies [13 of  
50 fetus(26%)] and mild preeclamptic group [10 of 50 fetus (22%)] in compare to normal pregnancy [2 of  50 fetus (4%)]. 
 

Table 5. fetal outcome 
 

groups Fetal body 
Weight 
Mean(SD) 

APGAR score 
Mean(SD) 

NCU 
Admissions 
Number(%) 1 min 5 min 

Normal 
pregnancy 

3.1(0.23) 
 

5.3(0.96) 7.78(0.87) 2(4%) 

Mild 
Preeclampsia 

2.9(0.22) 
 

3.75(1.23) 7.3(1.10) 10(22%) 

Severe 
Preeclampsia 

2.18(0.25) 
 

2.8(0.41) 5(0.66) 13(26%) 
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V. DISCUSSION: 
        It’s very important to predict fetal distress and outcome in 
order to plan early interference and avoid delaying management. 
The results obtained from the study showed higher umbilical 
pulsatility, resistance indices and S\D ratio and worse fetal 
outcome (low birth weight, Apgar score, higher NCU admission) 
in pregnant with preeclampsia compared with normal 
pregnancies reflecting high resistance in placental circulation in 
preeclampsia. The findings obtained from this work go with the 
study performed by Chen et al. (13) who reported a prospective 
longitudinal population-based study of relationship between 
preeclampsia umbilical blood flow and perinatal outcome , not 
only a higher pulsatility index but also a significantly greater PI 
in severe cases of preeclampsia compared to mild cases, S/D, PI, 
and RI all tended to increase with the severity of preeclampsia, 
and these indices were significantly higher in patients with 
severe preeclampsia than in normal group (P<0.01) but they  
showed no significant differences between mild preeclampsia 
group and the normal group (P>0.05). The average birth weight 
of the newborns, Apgar scores were significantly lower (P<0.01), 
and the incidence of fetal growth restriction (FGR) and perinatal 
mortality significantly higher in severe preeclampsia group than 
in the control group (P<0.01). No significant differences were 
found in these parameters between the mild preeclampsia and the 
control groups (P>0.05)  (48). On the other hand, Ozeren et al 
(14) reported who study on umbilical and middle cerebral artery 
Doppler indices in patients with preeclampsia, significant 
differences were found between normal pregnancies and 
preeclampsia patients; all the mean Doppler indices were 
different from those of the normal pregnancies. The UA S/D had 
the highest sensitivity (88%) and diagnostic accuracy (94%) in 
predicting the adverse perinatal outcome & their study goes with 
our finding. Acharya et al. (15) studied doppler indices in 
second half of pregnancy, serial measurement of umbilical artery 
Doppler indices in 130 low risk pregnancies obtained a 50th 
percentile and 95th percentile umbilical artery PI of 0.88 and 
1.22, respectively whereas, 50th percentile RI calculated to be 
0.60 and 95th percentile RI was 0.74 in 33rd week of gestation. 
The difference in the methods and the number of umbilical artery 
waveforms studied can account for the different values reported 
in various studies. Doppler indices from the present study show a 
continuous reduction throughout the second half of pregnancy 
without any plateau or increase near term. There was a 
significant negative association between Doppler indices and 
placental weight and neonatal birth weight, but not with gender. 
The umbilical artery pulsatility index, resistance index, and 
systolic diastolic ratio were 10.5%, 6.8 %, and 13.0 %, 
respectively. According to Skotnicki et al (16)  Doppler 
examinations are highly useful in the prediction of birth status of 
the newborn if the specific conditions and appropriate range of 
the examination are maintained, i.e.: 1) examination must be 
multivascular, 2) it should involve cerebral artery, parenchyma 
resistance vessels (for example renal artery), umbilical artery and 
vein, intramural uterine vessels (for example arcuate or spiral 
artery), 3) among blood flow parameters not only standard 
indices (S/D, RI, PI), but also arterial blood flow waves velocity, 
specific flow and transverse section field should be considered. 
In Viero et al  (17) pregnancies with abnormal fetoplacental 

blood flow (defined by absent or reversed end-diastolic flow 
velocities [ARED] in the umbilical arteries) have a high perinatal 
mortality. In Harman et al. (18) umbilical artery Doppler indices 
reflect downstream placental vascular resistance, strongly 
correlated with intrauterine growth restriction and the 
multisystem effects of placental deficiency. Abnormalities are 
progressive, with reduction, loss, and finally a reversal of 
diastolic flow. In Molvarec et al (19) abnormal fetal flow was 
defined as either signs of centralization of the fetal circulation or 
diastolic block or reverse flow in the umbilical artery or 
descending aorta; this was a criterion for delivery. Fetal 
outcomes were intrauterine growth restriction and birth before 37 
weeks of pregnancy.  In Alfirevic et al (20) abnormal blood flow 
patterns in fetal circulation detected by   high Doppler indices of 
the umbilical artery may indicate poor fetal prognosis. It is also 
possible false positive Doppler ultrasound findings could 
encourage inappropriate early delivery. All these studies go with 
our study and in consistence with these results. Umbilical 
Doppler indices were found to be higher in preeclampsia than in 
normal pregnancy &significantly higher in severe preeclampsia 
with worse fetal outcome (low birth weight, low Apgar score 
&higher NCU admission). Furthermore we report cut-off values 
0.98 for PI and 0.64 for RI, which might be used as sensitive 
marker to detect early signs of fetal distress. 
 

VI. CONCLUSION 
        Umbilical artery Doppler indices increase in preeclampsia 
and these changes tend to be greater in severe preeclampsia and 
worsen the fetal outcome (low birth weight, low Apgar score & 
high NCU admission). Umbilical artery PI and RI seem to be 
more appropriate in excluding preeclampsia as a cause of 
placental insufficiency& predicting of fetal outcome and we 
found the cut-off values 0.98 for PI and 0.64 for RI, to rule-out 
the disease. This helps early detection of fetal compromise & 
prevents delay in management. 
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Abstract- Synchronous stream ciphers are lightweight 
symmetric-key cryptosystems which encrypt a plain-text or 
decrypt a cipher-text. This project includes two new hardware 
designs of the Welch–Gong (WG)−128 cipher, one for the 
multiple output WG (MOWG) version, and the other for the 
single output version WG based on type−II optimal normal basis 
representation. The proposed MOWG design uses signal reuse 
techniques to reduce hardware cost in the MOWG 
transformation, whereas it increases the speed by eliminating the 
inverters from the critical path. This is accomplished through 
reconstructing the key and initial vector loading algorithm and 
the feedback polynomial of the linear feedback shift register. The 
proposed WG design uses properties of the trace function to 
optimize the hardware cost in the WG transformation. The 
security of WG and MOWG ciphers are increased by providing 
one way encryption to the initial vector using cryptographic hash 
functions. The proposed designs have less area and power 
consumptions than the existing implementations of the WG 
cipher. The software used for simulation is Xilinx ISE and the 
programming language used is VHDL. Hardware 
implementation of the project is done using Spartan-3E FPGA. 
 
Index Terms- Linear feedback shift registers(LFSR), Optimal 
Normal Basis(ONB), Stream ciphers, Welch-Gong 
transformation. 
 

I. INTRODUCTION 
raditionally, many hardware-oriented stream ciphers have 
been built using linear feedback shift registers (LFSRs) and 

a filter/combiner Boolean function. However, the discovery of 
algebraic attacks made such a way of design insecure. Many 
nonlinear feedback shift registers-based stream ciphers have been 
proposed in the eSTREAM stream cipher project, which have 
limited theoretical results about their randomness and 
cryptographic properties, and therefore, their security depends on 
the difficulty of analyzing the design itself. In addition, the 
arrival of the 4G mobile technology has triggered another 
initiative for new stream ciphers. 
       Synchronous stream ciphers are lightweight symmetric-key 
cryptosystems. These ciphers encrypt a plain-text, or decrypt a 
cipher-text, by XORing the plaintext/ cipher-text bit-by-bit with 
the generated key-stream bits. The key-stream bits are produced 
using a pseudorandom sequence generator and a seed (secret 
key). Stream ciphers are heavily used in wireless communication 
and restricted in resources applications such as 3GPP LTE 
Advanced security suite, network protocols (Secure Socket 
Layer, Transport Layer 

       Security, Wired Equivalent Privacy, and Wi-Fi Protected 
Access), radio frequency identification (RFID) tags, and 
bluetooth, to name some. 
       The Welch–Gong (WG)(29, 11) [29 corresponds to GF (229) 
and 11 is the length of the LFSR] is a stream cipher submitted to 
the hardware profile in phase 2 of the eSTREAM project. It has 
been designed based on the WG transformations to produce key 
bit-streams with mathematically proved randomness aspects. 
Such properties include balance, long period, ideal tuple 
distribution, large linear complexity, ideal two-level 
autocorrelation, cross correlation with an m-sequence has only 
three values, high nonlinearity, Boolean function with high 
algebraic degree, and 1-resilient. The new WG (29, 11) does not 
suffer the chosen initial value (IV) attack. The number of key-
stream bits per run is strictly less than the number of key-stream 
bits required to perform the attack. In addition, the WG cipher is 
secure against any attacks because secured initial vector is used. 
Therefore, the WG(29, 11) is secure and has the randomness 
properties that cannot be offered by other ciphers and, hence, it 
has a potential that the WG stream cipher will be adopted in 
practical applications. 
       Despite of its attractive randomness and cryptographic 
properties, few designs have been proposed for the hardware 
implementations of the WG(29, 11). A direct design using 
computation in the optimal normal basis (ONB), requires seven 
multiplications and an inversion over GF(229). In the proposed 
system, the inversion operation requires four multiplications and 
reduced the other seven multiplications of the WG 
transformation by one through signal reuse. 
       In this project, two designs are proposed. One for multiple-
bit output version of the WG cipher, called multiple output WG 
(MOWG) and the other one for the WG cipher both with secured 
initial vector. The secured initial vector is obtained by 
performing one way encryption to the IV using cryptographic 
hash functions. The MOWG reduces the hardware cost through 
signal reuse by removing one multiplier from the WG 
permutation, whereas it generates d ≤17 output bits. Furthermore, 
it improves the hardware cost and throughput of the cipher. The 
key-stream sequences generated by the MOWG cipher possess 
many of the WG key-stream randomness properties. Also the 
proposed designs optimize the area by reducing the number of 
multiplications in the MOWG/WG transforms. This is done 
through signal reuse for the MOWG and through using the new 
trace properties for the WG. The proposed WG design has 
significant area and power consumption reductions and an 
improved speed compared with existing systems. 
 
 
 

T 
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II. ADVANCED WG CIPHER 
        The Welch–Gong (WG)(29, 11) [29 corresponds to GF(229) 
and 11 is the length of the LFSR] is a stream cipher submitted to 
the hardware profile in phase 2 of the eSTREAM project. The 
proposed WG(29, 11) is a stream cipher in which the properties 
of the trace function when the elements of GF( 2m ) are 
represented in ONB of type-II is used. The proposed WG design 
uses these properties to minimize the hardware complexity of its 
transform and this design eliminates some necessary signals for 
the generation of the initial feedback, which is required to 
conduct the key initialization phase of the cipher. Missing of the 
initial feedback signal is recovered by introducing a serialized 
scheme to generate it. 
        The general block diagram for WG stream cipher is shown 
in figure 3.2. To describe the WG cipher and its operation we use 
F2 = GF(2) is a finite field with two elements 0 and 1 and F2

29 = 
GF(229 ) is an extension field of GF(2) with 229 elements. Each 
element in this field is represented as a 29 bit binary vector. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1 Block diagram of WG cipher 
 

        The WG(29,11) is a bit-oriented filter generator. The WG 
cipher can be used with keys of length 80, 96, 112 and 128 bits. 
An initial vector (IV) of size 32 or 64 bits can be used with any 
of the above key lengths. To increase security, IVs of the same 
length as the secret key can also be used. In the proposed 
method, 128 bit key and 128 bit initial vector is used. The 
sequence generator consists of an orthogonal 29-bit WG 
transform which is applied to the leftmost cell of a primitive 
LFSR of degree 11 over GF(229). 
 
A.  WG Generator 
        WG cipher is a synchronous stream cipher which consists of 
a WG key-stream generator. A simple block diagram of the WG 
key-stream generator is shown in figure 3.3. Which consists of a 
11-stage LFSR and a transformation block. The key-stream 
produced by the generator is added bitwise to the plaintext to 
produce the cipher text. We now describe the WG key-stream 
generator. As shown in figure 3.3, the key-stream generator 
consists of a 11 stage linear feedback shift register (LFSR) over 
F2

29 . 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
Fig. 2 WG Generator 

 
B.  Trace Function 
       This section presents a method for computing the trace of a 
multiplication of two field elements when the representation is in 
the type-II ONB. 
 
Let {β, β2, , . . . , } be a type-II ONB in GF (2m). 
Then 
 
Tr( ) =1,  i=0,1,.....,m-1 
 
Tr( ) =0 , i,j=0,1,.....,m-1. 
 
       A type-II ONB is a dual bias. In a In a type-II ONB, the  
trace  of  the  field  multiplication  of any two  GF  (2m) elements 
A = (a0, a1, . . . , am-1) and B = (b0, b1, . . . , bm-1) is computed as 
the inner product of A and B as follows: 
 

Tr(AB) = (3.1) 
 
       Also in type-II ONB, the two relations below are valid for 
any two elements A and B in GF(2m ). 
 
Tr(AB) = Tr((A>>n)(B>>n)) = 
 
Tr(AB) = Tr((A<<n)(B<<n)) = 
 
       The trace of the field multiplication of any two elements A 
and B, represented in type-II ONB, does not change if an n-bit 
cyclic shift (left or right) is applied to both elements in the same 
direction. 
 
C.  WG Transformation 
       The WG transformation form F2

29 F2 can be regarded as a 
boolean function in 29 variables. The exact boolean 
representation depends on the basis used for computation in F2

29. 
The optimal normal basis provided in previous selections has 
been selected in such a way so that the corresponding boolean 
representation of WG transformation is 1-order resilient. The 
WG transformation is obtained as 
 
WGTrans  =  Tr(1⊕ X  ⊕ Xr1  )+  Tr(   (Xr1     ⊕ 

)) 
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Fig. 3 Advanced WG Transformation 
 

III. MOWG CIPHER 
        The Multi-Output WG(29, 11, 17) cipher, where 29 
corresponds to GF(229), 11 is the number of stages in the LFSR, 
and 17 is the number of output bits. In this design, the MOWG 
transform uses seven multipliers, reducing the number of 
multipliers comparing to existing MOWG cipher. In addition, in 
an attempt to improve the overall speed of the cipher, the LFSR 
is reconstructed to remove the inverters from the critical paths 
during the PRSG phase/initialization phase. The MOWG 
transform design has reduced area and the LFSR/key and initial 
vector loading algorithm (KIA) changes for speed improvement. 
        A MOWG cipher can be regarded as a nonlinear filter. A 
MOWG cipher consists of a linear feedback shift register, 
followed by a MOWG permutation transform. The MOWG 
permutation transform MOWG(x) is defined in terms the 
permutation WGperm . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 4 MOWG Stream cipher 

        The overall proposed architecture of the MOWG(29, 11, 17) 
cipher is shown in figure 3.8. In this figure, the FSM controls the 
input to the LFSR for each phase of operation. In the same 
figure, because of the bit-wise complement operator, the LFSR 
receives the complemented IV during the loading phase. Hence, 
after 11 clock cycles, the initial state of this LFSR, (B0, B1, . . . , 
B10), is basically the complement of the initial state of the LFSR. 
i.e., Bi = Ai ⊕ 1, 0 ≤ i < 11. When the key initialization phase 
starts, the bit-wise XOR of the initial feedback and linear 
feedback applies to the input of the LFSR. 
        The input to the LFSR during the key initialization phase in 
figure 3.8 is complemented with respect to the one. 
        Throughout the PRSG phase, the only input to the LFSR is 
the linear feedback signal Bi = Ai ⊕ 1, 33 ≤ i < 2319 − 1. This 
sets the MOWG transform of figure 3.8 to generate the key-
stream bits. The maximum delay of the MOWG transformation is 
reduced by an amount equivalent to the delay of two inverters. 
 
A  MOWG Transformation 
        The hardware cost of the MOWG cipher is dominated by its 
transform’s field multipliers. Any decrease in the number of 
these multipliers would minimize the area of the overall cipher. 
The figure shows the architecture of the proposed MOWG 
transform, where the number of field multipliers is reduced by 1 
through signal reuse technique. 
        The architecture of the proposed MOWG transform is 
shown in figure 3.7. Where the WG permutation is 

computed as,   
 
  

WGPerm = (1⊕ X ⊕ 
⊕ ⊕ ( ⊕ )) 
(3.7)     
 
        In  the  MOWG(29,11,17),  k=10  and,  hence  ,the signal 

 requires four multiplications and four squaring 
operations. In figure 3.9, the coordinates of the output of 
X⊕Xr1⊕Xr2⊕Xr3⊕ Xr4 in GF(229) are complemented by the 
inverter to generate all 29 bits of the WG Perm function, which 
forms the initial feedback. Seventeen bits of the WGPerm are the 
output of the MOWG in the run phase. The time delay through 
the MOWG transform dominates the delay of the overall cipher. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 5 MOWG transformation block 
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        The modified KIA algorithm is modifying the MOWGs 
LFSR requires its left most stage to hold the complement of the 
IV during the loading phase. Therefore, it is required to 
complement the IV input before it is loaded to the modified 
LFSR. This can easily be implemented by inserting 29 inverters 
at the multiplexer’s input that receives the IV. 
 
B FSM 
        This subsection exposes the architecture of the FSM and 
describes how it schedules the input to the LFSR throughout the 
three phases of operation. figure 3.10 shows the components of 
the FSM. The FSM has two inputs, namely clk and reset, 1-bit 
each, whereas there are two outputs denoted as op0 and op1. The 
reset input is pulled down before each run of the cipher. This 
forces the 11-bit one-hot counter to initialize to (1, 0, . . . , 0), 
i.e., output 0 is the only bit set to a high logic level. In addition, 
when the reset signal is low, the 2-bit binary counter resets its 
state to (0, 0). Because of the 1-bit Register connected to the 
AND gate at the reset input of the 11-bit one-hot counter, this 
counter starts incrementing one clock cycle after the reset signal 
gets pulled up. This assures that the 11-bit one-hot counter 
returns to its initial state after 11 clock cycles. Then, it triggers 
the 2-bit binary counter to increment that starts the initialization 
phase. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Fig. 6 FSM 
 

IV. SECURED INITIAL VECTOR 
        The advanced Welch-Gong and Multi-output Welch-Gong 
stream cipher can be modified by using a secured initial vector to 
increase the security. The initial vector and a secret key are the 
two inputs loaded to the LFSR. So by securing the initial vector, 
the security of the cipher will increase. The secured initial vector 
is obtained by providing an initial vector hashing using 
cryptographic hash functions. This is done by developing an 
algorithm based on cryptographic hash functions. 
        A cryptographic hash function is a hash function or one way 
encryption which is considered practically impossible to invert, 
that is, to recreate the input data from its hash value alone. The 
input data is often called the message, and the hash value is often 
called the message digest or simply the digest. Cryptographic 
hash functions have many information security applications, 

notably in digital signatures. Hash functions are also commonly 
employed by many operating systems to encrypt passwords. Here 
it is used to secure the initial vector. 
       Initial vector is the input used for one way encryption using 
cryptographic hash functions. The output obtained is the secured 
form of initial vector. The algorithm used for hashing technique 
is given below. 
 

• 128-bit initial vector is the input which is 
assigned to a temporary variable word.  

• h1,h2,h2,h4,h5,h6,h7,h8 are the eight constant 
hash words each of 16-bit length. assign 
random values to the hash words.  

• The initial vector is divided into 16-blocks and 
according to the conditions adding, shifting are 
done and hash values are computed.  

• By computing the eight hash values, finally the 
128-bit output will obtained in the secured 
form.  

 
       This security of the cipher can be increased by this method. 
since it is a one way encryption, the initial vector cannot be 
reconstructed. 

V. RESULTS 
       The simulation results of WG encryption and decryption are 
shown below. 
 
 
 
 
 
 
 

Fig. 7 WG encrption 
 
 
 
 
 
 
 

Fig. 8 WG  decryption 
 

VI. CONCLUSION 
       Advanced WG-128 and MOWG-128 stream cipher with 
secured initial vector are the new stream ciphers were 
implemented. The proposed MOWG will reduces the number of 
field multipliers in the transform by signal reuse. In addition, it 
increases the speed by eliminating two inverters delay from the 
critical path. This is accomplished by reconstructing the KIA and 
feedback polynomial of the LFSR. The proposed WG have 
properties of the trace function for type-II ONB and it will 
reduce the area and power consumption. The security of the WG 
and MOWG can be increased by adding the initial vector hashing 
to the initial vector using cryptographic hash functions. The 
comparison of WG and MOWG is also implemented in this 
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project. The software implementation is done in Xilinx ISE and 
hardware implementation on Spartan-3E FPGA. 
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Abstract- Antioxidant properties of plants are well established. 
Hence this study aims to evaluate the various enzymic 
antioxidants such as  superoxide dismutase(SOD), Catalase 
(CAT), Peroxidase(POD), Polyphenol oxidase(PPO), 
Glutathione-S transferase (GST), Glutathione peroxidase (GSH-
Px) and Glutathione reductase (GR) in the methanolic extracts of 
Syzygium cumini and Momordica charantia seed, leaf, seed mix 
and leaves mix samples.. The seed extract of Syzygium cumini 
showed the maximum activity of catalase, superoxide dismutase, 
polyphenol oxidase, Glutathione-S-transferase, Glutathione 
reductase and registered lowest value in the peroxidase activity. 
The leaves mixture showed the maximum activity for polyphenol 
oxidase. Glutathione reductase activity was formed to be highest 
in the methanolic extract of Momordica charantia leaf. 
 
Index Terms- Syzygium cumini, Momordica charantia, enzymic 
antioxidants 
 

I. INTRODUCTION 
edicinal plants represent rich source of antimicrobial 
agents. Based on WHO reports, more than 80% of the 

world population relies on traditional medicine for their primary 
healthcare needs (Varahalarao Vadlapudi and Kaladhar, 2012). 
Medicines from natural products are the growing world-wide 
interest and act as complementary or alternative medicine to 
ameliorate many diseases (Thirupathi et al., 2008). The 
inadequate supplies, high cost, side effects with the modern 
medicines have led to a reawakening of interest in the plants 
utilization and their products in recent years (Magaji et al., 
2008).  
        India stands as the rich source of medicinal plants and their 
plant products for the development of therapeutic materials 
(Prabhu et al., 2008). Chopde et al., (2008) have viewed 
medicinal herbs as an indispensable part of the traditional 
medicine practised all over the world for its low costs, easy 
access and ancestral experience. It is very important to undertake 
studies relating to screening of the folklore medicinal plants for 
their proclaimed biological efficacy (Mali et al., 2008). 
        Antioxidants are naturally present in the spices and herbs 
and thus play an important role in the chemoprevention of 
diseases and aging (Khalaf et al., 2007). Many ailments like 
inflammation, hyperlipemia, artherosclerosis, osteoporosis, bone 
resorption, cardiovascular diseases, immune deficiency, central 
nervous system disorders and cancer have also been effectively 

treated with the medicinal plants (Talhouk et al., 2008). Severe 
ill-fated diseases like diabetes have been shown to have 
significant relief with the plant extracts and their products 
(Sathishsekar and Subramanian, 2005). 
        Syzygium cumini is being widely used to treat diabetes by 
the traditional practitioners over many centuries. Ithas been 
shown to decrease the oxidative stress in diabetes which was 
greatly increased due to prolonged exposure to hyperglycemia 
and impairment of oxidant/antioxidant equilibrium(De Bona et 
al., 2010). 
        Padmaja Chaturvedi (2012) stated that Momordica 
charantia has also used for management of diabetes in the 
Ayurvedic and Chinese systems of medicine from the time 
immemorial. Many reports are there on its effects on glucose and 
lipid levels in diabetic animals and some in clinical trials. The 
extract of Momordica charantia has shown significant decrease 
in ulcer index, total acidity, free acidity and pepsin content 
(Samsul Alam et al., 2009). 
 

II. MATERIALS AND METHODS 
1. Preparation of Plant Extracts:  
        The air-dried leaves and seeds of S. cumini and M. 
charantia were pulverized into powdered form. The dried 
powders (0.5 g) of the samples were extracted by soaking with 
methanol (Me-OH) using orbital shaker for 48 hrs at room 
temperature. Using Whatman No.1 filter paper the extracts were 
filtered. Residues were re-extracted twice with fresh aliquots of 
the same solvents. Solvents from the combined extracts were 
evaporated using a vacuum rotary evaporator and the resulting 
residues were used for the analyses. 
 
2. Procedure: 
Estimation of Catalase 
        The estimation of catalase was done according to the 
method described by Luck, 1947. Each sample was homogenized 
in a blender with M ⁄ 150 phosphate buffer (assay buffer diluted 
10 times) at 4˚C and centrifuged. The sediment was stirred with 
cold phosphate buffer, allowed to stand in the cold with 
occasional shaking and then the extraction was repeated. The 
combined supernatants were used for the assay. Read against a 
control cuvette containing the enzyme solution as in the 
experimental cuvette, but containing H2O2 free phosphate buffer 
(M ⁄150). 3 ml of H2O2 phosphate buffer was pipetted out into 
the experimental cuvette and 0.01-0.04 of the sample was added 
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and mixed with a glass or plastic rod flattened at one end. Note 
the time (Δt) required for a decrease in absorption from 0.45 to 
0.40. The value was used for the calculations. If ‘t’ is more than 
60 sec. The measurements have to be repeated with a more 
concentrated solution of the samples. 
 
Estimation of Peroxidase 
        The estimation of peroxidase was carried with the method 
described by Reddy et al., 1995. One part of each sample was 
macerated with five parts (W ⁄ V) of 0.1 M phosphate buffer (pH 
6.5) in a homogenizer. Centrifuge the homogenate at 500 rpm for 
15 min and the supernatants were used as the enzyme source. All 
procedures were carried out at 5˚C. 3 ml of 0.05 M pyrogallol 
solution and 0.02 ml of enzyme extract were pipetted out in a test 
tube and the spectrophotometer was adjusted to read ‘0’ at 430 
nm. Then 0.5 ml of 1% H2O2 was added in the cuvette and 
change in absorbance for every 30 seconds up to 3 minutes was 
recorded. 
 
Determination of Superoxide dismutase (Misra and 
Fridovich, 1972) 
        The incubation medium contained a final volume of 3ml, 
50mM potassium phosphate buffer (pH 7.8), 45µM methionine, 
5.3µM riboflavin, 84µM Nitro Blue Tetrozolium (NBT) and 
20mM potassium cyanide. The tubes were placed in an 
aluminum Foil-lined box maintained at 25oC and equipped with 
15W fluorescent lamps. Reduced NBT was measured 
spectrophotometrically at 600nm after exposure to light for 10 
minutes. The maximum reduction was evaluated in the absence 
of the amount of enzyme giving 50% inhibition of the reduction 
of NBT. 
 
Determination of Polyphenol oxidase (Esterbauer et al., 1977) 
         5 g of the plant sample was ground and made up to 20 ml 
with the medium containing Tris-HCl, sorbitol and NaCl. Then, 
the homogenate was centrifuged at 1500 rpm for 15 minutes at 
4°C. The supernatant was used for the assay. Catechol solution 
(0.3 ml)  and phosphate buffer (2.5 ml) were added into a cuvette 
and the spectrophotometer was set at 495 nm. The enzyme 
extracts (0.2 ml) were added and the change in absorbance was 
recorded for every 30 seconds up to 5 minutes. One unit of 
catechol oxidase or laccase is defined as the amount of enzyme 
that transform one μmole of dihydrophenol to one μmole of 
quinine/minute. 
 

Estimation of Glutathione-S-transferase (Habig et al., 1974) 
        The enzyme activity was determined by monitoring the 
change in absorbance at 340nm in a spectrophotometer. 0.1 ml of 
both substrates (GSH and CDNB were taken in 0.1M phosphate 
buffer (pH 6.5) at room temperature to make a volume of 2.9 ml.  
The reaction was started by the addition of 0.1 ml of sample to 
this mixture; the readings were recorded against distilled water 
blank for a minimum of three minutes. The complete assay 
mixture without the sample served as the control to monitor non-
specific binding of the substrate. Care was taken to ensure that 
final concentration of ethanol in the mixture was always less than 
4%. 
 
Estimation of Glutathione Peroxidase (Rotruck et al., 1973) 
        To 2ml of Tris buffer, 0.1ml of sodium azide, 0.2ml of 
EDTA and 0.5ml of plant extracts were added. 0.2ml of 
glutathione followed by 0.1ml of hydrogen peroxide were added 
to the mixture, mixed well and incubated at 37°C for 10 minutes 
along with a tube containing all the reagents except sample. The 
reaction was arrested after 10 minutes by the addition of 0.5 ml 
of 10% TCA. The samples were centrifuged and the supernatant 
was assayed for glutathione. 
        The activities are expressed as µg GSH consumed 
/minute/mg protein.       
 
Estimation of Glutathione Reductase 
        Glutathione Reductase was estimated by following the 
method proposed by David and Richard, 1983. According to 
them 20% aqueous extract was prepared in 0.12 M phosphate 
buffer of pH 7.2, used as the source of enzyme. The assay system 
contained 1 ml of 0.12M potassium phosphate buffer, 0.1ml of 
10mM sodium azide, 0.1 ml of 15mM EDTA, 0.1 ml 0f 6.3mM 
oxidized glutathione and 0.1ml of enzyme source and water in 
the final volume of 2 ml. Kept for 3 minutes. The 0.1 ml of 
NADPH was added. At 340nm the absorbance was recorded at 
an interval of 15 seconds for 2 to 3 minutes. For each series of 
measurement controls were done that contained water instead of 
oxidized glutathione. The enzyme activity was expressed as milli 
moles of NADPH oxidized/minutes/ g sample. 
 

III. RESULTS AND DISCUSSION 
        The levels of various antioxidative enzymes were 
determined and presented in Figures I and II. 
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Figure 1- Levels of enzymic antioxidants in the seed and leaves samples of S. cumini and M. charantia 
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Figure 2- Levels of enzymic antioxidants in the seed and leaves samples of S. cumini and M. charantia 
 
 

Leaf Seed Leaf Seed Leaf mix Seed mix

1

2

3

4

5

6

Gl
uta

thi
on

e r
ed

uc
tas

e

Syzygium cumini      Momordica charantia

 
 
 

Leaf Seed Leaf Seed Leaf mix Seed mix

3

4

5

6

7

8

P
er

ox
id

as
e 

ac
tiv

ity
 (U

/g
)

Syzygium cumini          Momordica charantia

Leaf Seed Leaf Seed Leaf mix Seed mix

0.3

0.4

0.5

0.6

0.7

Po
lyp

he
no

l O
xid

as
e 

(U
/g

)

Syzygium cumini     Momordica charantia

 B

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 12, December 2015      479 
ISSN 2250-3153   

www.ijsrp.org 

Leaf Seed Leaf Seed Leaf mix Ssed mix

0.0

0.5

1.0

1.5

2.0

2.5

3.0

G
lu

ta
th

io
ne

-S
-tr

an
sf

er
as

e 
(U

/g
)

Syzygium cumini     Momordica charantia

 B

Leaf Seed Leaf Seed Leaf mix Seed mix

1

2

3

4

5

6

Gl
uta

thi
on

e r
ed

uc
tas

e

Syzygium cumini      Momordica charantia

 
        From figure 1 it is evident that the maximum activity of 
Catalase and Superoxide dismutase was observed in the seed 
extract of Syzygium cumini, 158.122 U/g) whereas the seed 
extract of Momordica charantia was found to be the poorest 
source of the above mentioned enzymes(368.958 U/g, 16.471 
U/g). But in the case of peroxidase the seed extract of Syzygium 
cumini registered the lowest value (2.985U/g) though it exhibited 
maximum activity for Catalase and Superoxide dismutase.  
        The crude methanollc extracts and essential oils of leaves of 
S. cumini exhibited higher antioxidant activity (Mohamed et al. 
2013). The extract of leaf mixture recorded the maximum 
activity of polyphenol oxidase (0.700U/g) and the minimum 
activity was shown by the seed extract of Momordica charantia 
(0.295U/g).  
        Some isoenzymes of peroxidases are reported to exhibit 
polyphenol oxidase (PPO) activity which is involved in active 
scavenging of oxygen radicals (Okpuzor and Omidyii, 1998).  
From figure 2 it is observed that the activity of Glutathione-S-
transferase (2.908U/g) and Glutathione peroxidase (29.036U/g) 
was found to be the maximum in the seed extract of Syzygium 
cumini and the leaf extract of Momordica charantia showed the 
highest activity of Glutathione reductase (5.578 U/g). Aqueous 
and ethanolic crude extract of S. cumini skeels have the highest 
total phenolic content and antioxidant activity (Lanchakon 
Chanudom et al. 2015). Least activity of Glutathione peroxidase 
and Glutathione reductase was noticed in the seed extract of 
Momordica charantia and Glutathione-S-transferase in the leaf 
extract of Syzygium cumini. 
        Ali et al. (2005) have reported that the increased level of 
enzymic antioxidants glutathione peroxidase and glutathione-S-
transferase in root and leaves segments of Phalaenopsis led to the 
breakdown of oxidants such as H2O2, organic hydroperoxides 
and lipid hydroperoxide resulting in greater protection against 
oxidative damage. 
 

IV. CONCLUSION 
        The various enzymic antioxidants have been evaluated in 
the methanolic extracts of leaves and seed samples of S.cumini 
and M.charantia. Hence the S.cumini and M.charantia have 

proved to be potent source of antioxidants in eradicating the free 
radicals. Further purification can be done and drug designing can 
be focussed from these samples for the future benefit of the 
society. 
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Abstract- Semantic map is defined as a complex network of 

words or phrases which are related in predefined way.  To search 

related words or phrases for a given English word from a large 

database of English language is a massy process of comparison 

for a computer. Each time to search desired set of words or 

phrases requires amount of computer processing if the search 

database is large enough and it is necessary to obtain some kind 

of solution that makes searching efficient and making maximum 

usage of the computer. The words and phrases may be related 

using synonyms, antonyms or homophones which are the words 

which have similar pronunciation but different spellings and 

meanings. In this paper researcher has designed and obtain a 

solution model to search set of homophones for a given English 

word from a large database of English words. The fast retrieval 

searching process of homophones requires some kind of data 

structure suitable for fast searching. It is assumed here that the 

data structure used here is in form of semantic map network 

which is directly available.  Also to test the phonetic equality 

about the words whether they are homophones or not we require 

phonetic algorithms. The paper emphasizes on the searching 

process with model, algorithm for searching process and 

comparison of benefits compared to direct searching. We use 

here indexing like mechanism for fast searching. 

 

Index Terms- Semantic map, Searching Operation, Homophone, 

Homophone family, Algorithms, Time Complexity, Algorithm 

Efficiency, Searching Efficiency, Phonetic Equality, 

Pronunciation 

 

I. INTRODUCTION 

earching is widely used operation in the world of computing.  

We use different searching techniques to search something 

from the internet through search engine or to search information 

using queries from large database. Thus search operation is 

weaved a routine life of human being. Computers search amount 

of data to retrieve desired information from a database having 

bulk amount of data. Almost searching is at centre in almost 

every kind of computer application. To search homophone for a 

given word from a large list of English word database requires 

any phonetic algorithm to determine phonetic matching. The 

process requires performing phonetic comparison between the 

given word and every word in a database. Many algorithms exist 

to determine phonetic equality. Two words are said to be having 

same pronunciation if they sound alike and referred to as 

homophones[8]. This process of searching group of homophones 

from a large database of English words, is time consuming and 

wasting of computing utilization. If searching of homophones is 

performed frequent other solution must be required. 

       The effort in this research paper is to design a solution to 

search from a semantic map of homophone words. It is assumed 

that the semantic map network of homophone words is already 

constructed. The file structure of this map is known and how to 

search from this network of word is modeled which proves 

performance enhancement of searching process.  This technique 

is more efficient as network related all the homophones with one 

another. The assumed semantic map records indices of every 

related homophone. This organization of data structure uses two 

file. One is the merely listing of the words and the second index 

file is the semantic map knowledge base of homophone. Both the 

files are accessed in searching process.  

       The paper is organized from the phonetic algorithms which 

are used to determine phonetic similarity, introduction to 

semantic map structure to relate the words in some of the way, 

semantic map file structure which is available and which will be 

searched, searching semantic map model, searching from 

semantic map algorithm implementation and at last conclusion 

and performance criteria. 

 

II. INTRODUCTION OF PHONETIC ALGORITHMS 

       Phonetic algorithms determine the phonetic equality among 

words. Many algorithms are existed for various languages. Few 

such algorithms are described as follows[3][4]. 

       Soundex algorithm was originally developed by Robert C. 

Russell and Margaret K. Odell in 1918. This algorithm yields a 

four character string according to the given English word where 

the first character is the first alphabet character of the given word 

and remaining three characters are digits entirely representing the 

phonetic encoded string which is compared for phonetic 

equality[5]. 

       Daitch-mokotoff soundex is a modified version of the 

original soundex algorithm which was named as D-M soundex 

which was first designed in 1985 by Gary mokotoff and later 

improved by Randy Daitch to match surnames of Slavic and 

German languages. This algorithm returns the six digit numeric 

code for the given word. 

       Kolner phonetic algorithm is similar to soundex but was 

designed for German words. 
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       Metaphone family of algorithms are suitable for most of the 

English words and these algorithms are used for many English 

spell checkers and dictionaries. First metaphone algorithm was 

developed by Lawrence Phillips in 1990. Later variation of 

metaphone by him was double metaphone and incorporating 

other languages also. In 2009 he released the third version of 

metaphone which achieves accuracy of 99% of English words[6].  

NYSIIS meaning that New York state Identification and 

Intelligence System which is known as NYSIIS phonetic 

algorithm was developed in 1970 and has achieved increased 

accuracy over soundex algorithm. 

       The match rating Approach (MRA) is a phonetic algorithm 

which was developed by Western Airlines in 1977 for indexing 

and comparing homophonous names. MRA uses distance 

calculation between two words. It can compare maximum of 12 

character words. 

       The Caverphone phonetic algorithm was developed by 

David Hood at the University of Otago in New Zealand in 2002 

and revised in 2004. It was created for data matching between 

late 19
th

 century and early 20
th

 century electoral rolls to 

commonly recognize the names and surnames.  

       All these algorithms have their own advantages and 

characteristics. Any algorithm or combination of these 

algorithms can be used for better accuracy for determining 

phonetic equality. Use of more than one algorithm proves better 

performance for identifying homophones. By using these 

algorithms it is possible to search the family of homophones. For 

this, it is necessary to bind homophones together in form of 

semantic map which can also be called as network of homophone 

words. In this paper we have already such a network of word 

formed as semantic map.  This semantic map is searched using a 

derive algorithm. 

 

III. SEMANTIC MAP INTRODUCTION 

       Semantic map relates the words and represented in form a 

network of words[13]. This graphical representation of the words 

is more suitable to understand the concept and relationship 

among the words. The semantic map can be defined as network 

of words or word web for some relation that binds them together. 

Semantic map can be useful for increasing the vocabulary, 

clearing the concepts, simplify the solution that can be used to 

implement the artificial intelligence in computer applications. 

Here adopted semantic map consists of number of circles 

representing the word and connected with the other circled words 

through arcs which represents the homophone relationship. Other 

possible semantic maps may be constructed for other kind of 

relationships like synonyms, antonyms or phrases which have 

similar conceptual and contextual meaning[12][13]. This 

research paper uses such a semantic map of homophones and 

searching is made for the given word from a large database of 

English words. General form of semantic map is depicted in 

following figure[10]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 : General Semantic map 

 

       The arcs are bidirectional joining circled words representing 

the relationship and binding them together. The circles or nodes 

are united through the arcs in map using the indices. There may 

be isolated nodes which have no homophone. Many such 

semantic maps of words can be possible based on the relationship 

among the word. But the basic mechanism remains the same to 

bind all the related words together. Searching operation can 

efficiently be applicable and movement from one word to 

another related word can directly be possible using the indices of 

each word in the semantic map. 

     

IV.    IMPORTANCE AND NECESSITY OF RELATED 

HOMOPHONE SEMANTIC MAP NETWORK 

       We can use more than one phonetic algorithm for searching 

set of homophones for a given English word from a large English 

word database for improved performance. The given word must 

be phonetically compared using these algorithms with each and 

every word in the large word database. The process of such direct 

searching homophones is time consuming and requires more 

computing. This kind of process can be implemented using linear 

search approach. Although the word may be arranged in 

alphabetical order, possibly binary search can also be not 

applicable as all the words in the database must be compared 

with the given word. So it is not possible to take advantage of the 

computing power. For an example if database has English word 

list of 72000 words approximately for simplifying calculation 

then the given word must be compared with all the 72000 words 

using selected phonetic algorithms. If  search frequency is more 

than this direct searching technique is an inefficient searching 

involving more computation. But the same kind of searching can 

be applied using some other solution to improve the 

performance. One solution is to use semantic map. We assume 

that a semantic map of homophone is available to us and then we 

require a procedure to search from this semantic map. Although 

the process of constructing a semantic map is time consuming 

process which is acceptable because it is only one time 

processing and after construction searching can be performed 

efficiently as any number of times. The prepared network of 

homophone words semantic map then can be treated as 
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knowledge base having the knowledge of related words. 

Database file organization and structure of the available semantic 

map network of homophone words is depicted in following 

figure 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 : Original and Semantic map File Structure 

 

       For sake of simplicity a set of homophones are listed in two 

files. First file just consists of words each in a separate line. 

Second file representing the complex semantic map which ties 

the homophones using indices. Whenever search for homophones 

is made for a given word, it is searched from the first file by 

applying the linear search algorithm and phonetic matching 

algorithm. Once the match is found its index is recorded and the 

word with the same index is located in second file. Now in 

second file, record contains a list of indices separated by comma 

at the end of the word. These indices are parsed and one by one 

indices are fetched and directly locating the word at that index 

from the first file which is the homophone for a given word. 

Further, in this example only two homophones are displayed, but 

in actual implementation may have more related words. Also it is 

possible to apply search directly using the second file only but in 

this case parsing process may be increased. Here the effort is 

being made for achieving the desired performance with the cost 

of duplicate content file, which offers significant performance. In 

many computing applications, time and space complexities are in 

inverse proportional to each other. If we try to save time, space 

may increase, and if we try to save space time may increase. 

Here, the space increase cost can be acceptable comparing to the 

efficient performance is achieved in searching process.  

 

V. SEARCH PROCEDURE MODEL FROM A SEMANTIC MAP 

NETWORK STRUCTURE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3 : Searching homophone model from Semantic map 

network of homophones 
 

       The model is designed and developed for searching 

homophones from a given semantic map network. Word list of 

nearly 72000 words is used that forms a semantic map network. 

First an input word is taken to search a set of homophone words. 

This word is compared and searched from the first database file 

having listing of words. Once a phonetic match is found may be 

the same word or similar pronunciation word, its index entry is 

noted. The record with that index is directly located in second 

file. The record at that index in semantic file contains a set of 

indices. Entire record is parsed and homophone word indices are 

used to find out the word directly from the database. The list of 

indices are used one by one locate the word in the first file again. 

Using indexing scheme, search process becomes faster. All the 

words at found indices are the homophone words and returned as 

searching result. The prime condition here is that, the semantic 

map must have been constructed prior to the searching is applied. 

It is also possible to search using a single semantic file but the 

overhead of parsing becomes cumbersome. So the process is 

simplified and searching becomes more efficient.   

       From the example of the file structure in figure 1, a search of 

homophones for a word “sign” is performed. First the input word 

“sign” or its any homophone is phonetically compared with all 

the words in first database file. Here the match is found at word 

index at 5. The word at index 5 is located in second file 

representing semantic map of homophones. The record at this 

location consists of comma separated indices. In this example at 

the end, it contains index 6 meaning that word at index 6 is the 

homophone of this word. Now all these indices are parsed and 

again located words with these indices in first file. In this 

example word at location 6 is “sine” is recorded as homophone. 

All such words whose indices are at the end of the found word 

are returned back as a result.   
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       This searching is efficient because only first match is 

required to obtain the index of the word itself or its first 

homophone and not necessary to compare with every homophone 

word. This reduces the redundant processing of comparisons. For 

example if for a given word has say 10 homophones as its  

family homophones then it requires to scan first file only once 

until a first match is found. Once the match is found, its 

homophone indices are available in second semantic map file and 

directly located the indexed words. Without this approach it is 

necessary to compare each word in the first file using suitable set 

of phonetic algorithms. Number of comparison is reduced and 

hence the performance is improved.  

       The entire process encompasses of two procedures. One to 

create semantic homophone map and second is to search using 

this constructed semantic map. This paper is about the searching 

procedure and assumed that semantic map with structure given in 

figure 2 is already available. The procedures can be implemented 

using any programming language supporting database handling 

or file handling capabilities. . 

       Algorithm For Searching Homophones From Semantic Map 

Homophone Word Network 

 

Algorithm for searching homophones for a given word is listed 

as follows. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

       Algorithm processes by initiating connection with both the 

files, first original word database file for reading all the words 

and second semantic map homophone word file containing 

indices. Searching starts from first file by searching homophone 

for a given word. Once the match is found, it index is recorded in 

variable INDEX. The record with the index INDEX is located in 

second semantic file. Then the record is parsed and only the 

indices at the end are stored in an array representing the indices 

of homophones for a given word. Parsing mechanism requires 

separating each index which is comma separated. Once indices 

are parsed and stored, the records at those indices are located one 

by one in first file and recorded in a string array. The strings in 

this array represent the homophone family of the given word and 

the algorithm is terminated by closing the files and connections.  

 

VI. CONCLUSION  

       The algorithm can be implemented using any programming 

language supporting database and file handling capabilities. 

Prerequisite of this algorithm is the semantic map of homophone 

must be available, as it works on the file structure designed as 

given in figure 2. Exact amount of time is not calculated but the 

time required using this search technique is less compared to 

direct searching entire database file of English words. Preparing 

semantic map requires hours of time depending on the amount of 

words in database but once it is created searching a family of 

homophones becomes more efficient using this algorithm.  

       Further, this technique can be employed to other computer 

applications where direct searching using linear search or binary 

search is not applicable or not efficient. One of the search 

applications which employ such technique is search engine 

which filters the database and returns only the related search 

result. In general using such technique there may be possibly 

many scope exist where text searching is at the center.  
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Abstract- A descriptive study is conducted at Al- Najaf City in 
Iraq on (540) secondary schools' adolescents which aims at 
constructing a causal model for the early detection of students’ 
exposure to risk factors .The results depict that secondary  school 
students  are  exposed to  risk factors Which are directly linked to 
their  behavior ,   families ,   schools and communities , and they 
experience psychological problems on a large scale which  
include suicidal ideation  and suicide attempts. Furthermore, they 
also experience physical problems that include disabilities and 
genetic diseases. So, they do not receive adequate protective 
measures as result of the roles of government, school and their 
families. 
 
Index Terms- Risk Factors, Model, Secondary School Students. 
 

I. INTRODUCTION 
dolescence is one of the most dynamic stages of a human 
development. It is accompanied by dramatic physical, 

cognitive, social and emotional changes that present both 
opportunities and changes for them, their families and their 
communities (Pickett,  (2002) [1]. 
        The United Nations Population Fund (UNFPA) defines 
adolescence as being between the age of 10 and 19, which is 
similar to the definition of the World Health Organization that 
adheres (Karunan, 2006) [2]. It is a critical period for 
development of healthy behavior and lifestyles (Newman, 
Harrison,  Dashiff, and Davies, 2008)[3] . 
        Adolescence begins with the onset of puberty. It is a 
transitional stage in a person’s life between childhood and 
adulthood that differs according to culture. Theorists consistently 
report that the transition from childhood to adulthood is 
increasingly delayed and there is no defined point at which an 
adolescent becomes an adult.  This had led many theorists to 
acknowledge three distinct stages consisting of early, mid and 
late adolescence. Adolescence has become increasingly 
characterized with complexity, uncertainty and risk through 
extended school to work transitions; difficulties entering the lab 
our market and the reduced capacity for young adults to afford 
property outside the parental home (Harland and McCready , 
2012 )[4] . 
        Adolescents may face many pressures and challenges, 
including growing academic expectations, changing social 
relationships with family and peers and the physical and 
emotional changes associated with maturation. This stage of life 

marks a period of increased autonomy in which independent 
decision-making that may influence their health and health-
related behaviors. Behaviors, which can be established during 
this transition period, can continue into adulthood, affecting 
issues, such as mental health, the development of health 
complaints, diet, and physical activity level. Research findings 
also show how young people's health changes as they move from 
childhood through adolescence and into adulthood. These can be 
used to monitor adolescents' health and determine effective 
health improvement interventions (Russell, Ozer, Denny, 
Resnick,  Fatusi,  and Currie, 2012)[5] . 
        A huge proportion of the world's population more than 1.75 
billion is young, aged between 10 and 24 years.  Adolescents 
(aged 10 to 19 years) have specific health and development 
needs, and many face challenges that hinder their well-being, 
including poverty, a lack of access to health information and 
services, and unsafe environments. Interventions that address 
their needs can save lives and foster a new generation of 
productive adults who can help their communities' progress. This 
fact file explores topics of concern to adolescents and strategies 
to improve their health across the globe ( WHO, 2009) [6] . 
        One in every five people in the world is an adolescent, and 
85% of them live in developing countries. Nearly two thirds of 
premature deaths and one third of the total disease burden in 
adults are associated with conditions or behaviors that began in 
youth, including tobacco use, a lack of physical activity, 
unprotected sex or exposure to violence (4).It is a time of 
exploring a variety of new behaviors and a tendency to 
experimentation. While this experimentation is essential for 
development, it may lead to an increase in risky behaviors. The 
potentially negative health consequences of such behaviors (for 
example, smoking) are likely to be under- estimated by the 
adolescent               (Sutton,  2004) [7]. 
        Because high-risk behaviors can significantly impact the 
lives of adolescents and those around them, the health of 
adolescents has become a priority for every nation. In addition, 
research in this area finds that female adolescents are at greater 
risk of negative health outcomes (Pickett, K. (2002) [1]. 
        Many adolescents engage in risk–taking behaviors that 
threaten their health, such as substance abuse. The relation 
between health behaviors and health protection is not clearly 
understood. Understanding of how specific health behaviors are 
associated with health may have implications for designing 
effective health promotion programs, so far, understanding the 
underlying motivations in order to practice healthy behaviors in 

A 
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general  Currie,  Zanotti, Morgan,  Currie, De Looze,  Roberts, 
Samdal, Smith, and Barnekow, 2012)[8]. 
        Risk factors have been broadly defined as “ those 
characteristics , variables, or hazards that, if present for a given 
juvenile ,  make it more likely that this juvenile , rather than 
someone selected from the general population , will develop a 
disorder ” Some  risk factors  are  causally  related  to  negative  
outcomes  while others  are  simply  correlated  with  negative  
outcomes .  Risk factors for behavior problems occur  throughout 
children’s development , and children face new risks as they 
mature and encounter new challenges . Children’s environments 
also become more complex as they grow older, making 
intervention more difficult. Some early risks have been 
repeatedly tied to many behavior problems in later childhood. 
Reducing these risks has the possibility to prevent the 
development of multiple problems. They can range from prenatal  
biological  traits  to  broad  environmental  conditions  that  
increase  an individual’s vulnerability to negative  developmental  
outcomes . Unintentional  injuries , homicide ,  and  suicide  are 
leading  causes  of death in adolescence ( Small , and  Luster , 
1994 ) [9]          
        Adolescents engage in risk–taking behaviors that threaten 
their health, such as substance abuse. The relation between health 
behaviors and health protection is not clearly understood ( Eaton,  
Kann, Kinchen,  Ross,  Hawkins,  and Harris,  2005)[10] . 
        Lots  of   research  has been  done  on   risky  behaviors  
among  adolescents  but  there is  scarce  information  about  risk  
factors  that  may  affect  adolescent  as  students. So , the  
presentation  of  their  risk  factors in a model  that  explains  the  
causality  is what  the  present  study is attempt  to achieve . 
 

II. METHODOLGY  
        A multi stage  sample  of  (540)  students are  selected 
throughout  the use  of   probability  sampling  ,  and  the  
sampling is divided  into two  stages : 
        1. First stage :   a purposive  sample  of ( 36)   secondary   
schoolsare   selected  from (143) total  secondary  schools   in  
Al- Najaf  city  ;   (18)  schools    in  the  North  sector  ,  and 
(18) schools   in the  South  sector   .  Each  of  these  sectors  is  
divided   into   three   areas   ,   then     ( 6 )  schools   are selected  
randomly   from  each  area : (3) secondary   schools  for  boy   
and   (3) secondary schools  for  girls .   
        2. Second stage: a simple random sample of (540) students 
isselected; (270)   boys   and (270) girls and divided into three 
age categories, such as early, middle, late adolescence.  The 
collection of data is performed throughout the utilization of 
constructed questionnaire, and by means of interview with the 
subjects of the study sample in the schools. In order to achieve 
the early stated objectives, the data of the study were analyzed 
through the use of statistical package of social sciences (SPSS) 
version 16 through descriptive and inferential statistical analyses. 
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III. RESULTS 
 

Table 1. The Causal Relationship Between Risk factors , Protective  , and Health Problems 

ANOVA for Regression Analysis 
C.S.(*) 

S.O.V. Sum of Squares d.f. Mean Square F Sig. 

Regression 9.267 2 4.633 

135.328 0.000 HS Residual 18.386 537 0.03424 

Total 27.653 539  

Predictors: (Constant), Risk Factors, protective Factors 

Dependent Variable: Health Problems 
HS: Highly Significant at P<0.01  (*)  
S.O.V. =Sources of Variation  C.S.= Comparison Significant ,  d.f. = the degrees of freedom in the source ,  F = 
F-statistic . 
 

Table 2. The relationship between the Risk factors association with the Students , Family , School , and 
Community  and The Roles of the Family , School , and Government  with students' health 

 

ANOVA for Regression Analysis 
C.S.P

(*) 
S.O.V. Sum of Squares d.f. Mean Square F Sig. 

Regression 9.70 7 9.70 
41.04 0.000 HS Residual 17.96 532 17.96 

Total 27.65 539  
Predictors: (Constant), The role of government, The risk factors associated with the family, The risk 
factors associated with the student, The role of the school, The risk factors associated with the 
community, The role of the family, Risk school-related factors 

Dependent Variable: Health Problems 
 
(*) HS: Highly Significant at P<0.01 
S.O.V. =Sources of Variation  C.S.= Comparison Significant ,  d.f. = the degrees of freedom in the source ,  F = 
F-statistic . 
 

Table 3.  Principal Component Factor Analysis for the  Construction of A causal Model for 
Early Detection of Secondary Schools Students' Exposure to Risk Extraction Method: Principal Component 

Analysis,  Rotation Method: Quartimax with Kaiser Normalization, Rotation converged in 7 iteration 
 

Component Matrix Components 
One Two Three Four 

Students-related Risk Factors 
Family – related  Risk Factors 

0.720 
0.719    

School-related Risk  Factors 0.694    
Community –related Risk Factors 0.740    
Anxiety  0.764   
Depression (Transformed)  0.830   
Suicidal Ideation  0.748   
Eating disorder  0.696   
Sexual behavior 0.628    
Disabilities  and Genetic Disease    0.680 
The Role of The School   0.850  

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 12, December 2015    
  489 
ISSN 2250-3153   

www.ijsrp.org 

The Role of The Family 0.653    
The Role of Government   0.843  
Initial Eigen Values 4.64 1.66 1.21 1.01 
% of Covariance 35.70 12.78 9.31 7.77 

Suggested Named 
For  
Construction of A causal Model for Early 
Detection of Secondary Schools Students' 
Exposure to Risk Factors 

Risk Factors 
and  The 
Family Role 

Health 
Proble
ms 

The 
Role of  
the 
Instituti
ons as  
Protecti
ve Role 

The Outcome 

 
 

Table 4. Extracted Factors matrix in Non Rotated method with the Suggested Named 

  

 
 

Fig 1.  Causal Model for Early Detection of Secondary School Students' Exposure to Risk Factors 

Component Matrix Components 
One 

Risk Factors 0.886 
Students' Health Problems 0.783 
Protective Risk Factors 0.738 
Initial Eigen Values 1.942 
% of Covariance 64.728 

Suggested Named 
 

A causal Model for Early Detection of Secondary 
Schools Students' Exposure to Risk Factors 
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IV. DISCUSSION  
        Analysis of  a causal model testing approach for the 
construction of the model underlying the study depicts that 
students' risk factors and protective factors are found to have 
highly significant relationship with health problems (Table 1 and 
2) . So, these issues can be considered as different separate stages 
within the model. 
        Principle component factor analysis is performed for the 
determination of stages within the model (Table 3). It shows that 
variables for the first stage ( Stage I ) named  "  Students' Risk 
Factors and the Family Role " and  its subdomains  of  
community- related Factors , students-related risk factors , family 
–related risk factors , school-related risk factors, family role and 
sexual behaviors. 
        The second stage (Stage II) is named "Health Problems" 
which is comprised others subdomains of depression, anxiety, 
suicidal ideation and eating disorders. 
        Relative to stage three (Stage III) which is named "The 
Protective Role of Institutions" and it is consisted of two 
subdomains: The role of the school and the role of government. 
Regarding stage four (Stage IV) which is named "The Outcome" 
and it is comprised of subdomains of disabilities and genetic 
diseases. 
        Finally , the analysis depicts that the  causal  model for early 
detection  of  secondary school  students' exposure to risk factors  
has three  essential stages  ;  stage I : Students' Risk Factors and 
the Role of Family , stage II : Students' Health Problems and 
stage III : Protective Factors , as well as an ultimate stage of the 
outcome ( Table 3 ; Fig. 1 ). 
        In risk factors-related literatures, students' risk factors and 
the role of family have been addressed in a way that Risk  factors  
are  conditions  that  raise  the  probability  that  teenage  will   
become   involved  in   problem  behaviors  during  teenage  and   
young   adulthood .  They are personal   characteristics or 
environmental conditions scientifically   confirmed to   increase 
the prospect of problem in behavior.   It  is  a variable  that must  
be  associated  with   an  increased  probability  of  disorder  and  
must  antedate  the  onset  of  such disorder ( Efobi, and 
Nwokolo, 2014)[11] ; Egunsola, 2014 )[12] ; Mlowosa, 
Kalimang, and Dodo, 2014)[13] ; Abesha , 2012) [14] ;  Gale , 
Lenardson , Lambert,  and Hartley,  2012) [15] ; Gorard  and  
Davies , 2012 )[16] ; Schantz , 2012) [17] ; Ahn , 2011) [18]; 
World  Health  Organization,  2011)[19]. 
        Relative to students' health problems as an outcome of the 
risk factors( Shakir, 2014)[20]; Venkata , 2014)[21]; Goncalves,  
Moreira  , Trindade, and  Fiates, 2013)[22];  Khasakhala ,  
Ndetei,  Mutiso, , Mbwayo, and  Mathai,  (2012)[23]; WHO, 
2012) [24];WH O, 2011)[25] present evidence which  has 
suggested  that  the current level of  problems  among students of 
such age  is higher than in the  past .The types of health problems 
that students  might experience  during  their  teenage  years have 
included depression , anxiety ,suicidal ideation, eating disorders 
and teenage  pregnancy . 
        With respect to the protective role of institutions including 
schools and government, it has been reported that guidance and 
advising services are very important tools in human development 
especially during adolescent stage. Most of teenagers are in 

secondary schools need to guidance and counseling services are 
seriously.  Lack of guidance and counseling in adolescence has 
resulted to increase in unpleasant outcomes in the society ( 
Mapfumo, and  Nkoma, 2013 )[26] . Furthermore, governmental  
role  is very important  in shaping  the  future  of the youth of any 
country , this role must be done to adequately protect this 
important  segment ,  the behavior  of  young  people should be 
directed properly and that the strategies developed for this 
purpose(CDC,  2014)[27]. 
        Concerning the outcome of the causal influence of the risk 
factors as disabilities andgenetic diseases, it has been 
documented that adolescents living with chronic illness have 
significantly more obstacles to overcome, and these barriers may 
severely interfere with the normal tasks of adolescents and 
teenagers with study disabilities are especially at risk of 
committing delinquent acts. So, disability situation is significant 
to consider when examining teenager delinquency (Shandra  and  
Dennis,                      2012)[28].    
 

V. CONCLUSION 
        In sum, the study has confirmed that the constructed model 
for the early detection of secondary schools students' exposure to 
risk factors has become subject for testing its existence in reality 
when future implication can be established in research and 
clinical practice. 
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Abstract- The aim of the study was to assess the antibacterial 
effect of Ficus sycomorus extracts and their synergistic 
antibiotics against Escherichia coli, Staphylococcus aureus and 
Pseudomonas aeruginosa. The extract of medicinal plants were 
prepared using Soxhlet apparatus for alcoholic extract, and water 
reflux for aqueous extracts.  The results of this study showed that 
ethanolic extracts of Ficus were showed against E. coli, S. aureus 
and P. aeruginosa, While Aquatic extract showed synergistic 
effect with some antibiotics better than organic solvent. The 
results of this study showed that there is a decrease in MIC in 
case of methanolic extract of F. sycomorus extracts against 
selected bacteria. 
       Thereby, our results indicate the possibility of using these 
extracts in the treatment of bacterial infections, and the results of 
this study was encouraging, despite the need for clinical studies 
to determine of the real effectiveness and potential toxic effects 
in vivo. These results was revealed the importance of plant 
extracts when associated with antibiotic and in control of 
bacteria. 
 
Index Terms- Plant extracts,  Synergistic effects,  Antimicrobial,  
Microdilution method 
 

I. INTRODUCTION 
lants as a source of medicinal compounds have continued to 
play a dominant role in the maintenance of human health 

since ancient times. According to the World Health Organization 
plant extracts or their active constituents are used as folk 
medicine in traditional therapies of 80% of the world’s 
population. Over 50% of all modern clinical drugs are of natural 
product origin [8]. 
       Phytochemicals such as vitamins (A, C, E and K), 
carotenoids, terpenoids, flavonoids, polyphenols, alkaloids, 
tannins, saponins, pigments, enzymes and minerals that have 
antimicrobial and antioxidant activity [10]. 
       In Palestine, there are numerous medicinal plants described 
for treatment of many diseases. Herbal medicine is considered an 
integral part of the Palestinian culture and plays a pivotal and 
indispensable role in the current public healthcare. The hills and 
mountains of Palestine are covered with more than 2600 plant 
species of which more than 700 are noted for their uses as 
medicinal herbs or as botanical pesticides [5]. 
       In this study we investigated of antibacterial and Synergistic 
effect of Ficus sycomorus. The Sycamore Fig Belongs to family 
Moraceae (Table 1) is one of the old and historic plant species in 

the Palestine coastal valley and the study area as well. The trees 
have some medicinal values as the sap extracted from the trunk 
can cure some skin diseases [1]. 
 

Plantae  Kingdom:  

Magnoliophyta  Division:  

Magnoliopsida  Class:  

Urticales  Order:  

Moraceae  Family:  

Ficus  Genus:  
sycomorus  Species:  

 
Table 1: Classification of Ficus sycomorus 

 
       The antibacterial activity of F. sycomorus could be related to 
the presence of bioactive compounds, such as tannins, saponins, 
flavonoids, steroids, anthraquinone glycosides and reducing 
sugars. Ficus sycomorus have been suspected to possess anti-
diarrhoeal activities and sedative and anticonvulsant properties of 
this plant have also been reported [11].  
       Reported different solvent extracts of some plants to have 
different pharmacological properties. Reported organic stem 
extracts of F. sycomorus with higher antifungal activity than 
aqueous extracts [4]. 
       Thereby, the current study aimed to investigate the 
antimicrobial spectrum of methanol, ethanol and water extracts 
of F. sycomorus (Leaves and barks) against Escherichia coli, 
Staphylococcus aureus and Pseudomonas aeruginosa. 
 

II. MATERIALS AND METHODS  
Collection and preparation of plant material 
       Plant materials fresh leaves and stem-barks of the medicinal 
plant F. sycomorus were collected from their natural habitat from 
Gaza city that located in the coast regions of Palestine. Sampling 
was carried out in April from trees. Further, stem-barks (cut into 
small pieces) and leaves were dried in the shade for one week, 
Then grinded by special electric mill. 
 
Preparation of plant extract 
       Uniform weights (20g) of pulverized F. sycomorus plant 
parts were subjected to a 150ml solvent extraction using ethanol 

P 
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and methanol by a soxhlet extractor. Aqueous extraction was 
done by boiled on slow heat for 2 hours. Then the extracts were 
filtered and allowed to evaporate in oven (45 ºC). The dried 
extract was dissolved in Dimethyl sulfoxide (DMSO) and stored 
in refrigerator for further use [6,12]. 
 
Preparation of inocula 
       According to Jayaraman et al., stock cultures were 
maintained at 4oC on nutrient agar slants for bacteria. Active 
cultures for experiments were prepared by transferring a loopful 
of culture to 5 ml of Brain Heart Infusion broth and incubated at 
37 oC for 24 hours. 
 
Paper Disk Diffusion Assay  
       A suspension of testing microorganisms were spread on 
MHA medium. The filter paper discs (5mm in diameter) was 
placed on the agar plates which was inoculated with the test 
microorganisms and then impregnating with 20µl of plant extract 
(concentration 200 mg/ml). The plates were subsequently 
incubated at 37o C for 24 Hrs. After incubation the growth 
inhibition rings were quantified by measuring the diameter of the 
zone of inhibition in mm [9]. 
 
Determination of MIC of plant extract by Micro-dilution 
Method 
       The 96-well plates were prepared by dispensing 50 μl of 
Mueller–Hinton broth, into each well. A 50 μl from the stock 

solution of tested extracts (concentration of 200 mg/ml) was 
added into the first row of the plate. Then, twofold, serial 
dilutions were performed by using a micropipette. The obtained 
concentration range was from 100 to 0.1953 mg/ml. And then 
added 10 μl of inocula to each well except a positive control 
(inocula were adjusted to contain approximately 1.5X108 
CFU/mL). Plant extract with media was used as a positive 
control and inoculum with media was used as a negative control. 
The test plates were incubated at 37 oC for 18 h. After 18 h 50 μl 
of a 0.01% solution of 2, 3, 5- triphenyl tetrazolium chloride 
(TTC) was added to the wells and the plate was incubated for 
another hour. Since the colorless tetrazolium salt is reduce to red 
colored product by biological active microorganisms, the 
inhibition of growth can be detected when the solution in the 
well remains clear after incubation with TTC. MIC was defined 
as the lowest sample concentration showing no color change 
(clear) and exhibited complete the inhibition of growth [2, 3, 13]. 
 
 The Synergistic Effect  
       Commercially available antimicrobial disks (Table. 2) were 
applied on the surface of inoculated MHA by pressing slightly, 
and then 20μl from the extracts was carefully and slowly 
dispensed on the antibiotic disk. The plates were incubated at 
37ºC for 24 h. At the end of the period, the inhibition zone 
formed on the media was measured with a transparent ruler in 
mm. The diameters of inhibition  zones were measured and 
compared with that of the plant extracts alone.  

 
Antibiotics Antibiotics potency Manufactured by 
Cefotaxime                  30 µg Bioanalyse, Turkey 

Ofloxacin 5 µg Himedia, Indian 

Ceftriaxone 30 µg Himedia, Indian 

Ceftazidime 30 µg Himedia, Indian 

Amikacin 30 µg Bioanalyse, Turkey 

Neomycin 30 µg Himedia, Indian 
Ceflexin 30 µg Himedia, Indian 

                    
Table 2 list of antibiotic potency 

 

III. RESULT AND DISCUSSION 
The antibacterial activity of the stem bark and leaf extracts 
of F. sycomorus and MIC value  
       The methanol and ethanol extracts of Ficus sycomorus bark 
showed the highest effect towards S. aureus (with a 15 mm zone 

of inhibition), While only methanol extract of F. sycomorus 
(bark) was showed effect against E. coli with a zone of inhibition 
= 9 mm. The largest zone of inhibition against P. aeruginosa was 
observed with the ethanol and methanol extracts of F. sycomorus 
bark with a zone of inhibition (10 mm) as shown in Table3. 
 

 
 
 
 
 
 
 
 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 12, December 2015      494 
ISSN 2250-3153   

www.ijsrp.org 

 Ethanol extract Methanol extract Water extract 

LE* SBE* LE* SBE* LE* SBE* 
S. aureus  11 15 12 15 0 0 
E. coli 8 8 0 9 0 0 

P. aeruginosa 7 10 0 10 0 0 

 
Table 3. Antibacterial activity of the leaf and stem-bark ethanol , methanol and water extracts of F. sycomorus against S. aureus, E. 

coli and P. aeruginosa using disc-diffusion method (zone of inhibition in mm) *LE – leaf extract; SBE – Stem-bark extra. 
 
       It was also noted that alcoholic extract has greater effect in 
the inhibition from aqueous extract, which may be due to the fact 
that alcohol is the best solvent for the active compounds 
extracted from the plant when compared with distilled water used 
in the case of aqueous extracts. The difference in antibacterial 
activity of a plant extract might be attributable to the age of the 
plant used, freshness of plant materials, physical factors 

(temperature, light water), time of harvesting of plant materials 
and drying method used before the extraction process. 
       As shown in Table4. The methanol and aquatic extract of F. 
sycomorus (leaves) was significantly active exhibiting the 
highest potency with MIC from 6.25-3.125 mg/mL against S. 
aureus. This activity may be attributed to the rich plant contents 
of active components such as tannins, saponins, alkaloids and 
flavone aglycones. 

 
 Ethanol extract Methanol extract Water extract 

LEP

* SBEP

* LEP

* SBEP

* LEP

* SBEP

* 
S. aureus  25 12.5-6.25 6.25-3.125 6.25 6.25-3.125 25 
E. coli 12.5 12.5 12.5-6.25 25-12.5 25 25 

P. aeruginosa 25 50 25 25 50 50 

 
Table4. Minimal inhibitory concentrations (MIC) of the plants extracts (mg/ml) 

 
Synergistic activity of Plants Extracts and Antibiotics 
       In our study, the plant extracts had different synergistic 
ability to inhibit the growth of microorganism depending on the 
method of extraction. 
       As shown in Table 5,6 and 7. The strongest effect against S. 
aureus was recorded when aqueous extract of F. sycomorus 

(leaves and bark) were mixed with Ceftriaxone. And the 
strongest effect on E. coli was observed when F. sycomorus 
(leaves and bark) were mixed with Ofloxacin.  
       The strongest effect against P. areuginosa was observed 
when Ceftazidime was combined with F. sycomorus (leaves and 
bark). 

 
Antibiotics Ethanol extract Methanol Water 

LE BSE LE BSE LE BSE 
CTX 11* 15** 20 17 18 15 14 

OF 20 25 19 28 22 25 20 

CTR 12 14 16 15 16 11 14 

CTZ 0 14 16 13 14 13 14 

AK 20 24 24 22 24 24 26 

N 20 19 20 18 20 18 16 

CN 10 23 24 22 27 24 12 

 
Table5. Synergistic effects of Antibacterial drugs with plant extracts on S. aureus (mm) 

 
* antibiotics only, ** extract+ antibiotics. 
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Antibiotics Ethanol extract Methanol Water 
LE BSE LE BSE LE BSE 

CTX 8* 15** 13 12 14 12 14 
OF 0 20 18 20 18 19 17 
CTR 9 15 0 0 0 16 0 
CTZ 11 9 7 7 0 0 7 
AK 10 19 20 19 20 18 18 
N 14 14 13 15 15 16 15 
CN 0 0 0 0 0 0 0 

 
Table6. Synergistic effects of Antibacterial drugs with plant extracts on E. coli (mm) 

* antibiotics only, ** extract+ antibiotics. 
 

Antibiotics Ethanol extract Methanol Water 
LE BSE LE BSE LE BSE 

CTX 0* 0** 0 0 0 0 0 
OF 0 0 0 0 0 0 9 
CTR 0 0 0 0 0 0 0 
CTZ 9 14 14 14 13 13 14 
AK 17 18 20 20 20 20 19 
N 0 8 0 10 0 0 8 
CN 0 0 0 0 0 0 0 

 
Table7. Synergistic effects of Antibacterial drugs with plant extracts on P. aeruginosa 

 
 (mm). * antibiotics only, ** extract+ antibiotics. CTX: Cefotaxime; OF: Ofloxacin; CTR: Ceftriaxone; CTZ: Ceftazidime; AK: 
Amikacin; GN: Gentamicin; N: Neomycin; CN: Ceflexin (Cephalexin). 
 

IV. CONCLUSION 
       On the basis of the antibacterial assay of this study S. aureus 
was found the more (susceptible to the employed F. sycomorus 
extracts) than E. coli and P. aeruginosa. 
       Ethanolic plant extracts were showed antimicrobial and 
synergistic activity with antibiotics better than methanolic and 
aquatic extracts, which may be due to the fact that alcohol is the 
best solvent for the active compounds extracted from the plant 
when compared with distilled water used in the case of aqueous 
extracts.. Otherwise, aqueous extract showed synergistic effect 
with most tested antibiotics against selected bacteria. 
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Abstract- A study on the use of millet as a partial replacement of 
poultry feeds on the growth and development of broiler chickens 
was conducted at Fadil and Fareed poultry farms Gombe-
Nigeria. A total of  twenty chickens were used for this research, 
ten were fed with starter/finisher with 0% millet for six weeks 
and the other ten were fed with starter/finisher mixed with 60% 
millet for six weeks, and at the end of each week their  weight is 
been taken to monitor their growth and development . The result 
of this research revealed that the growth and development of all 
the chickens reared with both feeds (starter/finisher  with 0% 
millet and starter/finisher mixed with 60% millet) was adequate 
although starter/finisher with 0% millet was found to be more 
effective in terms of faster growth and development of the 
chickens for a limited period of time compared to the 
starter/finisher mixed with 60% millet. The study recommend the 
continues use of starter for two weeks and finisher for the 
remaining weeks as the best type of feeding that would boost the 
growth and development of poultry chickens, The study also 
recommend the use of finisher mixed with 20% millet after 
feeding them for two weeks with starter alone, as against the use 
of starter for two weeks and finisher mixed with 60% millet for 
the remaining weeks in order to reduce the cost of rearing poultry 
chickens with starter and finisher. 
 
Index Terms- Broiler Feeds, Fadil and Fareed Poultry Farms, 
Growth and Development, Partial Replacement, Use of Millet 
 

I. INTRODUCTION 
POULTRY PRODUCTION 
oultry farming is the raising of domesticated birds such as 

chickens, turkey, ducks and geese, for the purpose of farming 
meat or eggs for food. 
        Poultry are farmed in great numbers with chicken being the 
most numerous. More than 50billion chickens are raised annually 
and as a source of food, for both their meat and their eggs. 
Chickens raised for eggs are usually called “layers” while 
chickens raised for meat are often called “broilers”. (Paul, et al, 
2003). 
        Poultry are kept in most areas of the world and provide an 
acceptable form of animal protein to most people throughout the 
world. During the last decade, many developing countries have 

adopted intensive poultry production in order to meet the demand 
for this form of animal protein. Intensively kept poultry is seen as 
a way of rapidly increasing animal protein supplies for rapidly 
increasing urban populations. Poultry are able to adapt to most 
areas of the world, are relatively low priced, reproduce rapidly 
and have a high rate of productivity. (Kekeocha, 1985). 
        Poultry in the industrial system are housed in confinement 
with the aim of creating optimal conditions of temperature and 
lighting, and in order to manipulate day – length to maximize 
production. (Sunil, 1999). 
        State of economy in developing countries has made the 
consumption of high quality animal protein food out of reach of 
more than 65 – 75% of the people (Paul, et al, 2003). Poultry 
production has been identified as one major means of solving 
these problems (Paul, et al, 2003). Poultry production is one of 
the most profitable businesses of agriculture that provides 
nutritious meat and eggs for human consumption within the 
shortest possible time; however, availability of quality feeds at 
affordable cost is a key to successful poultry operation (Batal, et 
al, 2002). Expenditure on the feeding of poultry constitutes over 
65% of the total cost of poultry production (Erikson et al, 2008). 
This high cost of ingredients is responsible for the reduced profit 
margins which discourages large scale expansion in the poultry 
enterprise and consequently reduce supply of animal protein. 
This problem of animal protein is more pronounced in less 
developed nations (FAO, 2010) and this has always led to 
resurgence of interest in the sourcing of inexpensive alternative 
feed ingredients as replacement for the more expensive 
conventional ones in animal feed formulation. Due to high cost 
of conventional feed ingredients and scarcity of grains, the prices 
of commercial feeds have increased to over 30% of the feed mills 
while the few in production produce at below capacity level 
(Erikson et al, 2008). 
        As feed cost increases with the scale of production, animal 
production in Nigeria has not been able to satisfy the protein 
needs of the populace. (Erikson et al, 2008). High cost of feeds is 
a serious limitation to poultry in Nigeria which has been rated at 
70 – 80% of the total cost of production (Olanrewaju et al, 
2007). There are readily available high quality alternative agro-
bye products of leguminous plants that are none or less cost and 
able to minimize the cost of production of meat (Moyle et al, 
2010). This is because grain feed is limited and costly and has 

P 
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militated against adequate animal protein production and intake 
in the country. To expand the poultry industry in Nigeria, efforts 
should be directed to the use of non-conventional feed 
ingredients. One amongst the ingredients is the millet been 
available in none or less cost (Adejuro, 2004). 
 
POULTRY FEED FORMULATION 
        Feed formulation is the process of quantifying the amount 
of feed ingredients that need to be combined to form a single 
uniform mixture (diet) for poultry that supplies their entire 
nutrient requirement. Since feeds account for 65 – 75% of total 
live production cost for many type of poultry throughout the 
world, a simple mistake in diet formulation can be extremely 
expensive for a poultry producer (Sunil, 1999). 
 
        Feed formulation requires thorough understanding of the: 

a. Nutrient requirement for the class of poultry (e.g., layers 
of egg, meat chickens or breeders); 

b. Feed ingredients in terms of nutrients composition and 
constraints in terms of nutrition and processing, and 

c. Cost and availability of ingredients. 
 
        Most large-scale poultry farmers have their own 
nutritionists and feed mills, whereas small operators depend 
usually on consultant nutritionists and commercial feed mills for 
their feeds. It is essential that formulations are accurate because 
once feeds are formulated and manufactured; it is often too late 
to remedy any mistakes or inaccuracies without incurring 
significant expenses (Sunil, 1999). 
 
TYPICAL FORMULATION 
        Feed formulation is both a science and an art, requiring 
knowledge of feed and poultry, and some patience and 
innovation when using formulae. Typical formulations indicate 
the amounts of each ingredient that should be included in the 
diet, and then provide the concentration of nutrients composition 
in the diet. The nutrient composition of the diet will indicate the 
adequacy of the diet for the particular class of poultry for which 
it is prepared. It is common to show the energy value in 
Metabolizable energy (kcal or MJME/kg feed) and protein 
contents of the diet but comprehensive information on 
concentrations of mineral elements and digestible amino acids 
are also provided (A.O.A.C, 1990). 
        Digestible amino acids often include not just the first 
limiting amino acids, methionine, but also most of the ten 
essential amino acids. A number of data base are available to 
provide information on the digestible amino acid contents of 
various poultry feed ingredients (A.O.A.C, 1990). 
 
LITERATURE REVIEW 
BROILER  
        Broiler chickens (Gallus gallus domesticus) are a 
gallinaceous domesticated fowl, bred and raised specifically for 
meat production (Garrigus, 2007). They are a hybrid of the egg 
laying chicken, both being a sub-specie of the red jungle fowl 
(Gallus gallus). Typical broilers have white feathers and 
yellowish skin (Erikson et.al. 2008). Most commercial broilers 
reach slaughter weight at about five to seven weeks of age, 
although slower growing strains reach a slaughter weight at 

approximately 14weeks of age. Because the meat broilers are this 
young at slaughter, their behavior and physiology are that of an 
immature bird . Due to artificial selection of rapid early growth 
and the husbandry used to sustain this, broilers are susceptible to 
several welfare concerns, particularly skeletal malformation and 
dysfunction, skin and eye lesions and congestive heart conditions 
(Tarranum. 2006). The breeding stocks (broiler breeders) grow 
to maturity and beyond but also have welfare issues related to 
frustration of a high feeding motivation and beak firming. 
Broilers are usually grown as mixed sex flocks in large sheds 
under intensive conditions, but some strains can be grown as free 
range flocks. Chickens are one of the most common and 
widespread domestic animals, and with a population of almost 
19billion in 2011, there are more chickens in the world than any 
other species of bird (Kruchten, 2007). 
 
GENERAL BIOLOGY  
        Modern commercial broilers for example Cornish crosses 
and Cornish rocks (Garrigus, 2007), are artificially selected and 
a breed for large-scale, efficient meat production and although 
they are the same species, grow much faster than egg layer of the 
traditional dual purpose breeds.  They are noted for having very 
fast growth rates, a high feed convention ratio and low levels of 
activity (Garrigus, 2007). 
        Modern commercials boilers are bred to reach a slaughter-
weight of about 2kg in only 35 to 49 days. Slow growing free 
range and organic strays have been developing which reach 
slaughter weight at 12 to 16 weeks of age. As a consequence, the 
behavior and physiology of boilers reared for meet are those of 
immature birds rather than adults (Garrigus, 2007). 
        Typical broilers have white feathers and yellowish skin. 
Recent genetics analysis have revealed that the gene for yellow 
skin was incorporated in to domestic birds through hybridization 
with gray jungle (Sunil, 1999). Modern crosses are also favorable 
for meat production because they lack the typical “hair which 
many breeds have that necessitates singeing after plucking. Both 
male and female boilers are resaved for their meat (Sunil, 1999). 
 
BROILER PRODUCTION 
        A broiler is a type of chicken raised specifically for meat 
production. Broiler chicken production is one of the most 
progressive livestock enterprise in Africa today. Chicken broiler 
production is advantageous as it requires minimal land for 
housing only, as commercial feeds can be used for the enterprise. 
Because of their efficient meat conversion, broiler chickens are 
also popular in small family farms in rural communities where 
families raise small flocks of broiler for home consumption and 
local sale. Therefore the poultry industry began as a backyard 
enterprise which has grown to contract farming business. 
Alternative broiler markets which include hotels, institutional 
buyers, supermarkets, Butcheries etc. should be surveyed before 
starting a broiler business to ensure ready market at the time of 
harvest. The most profitable options between selling the birds 
dressed or live and selling in the market or at the farm gate 
should be chosen (Garrigus, 2007). 
        In Nigeria, the poultry industry plays a major role in 
contributing towards addressing key national development goals 
and improving the standard of living of people through poverty 
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alleviation and creating employment opportunities (Davis et.al, 
2003). 
        Broiler production is raising or keeping of chickens 
(broilers) primarily for meat production. They key to successful 
broiler production depends on a systematic and efficient 
management and establishment programme the farmer has 
adopted. In addition, it is advisable to do proper planning and 
preparation well on time for the establishment of broiler 
production (Kruchten, 2007). 
 

• PLANNING AND PREPARATION FOR THE 
ARRIVAL OF DAY OLD CHICKS: 

Activities prior to the arrival day of the chicks include: 
- Houses, surrounding areas and all equipment must be 

cleaned and disinfected before chick’s arrival. 
- Litter materials (wood shavings etc.) should be evenly 

spread throughout the brooding area to a depth of 8 – 
10cm. 

- Houses must be preheated for a minimum of 24 hours 
before the arrival of the chicks. 

- Ensure that adequate clean water at room temperature is 
available. Water is vital in the early stages of the chick’s 
development. 

- Provide fresh, dust free starter crumbs in the brooder 
area. Ensure chicks have easy access to feeds (i.e. flat 
plans should be used, trays or paper sheeting’s). 

- Do not place feeders or drinkers directly under or near 
brooder. 

 
THE BROILER PRODUCTION CYCLE 
        Day old chicks are bought locally and raised for 6 weeks 
after which the chicken houses are cleared, disinfected and 
allowed to rest for 2 weeks. At 5 weeks to 6 weeks, the broilers 
reach an average live weight at 2kg and are selected, slaughtered, 
packaged and sold to different market outlets. A complete cycle 
is therefore 8 weeks long, making it 6 to 7 complete cycles 
annually (Dame row, 1995). 
 
HEALTH AND COMMON DISEASES  
        According to Turner et al., 2005, the common poultry 
diseases are Newcastle and infections bursal disease (Gumboro). 
The problems attributed to these diseases are water and feed 
consumption patterns, litter conditions, excessive mortality, 
chicken activity and behavior. Where Newcastle and Gumboro 
diseases are reported broiler chickens should be vaccinated with 
Lasota or Newcastle and H20 or mild strain vaccines mixed with 
drinking water once during the rearing period. Refer to chicken 
age based vaccination program (Table 1). 
 
DISEASES AND CURLING 
        The general health of a flock influences feed conversions. 
Sick broilers do not perform well. Watch closely for early signs 
of disease and treat broilers quickly and properly. Carefully use 
vaccines and medications since reactions caused by improper 
administration can adversely affect weight gain and feed 
conversion. Eliminate, as early in the grow-out as possible, 
broilers that have no chance of making it to the market. 
Obviously, an unhealthy broiler is likely to have poor feed 
efficiently. The main reason for this is that feed intake is reduced 

and so again proportionally more feed is directed towards 
maintenance. With enteric diseases there can be more subtle 
changes in feed utilization because various parasites and 
microbes can reduce the efficiency of digestion and absorption of 
nutrients. 
        A broiler with sub-clinical coccidiosis is not likely to absorb 
nutrients with optimum efficiency, because the oocytes will 
destroy some of the cell living the cut. More recently, the 
phenomenon of so called “feed passage” has been observed in 
broilers. Undigested feed particle are seen in the excreta, and so 
consequently feed efficiency will be affected. The exact cause of 
this problem is unknown but is more likely the consequence of a 
microbial challenge. 
 
MILLET 
        Millets are a group of highly variable small-seeded grasses; 
widely grown around the world as cereal crops or grains for 
fodder and human food. They do not form a taxonomic group, 
but rather a functional or agronomic one. Millets are important 
crops in the semi-arid tropics of Asia and Africa (especially in 
India, Nigeria and Niger) with 97% of millet production in 
developing countries (McDonough et.al, 2000). The crop is 
favored due to its productivity and stunt growing season under 
dry high temperature condition. 
        The most widely grown millet is pearl millet, which is an 
important crop in India and parts of Africa (annex II, 1992-94).  
Finger  millet, prose millet and foxtail millet  are also  important 
crop  species. In the developed world, millets are less important. 
For example, in the United States only prose millet is significant 
and it is mostly grown for bird seed. 
        While millets are indigenous to many part of the world it is 
believed that they had and evolutionary origin in the tropical 
western Africa, as that is where the greatest numbers of both wild 
and cultivated forms exist (Food And Agriculture Organization 
Of The United Nation , 2010). Millets have been important food 
staples in human history particularly in Asia and Africa. They 
have been in cultivation in East Asia for the last 10,000 years 
(Lauler, 2009). 
 
DESCRIPTION  
        The height pearl millet grain has great variation and can be 
nearly white, pearl yellow, brown, grey, slate blue or purple. The 
kernel shape has five different classification and operates on a 
three point system; obviate, hexagonal lanceolate, globular and 
elliptical (McDonough, et.al, 2000). Grains or pearl millets are 
about 3 to 4mm long, much larger than those of other millets. 
The seeds usually weight between 2.5 and 14mg with a typical 
mean of 8mg. The size of the pearl millet kernel is about one 
third that of sorghum. The relative proportion of germ and 
endosperm is higher in pearl millet than in sorghum.  
        The height of finger millet plant ranges from 40cm to 
1metre, with the spike length ranging from 3 to13cm. The color 
of finger millet grains may vary from white through orange-red, 
deep brown, purple to almost black. The grains are smaller than 
those of pearl millet. The typical mean weight finger millet seed 
is about 2.6mg (Food and Agriculture Organization of the United 
Nations, 2010)  
   
MILLET PRODUCTION 
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        Peal millet is one of the two major crops in the semi-arid 
impoverished, less fertile agriculture regions of Africa and South 
Eastern Asia (David D., 2002). Millets are not only adapted to 
poor, droughty and infertile soils, but they are also more reliable 
under these conditions than most other grain crops. This has, in 
part, made millet production popular, particularly in countries 
surrounding the Sahara desert in western Africa. 
        Millets, however, do respond to high fertility and moisture 
on a per hectare basis, millet grain produced per hectare can be 
two to four times higher with use of irrigation and soil 
supplements. Improved breeds of millet improve their disease 
resistance and can significantly enhance farm yield productivity 
(ICRISAT, the World Bank). 
        India is the world’s largest producer of millet. In the 1970s, 
all of the millet crops harvested in India were used as a food 
staple. By the 2000s, the annual millet production has increased 
in India; yet per capita consumption of millet had dropped 
between 50-75% in different regions of the country. As of 2005, 
most millets produced in India are used for alternative 
applications such as livestock fodder and alcohol production 
(Basavaraj et.al, 2010). 
        In 2010, the average yield of millet crops World Wide was 
0.83 tons per hectare. The most productive millet farms in the 
word were France, with a nation Wide average yield of 3.3 tons 
per hectare in 2010 (Food and Agriculture Organization of the 
United Nations, 2010). 
 

Table 1: BROILER VACCINATION PROGRAM 
 
AGE DISEASE VACCINE 
Day old  
Day 7 
Day 14 
Day 21 

Newcastle  
Infections bursal 
disease  
Newcastle  
Gumboro  

Lasota  
IBD vaccine  
Lasota  
Mild strain. (GV 
vaccine) 

  
        It is important that farmers request for a vaccination history 
when purchasing day old chicks from the suppliers because that 
will assist them to know what was done, not done and where to 
start (Garrigus, 2007). 
                                    

II. MATERIALS AND METHODS  
STUDY AREA 
        Fadil and Fareed Farms is located at Gombe Metropolis, the 
capital of Gombe State  at the northeastern part of Nigeria, 
Gombe is on the coordinates 10017’N 11010’E. It has a total area 
of 52Km2 (20sq mi) with a population of 280,000 people as per 
the 2006 census. Recent developments around the city are the 

attempts to generate electricity from the Dadin Kowa dam, 
establishment of Gombe State University in 2004 and the access 
via aviation at the Gombe International Airport. The airport has 
been operational since 2008 (Heart for Children Initiative Gombe 
Personal Procedure, 2014). 
        The study area has only two distinct seasons, the dry season 
(November – March) and rainy Season (April – October) with 
mean and annual rainfall of about 969mm, and the mean annual 
temperature ranges from about 50 – 1000F (10 – 380C) (Heart for 
Children Initiative Gombe Personal Procedure, 2014). 
 
EXPERIMENTAL ANIMALS AND MANAGEMENT 
        Twenty (Agric. Tech) breed of broiler chickens of one week 
has been used, by be subjecting them to two different dietary 
treatments (groups A & B) with 10chickens in each group. The 
birds have been fed with starter for two weeks in order to adapt 
to the feed before commencement of data collection which has 
lasted for a period of four more weeks. Diets A and B contain 0% 
and 60% of millet respectively, incorporated into the broiler 
starter and finisher feeds. Water have been given freely 
throughout the study period while feed of broiler starter – (chicks 
0 – 6weeks = 8 25kg bags/100birds) has been given per each 
group. 
        The birds were reared in cages of wood and wired mesh in 
clean disinfected and well ventilated houses, vaccination (Lasota, 
Gumboro, Newcastle, Fowl fox) anti-stress and other routine 
management practices were strictly adhered to. 
 
EXPERIMENTAL DIETS 
        Two experimental diets were used for the starter and 
finisher period, with millet as the test ingredient. The millet was 
used to replace 0% to 60% of the broiler starter and finisher 
portion of the experimental diets A & B respectively. Other 
ingredients that were used include; groundnut cake, fish and a 
small amount of salt. 
 
ANIMAL MANAGEMENT 
        The birds were put in separate cages, the initial weight of 
individual birds were taken. Adjustment period of one week was 
allowed to enable birds to pass out previous feed eaten and get 
accustomed to the feed and the environment. After adjustment 
period, the experiment was continued. Strict aseptic conditions 
like the use of disinfectants to wash hand and foot at entrance 
were put in place too. 
 
DATA COLLECTION 
        The quantities of feed supplied were weighed every 
morning and evening. The chickens were also weighed every 
week to record their growth (in Kg.). 

 
TABLE 1 GROUP A: SHOWS GROWTH AND DEVELOPMENT OF BROILER CHICKENS FED WITH STARTER AND 

FINISHER WITH 0% MILLET (SIX WEEKS) 
 

TIME OF 
MEASUREMENT 

NUMBER OF 
CHICKENS 

TYPE OF FEED LEVEL OF GROWTH 
(KG) 

1ST WEEK 10 STARTER - 
2ND WEEK 8 STARTER 0.5 
3RD WEEK 6 STARTER 0.79 
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4TH WEEK 5 STARTER 0.99 
5TH WEEK 5 FINISHER 1.50 
6TH WEEK 5 FINISHER 1.98 

Source: Field Work Adamu, 2015 
 
TABLE 2 GROUP B:  SHOWS GROWTH AND DEVELOPMENT OF BROILER CHICKENS FED WITH STARTER AND 

FINISHER MIXED WITH 60% MILLET FOR SIX (6) WEEKS 
‘ 

TIME OF 
MEASUREMENT 

NUMBER OF 
CHICKENS 

TYPE OF FEED LEVEL OF GROWTH 
(KG) 

2ND WEEK 8 (60% MILLET) 
STARTER 

0.5 

3RD WEEK 5 (60% MILLET) 
STARTER 

0.87 

4TH WEEK 5 (60% MILLET) 
STARTER 

0.99 

5TH WEEK 4 FINISHER WITH 60% 
MILLET 

1.10 

6TH WEEK 4 FINISHER WITH 60% 
MILLET 

1.45 

 
Source: Field Work Adamu, 2015 
 

 
 

PLATE 1: SHOWS BROILER CHICKS FOR THE RESEARCH AT BROODING STAGE. 
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PLATE 2: SHOWS BROILER CHICKENS FED WITH STARTER AND FINISHER WITH 0% MILLET (AT WEEK SIX 
(6) OF THE RESEARCH) 
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PLATE 3:  SHOWS BROILER CHICKENS FED WITH STARTER AND FINISHER MIXED WITH 60% MILLET (AT 
WEEK SIX (6) OF THE RESEARCH) 
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DATA ANALYSIS                                                                                                                                                                                        
Regression Analysis for use of Millet as a Partial Replacement of poultry feeds   
 
 
 
 
 
 
 
 
 
 
             
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
From the above correlation table, greater     percentage of  the numbers  are  tending towards  (1)  and some are up to (1), it is an 
indication  that a strong positive  correlation do exist between the number of chickens, types of feeds and their growth and 
development of the poultry chickens reared at Fadil and Fareed poultry farm.  
 
 
 
 

                     

 
 
 
 
                                Correlations 
  NumberofChick

en 
Starterandfinishe
r MilletandStarter 

Pearson Correlation NumberofChicken 1.000 -.867 -.952 

Starterandfinisher -.867 1.000 .965 
MilletandStarter -.952 .965 1.000 

Sig. (1-tailed) NumberofChicken . .013 .002 
Starterandfinisher .013 . .001 
MilletandStarter .002 .001 . 

N NumberofChicken 6 6 6 
Starterandfinisher 6 6 6 
MilletandStarter 6 6 6 

 
 
 
 
 
 
 
 
 
 
 
Descriptive Statistics 
 Mean Std. Deviation N 

Number of Chicken 6.50 2.074 6 

    
Starter/finisher .9600 .70640 6 
Millet/starter .8183 .50626 6 
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 Model summary 
 

Model R R Square 
Adjusted R 
Square 

Std. Error of the 
Estimate 

1 .971a .943 .905 .640 
 

a.  Predictors: (Constant), Millet and Starter, Starter and 
finisher 

  
b. Dependent Variable: Number of Chicken 

 

 
 
ANOVAb 
Model Sum of Squares df Mean Square F Sig. 

1 Regression 20.271 2 10.136 24.748 .014a 
Residual 1.229 3 .410   

Total 21.500 5    
 

a.  Predictors: (Constant), MilletandStarter, Starter and finisher 
  

 
b.  Dependent Variable: Number of Chicken 

   

 
 
        From the above ANOVA table it is clear that our F: 24.748 
calculated is greater than our F: 9.5521 tabulated, we will 
therefore reject the null-hypothesis and accept the alternative-
hypothesis, and conclude that there is a significant relationship 
between the poultry type of feeds, growth and development of 
the poultry chickens reared at Fadil and Fareed poultry farms at  
0.014 level of significance. 
 

III. SUMMARY AND CONCLUSION 
        A study was carried out at Fadil and Fareed Poultry farms, 
Gombe-Nigeria with the aim of assessing the use of millet as a 
partial replacement of broiler feeds on the growth and 
development of broiler chickens reared there.The result of this 
investigation generally revealed that the growth and development 
of all the chickens reared with both feeds (starter/finisher with 
0% millet and starter/finisher with 60% millet for six weeks 
respectively) was adequate, although starter/finisher with 0% 
millet was found to be more effective in terms of faster growth 
and development of the chickens for a very limited period of 
time compared to the starter/finisher with 60% millet 
. 

IV. RECOMMENDATIONS   
        The research  recommend the continues use of starter for 
two weeks and finisher for the remaining weeks as the best type 
of feeding that would boost the growth and development of 
poultry chickens. Also recommended is the use of finisher mixed 

with 20% millet after feeding them for two weeks with starter 
alone, as against the use of starter for two weeks and finisher 
mixed with 60%  millet for the remaining weeks in order to 
reduce the cost of rearing poultry chickens with starter and 
finisher. It was also further recommended that Government 
should also try and provide poultry feeds to poultry farmers at a 
subsidized rate for the attainment of food security. 
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Abstract- With the rapid growth of Information and 
Communication Technology, a growing number of businesses in 
Nigeria are now applying e – commerce to their business in 
response to customers demand for new innovations. The need to 
meet the demand of the growing customers has lead most 
businesses in the country adopting e – commerce which has 
significantly impacted positively on the Nigerian economy. E-
Commerce has experienced significant development in the 
country as a result of increased availability of broadband access 
and low-priced data bundles offered by mobile operators in the 
country. The coming of new technologies has further decrease 
the widening gap between the retailer and the customer and in 
few years to come e-shopping will eventually take the place of 
the traditional shopping. With an estimated population of about 
one hundred and seventy million, Nigeria is about to become the 
biggest market for e-commerce in the African continent. This 
paper explores the impact of Information Technology and its 
application in the rapid growth of e-commerce in the country. It 
also discusses the impact and consequences of marketing goods 
and services online. 
 
Index Terms- e-Commerce, Internet, Technology, 
Telecommunication 
 

I. INTRODUCTION 
he purpose of this paper is to assess the impact of ICT in the 
growth of e–commerce in Nigeria. ICT is more and more 

spreading across all individuals, government, organizations, and 
the society on daily basis in the developing economies. In 
economics much attention has been paid to the specific character 
of ICT as “general purpose technology” that is spread and used 
across all sectors of the economy (Bresnahan et al, 1995).  
        ICT is simply the blending of computing and 
telecommunication technologies for easy acquisition, storage and 
distribution of information. According to (Boritz, 2000), ICT is 
the emergence of tools of microelectronic and 
telecommunications that are used in the automatic acquisition, 
analysis, storage, retrieval, manipulation, management, control, 
movement, display, transmission, reception, and interchange of 
quantitative and qualitative data. 
        The ICT revolution also presents possibilities for the 
carrying on of commercial transactions, including buying and 
selling of goods and services, promotion of businesses and other 
related activities online. The new issues arising in this regard cut 
across the formation and validity of contracts, where questions 

may be raised about whether, for contracts which are in writing, 
e-mails and other means of electronic communication satisfy the 
requirements of writing and signing. Thus, the validity of ICT 
related commercial transactions, their admissibility in evidence 
and options for dealing with conflict of laws issues arising 
where, as is often the case, these transactions are carried out 
between persons who are connected to different countries have 
been severally identified as some of the challenges posed by ICT 
(Bamodu, 2010). 
        According to Till (1998), “electronic commerce covers any 
form of business or administrative transaction or information 
exchange that is executed using any information and 
communications technology (ICT)”. E-commerce may, however, 
be simply defined as the production, advertising, sale and 
distribution of products via telecommunication networks. Most 
of the discussion on e-commerce is limited to the internet, the 
medium with which electronic commerce is primarily associated. 
The Internet is developing as an essential tool for the growth of 
commerce and business in the African continent.  
        E-Commerce will be defined broadly to encompass: 
marketing and selling over the Internet (e-tailing), business-to-
business electronic data interchange (EDI), conducting research 
and seeking information, emailing and computer faxing, internal 
information networks for employees, and ensuring the security of 
on-line transactions and information transfers. Business types 
included among the case studies are business-to-consumer 
(B2C), business-to-business (B2B), on-line or virtual businesses, 
storefront (bricks and mortar) businesses with Internet sales or 
purchases, and home based businesses. 
         In a keynote address as special guest, Minister for 
Communications Technology, Mrs. Omobola Johnson (2012), 
while addressing the possibilities that lay in the new 
technological developments of e-commerce, said the industry had 
no doubt opened doors for the upcoming generation of young 
Nigerian entrepreneurs. Applauding Jumia.com for organising 
the first e-commerce conference in Nigeria, Johnson noted that 
the ICT industry had become the primary driver of growth in the 
Nigeria economy, and commended the likes of Jumia.com who 
have pioneered online retail trade in Nigeria.  
        According to her, the e-commerce industry had continued to 
receive a boost in Nigeria, which has shown that it is possible for 
Nigerians worldwide to run such a business model within our 
shores. Johnson further noted that e-commerce, if well harnessed 
will drive local content development in the country, and urged 
enterprises like Jumia.com to provide the platform for start-up 
and small and Medium Enterprises to leverage and grow their 
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businesses. She also stated that “most of the retail in the ICT 
industry occurred in predominantly informal, fragmented market 
places like the Banex market in Abuja and the computer village 
in Lagos, the wholesale and retail trade sector accounted for 20% 
of GDP in 2012; making it the second largest contributor to 
GDP. 
 

II. LITERATURE REVIEW 
        According to National ICT Policy, (2012), prior to 1999, 
development of the ICT sector in Nigeria was far below 
expectation for a country of it size and resources. Government 
decided to introduce several policies to help develop ICT in the 
country and as a result of the policies, involvement of the private 
sector and zeal to move the nation forward in terms of economic 
growth, Nigeria has moved from approximately 400,000 
available fixed telephone lines pre 1999 to over 90.5 million 
available mobile telephone lines by the first quarter of 2011, 
thereby making Nigeria’s telecommunication market the fastest 
growing in Africa. 
        According to Rimmel et al (2000), it takes only an idea, a 
computer and a modem to become a global player and be part of 
the electronic business (e-business) community, offering 
products and services worldwide. They also declare that ICT 
enable the establishment of worldwide networks for information 
sharing, cooperation and open a multitude of business 
opportunities especially for smaller enterprises.  
        According to Iroegbu (2013), e-Commerce is growing very 
rapidly, an estimated volume of about N75 billion was done by e-
commerce in Nigeria as at 2012 and if that is correct, in another 
four or five years we will be looking at N150 billion. A report 
has it that with a population of over 160 million and an already 
thriving e-commerce market, Nigeria is becoming a game-
changer in African e-commerce and that Nigeria's ICT sector has 
grown exponentially over the past five years, with the recent 
implementation of its five-year National Broadband Plan, which 
will see Nigeria's broadband internet penetration increasing by 
80% by the end of 2018, the country is likely to surpass South 
Africa's e-commerce market. Iroegbu while assessing the 
security aspect of the development said that “Ecommerce 
security is a vital part of online trading. It is essential for 
customers to be relaxed for protection of their account or credit 
card information while billing takes place. 
        Through the e-commerce technology, the Internet has 
revolutionized the mode of business transactions by providing 
consumers with the ability to bank, invest, purchase, distribute, 
communicate, explore, and research from virtually anywhere, 
anytime where there is Internet access (Anup, 1997). 
        According to the Internet World Start (2014), there were 
200,000 internet users in Nigeria in year 2000. This number is 
however less than 1% of the national population (precise 0.1%). 
In the year 2006 – the number has grown to 5,000,000 (again just 
3.1% of the national population). In 2009, the figure went above 
double as 23,982,000 million people used internet in Nigeria. By 
December 2011, the number of internet users in Nigeria has 
grown to 45,039,711 that is, 26.5% of the country’s population. 
By June 30th, 2012, the number of internet users’ has risen to 
48,366,711 which is 28.4% of the total population and by 31st 
December, 2013 the internet users’ stood at 67,319,186 

representing 38.0% of the total population. This shows an 
increasing number of users of the internet in Nigeria from 0.1% 
in 2000 to 38.0% of its population in 2013 as seen in table 1 
below. 
 

Table 1: Internet Users’ 
 

 
YEAR 

Users Population % 

2000 200,000 142,895,600 0.1 % 
2006 5,000,000 159,404,137 3.1 % 
2009 23,982,200 149,229,090 16.1 % 
2011 45,039,711 155,215,573 26.5 % 
2012 48,366,179 170,123,740 28.4% 
2013 67,319,186 177,155,754 38.0% 

         Source: ITU 
 

 
Fig 1: Population of Internet users’ 

 
        Another area where e-commerce has had a boom in Nigeria 
is the banking sector. At present, over 90% of Nigerian banks 
offer online, real-time banking services which allows customers 
to perform banking transactions from the convenience of their 
home or offices. The growth of credit/debit cards and ATMs 
(Automated teller machines) is proving of the country’s rapidly 
developing e-commerce. Nigerians can now pay, withdraw or 
transfer funds anywhere in the country with the introduction of 
MasterCard, Visa Card, InterSwitch, and e-transact (Ovia, 2007). 
        According to Omobola, a study from a renown institute 
Euromonitor, Nigeria’s GDP based on purchasing power 
increased by 21.67% in the last 4 years. In the same period, 
internet users grew by 46% in the country. Nigeria, one of the 
upcoming emerging markets in recent years continues to grow 
and attract foreign investors for the retail market. 
        At present, Nigeria’s e-commerce industry is significantly 
growing after the coming of jumia in 2001. There are now 
numerous online retailers such as Konga.com, taafoo.com.ng, 
sunglasses.com.ng, kamdora.com.ng, cheki.com.ng, 
kaymu.com.ng, tradestable.com.ng, nutrotechnologies.com.ng, 
ladiesshowwarehouse.com.ng, dealdey.com.ng, oyoyo.com.ng, 
mystore.com.ng, olx.com.ng and so on. 
 

III. ICT IMPACT ON THE GROWTH E-COMMERCE 
        ICT is one of the most crucial determining factors for the 
growth of e-commerce. The growth of e-commerce requires 
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reliable access to modern technologies which is typically lacking 
in most developing economies. 
        ICT’s relevance in the growth of e-commerce cannot be 
overemphasized because it integrates all communication 
channels such as phones, computers, internet and so on for us to 
use in our everyday life. The impacts of ICT on the growth of e-
commerce in Nigeria are: 

i. ICT has brought a major paradigm shift in e-commerce 
in the entire world. It has made access to buying and 
selling of goods and services less complicated. 

ii. ICT is a tool that helps in improving communication 
among businesses and commerce activities in different 
parts of the world. In fact, ICT is so commonly used in 
commerce field to communicate various financial 
matters such as acceptance of money, producing 
receipts and transferring funds that ICT and e-
commerce have become almost tantamount terms. 

iii. ICT has help business organisations in cost savings by 
using e.g. VoIP instead of normal telephone, e-mail 
instead of post, video conferencing instead of travelling 
to meetings, e-commerce web sites instead of sales 
catalogues. Access to larger, even worldwide, markets. 
Web sites can be seen from all parts of the world and 
orders can be taken wherever there is a compatible 
banking system to process payments, e.g. credit / debit 
card, Pay-Pal, bank transfer facility. 

iv. ICT enhance efficiency in e-commerce by provide 
access to new markets or services which in turn create 
new favourable condition for income generation that 
can lessen poverty, improve governance, improve per 
capita income, and reduce unemployment. 

v. Through the help of ICT, e-commerce can reduce the 
delivery time by using efficient integrated computer 
systems which allows buyers to browse a wide selection 
of goods and services from their home. 

vi. ICT has made e-commerce to become the cheapest 
means of doing business since costs of trading are lower 
and there is savings on staff, premises and storage of 
goods and services. 

 
CHALLENGES TO GROWTH OF E-COMMERCE IN 
NIGERIA 
        E-commerce in Nigeria has numerous challenges and these 
challenges have impacted negatively to the rapid growth of the 
economy. Some of these challenges are: 

i. One of the major problems that have hindered the 
growth of e-commerce is the low broadband penetration 
in Nigeria most especially in the rural areas and this is 
suppose to be a high priority growth for the ICT 
industry in the country. 

ii. It has been reported that 97% of Nigerian firms 
experience power outages, and such outages lasts on the 
average for some 196 hours per month. As a result of 
this situation, 86% of Nigerian firms have their own 
generators which produce over half of their electricity 
needs. (Larossi, Mousley, Radwan 2009, 24). Therefore, 
firms will have to incur extra costs in the consumption 
of petrol or diesel.  

iii.  One huge challenge is the low consumer confidence in 
using electronic payment means because of lack of 
diverse internet security and forensic intelligence to 
contain cyber crime in the country.  

iv. There is the problem of high cost of accessing the web. 
Most Nigerians access the web through there mobile 
phones, meanwhile most of the e-Commerce website are 
configured for PCs. 

v. A critical challenge to e-Commerce growth is the issue 
of poverty in the country. A greater percentage of the 
population live on less than $1hence, they see shopping 
online as a thing for the rich. 

vi. The coming of e-Commerce in the country has only 
received awareness in few big cities such as Lagos, 
Abuja, and Port-Harcourt.   

vii. There is the challenge of timely delivery of goods 
bought online to the customers. 

 

IV. PROSPECTS OF E-COMMERCE IN NIGERIA 
        According to Omobola (2013), “In a less fragmented 
industry with strong growth across most sectors, an estimated 6.2 
million jobs will be created by e-commerce and the contribution 
of ICT industry to the GDP is 7.5% by 2015. The ICT is the 
primary driver of growth of the Nigerian economy and we are 
already witnessing increasing participation of indigenous 
companies and Jumia is one of them”. She further stated that 
developing ICT ecosystem is a source of tremendous 
opportunities which engenders an environment that encourages 
and rewards innovation. The opportunities also increases 
percentage of local content in products and services, utilisation of 
local capacity, increases percentage of domestic value-add 
increased retention of value in the country and increased 
opportunities for job creation. 
        With the improvement of internet service in the country, 
which was virtually only accessible to few individuals some 
years back, has brought with it boundless opportunities for 
numerous business innovations amid which is e-Commerce. 
        The appearance of e-Commerce has transformed the 
traditional means of shopping and doing business, and this swift 
acceptance had certainly brought with it more e-Commerce 
business models in Nigeria, and has introduced more 
competition. 
        The coming of e-Commerce has brought opportunities for 
the future generation of creative young individuals in the country 
and these individuals will in turn contribute to nation’s growth 
technologically. 
        E-Commerce enhances the speed and accuracy with which 
businesses can share information and this reduces costs of 
transactions online. It also provides the teaming buyers with 
numerous options than traditional commerce. 
        Lastly, e-Commerce enables the customers to shop at the 
comfort of their home, office and any place where there is 
internet connectivity. 
 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 12, December 2015      510 
ISSN 2250-3153   

www.ijsrp.org 

V. METHODS 
        The researcher made use of survey method to obtain 
relevant data needed to conclude this research work. The survey 
method is used to obtain information from the respondents 
because it is cost effective and not time consuming. One of the 
advantages of survey is that respondents rarely try to please the 
researchers. Moreover, this technique provides open time for 
respondents so they can think and answer the questions; they are 
not bound to complete the survey in one setting (Covey, 2002). 
This research covers four different cities Abuja, Bauchi, Kano 
and Lagos States and simple random sampling technique was 
used to select the target population. The major instrument used to 
obtain data needed to conclude this research work is 
questionnaire. The questions in the survey were structured to 
obtain information regarding the impact of ICT on the growth of 
e – commerce in the country. Out of the 400 questionnaires 
randomly administered, 343 were duly returned while 34 were 
incomplete. Hence, 309 were the valid and complete 
questionnaires used for the quantitative analysis representing 
77.25% response rate.  
 

VI. ANALYSIS OF RESULT 
From Table 1 below, it can be seen that 35.60 % of the 
respondents are female while 64.40% were all male. 33.66% of 
the respondents are between the ages of 31 to 40 while 24.27% 
are between the ages of 41 to 50. 36.25% of the respondents are 
working in the educational field, 28.12% are involved in one 
form of trading and 11.33% are in the IT industry. 34.63% of the 
respondents are either BSc or HND graduates while 28.16% are 
Post Graduate certificate holders. This clearly revealed that 
approximately 63% of the respondents are educated and potential 
users of e-commerce facilities to do business.  
 

Table 2: Demographic Profile 
 

Variable Frequency % 
Gender 
Female 
Male 
Total 

 
110 
199 
309 

 
35.60 
64.40 
100 

Age 
20 and below 
21 – 30 
31 – 40 
41 – 50 
51 – 60 
60 and above 
Total 

 
9 
54 
104 
75 
47 
20 
309 

 
2.91 
17.48 
33.66 
24.27 
15.21 
6.47 
100 

Occupation 
Civil Servant 
IT 
Trading 
Education 
Others 
Total 

 
22 
35 
87 
112 
53 
309 

 
7.12 
11.33 
28.12 
36.25 
17.15 
100 

Education 
Primary 
High School 
Bsc/HND 
Post 
Graduate 
Others 
Total 

 
24 
40 
107 
87 
51 
100 

 
7.77 
12.94 
34.63 
28.16 
16.50 
100 

 
        From Table 2, 35.92% of the respondents fairly often use 
the internet for browsing, 33.01% respondents use the internet 
very often and 31.07% always use the internet for various 
purpose. It can be clearly seen that 25.24% of the respondents 
use public café to access the internet, 28.16% browse from their 
office during working hours while 46.60% of the respondents use 
their mobile phone data for browsing. This showed the growing 
number of mobile users’ in the country and the mobile operators 
provide cheap and fast internet access. 54.05% of the 
respondents have done one for online transaction. 31.72% of the 
respondents have done e-shopping, 28.48% have done online 
fund transfer, and 18.12% have done one form of online 
payment. 14.56 use Master cards to pay for online line 
transaction, 17.80% use Visa card for payment, 29.45% 
representing majority of the respondents make payment using 
ATM machine, 13.59% use western union money transfer to 
make payment and 21.68% of the respondents make payment on 
delivery of the item(s) purchased online. From the study, people 
agree to make payment on delivery to avoid been defraud. 
55.99% of the respondents have visited an online shop in the 
country while 44.01% have not visited any online shop in the 
country. 43.37% of the respondents have visited 1 to 5 different 
online shops while 10.68% have visited 6 to 10 online shops in 
the country. 
 

Table 3: ICT practice 
 

Variable Frequency % 
How often do you use the 
Internet 
Fairly often 
Very often 
Always 
Total 

 
111 
102 
96 
309 

 
35.92 
33.01 
31.07 
100 

Mode of Internet Access 
Public café 
Office 
Mobile internet access 
Total 

 
78 
87 
144 
309 

 
25.24 
28.16 
46.60 
100 

Have you done any online 
transaction 
Yes 
No 
Total 

 
167 
142 
309 

 
54.05 
45.95 
100 

Types of Online transaction 
done 
e-shopping 
Fund Transfer 
Payment of Bill (e.g. PHCN, 

 
98 
88 
 
56 

 
31.72 
28.48 
 
18.12 
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Water, DSTV etc.) 
Others 
Total 

67 
309 

21.68 
100 

Mode of Payment 
Master Card 
Visa Card 
ATM 
Western Union 
Cash on delivery 
Others 
Total 

 
45 
55 
91 
42 
67 
9 
309 

 
14.56 
17.80 
29.45 
13.59 
21.68 
2.91 
100 

Do you visit any online shop in 
the country 
Yes 
No 
Total 

 
 
173 
136 
309 

 
 
55.99 
44.01 
100 

How many online shops visited 
in the country 
1-5 
6-10 
20 and above 
Non 
Total 

 
 
134 
33 
6 
136 
309 

 
 
43.37 
10.68 
1.94 
44.01 
100 

 
 

VII. DISCUSSION OF RESULT 
        The major aim of this research is to investigate the impact 
of ICT in the growth of e-commerce in Nigeria. From 
observations, it was revealed that there has been significant 
improvement in the use to ICT tools in the country such as the 
internet. E-commerce cannot progress without the internet which 
is the key medium for communication. The introduction of 
mobile communication system in the country in September 2001 
has also boost mode of accessing the internet as presently, most 
people as can be shown from the study now access the internet 
through their mobile phones. The study also revealed that more 
people are now engaged in online transactions such as e-
shopping, fund transfer and payment of bills. It was observed that 
most of the online transactions were mostly carried out in Lagos 
being the commercial centre of the country and Abuja the capital 
city of Nigeria and this is as a result of most of the online 
businesses are actually located in these cities. The study clearly 
showed that more and more people use ICT tools such as the 
ATM, Master card, and Visa card to make online payment which 
will help to advance e-commerce in the country.   
        The major dispute acknowledged by the respondents is the 
high inclination to internet fraud, mode of payment and prompt 
delivery of purchased item(s).  
 

VIII.  CONCLUSION AND RECOMMENDATIONS 
        In conclusion, the study proposes that for Nigeria to become 
the first in the African continent in terms of e-commerce, 
stringent measures must be taking in implementing the countries 
ICT policies so as to boost e-commerce which will in turn raise 
the country’s GDP. There is significant growing number of 
mobile internet users’ in the country which will help to improve 

e-Commerce and quite a number of people are now involved in 
the new technology of e-payment, e-transfer, and e-shopping. It 
is recommended that e-Commerce industries in the country can 
only thrift well and raise the countries GDP if the erratic power 
supply in the country is improved on so as to enhance economic 
activities in the country, there should be cheap and affordable 
internet especially for those using the public cafés and the 
internet should be secured from online fraudsters, the e-
Commerce vendors should go along with the current ICT tools 
by developing well secured websites that will attract and increase 
the confidence of online shoppers, there should be investment on 
ICT by both the government and the private sector organisations, 
and lastly, there should be adequate publicity on e-commerce 
with emphasis on e-shopping, e-banking and e-business. 
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Abstract- Rwanda‟s high population growth constitutes a major 

challenge to the economic development. In 2010 Rwanda‟s 

population growth rate was of 2.6%. Over time, the use of Long 

Acting Contraceptive Methods (LACM) has not been opted for 

as short acting methods. In the study conducted in Kicukiro 

District to assess barriers to the use of LACM, the main objective 

was to identify the barriers to the use of LACM. Specifically, to 

measure prevailing rate of LACM use, to measure the association 

between socio-demographic characteristics and the use of 

LACM, to identify current knowledge and attitudes regarding 

LACM and to assess the accessibility to LACM. To meet all 

those objectives, a cross sectional study was conducted. The 

study participants were 96 women and proportionate sampling 

method was used. About 95.8% of participants had general 

knowledge about LACM. The study showed that LACM use 

increases significantly with the level of education (OR: 6.500; 

p=0.012), the number of children alive (four and above: OR: 

14.25 p<0.001), the family size (four and above: OR: 8.591 

p<0.046), the joint discussion with partner on the number of 

children to bear (OR: 5.053; P=0.048) and partner agreement to 

the use of LACM (OR: 3.659; P=0.038). According to the study, 

the use of LACM decreases significantly with desire of having 

another child (OR: 0.389; P=0.040) and negative attitude toward 

LACM (OR: 0.166, P=0.014). Campaigns against negative 

attitudes toward LACM should be strengthened.  

 

Index Terms- Barriers, Long Acting Contraceptive Methods, 

Married Women of Reproductive Age.   

 

I. INTRODUCTION 

lobally and in Africa, unintended pregnancies as well as 

unsafe abortion continue to be a major reproductive health 

problem.
 

Contraceptive use could prevent 218 millions of 

unintended pregnancies in developing countries in 2012, and in 

turn, 55 millions of    unplanned births, 138 millions of abortions 

(of which 40 million are unsafe), 25 million miscarriages and 

118,000 maternal deaths could be averted
 (1)

. Over time, short 

acting methods, such as oral contraceptives and injectables have 

prevailed whereas long acting contraceptive methods were 

ignored. Data from demographic and health surveys from four 

sub-Saharan countries showed that the proportion of women 

currently using LACMs is significantly lower than the proportion 

using short-acting methods. In many countries in the region, less 

than 5 percent of women use LACM
 (2)

. The reasons are many: 

Services and supplies are not yet available everywhere , choices 

are limited, fear of social disapproval, partner‟s opposition poses 

formidable barriers, worries of side effects and health concerns 

hold some people back; others lack knowledge about 

contraceptive options and their use
 (3)

.
 
 Rwanda with an estimated 

population of 10,537,222 people has the highest population 

density in sub-Saharan Africa that is, 418 habitants /km². In 

Rwanda, the population growth rate was of 2.6% in 2012 and this 

population growth constitutes a major challenge to Rwanda‟s 

economic development
 (4)

.The vast majority of inhabitants (eight 

millions) are in rural areas and 80% live on agriculture
 (4)

. Data 

from Rwanda Demography and Health Survey indicated that the 

Fertility rate (births per woman) in Rwanda was last reported at 

4.6 in 2010, and maternal mortality ratio of 476 per 100,000. 

Despite these statistics, the LACM prevalence rate among 

married couples is 6 %
( 5)

.
 
 In Kicukiro, the place of this research 

study, the overall prevalence of Family Planning (FP) use is 

estimated to be around 52%. The use of long acting contraceptive 

methods remains low with 8.3% compared to short acting 

contraceptive methods with 43.7 %)
(6)

.
 
A lot of efforts to make 

family planning services readily available to those who need it 

have been done by the government of Rwanda, the private 

sectors and non- governmental organizations. The budget as well 

as the coverage for FP activities have been increased
 (7)

. 

Although researches on Family Planning and Reproductive 

Health have been carried out in other parts of the country, neither 

assessment nor researches have been conducted to identify 

barriers to the use of LACM in Kicukiro District. It is therefore 

worth conducting a study to identify barriers that slow down the 

use of LACM in order to get better general overview of 

knowledge and practice regarding the birth control using LACM. 

 

II. LITERATURE REVIEW        

       Long-term contraceptive methods can be classified into 

Implants, IUDs and sterilization. The use of LACM has been 

hindered by several factors: 

 

Socio demographic Characteristics Barriers 

      Age is one of barriers of the use of LACM. For example 

older women are more likely to have a stable long-lasting 

relationship with children.  Older women are less likely to use 

the pill than younger women. In contrast, older women are more 

likely to use long-lasting methods or sterilization. This may be 

due to younger women desire for more children
 (8)

. In the study 

carried out by Ristya Ira Murti in 2007 in Indonesia showed that 

there was a very strong relationship between women‟s age and 

G 
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the non-use, use of short-term methods and the use of long-term 

methods
 (9)

. Education has positive relationship on contraceptive 

use and can determine contraceptive methods choice. The more 

educated women are more likely to use contraception and have 

their own contraceptive choice
 (5)

. A study conducted in Ethiopia 

has shown that only 10 percent of women with no education use 

contraception, though it is used by 53 percent of women with 

secondary education. Unmet contraceptive need is 35 percent for 

women without education, while only 17 percent of women with 

secondary or higher education have unmet need
 (10).

 Number of 

living children can effect on contraceptive use and choice of all 

methods. According to RDHS (2010), Contraceptive use also 

increases rapidly as the number of living children increases. 

Number of live children was found to be an important predictor 

of demand for LACMs 
(5)

.
 
 This is evidenced by the study 

conducted by Mussie et al in 2012, where mothers with two or 

more pregnancies were 3 times more likely to use LAPM as 

compared with those who had been pregnant only once
(10)

.
 
  

                                                                                                                        

Socio-Cultural Barriers                                                                                  

      Family pressure and societal stigma may also pose barriers 

due to cultural or religious norms dominant in the area in which a 

woman lives. In the study conducted by Muramutsa Felix in 

Gasabo, Gatsibo, Nyagatare, Nyamagabe, Nyarugenge and 

Rulindo districts in 2007 revealed that Socio-Cultural factors 

hinder Family Planning Practice in Rwanda where respondents 

expressed adherence to pro-birth culture
 (11)

. A newly published 

study using data from 2002 reports that Indian women with a 

specific family composition of two boys and one girl were 90% 

less likely to report having another pregnancy and 12 times more 

likely to be sterilized than  women who have two daughters 

only
(12)

.  

 

Provider Attitudes 

      Poor attitude that derive from the aforementioned constraints, 

combined with fear of recrimination from unhappy users, can 

serve to be a significant barrier against women who want to be 

sterilized
 (13)

.Vagueness in public policy concerning the 

definition of major surgery and who can perform it, for example, 

can thwart attempts to increase the availability of sterilization by 

task shifting to lower cadre workers trained in the procedure 
(14)

. 

In addition, health workers, from physicians to nurses and 

medical technicians, may have personal biases that can 

contravene national policy. In a recent study in the United States 

on physician influence, 45% of physicians would discourage 

contraceptive sterilization in a woman who had had two 

pregnancies and one live birth, while 29% would do so for a 

woman with four pregnancies and three live births.                                            

The study conducted in Egypt in 2013 showed that about one-

third of the non-users and more than three-quarters of the 

discontinued women had been told to come back at a later date 

while they were menstruating
 (15).

 

 

Access Barriers 

      Barriers may also exist in terms of poor access to and 

availability of sterilization services. In rural areas, distance can 

be prohibitive, and the time it takes to undertake and recover 

from the procedure (depending on the type) can be more than 

families are willing to accommodate. Even in developed 

countries, issues of staffing, availability of operating rooms, 

missing paperwork,  and stock‐outs of necessary equipment can 

prevent requested sterilizations from moving forward
(16)

.The 

study conducted in Pakistan, evidenced that sterilization uptake 

increases when services are expanded. The opening of new 

family planning clinics in urban areas contributed to a rise in 

female sterilization from 14% to 22% in three years 
(17)

. The 

results from a qualitative study conducted by Muramutsa) in 

Gasabo, Gatsibo, Nyagatare,Nyamagabe,Nyarugenge and 

Rulindo districts in 2007 revealed that the lack of trained staff 

may hinder the access to LACM .In that study one nurse who 

was interviewed stated «I am the only one in the whole area 

surrounding the health center, who provides modern FP 

methods». In the same study restricted access to modern FP 

methods including LACM was a concern for some of the 

respondents. As one female respondent stated: «When someone 

needs a modern FP method, some health center providers tell 

them “please go somewhere else” and we feel confused because 

this center does not provide modern FP and therefore cannot help 

us. »
(11)

.  

 

Religion Barriers 

      The extent to which religion plays a role as a barrier to 

sterilization depends upon the religion, on the interpretation of 

the Bible and Koran by religious leaders, and on the 

homogeneity of the faith in a particular region
 (18)

. A sample of 

women in India showed that the prevalence of sterilization 

among Muslim women (14%) was lower than among Hindu 

women (29%) and among women from other religious groups 

(30–35%), while non‐Muslims in Bangladesh were twice as 

likely to undergo sterilization as were Muslims
(19)

. However, 

sterilization rates can still be high in Catholic countries such as 

Brazil and in Muslim countries such as Turkey, which implies 

that religious guidelines are not always (whether by necessity or 

choice) strictly interpreted, implemented, or adopted
 (20).

   

 

Side Effects Barriers 

      In northern Karnataka, South India, the IUD is the most 

popular reversible contraceptive method but has a low 

continuation rate. A total of 713 IUD acceptors (461 rural and 

252 urban) were interviewed to study factors influencing 

continuation of IUD use in south India. Only 35% of respondents 

had their original IUD in situ at the time of follow-up and 57% 

had requested removal, primarily because of side effects 
(21)

. In 

qualitative study Conducted by Neeti et al   in India to assess 

factors affecting contraception among women in a minority 

community in Delhi revealed the same where many participants 

hesitated to use intra uterine devices. Pain, bleeding disturbances, 

infection, discomfort with regular checking of thread and doubts 

about method reliability were the common concerns
 (22). 

 

                                                                                                         

Quality of Service Barriers 

      Service quality is one of the major factors that affect demand 

and use for LACMs. Improved quality of care is an increasingly 

important goal of international family planning programs, for a 

variety of compelling reasons. From a human welfare 

perspective, all clients, no matter how poor, deserve courteous 

treatment, correct information, safe medical conditions and 

reliable products. It also has been argued that providing such 
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quality services will lead to increased service utilization by more 

committed users, eventually resulting in higher contraceptive 

prevalence and lower fertility. A study done on family planning 

services quality as a determinant of use of IUD in Egypt showed 

that the unadjusted relative risk ratios the quality of family 

planning services had a significant positive effect on the use of 

IUDs from public sources
(23).

  

                                                                                       

Misinformation Barriers 
      In the study conducted by Ristya in 2007 in Indonesia 

showed that there was a high degree of association between 

knowledge about contraceptives and the use of LACM
(9)

. This is 

evidenced by the results of the study conducted in Ethiopia in 

2009 by Anley where women who had moderate knowledge 

were 6 times more likely to use LAPM as compared with those 

who had low knowledge and mothers who had high knowledge 

were 8 times more likely to use LAPM as compared with those 

who had low knowledge
 (24)

. Myths and misconceptions were 

identified in various studies as a barrier to the use of LACM. In 

the study conducted in Ethiopia among women who had general 

knowledge about LAPMs, 77(33.2%) heard myths and 

misconception. Among women who encountered myths and 

misconceptions 77(100%), 19(24.67%) said that use of Norplant 

would affect their health negatively. They said Norplant could 

cause hypertension, mental illness, anemia, weight gain, uterine 

mass, headache and fever. Some women 4(5.2%) encountered 

that implants could move around freely in the body once inserted 

and could be lost at the day of removal. A high number of 

women 17(22%) among those who heard myths and 

misconceptions said that use of implants might lead to permanent 

sterility and about 12(15.6%) heard IUD could do the same. Most 

women 16(20%) were concerned about the health effect of IUD, 

9(11.2%) encountered IUD could cause bad smell of the vagina, 

the others said it could cause discomfort or pain during 

intercourse, headache and eat the uterus and make it thin. Also 

they heard that it could disappear in the uterus
 (24).

 

 

Partner Influence Barriers 

      A woman‟s perception of her husband‟s approval of family 

planning can directly affect whether she uses contraception
 (25)

. 

At the same time, these influences and decisions are dynamic 

within couples. As women age and have more child, spousal 

discussions about and agreement over the use of contraception, 

particularly LACMs, increases
 (26)

. Spousal distrust and 

misunderstanding may also influence uptake of LACMs. 

Potential users of permanent methods express apprehension 

about the effect of vasectomy, for example, on the faithfulness of 

their partners
 (27)

. The study conducted in Nepal in 2006 

evidenced that „Husband‟s approval of FP‟ is the second most 

significant predictor of female sterilization.
 
For women whose 

husbands approve of FP, odds of adoption increases to eleven 

times
 (27)

. In qualitative study Conducted by Neeti et al 2010 in 

India to assess factors affecting contraception among women in a 

minority community in Delhi revealed the same where most of 

the women expressed the need for improved range of 

contraceptives which they can use without their husband‟s 

consent and are free of complications as they believed that ill 

effects of contraceptives limit their capacity to do household 

work
 (22)

. 

III. MATERIALS AND METHODS                                                                                                                                          

Study Design 

      A cross sectional design which is quantitative in nature was 

used to assess barriers to the use of long acting contraceptive 

methods among married women of reproductive age. 

 

Study Area and Study Population 

      The study was conducted in health facilities that provide FP 

service in Kicukiro District, Kigali city. The study population 

was married women of reproductive age of 18-49 years who 

visited the health centers of Kicukiro district for FP. 

 

Sample Collection and Processing 
      A sample of 96 married women was determined using 

formula with finite population correction
 (28)

. Proportionate 

stratified sampling method was used to determine the number of 

women from each health facility. A systemic sampling method 

was used to select participants from each stratum. Data from the 

written questionnaire was coded and entered into the computer 

using SPSS 21.0. A descriptive analysis was carried out for each 

of the variables. To assess the relationship between independent 

and dependent variables, bivariate analysis was done. To assess 

the presence and degree of association between the dependent 

and independent variables, chi-square or Fischer exact test were 

used and statistical significance was defined when p-value was 

less than 0.05. Odds ratio with 95% confidence interval in 

multiple logistic regression was computed on variables which 

showed significant association with the dependent variable to 

identify their independent effects.                                                 

 

Ethical Consideration 

      The ethical clearance was obtained from Mount Kenya 

University (MKU) ethical committee. After obtaining the 

permission from the directors of health centers, the interviews 

started. The participation was free and personal. The researcher 

explained to the respondents that they would remain anonymous. 

A discreet place which offers an acceptable confidentiality level 

was identified. Each respondent had all her time to think and to 

answer freely. The participants were informed that the ethical 

consent will be respected. All respondents were fully briefed 

about importance of the study. Once the consent was given, the 

researcher conducted the data collection procedure. The 

respondents were told to stop the process whenever they felt   

uncomfortable.   

  

IV. RESULTS   

Prevalence of the Use of LACM in Kicukiro District  

 

Table 1: Level of Use of Long-Acting and Short Acting 

Contraceptive Methods among Respondents 

 

Contraceptive methods  Frequency        Percent 

Injection      62                     64.6          

Pills      19                     19.8                                   

Implant       7                       7.3 

IUD       2                       2.1 

Female sterilization         1                       1.0 
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Spermicide        0                       0.0 

Condom       3                       3.1 

Abstinence        0                       0.0 

Diaphragm        2                       2.1 

Vasectomy        0                       0.0  

Total      96                      100  

 

      Respondents were asked the method chosen after 

consultation (Table 1). A large percentage of 64.6% of 

participants has chosen injection followed by pills with 19.8%. 

Only 10.4% of participants have chosen LACM (Implant by 

7.3%, IUD was chosen by 2.1% and Female sterilization was 

chosen by 1%). Table 3 describes socio demographic 

characteristics of participants and their association to the use of 

LACM. Respondents were between 18 and 49 years old. The age 

ranged from 18-25 is presented in greater proportion with 48.0% 

of respondents and there was no significant association between 

age and the use of LACM (P=0.251). Respondents were asked 

the highest level of studies they have completed. Illiterates count 

6.2% of participants, who have completed primary education 

were 39.6%, secondary education 41.7%, higher education 

12.5%. There was a significant association between Education 

and use of long acting contraceptive method P=0.003. 

Respondents were asked their religion. Catholic affiliation was 

41.7 % followed by Protestants with 31.7%. There was no 

significant association between religion and choice of LACM 

(P=0.840). Of the 96 women enrolled into the study 62 of them 

reported desire of bearing other children (64.6%) whereas 28.1 % 

of participants do not desire having any more, as for 7.3% they 

have no position. There was a high association between using 

LACM and desire of having another child (P=0.001). When 

asked the number of children alive 46.9% reported having one, 

while 38.5% reported having two to three and 14.6%  had four 

and above. The association between number of children alive and 

LACM use was significant (P<0.001). Participants were asked 

the size of the family. Among them 53.1 % reported having three 

children whereas 46.9% of them reported having four and above. 

There was a significant association between the size of the family 

and using LACM (P=0.027). A large proportion of women who 

participated in the study were farmers with 35.4%.The 

association between Occupation and LACM use was not 

significant (P=0.076).  

 

 

Table 2: Distribution of Respondents According to their 

Knowledge toward LACM 

 

Contraceptive methods            Frequency    %         P-value 

General knowledge on LACM                                        0.639 

Yes                                                 92              95.8        

No                                                     4               4.2 

Implant (n=92)                                                                0.087 

Yes                                                 88             95.6                                                                       

No                                                    4               4.4       

Intra Uterine Devices(n=92)                                           0.259 

Yes                                                 82             89.1 

No                                                  10             10.9                                                                        

Female sterilization (n=92)                                            0.072 

Yes                                                 70            76.0 

No                                                  22             24.0 

Vasectomy (n=92)                                                           -            

Yes                                                 59             64.1    

No                                                  33             35.9 

Know place they can get LACM                                   0.221 

Yes                                                 90             98.0 

No                                                    2               2.0 

Know benefits from LACM                                          0.063 

Control birth for long time            86             93.5 

No                                                    6               6.5 

 

 

      Respondents were asked if they knew LACM. A large 

majority (95.8%) indicated to be informed on LACM and 91.7% 

knew at least two methods (Table 2). The most commonly 

known methods were implants at 95.6%, followed by IUD at 

89.1%, female sterilization at 76%, and vasectomy at 64.1 %. 

Among participants 98% reported that they knew where they 

could get the LACM. Respondents were asked benefits they 

could get from LACM and 93.5% agreed that LACM can control 

number of birth over long time. 

 

 

Table 3.Association between LACM Use and Socio-Demographic Characteristics of Study Participants 

 

Socio- demographic characteristics  Frequency  Percent     LACM use 

  Yes        No 

P value  

Age group of participants (n=96)                                                                                                                                         0.251 

                                  18-25                                        46                       48.0                              6          40 

                                  26-33                                        30                       31.2                              1          29 

                                  34-41                                        16                       16.7                              2          14   

                                  42+                                             4                         4.1                              1            3                                        

Education status (n=96)                                                                                                                                                        0.003 

                                  Illiterate                                      6                         6.2                              0            6 

                                  Primary education                    38                       39.6                              0          38 

                                  Secondary education                40                       41.7                              6          34 

                                  Higher education                      12                      12.5                               4            8                     
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Occupation (n=96)                                                                                                                                                              0.076 

                                  Unemployed                              9                          9.4                              1           8    

                                  Business                                  26                        27.1                              1          25 

                                  Famer                                      34                        35.4                              2          32 

                                  Employed                                23                        24.0                              6          17 

                                  Student                                      4                          4.1                              0            4 

Religion(n=96)                                                                                                                                                                   0.840 

                                  Muslim                                   19                        19.8                              2          17 

                                  Catholic                          40                        41.7                              5          35 

                                  Protestant                                30                        31.7                             3           27   

                                  Adventist                                  7                           7.3                             0            7                                                

     Desire of  having children (n=96)                                                                                                                                       0.001 

                                      Yes                               62               64.6                       2          60 

                                       No                               27               28.1                       8          19 

                                       Don‟t know                              7                          7.3                       0            7 

     Number of  children alive  (n=96)                                                                                                                                     <0.001 

                                       One                               45               46.9                              0          45 

                                      Two-three                               37               38.5                              4      33 

                                       Four and above               14               14.6                              6        8 

     Size of family(n=96)     

                                       Three                             51               53.1                              2          49 

                                       Four and above                45                     46.9                              8          37 

     

        Respondents were asked their attitudes toward LACM 

(table 4). Those who reported that LACM can cause cancer 

were 60.4% and 67.7% of respondents reported that LACM 

enhance marital unfaithfulness. Those who reported that 

LACM can decrease sexual pleasure were 65.6%; others 

62.5% reported that LACM can cause congenital 

malformation and 55.2% reported that LACM can increase 

promiscuity. Respondents‟ negative attitudes were found to be 

highly associated with the use of LACM (P<0.05).   

    

                    Table 4: Distribution of Respondents according to their Attitudes toward LACM 

 

 

        Table 5 describes the accessibility of LACM. 

Respondents were asked if there was a health center in the 

nearby that provides LACM. Among them 89.6% responded 

positively. While 10.4% of them responded negatively. 

Respondents were asked about the distance between their 

homes and the nearest health center. Among respondents 

20.8% use ten minutes to get to the nearest health center.  

Those who use 10 to 30 were 37.5%, others 25% use one hour  

 

and 16.7% use more than one hour. When asked if they knew 

that LACM are available 75% of them responded positively 

and 25% responded negatively. Among women who 

participated in the study 6 of them reported they had been 

refused LACM due to the following reasons: the lack of 

menstruation was   reported by 3 women, the lack of husband 

consent was reported by 1, another woman reported that the 

service was not available, and another one reported that she   

 Variable   Frequency  Percentage  LACM use 

Yes       No 

    P-value 

      

Cause cancer (n=96)                                                                                                                                                            0.047 

                                    Yes                                  58                                60.4                         3         55 

                                    No                                   38                                39.6                         7          31  

Enhance marital unfaithfulness (n=96)                                                                                                                               0.002 

                                    Yes                                  65                                67.7                         2         63 

                                     No                                  31                                 32.3                        8          23 

Decrease sexual pleasure  (n=96)                                                                                                                                       <.001 

                                     Yes                                 63                                65.6                         1         62 

                                     No                                  33                                34.4                         9         24  

Cause congenital malformation  (n=96)                                                                                                                             0.045 

                                     Yes                                60                                 62.5                          2        58 

                                      No                                 36                                37.5                          8        28 

       Increase promiscuity (n=96)                                                                                                                                               0.039 

                                            Yes                           53                                55.2                          2         51 

                                             No                                 43                                44.8                          8         35 
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was refused the services as she was too young to start LACM. 

When asked on the convenience of opening hours 99% of 

them responded passively. Respondents were asked who takes 

the last word when it comes to bearing other children and 

18.8% reported that the decision is taken by woman, who 

reported that the decision is taken by husband were 53.1% and   

respondents  who reported joint decision were 28.1% .  When 

respondents were asked if they discuss with the partner the use 

of LACM of them 47.9% indicated that they discuss about it. 

However 45.7 % of those who discuss with their partner on 

the use of LACM reported that their husbands do not agree on 

their use.  

 

                   Table 5.  Accessibility of Long Acting Contraceptive Methods 

 

Variables                                                                               Frequency   Percent           LACM use                  P-value 

                                                                                                                                                yes      no  

Awareness of  health center in the nearby that                                                                                                             0.964 

 that  provides LACM before consultation(n=96) 

                                  Yes                                                              86              89.6                  9        77 

                                  No                                                               10              10.4                  1          9 

How close is the nearest center (n=96)                                                                                                                        0.221 

                                  Within 10 min                                             20              20.8                  1        19 

                                  Between 10 and 30 min                              36              37.5                  2        34 

                                  Within 1 hour                                              24              25.0                  5        19 

                                  More than 1 hour                                        16              16.7                  2        14  

Awareness of availability of LACM  (n=96)                                                                                                               0.521 

                                  Yes                                                              72             75.0                   5        67 

                                  No                                                                24             25.0                  5        19 

Refused of LACM before (n=96)                                                                                                                      0.388 

                                  Yes                                                                6                6.2                  0          6   

                                   No                                                              90              93.8                10        80 

      

       Reason of being refused of LACM (n= 6)                                                                                                                  0.896 

                                       No menstruation                                             3             50.0 

                                       Too young                                                      1             16.6 

                                       Service not available                                      1             16.6 

                                       Lack of husband‟ consent                              1             16.6 

      Convenience of service hours (n=96)  

                                      Yes                                                                95             99.0                  10        85 

                                       No                                                                  1                1.0                   0          1 

      Who take  decision  to bear another children (n=96)                                                                                                   0.005 

                                       Wife                                                             18             18.8                    1       18               

                                       Husband                                                       51             53.1                    2       49 

                                       Joint decision                                               27             28.1                    7       20 

      Discussed with the partner the use of LACM (n=96)                                                                                                  0.045 

                                      Yes                                                    46              47.9                   8       38  

                                       No                                                                50              52.1         2       48   

     Partner agreement to the use of LACM(n=46)                                                                                                             0.028 

                                      Yes                                                               25              54.3                   7        18 

                                      No                                                                 21              45.7                   1       20 

 

        In table 6, results from multiple logistic regression 

analyses of this  study showed that those with higher 

education are more than six times more likely to use LACM 

than those with secondary schools (OR=6.500, P=0.012, 95% 

CI=1.510-17.974), desire of having other children had a 61% 

reduction in the odds of using LACM relative to those who do 

not desire other children (OR=0.389, P= 0.040, 95% 

CI=0.158-0.956), the number of living children was also 

highly associated with the use of LACM. Women with four 

children and above were more than fourteen times more likely 

to use LACM than those with three (OR=14.625, P=<0.001, 

95% CI=3.398-12.941), the size of family is also a predictor of 

the use of LACM according to the results of this study.  

 

Women who indicated the family of four persons and above 

were more than eight times more likely to use LACM than 

those who reported being below three persons (OR=8.591, 

P=0.046, 95% CI=1.043-17.775), for women who reported 

joint decision with their husband the number of children were 

5 times more likely to use LACM than those who do not 

discuss (OR: 5.053; P=0.048 CI=0.863-7.456), those who 

reported that it is husband who take the decision to bear 

another children had a 76.5% reduction in the odds of using 

LACM relative to those who do not desire other children 

(OR=0.235, P= 0.019, 95% CI=0.070-0.785),respondents with 

negative attitudes that LACM can cause cancer, had an 83.4% 

reduction in the odds of using LACM relative to those who did 
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not report it (OR=0.166, P= 0.014, 95% CI=0.040-0.695), 

Respondents who reported that LACM can enhance marital 

unfaithfulness had a 77% reduction in the odds of using 

LACM relative to those who did not report it (OR=0.230, P= 

0.043, 95% CI=0.055-0.953), other respondents who reported 

that LACM can increase promiscuity had an 88.4%  reduction 

in the odds of using LACM relative to those who did not 

report it (OR=0.116, P= 0.046, 95% CI=0.014-0.959), those 

who reported that  LACM can decrease sexual pleasure had an 

88.9%  reduction in the odds of using LACM relative to those 

who did not report it( OR=0.111, P= 0.041, 95% CI=0.013-

0.915), and respondents who reported that LACM can cause 

congenital malformation had an 89% reduction in the odds of 

using LACM relative to those who did not report it 

(OR=0.106, P=0.037, CI=0.013-0.876). 

         

        Table 6: Results from Multiple Logistic Regression of Variables that Have Effect on the Use of Long Acting 

Contraceptive Methods 

 

Predictor                                                                 β               WS               OR                      95%CI                          P-value 

Education  

Higher education                                                 1.872              6.319          6.500               1.510-17.974                      0.012 

Desire having other  

Children                                                               -0.945            4.231          0.389                0.158-0.956                       0.040 

Number of living children 

Four and above                                                    2.683            12.980        14.625               3.398-12.941                    <0.001 

Size of family 

Four and above                                                    2.151              3.996          8.591               1.043-17.775                     0.046  

      Joint decision  to bear   

      children                                                                2.041              7.697          5.053               1.821-12.566                      0.048 

      Decision taken by husband to bear  

      children                                                               -1.448              5.537          0.235               0.070-0.785                       0.019 

      Partner agreement to the use of LACM               1.272              3.084          3.569               0.863- 7.456                      0.038 

      Reported negative attitude  

      Cause cancer                                                        -1.796             6.043          0.166                0.040-0.695                      0.014 

      Enhance marital  

      Unfaithfulness                                                     -1.471             4.106          0.230                0.055-0.953                      0.043 

      Increase promiscuity                                           -2.151             3.996          0.116                0.014-0.959                      0.046 

      Decrease sexual  

      Pleasure                                                               -2.197             4.170          0.111                0.013-0.915                      0.041 

Congenital malformation                                    -2.224             4.349          0.106               0.013-0.876                       0.037 

V. DISCUSSION     

The Prevailing Rate of the Use of Long Acting Contraceptive 

Methods 

       Regarding long acting contraceptive prevalence rate in this 

study, 10.4% of respondents opted for LACM (Implant by 7.3%, 

IUD by 2.1% and Female sterilization by 1%). Although there 

was some improvement compared to the national average of 6% 
(5)

, the use of LACM remains low. This low utilization rate of 

LACM in Kicukiro district could be due to the negative attitudes 

that women have on them but, results are slightly higher than 

those from Kicukiro district hospital where the prevalence late 

was 8.3%. 

 

Use of LACM and Socio Demographic Characteristics of 

Participants  

       Sociodemographic variables are among important factors 

influencing individual‟s decisions on contraception and fertility
 

(9)
.
 
Respondents were between 18 and 49 years old. It is the range 

of age by which women according to WHO are said to be 

sexually active.                                                                                                                

       The range of age from 18 to 25 is presented in greater 

proportion with around 48% of respondents. The range of age is 

also high in the distribution of age in the population of Rwanda
 

(4)
.The contribution of changes in effects of education is also 

important. Respondents were asked the highest level of studies 

they have completed. The level of education was associated with 

the use of LACM, P= 0.003. Educated people tend to adopt 

modern values and have the opportunity and better access to gain 

adequate information about contraceptives. The assumption here 

is that the more educated the women are, the better informed they 

are about family planning and contraceptive methods and better 

able to accept it. According to the results from this study, the 

desire of having other children in few following  months slows 

down the use of LACM (P=0.001).Of the 96 women who were 

enrolled into the study 62 women reported their desire of bearing 

other children (64.6%). “Rwandan culture is very pro-birth. 

There are many proverbs that encourage having more children 

such as: „Kagire abana‟ which means „May you have more 

children‟ or „Nimusubireyo nta mahwa‟, which means „keep 

having children; it can‟t hurt
 (11)

. Although the culture encourages 

births, the number of living children was found to be an 

important predictor of demand for LACM
(24)

.Results from this 

study showed that the number of living children and the size of 

the family are associated with the use of LACM, (P= 0.001, 

P=0.027) respectively. One reason may be that as long as the 

number of children increases there is satisfaction on behalf of the 
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parents another reason is that a big number of children may 

challenge the economy of the family.   

 

Knowledge and Attitudes towards LACM   

       The general knowledge of women about LACM was good. 

More than 95.8% of the study participants have general 

knowledge. This is better than 58.3% showed in the study done 

in Ethiopia
 (24)

. This could be due to the fact that women had 

better access to information about LACM. However, that 

knowledge doesn‟t affect the use them (P= 0.639). These 

findings are similar to findings in other parts of Tanzania and 

Africa where it was noted that most women were aware of 

modern contraceptives except that its use was low 
(29)

. This is 

opposite to the study conducted in Ethiopia by Mussie 

Alemayehu, Tefera and Tizta in 2012. In their study women who 

had moderate knowledge were 6 times more likely to use LAPM 

as compared with those who had low knowledge (AOR = 5.9, 

95% CI: 2.3, 14.9) and mothers who had high knowledge were 8 

times more likely to use LAPM as compared with those who had 

low knowledge (AOR = 7.8, 95% CI: 3.1, 18.3)
(10)

.
 
Negative 

attitudes toward LACM agents were shown to be factors that 

slow down the use of LACM. Women who reported significant 

negative effect of LACM had a significant reduction in the odds 

of using LACM relative to those who did not report significant 

negative effect. In another study, which assesses LAPMs in 

Uganda, showed that most women heard myths and beliefs that 

could hinder the successful promotion and adoption of the 

services
 (30)

.
 
 

 

Accessibility of LACMs    

       Barriers may also exist in terms of poor access. Distance can 

be prohibitive, and the time it takes to undertake and recover 

from the procedure (depending on the type) can be longer than 

families are willing to accommodate
 (16)

. Among respondents, 

89.6% were aware of the nearest health center that can provide 

the service. Geographical barriers in this study do not hinder the 

use of LACM (P=0.221). In order to prevent this barrier, the 

government decided to construct ”secondary posts” not far from 

religious-affiliated health facilities to meet the needs of clients of 

those areas
(3)

. A total of 31 secondary posts were constructed 

between 2006 and 2009. To serve other regions that had been 

without services, five new hospitals and 15 new health centers 

were built between 2005 and 2011. When asked if they were 

aware that LACM are available 75% of them reported that they 

were. Among women who participated in the study 6 of them 

reported being refused LACM. The reasons were lack of 

menstruation as reported by 3 women, 1 reported lack of husband 

consent, 1 reported that the service was not available and 1 was 

too young to start the methods. Being refused the use LACM 

does not affect the use of LACM (P=0.388). Those reasons were 

classified as medical barriers in some studies. Results from this 

study are different from the study conducted in Egypt by Eltomy 

Saboula and Hussein
 (15

) in 2013. In their study regarding 

medical barriers, about one-third of the non-users and more than 

three-quarters of the women who abandoned after they had been 

told to come back at a later date once they had menstruation. 

These findings from that study are supported by evidence from 

Ghana, Kenya, Cameroon, Jamaica, and Senegal indicating that 

non menstruating women are commonly told they must return 

when they are menstruating in order to be given a hormonal 

contraceptive method or to have an intrauterine device (IUD) 

inserted
 (31)

.A woman‟s perception of her husband‟s approval of 

family planning can directly affect whether she uses 

contraception
 (25)

.
 

The non-involvement of men in family 

planning intervention has been highlighted as a drawback to the 

success of interventions
 (31)

. Non-consent of partners to family 

planning methods ranked next to fertility concerns as a barrier to 

LACM use in this study. When respondents asked if they discuss 

with partner the use of LACM, Only (47.9%) indicated that they 

discuss about it. However, 45.7 % of those who discuss with 

their partner on the use of LACM reported their husband do not 

agree on its use. Women participation in taking decisions 

including those related to fertility (high women autonomy in 

household matters; gender power balance in household 

decisions), as well as spousal communication on family planning 

has been indicated in several studies to be associated with 

increased likelihood of modern contraceptive use by women
 

(32)
.The decision of woman or husband to bear children has an 

impact on the choice of LACM, P=0.005. The results from the 

study are similar to those from the study conducted by 

Lwelamira, Mnyamagola and Musaki in 2012 in Tanzania in 

which women who reported joint decisions with their husbands 

on issues related to fertility were more likely to be current users 

of modern contraceptives compared to those who reported that 

the final decision is taken by the husband alone (OR = 19.4, 

p<0.01)
 (29)

. 

 

VI. CONCLUSION  

       Based on the information collected on the given sample, the 

prevalence of LACM use is still low among participants. 

Education, number of living children, size of family, joint 

decision to bear children and agreement of the couple to the use 

of LACM are factors that increase the use of LACM. The general 

knowledge about LACM of women who visit health centers and 

health post for FP is good. The results from the study also 

revealed that the desire of having another children, and decision 

of husband to bear children or not, and negative attitudes toward 

LACM are the main barriers that slow down the use of LACM.  

       There should be a great need to increase reproductive health 

education activities designed to improve family planning 

practices in Rwanda. Campaigns against attitudes that negatively 

affect the use of LACM should be intensified. 
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Abstract- Interest in studying of the shell arises from the fifties of twentieth century. The assemblies, containing thin shells, find wide 
use in the modern engineering, especially in ships, aircraft and spacecraft industry. The shell vibrations and buckling modes are 
analyzed by means of numerical methods, to clarify qualitatively the critical loads and different buckling modes. In today’s aerospace 
and aircraft industries, structural efficiency is the main concern. Due to their high specific strength and light weight, fiber reinforced 
composites find a wide range of applications. Light weight compression load carrying structures form part of all aircraft, and space 
vehicle fuel tanks, air cylinders are some of the many applications. In the present work, design analysis of fiber reinforced multi 
layered composite shell, with optimum fiber orientations; minimum mass under strength constraints for a cylinder under axial loading 
for static and buckling analysis on the pressure vessel has been studied.  The modeling is carried out in Catia V5 R20 and the analysis 
is carried out in Ansys 15.0 solver. 
 
Index Terms- lightweight compression, reinforced multi-layered, thin shells. 

I. INTRODUCTION 
 Pressure vessels are important because many liquids and gases must be stored under high pressure. Special emphasis is 
placed upon the strength of the vessel to prevent explosions as a result of rupture. Codes for the safety of such vessels have been 
developed that specify the design of the container for specified conditions. Most pressure vessels are required to carry only low 
pressures and thus are constructed of tubes and sheets rolled to form cylinders. Some pressure vessels must carry high pressures, 
however, and the thickness of the vessel walls must increase in order to provide adequate strength.  
 Cylindrical shells (see Fig.1) such as thin-walled laminated composite unstiffened vessels like deep submarine exploration 
housings and autonomous underwater vehicles are subjected to any combination of in plane, Out of plane and shear loads due to the 
high external hydrostatic pressure during their application. Due to the geometry of these structures, buckling is one of the most 
important failure criteria. Buckling failure mode of a stiffened cylindrical shell can further be subdivided into global buckling, local 
skin buckling and stiffener crippling. Global buckling is collapse of the whole structure, i.e. collapse of the stiffeners and the shell as 
one unit. Local skin buckling and the stiffeners crippling on the other hand are localized failure modes involving local failure of only 
the skin in the first case and the stiffeners in the second case. 
 

 
Fig.1. Cylindrical Shells 

II. PROBLEM IDENTIFICATION 
 In today’s aerospace and aircraft industries, structural efficiency is the main concern. Due to their high specific strength and 
light weight, fiber reinforced composites find a wide range of applications. Light weight compression load carrying structures form 
part of all aircraft, and space vehicle fuel tanks, air cylinders are some of the many applications. An analytical procedure is developed 
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to design and predict the behaviour of fiber reinforced composite pressure vessels. The classical lamination theory and generalized 
plane strain model is used in the formulation of the elasticity problem.  
 Internal pressure axial force and body force due to rotation in addition to temperature and moisture variation throughout the 
body are considered. Some 3D failure theories are applied to obtain the optimum values for the winding angle, burst pressure, 
maximum axial force and the maximum angular speed of the pressure vessel 

In the present work, design analysis of fiber reinforced multi layered composite shell, with optimum fiber orientations; 
minimum mass under strength constraints for a cylinder with or without stiffeners under axial loading for static and buckling analysis 
on the pressure vessel has been studied. 
  
 

III. MODELING OF CYLINDRICAL PRESSURE VESSEL 
 

The modeling of the Cylindrical Pressure Vessel is done in Catia V5 R20. 
 
Introduction to Catia V5 R20: 
 CATIA-V5 is the industry’s de facto standard 3D mechanical design suit. It is the world’s leading CAD/CAM /CAE 
software, gives a broad range of integrated solutions to cover all aspects of product design and manufacturing. Much of its success can 
be attributed to its technology which spurs its customer’s to more quickly and consistently innovate a new robust, parametric, feature 
based model. Because that CATIA-V5 is unmatched in this field, in all processes, in all countries, in all kind of companies along the 
supply chains.  
 Catia-v5 is also the perfect solution for the manufacturing enterprise, with associative applications, robust responsiveness and 
web connectivity that make it the ideal flexible engineering solution to accelerate innovations. Catia-v5 provides easy to use solution 
tailored to the needs of small medium sized enterprises as well as large industrial corporations in all industries, consumer goods, 
fabrications and assembly. Electrical and electronics goods, automotive, aerospace, shipbuilding and plant design. It is user friendly 
solid and surface modeling can be done easily. 
The model is as shown in the figure 2 as shown below: 

 
 

Fig 2. Cylindrical pressure vessel Model  
 

The drawing Specifications taken are as shown in the Figure 2 below: 
  

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 12, December 2015      524 
ISSN 2250-3153   

www.ijsrp.org 

 
Fig. 3 Drawing Specifications for the Cylindrical Pressure Vessel. 

 

 
 

Fig. 4 Drawing Specifications for the Cylindrical pressure vessel. 
 

IV. ANALYSIS OF CYLINDRICAL PRESSURE VESSEL 

The analysis of the cylindrical pressure vessel is done in Ansys 15.0 and the analysis reports are as shown below. 

The geometry and the mesh model  in Ansys are as shown in the Fig.3 and Fig. 4 below respectively. 
 
 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 12, December 2015      525 
ISSN 2250-3153   

www.ijsrp.org 

             
Fig. 5 Geometry of the cylindrical pressure vessel       Fig. 6 Mesh of the cylindrical pressure vessel 
  
The analysis is carried out for the Steel material and the composite material for the cylindrical pressure vessel. 
 
Analysis of Steel cylindrical pressure vessel: 
 The Boundary Conditions are given as the pressure of 3MPa and fixed at the stiffeners of the pressure vessel. The 
deformation and Equivalent Stress reports for the steel cylindrical pressure vessels are are as shown in the Fig. 5 and Fig. 6 
respectively. 

        
Fig. 7 Deformation of the Steel pressure vessel   Fig.8 Equivalent Stress of the Steel pressure vessel 
 

 
 

Fig.9 Equivalent Strain of the Steel pressure vessel 
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The deformation and Equivalent Stress reports for the composite cylindrical pressure vessels are are as shown in the Fig. 10 
to Fig. 12 respectively. 

            
Fig. 10 Deformation of the Composite pressure vessel-250  Fig.11 Equivalent Stress of Composite pressure vessel-250 
 
  

 
Fig.12 Equivalent Stress of the composite pressure vessel-250 

  
 Also the analysis is carried out for the leaf spring which consists of composite material 8 layers, 9 layers and 
10layers. The deformation of and the Equivalent Stress reports for the composite cylindrical pressure vessel are shown in the 
Fig. 13 to Fig. 18  respectively. 
 

                 
Fig.13 Deformation of the composite pressure vessel-350                       Fig.14 Equivalent Stress of the composite pressure vessel-350 
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Fig.15 Equivalent Stress of the hybrid cylindrical pressure vessel-Layer 2 for 350 

 
 

                 
Fig.16 Deformation of the composite pressure vessel-450      Fig.17 Equivalent Stress of the composite pressure vessel-450  
 

 
Fig.18 Equivalent Stress of the composite pressure vessel-Layer 2 for 450  

 
The weight factor is taken into consideration. The stainless steel constitutes to 254.34kg whereas the composite cylindrical 
pressure vessel constitutes to around 134.12kg to 159.36kg depending upon the number of composite layers.  
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V. RESULTS AND DISCUSSION 

 The analysis of Steel Cylindrical pressure vessel with the composite cylindrical pressure vessel is done. In addition we would 
like to change the orientation of composite cylindrical pressure vessel in such a way that the thickness is 1mm with variants of  7 
layers, 8 layers, 9 layers and 10layers of composite allowed with an angle of 250, 350, 450,550,650,750 and 900. 

The results for the composite pressure vessel of 1mm with 7 layers and different angles of orientation are as shown below: 

Table 1: Composite pressure vessel of 1mm with 7 layers and different angles of orientation 

 Total 
Deformation 

(mm) 

Equivalent Stress-Layer 
1 (Mpa) 

Equivalent Stress-Layer 
2 (Mpa) 

7 1mm layers with 25 degree angle orientation 0.8211 310.07 36.236 

7 1mm layers with 35 degree angle orientation 0.7745 298.59 32.213 

7 1mm layers with 45 degree angle orientation 0.7873 300.56 29.372 

7 1mm layers with 55 degree angle orientation 0.8601 316.7 33.56 

7 1mm layers with 65 degree angle orientation 1.0889 326.02 37.128 

7 1mm layers with 75 degree angle orientation 1.2292 328.3 39.001 

7 1mm layers with 90 degree angle orientation 1.2948 327.2 39.819 

 

The results for the composite pressure vessel of 1mm with 8 layers and different angles of orientation are as shown below: 

Table 2: Composite pressure vessel of 1mm with 8 layers and different angles of orientation 

 Total 
Deformation 

(mm) 

Equivalent Stress-Layer 
1 (Mpa) 

Equivalent Stress-Layer 
2 (Mpa) 

8 1mm layers with 25 degree angle orientation 0.7818 303.03 35.555 

8 1mm layers with 35 degree angle orientation 0.7325 291.67 32.275 

8 1mm layers with 45 degree angle orientation 0.7466 282.87 31.605 

8 1mm layers with 55 degree angle orientation 0.8381 299.4 33.234 

8 1mm layers with 65 degree angle orientation 1.0543 309.12 36.113 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 12, December 2015      529 
ISSN 2250-3153   

www.ijsrp.org 

8 1mm layers with 75 degree angle orientation 1.1853 311.39 37.568 

8 1mm layers with 90 degree angle orientation 1.246 314.98 38.219 

 

The results for the composite pressure vessel of 1mm with 9 layers and different angles of orientation are as shown below: 

Table 3: Composite pressure vessel of 1mm with 9 layers and different angles of orientation 

 Total 
Deformation 

(mm) 

Equivalent Stress-Layer 
1 (Mpa) 

Equivalent Stress-Layer 
2 (Mpa) 

9 1mm layers with 25 degree angle orientation 0.7464 295.17 34.551 

9 1mm layers with 35 degree angle orientation 0.6939 284.68 31.005 

9 1mm layers with 45 degree angle orientation 0.711 269.44 28.31 

9 1mm layers with 55 degree angle orientation 0.8171 282.87 31.338 

9 1mm layers with 65 degree angle orientation 1.018 292.93 34.358 

9 1mm layers with 75 degree angle orientation 1.138 302.39 35.87 

9 1mm layers with 90 degree angle orientation 1.1923 306.86 36.671 

 

The results for the composite pressure vessel of 1mm with 10 layers and different angles of orientation are as shown below: 

Table 4: Composite pressure vessel of 1mm with 10 layers and different angles of orientation 

 Total 
Deformation 

(mm) 

Equivalent Stress-Layer 
1 (Mpa) 

Equivalent Stress-Layer 
2 (Mpa) 

10 1mm layers with 25 degree angle orientation 0.7102 288.34 33.753 

10 1mm layers with 35 degree angle orientation 0.655 277.54 30.724 

10 1mm layers with 45degree angle orientation 0.673 261.66 30.052 

10 1mm layers with 55 degree angle orientation 0.7915 269.15 31.051 
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10 1mm layers with 65 degree angle orientation 0.9778 284.21 33.584 

10 1mm layers with 75 degree angle orientation 1.0888 294.59 34.954 

10 1mm layers with 90 degree angle orientation 1.1396 299.91 35.269 

 

VI. CONCLUSION 

  This project work involves the comparison of conventional steel  and Composite material cylindrical pressure vessel 
under static loading conditions the model is preferred of in Catia V5 R20 and then analysis is perform through ANSYS 15.0 from the 
result obtained it will be concluded that the development of a composite cylindrical pressure vessel having constant cross sectional 
area, where the stress level at any station in the Composite pressure vessel is considered drop and rise due to the orientation of 
composite, has proved to be very effective. Taking weight into consideration, we can conclude that 7layers gives lesser weight. But, 
taking stress and weight into consideration, 10layers is giving the desired result. The results are found to be effective for the composite 
lamia for 450 orientations. The deformation is tending to reduce for the 10layers composite orientation so as the Equivalent Stress. The 
Lamina stacking sequence is appropriate which is free from extension – bending, coupling which reduces the effective stiffness of the 
lamina, since the laminates are symmetric. Appropriate number of plies needed in each orientation and thickness of the shell is safe 
from static and buckling analysis is concerned. The comparison plots obtain desired results for stresses and deformations with lamina 
orientations for the chosen composite materials.  
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Abstract- The petroleum based fuels used for Internal 
Combustion Engines steadily achieving a steep pricing demand 
because of the Industrialization of the world. These petroleum 
based fuels are obtained from limited resources. These limited 
resources are highly concentrated in certain region of the world. 
So, countries not having these resources are facing energy/ 
foreign exchange crises mainly due to the import of crude 
petroleum. Hence, it is necessary to look for alternative fuels 
which can be produced from resources available locally with in 
the country such as alcohol, biodiesel, vegetable oil etc. The 
present paper attempts to review critically on the aspects of 
production, characterization and the status of vegetable oil and 
biodiesel. This paper also reviews the experimental research 
work carried out on these fuels   in various countries. The world 
resources of primary energy and the raw materials are limited. 
According to an estimate the reserves will lost for 218 years for 
coal, 41 years for oil, and 63 years for natural gas. The global 
population of motor vehicles on the roads to day is ½ a billion 
which is more than 10 times higher than what was in 1950. 
 
Index Terms- Bio-Diesel production, Emulsions, 
transesterification, properties of biodiesel and Emission. 
 

I. INTRODUCTION 
he term bio-fuel is used to refer to solid, liquid and gasses 
fuels predominantly produced from bio mass. Biomass can 

be converted into liquid and gasses fuels through them 
mechanical and biological routes. Bio fuels are non polluting, 
locally available, accessible, sustainable and reliable and 
obtained from renewable sources. A variety of fuels can be 
produced from biomass which includes ethanol, methanol, 
biodiesel, hydrogen methane and Fischer- Tropsch diesel. Bio 
fuels are broadly classified as primary and secondary bio fuels. 
The secondary biofuels are further classified as first generation, 
second generation and third generation biofuels. The Primary 
biofuels are used in an unprocessed form primarily for heating, 
cooking and electricity production. The fuel wood, wood chips, 
pellets, animal waste, forest and crop residue and land fill gas 
come under the category of primary biofuels. The examples for 
first generation secondary bio fuels are bio ethanol and bio 
diesel. Biodiesel is obtained by transestarification of plant oils 
such as palm, coconut, jatropha, used cooking oil, sunflower oil, 
rape seed oil and soyabeans oil. Bio ethanol is obtained by 
fermentation of starch or sugars. Wheat, brley, corn, and potato 
come under starch. The sugar cane, sugar beet comes under 

sugars. Bio diesel from algae, bio ethanol from algae and see 
weeds, hydrogen from green algae and microbes are the 
examples of third generation biofuels. Bio ethanol or butanol by 
enzymatic hydrolysis, methanol, Fischer-Tropsch gasoline and 
diesel, mixed alcohol, dimethyl ether and green diesel by thermo 
chemical process and bio-methane by anaerobic digestion come 
under second generation secondary bio fuels. 
 

II.  BIODIESEL PRODUCTIONS 
History 
        Producing biodiesel from the vegetable oils is not a new 
process. Scientists E. Duffy and J. Patrick performed it as early 
as 1853. Rudolph Diesel designed the original diesel engine to 
run on vegetable oil. Rudolph Diesel the inventor of the engine 
that bears his name, experimented with fuels ranging from 
powdered coal to peanut oil, and used peanut oil to fuel one of 
his engines at the paris Exposition of 1900. Because of the high 
temperature created, the engine was able to run a variety of 
vegetable oils including hemp ad peanut oil. At the 1911 world’s 
Fair in Paris, Dr. R. Diesel ran his engine on peanut oil and 
declared “the diesel engine can be fed with vegetable oils and 
will help considerably in the development of the agriculture of 
the countries which use it”. One of the first uses of transesterified 
vegetable oil was powering heavy-duty vehicles in South Africa 
before World War II. 
        The use of vegetable oils as alternative renewable fuel 
competing with petroleum was proposed in the beginning of 
1980s. The advantages of vegetable oils as diesel fuel are: liquid 
nature-portability, ready availability, renewability, higher heat 
content, lower sulfur content, lower aromatic content and 
biodegradability.   
 
 Production process of biodiesel: 
        Biodiesel is commonly produced by the transesterification 
of the vegetable oil or animal fat feedstock. 
 
2.1 Stage of Biodiesel production: Single Phase  

• Filtration of the oil to remove the suspended impurities. 
• Heating the oil to about 650 c under controlled agitation 

with a stirrer using 200-350 RPM. 
• Based on the quantum of free fatty acid available in the 

oil decide, the amount of Methyl alcohol and alkali 
(NaoH & KoH) to be added to the oil. 

T 
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• Add the Methoxide and continue the heating 
maintaining the temperature between 650c  to 700c 
agitating using a stirrer at 500 rpm  

• Give a process time of 45 to 60 minutes. Collect a small 
quantity of the mixture in a small beaker and check up 
the completion of the reaction. Clear separation of two 
layers, ie Biodiesel at the top and Glycerine etc. at the 
bottom, indicating the completion of the process. 

• Transfer the above mixture in to a settling vessel and 
allow to cool and settle for 2 to 3 hours. The biodiesel 
on the top and the Glycerine, un-reacted oil and other 
impurities at the bottom. 

• Collect the Glycerine portion by decanting. 
• The top portion which is Bio-Diesel will be alkaline, 

wash with distilled or de-mineralized water number of 
times to get the Bio-diesel to neutral stage, ie., about 
7pH 

• The washing will be containing  soap solution which 
can be used for cleaning purpose. 

•  The Bio-diesel which contain some quantity of water 
can be dried in an air-oven at 1100c-1200c. 

 
2.2 Two phase process 

• Take known quantity of oil (Previously filtered up to 53 
microns thickness sieve) 

• Add 1.5 ml of concentrated sulphuric acid and 80ml of 
Methanol per litre of oil. 

• Heat and stir at 500/1400 rpm for 2 hours. 
• Settle over night. 
• Prepare sodium methoxide or Potassium solution ie. 8-

12 gms NaoH or 12 to 17 gms , KOH in 120-130 ml 
methanol per litre of oil. 

• Add 50% volume of methoxide solution heat the content 
to 600c for neutralization. 

• Add remaining 50% volume of Methoxide at about 600 c 
stir at about 600 c stir at 500 rpm and 1 hour process 
time. 

• Phase separation is noticed and transfers the content to 
settling vessel. 

• Settle for three hours. 
• Drain the bottom layer containing Glycerine etc. 
• Top layer is bio-diesel and is alkaline in nature. Wash it 

with water, using air-pump, bubbling slowly. 
• After 4 to 5 washes Bio-diesel will became neutral. 
• Measure the quantity of Biodiesel and arrive the yield. 

In case of pungam oil yield is around 85%. 
• Heat the Bio-diesel at 1100 c for removal of water if any 

present. After heating Bio-diesel is clear. Settle for 
some time and use.  

 
 
 
 
 
 
 
 
 

Reaction showing the production of Bio-diesel 
 
CH2 OCOR1                    R1 COOCH3        CH2OH 
 
CHO COR2  +3CH3OH   Catalyst  
                                     ---------R2COOCH3 + CHOH 
                                         OH 
CH2 OCOR3                          R3COOCH3      CH2OH 
 
Oil or fatty       + Methyl          Bio-diesel   + Glycerine 
Try- glyceride     Alcohol      Methyl-ester     C3H8O3 
 

III. PROPOSED EXPERIMENTAL RESEARCH WORK 
        The manufacturing of Bio-diesel has been tried with the 
following oils. 

1. Corn oil  
2. Canola oil 
3. Mauha oil 
4. Cotton seed oil 

 
3.1 General Assessment: 
        The quality of Bio-diesel can be generally assessed by 
Miscibility test with a) water b) Methanol. When equal quantity 
of Bio diesel and water are mixed together ina a test tube there 
will be a distinct two layers, the top being Bio-Diesel and bottom 
water. Any impurities and unreacted raw oil will form another 
layer. Similarly when Bio-diesel is mixed with Methanol, the 
pure Bio-diesel get dissolved in Methanol and any impurities will 
be seen as a separate layer. 
 
3.2 Regular Quality test: 
        The following tests are generally carried out in the 
laboratory to assess the quality of the Bio-diesel. Mostly these 
requirements are covered under different specifications and the 
methods of the test under IS-1448-1960. 

i) Density ii) Acid number  iii) Water content  
vi) Flash point   v) Kinetic Viscosity vi) Ester content    vii) 
Cetane number viii) Distillation test   ix) Total sulphur    x) 
Carbon Residue 
 
Glycerine content: 
        Glycerine is the by-product during the manufacture of Bio-
diesel. It is not property filtered, glycerine may be present along 
with the glycerine.  
 
Processing of Bio-Diesel through Transesterfication 
        Process description and Equipment required for Lab Grade 
Trans-Esterfication in the laboratory for trainee industries for 
tiny industries and lab attached to engineering Colleges and 
Technical Institutions. 

• Mantle for heating the oil operated by electric power 
• Three way Neck Flask capacity to hold 2 liters of oil 

and the flask should be round bottom. 
• Stirrer operated by small motor fixed to the stand so that 

it can be inserted into the flask to run smoothly inside 
the flask in the center of the round bottom flask 

• Two glass plastic or glass beakers. 
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• One liter capacity plastic beakers and ½ liter beakers 
numbering two. 

• One Dharma meter showing the temperature upto 1000C 
to 2000C. 

• One separator to drain the layers of oil Methanol and 
Glycerol fixed to the stand. 

• Water cooling system made of glass with rubber tube 
connected to the flask at one and other and connected by 
over head tank small plastic drum. 

• Other items such as plastic spoons litmus paper and 
filter papers extra as per the requirement.  

• Glass type water cooling condenser fitter to three ways 
round bottom flask on the other end. 

• R.P.M. (Revolution per minute) Regulator box with 
socket plugs and two plugs to insert for electric supply 
required. 

• Stand required semi circular to keep the mantle for 
heating. 

• Small funnel type test tube with 10 ml crude oil capacity 
to immerse the Dharma meter. 

• Office table to install the equipment. 
 
3.3 Raw Material Required 
Solvent: Methanol or Ethanol 
        Catalyst: Sodium Hydroxide / potassium Hydroxide / 
Sodium Methoxide (Preferably Sodium Methoxide can be 
used) 
        Oil: Required quantity of oil one or two liters crude pure oil 
or refined oil preferably refund oil shall give pure Trans-
Esterfication without any soap content. 
 
Process to convert oil by Trans-esterfication using Methanol 
or Ethanol. 

 Take required quantity of oil say one or two liters of 
pure crude or refined oil and we have to pre-heat upto 
200C to 300C and cool it down naturally do not use eyes 
or any other method and cool it to room temperature. 

 Take the pre-heated oil after cooling down pour into the 
glass flask. 

 Now take 250ml of Methanol mix it with oil of 10 to 
20ml of oil and pour it in the round bottom flask and stir 
it with stirrer for about 10 to 15 minutes. Take a plastic 
beaker and pour 150ml of Methanol into the beaker and 
now take the catalyst  of 30gms and vigoursly mix it 
with and by plastic spoon. The Methanol contained in 
the beaker, if necessary you can with filter paper. 

 Pour the mixture of methanol and catalyst into the flask 
containing oil and stir it well up to room temperature 
that mixes well with the oil. 

 Now slowly raise the temperature of the oil mixture and 
stir it well till the required temperature is obtain and 
reaction take place and we can observed that the 
mixture of the oil changes to orange brown colour so 
that we can understand that reaction has taken place  
and cool it down automatically by natural method to the 
room temperature. 

 When we observe with dharma meter that it has cool 
down up to the room temperature pour the reacted oil 
mixture into a separator which is fixed to the stand. 

 Now wait and observe the separator and you will notice 
that three layers are formed in the separator. The first 
layer on the upper portion is methyl ester (bio-diesel) 
and the middle layer is Methanol which is recovered 
after the process. The reaction takes only the required 
quantity of Methanol in the remaining which is the 
separator is only a recovered Methanol which can re-
used for next processing if required. 

 The third layer which is semi sold state is glycerol 
which is white or creamy colour. 

 Now put a beaker under the nose of the separator and 
open the knob of the separator till the third layer is 
passed into the beaker and immediately close the knob. 

   Now put another beaker under the nose of beaker and 
open the knob till second layer is drained into the beaker 
and immediately close the knob. 

 Take another beaker under the nose and drain the 
eastern of the upper layer into the beaker which is 
methyl ester transferred into Bio-Diesel if require it has 
to be given a watery wash. To remove any impurities 
inside the easter. By heating to 200C to 300C the water 
will be evaporate and pure bio-diesel is obtained which 
can be used purely or adding 20% to 30% with mineral 
diesel as a blend.  

 
        The properties and characteristics of biodiesel are follows 
according to the ASTM standard. 
 

Table 1. ASTM D-6751 Standards for bio-diesel 
 

Flash point 1300C min (1500C average) 
Water and  sediment 0.050% by vol., max 
Kinematic viscosity at 400c 1.9-6.0 mm2/s 
Ramsbottom Carbon residue, 
% mass 

0.10 

Sulfated ash 0.020% by mass, max. 
Sulfur 0.05% by mass, max. 
Copper strip corrosion No. 3 max 
Cetane 47 min. 
Carbon residue 0.050% by mass max. 
Acid number-mg KOH/g 0.80 max 
Free glycerin  0.020% mass 
Total glycerine (free glycerine 
and unconvertedglycerides 
combined) 

0.240% by mass, max. 

Phosphorus content 0.001 max. % mass 
Distillation 90% @ 3600C 

 
 

IV. BENEFITS AND DRAWBACKS OF BIODIESEL 
4.1 Benefits: 

 The higher cetane number of biodiesel compared to 
petro-diesel indicates potential for higher engine 
performance. 
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 Reduced vehicle emissions 
 Reduced engine wear because of the fuel’s excellent 

lubricity fability to lubricants the engine and fuel 
systems. 

 Increased safety in storage and transport because the 
fuel is nontoxic and biodegradable. 

 Reduced dependence on foreign oil suppliers and 
associated price fluctuations. 

 Biodiesel molecules are simple hydrocarbon chains, 
containing no sulphur or aromatic substances, 
associated with fossil fuels. 

 Reduction of greenhouse gases at least 3.3 kg CO2-
equivalent per kg of biodiesel. 

4.2 Draw backs: 
 The need in order engines to replace rubber fuel hoses 

and gaskets with synthetics because of biodiesel’s 
tendency to deteriorate rubber. 

 Possible concerns with engine warranties. 
 Limited commercial availability of fuel if we are not 

going to process it our self. 
 
        Ethanol is also an attractive alternative fuel because it is a 
renewable bio-based resource and it is oxygenated, thereby 
providing the potential to reduce particulate emissions in 
compression ignition engines. Ethanol can be produced through 
fermentation of sugar derived from corn or cellulosic biomass. 
About 90% of ethanol produced from corn. Although essentially 
no ethanol is currently produced from cellulose, research and 
development is under way to develop and improve the 
technology required to produce ethanol from cellulosic biomass. 
Because of the limited supply of corn, ethanol produced from 
corn cannot meet a large enough fraction of the transportation 
fuel demand. 
        Ethanol is one of the possible fuels for diesel replacement in 
compression Ignition (CI) engines. The applications of ethanol as 
a supplementary CI engine fuel may reduce environmental 
pollution, strengthen agricultural economy, create job 
opportunities, reduce diesel fuel replacements, and thus 
contribute in converting a major commercial energy source. 
Ethanol was first suggested as an automotive fuel in USA in the 
1930s, but was widely used only after 1970. 
        Alcohol is made from renewable resources like biomass 
from locally grown crop and even waste products such as waste 
paper, grass and tree trimmings etc. alcohol is an alternative 
transportation fuel since it has properties, which would allow its 
use in existing engines with minor hardware modifications. 

Alcohols have higher octane number than gasoline. A fuel with a 
higher octane number can endure higher compression ratios 
before engine starts knocking, thus giving engine ability to driver 
more power efficiently and economically. Alcohol burns cleaner 
than regular gasoline and produced lesser carbon monoxide, HC 
and Oxides of Nitrogen [25, 27,28]. Alcohol has higher heat of 
vaporization; therefore, it reduces the peak temperature inside the 
combustion chamber leading to lower NOx emissions and 
increased engine power. However, the aldehyde emissions go up 
significantly. Aldehydes play an important role in formation of 
photochemical smog. 
        Methanol (CH3OH) is a simple compound. It does not 
contain sulfur or complex organic compounds. Methanol gives 
higher engine efficiency and is less flammable than gasoline but 
the range of the methanol-fueled vehicle is as much as half less 
because of lower density and calorific value, so larger fuel tank is 
required. The cost of methanol is higher than gasoline. Methanol 
is toxic, and has corrosive characteristics, emits ozone creative 
for maldehyde. Methanol poses an environmental hazard in case 
of spill, as it is totally miscible with water. Ethanol is similar to 
methanol, but it is considerably cleaner, less toxic and less 
corrosive. It gives greater engine efficiency. Ethanol is grain 
alcohol, and can be produced from agricultural crops e.g. sugar 
cane, corn etc. ethanol is more expensive to produce, has lower 
range, poses cold starting problems and requires large harvest of 
these crops. Higher energy input is required in ethanol 
production compared to other energy crops and it leads to 
environmental degradation problems such as soil degradation.  
The physical properties of alcohols in comparison to CNG, DME 
and petroleum fuels are given in table 2. 
        Alcohol fuels, ethanol and methanol and ethanol have 
similar physical properties and emission characteristics as that of 
petroleum fuels (table 2). Alcohol’s production is cheaper, 
simple and eco-friendly. This way, alcohol would be a lot 
cheaper than gasoline fuel. Alcohol can be produced locally, 
cutting down on fuel transportation costs. Alcohol can be used 
directly in an engine or it can be blended with gasoline or diesel 
fuels. Alcohol fuels can be successfully used as IC engine fuels 
either directly or by preparing biodiesel. Transesterfication 
process utilizes methanol or ethanol and vegetable oils as the 
process inputs. This route of utilizing  alcohol as a diesel engine 
fuel is definitely a superior route as the toxic emissions 
(aldehydes) are drastically reduced. The problem of corrosion of 
various engine parts utilizing alcohol as fuel is also solved by 
way of transestrification 

 
Table2. Comparision of various properties of primary alcohols with gasoline and diesel 

 
Property Methane Methanol Dimethyle ether Ethanol Gasoline diesel 
Formula CH4 CH3OH CH3OCH3 CH3CH2OH C7H16 C14H30 
Molecular weight (g/mol) 16.04 32.04 46.07 46.07 100.2 198.4 
Density ( g/m3) 0.00072a 0.792 0.661b 0.785 0.737 0.856 
Normal boiling point 300c -162 64 -24.9 78 38-204 125-400 
LHV (kj/g) 47.79 19.99 28.62 26.87 43.47 41.66 
Energy (Mj/kg) 51.76 22.36 30.75 29.4 47.46 46.94 
Carbon content (wt %) 74 37.5 52.2 52.2 85.5 87 
Sulfur content (ppm) ~7-25 0 0 0 ~200 ~250 
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a Values per cm3 of vapor at standard temperature and pressure. 
b Density at p=1 atm and T = -250C 
 

V. DISCUSSIONS 
5.1The biodiesel production in general consists of the 
following steps: 
Mixing of methanol and catalyst 
         The catalyst is typically sodium hydroxide (caustic soda). 
Dry caustic is dissolved in methanol by simple mixing. Care 
must be exercised to ensure the dry caustic 9 typically pellets or 
flakes) does not take too much water in storage. Water has also 
an adverse impact on downstream processing) 
 
5.2 Reaction: 
         The methanol / catalyst mix is then charged into a reactor, 
either continuously or batch, and the oil is added. The reaction 
mix is kept at approximately 150 degrees F for between 1 and 8 
hours vigorous agitation. Excess methanol is normally utilized to 
ensure total conversion of the fat / oil to esters. The catalyst will 
first react with any free fatty acids in the oil to form soap. There 
must be enough additional catalyst to catalyze the reaction, as 
well as to react with the free fatty acids. 
 
5.3 Methanol removal: 
         In some systems, the excess methanol is removed at this 
stage via a simple flash process or distillation. In other systems, 
the methanol is removed after the glycerin and ester have been 
separated. In either case, the methanol is recovered and reused 
using conventional equipment. Care must be taken to ensure no 
water accumulates in the recovered methanol stream. 
 
5.4 Separation: 
         Once the reaction is complete and the methanol has been 
removed, two major products exist: glycerine and methyl esters. 
Due to the density deference between glycerine ( 10 pounds / 
gal) and methyl esters (7.35 pounds / gal) the two are allowed to 
gravity separate and glycerine is simply drawn off the bottom. In 
some cases a centrifuge is used to separate. 
 
5.5 Glycerine neutralization: 
         The resultant glycerine contains unused catalyst and soaps 
which are neutralized with an acid (usually hydrochloric or 
phosphoric) to form salts and sent to storage as crude glycerine. 
In some cases 9 for example, if potassium hydroxide is used as a 
catalyst rather than sodium hydroxide and phosphoric acid is 
used as the quench acid), the salt is recovered for fertilizer. In 
most cases the former is used as catalyst. The glycerine is 
typically 80-88% pure and ready to be sold as crude glycerde. 
 
5.6 Methyl ester washes: 
         One separate from the glyceride, the methyl esters are 
washed gently with warm water to remove residual catalyst or 
soaps, dried and sent to storage. It is typically 98% ester and 
ready to be sold as fuel. In some cases, the esters are distilled 
under vacuum to achieve even higher purity. 
 
5.7 Removal of the free fatty acids 

         Removal of the free fatty acid from the raw oil can be 
accomplished by caustic washing, steam stripping, or liquid 
extraction. 
         The free fatty acid removed must be used in some manner, 
usually burned for fuel, sold on the open market as a feed 
ingredient, or used as a feedstock for acid esterfication. 
 
5.8 Transesterification 
         The most common derivatives of agricultural oil for fuels 
are methyl esters. These are formed by transesterification of the 
oil with methanol in the presence of a catalyst. Sodium 
hydroxide is the most common catalyst. 
 
5.9 Equation: 
         100kg of oil + 24 kg of methanol + 2.5 kg of NaoH ----- 
100kg of biodiesel + 26 kg of glycerine. 
 

VI. CONCLUSIONS 
         Biodiesel made through a chemical process called 
transesterification whereby the glycerin is separated from the fat 
or vegetable oil. The process leaves behind two products- methyl 
esters (the chemical name for biodiesel) and glycerin (a valuable 
product usually sold to be used in soap and other product) 
Biodiesel can be process from any type of vegetable oils and 
animal fat. Food grade vegetable oils such as soyabeen, canola, 
palm oil, sunflower oil and peanet can be used to produce 
biodiesel. Biodiesel can also be processed from animal fats such 
as lard, tallow, chicken fat, fish oils and used cooking oils from 
restaurants. The direct use of vegetable oils in fuel engine is 
problematic due to high viscosity and low volatility; they do not 
burn completely and form deposits in the fuel injectors of diesel 
engines. So, biodiesels produced from vegetable oils appear to be 
a potential alternative source to petro-diesel. Biodiesel reduces 
nearly all form of air pollutions. Most importantly, biodiesel 
reduces air toxics and cancer-causing compounds. Biodiesel is 
made from cooking oil and alcohol, so if spill it on the ground, it 
will quickly degrade into natural organic residues. Biodiesel is 
very new and it is catching slowly, because it is expensive. Make 
sure that the biodiesel used meets ASTM Standard there are no 
water, sediment or thick viscous layers on the bottom. Biodiesel 
can be store about the same length of time as diesel fuel. 
However storage longer than six month is not recommended.  
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   Abstract- The paper is a report on the project which involved 
the process of designing and piloting a General Competence Test 
intended to serve as a placement test in teaching Polish 
intermediate foreign language learners.  All the actions taken to 
design and pilot the test are discussed  in detail.  The use of 
Iteman 4, a program designed to do a detailed item test analysis, 
is described.  Problems encountered by the teacher during the 
process of designing, piloting and preparing the final version of 
the test are discussed. It is hoped that this paper will elucidate the 
advantages of tests constructed by foreign language teachers 
themselves and will encourage them  to produce their own tests 
tailored for their teaching needs. 
  
    Index Terms-  foreign language evaluation, Iteman program, 
piloting tests, placement tests 
 
 

I. INTRODUCTION  
his article is about evaluation, which is a crucial element of 
foreign language (FL) education, particularly the one 

organized within formal education.  Tests are the most common, 
although not the only forms of measuring learners’ FL 
competence.  Both internal, administered by teachers, and 
external, high stakes tests administered by the outside institution, 
e.g. the Ministry of Education  constitute an important part of 
teachers’ and learners’ school life.   My own experience with 
language testing has revolved around a number of individuals 
involved in school education, most of them having to cope with 
testing as an omnipresent component of language teaching 
programs.  As a teacher trainer I have met many pre-service and 
in-service teachers who experienced difficulty in designing tests 
for their students; as a supervisor of BA and MA seminars I have 
advised students who need to develop tests for their teaching and 
research purposes.   Most of the teacher trainees and experienced 
educators that I have met seem to lack knowledge and skills 
necessary to design their own FL tests as well as confidence to 
evaluate critically ready tests available in published FL materials.  
In the next sections of this paper I describe the actions I took to 
design a general competence test for my own teaching purposes.   
In the introduction to this report, I  look at basic issues related to 
testing, namely qualities of tests and the role that tests play in 
school education.   
 

 A. Qualities of tests 
The most important qualities of tests discussed in the literature, 

e.g. by Bachman and Palmer (1996), and Alderson, Clapham and 
Wall (1995), are: reliability, validity, authenticity, interactiveness, 
impact and practicality.  For the purpose of the study presented in 
this paper, reliability, validity, authenticity, impact and 
practicality will be discussed.       
    “Reliability is often defined as consistency of measurement” 
(Bachman and Palmer 1996: 19). Validity is the extent to which a 
test measures what it is intended to measure.  A test construct 
refers to an ability that the test intends to measure.  Thus, 
construct validity is defined as “the extent to which we can 
interpret a given test score as an indicator of the ability(ies), or 
construct(s), we want to measure” (Bachman and Palmer 1996: 
21).   
  As regards authenticity, it refers to the extent to which the test 
resembles the use of target language in real life situations, i.e. 
outside the test itself.  Another quality of tests important in 
designing tests is their impact on those involved in testing 
situations, i.e. test takers and teachers (a micro level of impact) as 
well as the educational system within which tests are 
administered and society (a macro level of impact).  The last test 
quality to be discussed in this paper is practicality.  When 
assessing practicality, we have to consider resources (human 
resources, material resources and time) needed to develop and 
administer the test.  A test is practical if the resources required do 
not exceed the available resources.   
  In this short discussion concerning test features, it is crucial to 
add that test qualities are interrelated.  Bachman (1990: 289) says: 
“While validity is the most important quality of test use, 
reliability is a necessary condition for validity, in the sense that 
test scores that are not reliable cannot provide a basis for valid 
interpretation and use.”  Similarly, Hughes (1989) claims that if 
the test is not reliable, it cannot be valid.   The discussion shows 
that testing as a domain of language learning and teaching is a 
complex phenomenon.  
 

B. The role of tests in formal education   
In foreign language evaluation tests can be applied for different 

purposes.   Below the following types of tests are discussed: 
placement, progress, achievement, proficiency and diagnostic.  
The discussion is based on Alderson, Clapham and Wall (1995).  
Placement tests aim to assess students’ level of language 
competence so that learners can be placed in appropriate 
language groups.  They are popular in language centers, which 
need to check their students’ competence in order to place them 

T 
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in appropriate level groups.  At schools placement tests are 
usually administered at the start of a school year.  The most 
popular tests administered in school education are progress and 
achievement tests.  Progress tests are given at various stages 
throughout a language course to see what and how much the 
learners have learnt.   Achievement tests serve the same function, 
but are usually given at the end of the course.  The content of 
both tests is based on the material covered during the course 
and/or the textbook.  The aim of proficiency tests is to assess 
whether the students have reached a given level of FL 
competence and how well they can function in certain areas 
which require the use of a foreign language.   To conclude, 
“achievement assessment is oriented to the course. It represents 
an internal perspective. Proficiency assessment on the other hand 
is assessment of what someone can do/knows in relation to the 
application of the subject in the real world. It represents an 
external perspective” (Common European Framework of 
Reference 2001: 183).  In school conditions, foreign language 
teachers are more interested in achievement assessment because 
it is the type of test that can provide them with feedback about 
their teaching.  Proficiency tests are administered in the form of 
external exams, the example of which are the junior secondary 
school leaving exam and the senior secondary school leaving 
exam, called in Polish “matura”.  The last type of test to be 
discussed in this section is a diagnostic test.  Its aim is to identify 
those areas in which students need help.  Since constructing this 
type of test requires specialized skills on the part of the teacher, 
very often achievement and proficiency tests are used for this 
purpose.   
 
 C. The use of Iteman in preparing tests  
ITEMAN 4.3.0.3 was originally created by Assessment Systems 
Corporation.  The most popular versions of the tool are 4.3, 4.2 
and 4.1.  It is a software program designed to provide detailed 
item and test analysis reports using classical test theory (CTT), 
the information which can be helpful in the evaluation of  the 
quality of test items, and tests as a whole.  The program examines 
the tests’ psychometric characteristics.  It also produces summary 
output regarding the examinee scores, including reliability 
analysis, analysis of domains (content areas), and frequency 
distributions.  An undeniable advantage is that it can be 
downloaded from the Internet for free.  It allows one to save the 
reports in RTF, which enables test constructors to prepare a 
comprehensive report to stakeholders, such as head teachers or 
external experts.  

Iteman has been used in a number of exam projects, mostly 
those which involved the construction and evaluation of high-
stakes language exams.  For example, it was used in Poland 
during the  standardization of the final practical English 
examination in the Kraków cluster of colleges.  The whole 
process has been described in detail in Defty and Kusiak (1997), 
and Kusiak and Jurek-Kwiatkowska (1998).   Unfortunately, the 
Iteman program is still a novelty  for foreign language teachers, 
as demonstrated by Aulia, Sukirlan and Sudirman (2014) in their 
analysis of the quality of teacher-made reading comprehension 
tests. On the basis of their study the authors conclude that it is 
important that teachers of English should be trained to use the 
Iteman program since this ability can improve the quality of the 
tests they use and consequently the quality of their teaching.   
This argument seems true also in relation to Polish teachers of 

English.  During my work as a teacher trainer I have not 
encountered a teacher who would be able to use Iteman and 
interpret the analyses produced by the program, although quite a 
number of teachers enthusiastically use various computer 
software programs in their teaching.   
  
 
     II. THE DESCRIPTION OF THE PROJECT  

The aim of the project was to construct a General Language 
Competence Test which could allow me to assess the level of 
general proficiency of English of a group of intermediate 
students and within this group distinguish several levels of 
proficiency.  The test falls within the category of placement tests.  
Thus, the main aim of the project was to construct the test and to 
check the following issues related to the quality of the test: 
1. the capacity of the test  to distinguish different English 
proficiency groups, 
2. the reliability of the test items, 
3. the administration conditions, e.g. timing, instructions, etc., 
4. the marking procedure and the answer key.  
   This section will present the blueprint I followed in the 
construction of the test.  It will state the purpose of the test, the 
description of subjects and the description of the test content. 
 

A. Test specifications  
The main purpose of this written test was to asses students' 

level of language proficiency, so that the whole subject sample 
could be divided into three groups according to their language 
proficiency.  To ensure this, the test was supposed to 
discriminate well and have a wide spread of scores.   

The test was intended for secondary school students studying 
English as an obligatory subject from four to six lessons a week 
at intermediate, B1 level of English proficiency (according to 
Common European Framework of Reference 2001).  The test 
was intended to assess the learners’ knowledge of vocabulary, 
grammar, syntax as well as the sensitivity to discourse cohesion.  
To ensure reliability, it was decided that the test items would 
include a variety of item types, i.e. multiple choice questions, 
gapped texts and cloze tests.  Most of the texts used in the test 
would be drawn from authentic materials or would adapt such 
materials.  It was attempted to choose texts which would be of 
general interest, and would not require specialist knowledge 
and/or vocabulary.  It was decided that all the test items could be 
objectively marked and a clear answer key would be produced. 
Special attention was paid to writing clear instructions and 
providing  examples of items where necessary.  Time allowed 
for the test was planned not to exceed forty five minutes. 
 

B. The first draft of the test  
   The first draft of the test consisted of five tasks: 
1. multiple choice questions testing understanding vocabulary in 
context, 
2. a cloze test assessing the ability to use grammar tenses, 
3. two gapped texts with multiple choice answers testing syntax, 
coherence and vocabulary, 
4. a cloze test testing the knowledge of vocabulary, grammar and 
sensitivity to text coherence. 
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Altogether the test had 48 items; the number was considered 
sufficient to obtain valid test results.  It was assumed that the test 
would take 45 minutes.  A complete version of the first draft of 
the test is provided in the Appendix. 
 
 C. Subjects and procedure 

The test was trialed on 21 students from an EFL school.  The 
students constituted a relatively homogenous group at the 
intermediate level of English proficiency.  The choice of a 
language course group rather than a regular school class was 
determined by the main purpose of the test, i.e. obtaining a wide 
spread of scores. A more homogenous group of subjects seemed 
to provide better conditions to test the discriminating capacity of 
the test.  A language course group was regarded more 
homogenous than a typical secondary school class, which is 
often of a mixed language ability.   

The test was administered by the teacher conducting the 
language course.  In order to ensure that the students should take 
the test seriously, the students were informed about the test in 
advance and the test was introduced as a mid-term progress 
proficiency test. 
 
 

III.  RESULTS OF THE ANALYSIS  
All the marking was done by the author of this paper according 

to the answer key prepared beforehand (see Appendix).  The time 
allocated to the test, i.e. 45 minutes, proved sufficient for 
completing the test.  Most of the subjects managed to finish the 
test even after 35 minutes.  Time allocated for a test is an  
important trailing condition.  The situation in which the students 
are not given enough time may result in a high proportion of 
unattempted answers and consequently inflate reliability indices 
(as explained by Crocker and Algina 1986).  The testing 
conditions allowed me to eliminate this unfavourable possibility.   

The interview with the teacher who administered the test 
revealed the flaw in the instruction of Exercise 2.  Despite the 
example provided, the students did not find the instructions clear 
enough, i.e. they were not sure how many words they were 
supposed to fill in each gap.  It was decided that the instruction 
would be developed.  It would state that it is possible to use more 
than one word, if the form requires it.  

The result data were analyzed using the Microcat computer 
program ITEMAN. Below the descriptive statistics results are 
presented (see Table 1).  They provide the information about the 
score range of the test scores and the reliability of the test. 
 

Table 1. The distribution statistics for the students taking the 
General Language Competence Test (the first version). 

 
No of subjects 21 
No of items 48 
Mean Raw Score 25.62 
Raw Score S.D. 5.85 
Mean Score as a % 53.44 % 
Percentage Score S.D. 12.19 
Median Raw Score 24.00 
Minimum Score 14 
Minimum Score as a % 29 % 
Maximum Score 35 

Maximum Score as a % 73 
Alpha 0.77 
Table 2. The ITEMAN analysis of the chosen items of the results 

of the General Language Competence Test (the first version). 
 
Item Statistics             Alternative Statistics 
             -----------------------   ----------------------------------- 
Seq.  Scale   Pcnt    Disc.   Point           Pcnt  Endorsing   Point 
No.   -Item  Correct  Index   Biser.   Alt.  Total  Low   High  
Biser. Key 
----  -----  -------  ------  ------   ----- -----  ----  ----  ------ --- 
 
 
6           0-6      86     -.17   -.17              A      86   100    83   -.17   
* 
                                                               B       0     0      0          
           CHECK THE KEY                       C      10     0    17    .10   
   a was specified, d works better           D       5     0     0    .13   ? 
                                                              Other   0      0       0 
 
30        0-30      0      .00                         A      43    17    17   -.08   
                                                               B       0     0     0          
                                                               C      52    83    67   -.08   
                                                               D       0     0     0          * 
                                                          Other     5     0     0    .36   
 
 34      0-34      24     -.17   -.04                 A      67    67    67   -.03   
                                                               B      24    33    17   -.04   
* 
           CHECK THE KEY                        C       0     0     0          
   b was specified, d works better            D       5     0    17    .21   ? 
                                                       Other     5     0     0   -.06 

 
 
 
The mean, i.e. 53.44 %, show that the test is of a suitable level 

of difficulty.  The standard deviation and ranges (i.e. the 
difference between the maximum and minimum scores) indicate 
that scores range from 29% to 73%, which seems satisfactorily 
wide.  The histogram (see Figure 1) also demonstrates that the 
scores are spread evenly; they are not clustered together at the top 
of the distribution (a negative skew) or at the bottom of the 
distribution (a positive skew).  Such an even distribution is 
appropriate for a language competence test which is intended to 
identify students at different levels of proficiency.  This finding 
indicated that the test fulfilled its basic purpose, i.e. a wide 
enough spread of scores to distinguish three different proficiency 
levels among the students.   

Test item analysis showed that the test items worked well.  
Twenty nine items reached satisfactorily high level of mean point 
biserial correlations, ranging from .21 to .67.  Eleven items had 
relatively low mean point biserial correlations, e.g. item no 48, 
ranging from .01 to .18.  Five items (items no 6, 13, 25, 34, 35) 
had negative discriminations, i.e. more low group students (those 
who perform worst on the test) were correct than top group 
students (those who perform best on the test).  Negative 
discriminations  indicated that there was something wrong with 
these items.  Three items (23, 30, 31) did not discriminate at all; 
i.e. their discrimination index equals 0.  Item 23 was too easy and 
was answered correctly by all the students, and the other two, i.e. 
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items 30 and 31, were too difficult and nobody chose the 
expected correct answers.  Table 2 presents the item analysis of 
items no 6, 30 and 34. 
 

 
 
Number       Freq-      Cum      
  Correct      uency      Freq     PR    PCT          
  -------     -------    ------   ----   ----         
   . . . No examinees below this score . . . 
     13            0          0     1      0      | 
     14            1          1     5      5      |##### 
     15            0          1     5      0      + 
     16            0          1     5      0      | 
     17            1          2    10      5      |##### 
     18            0          2    10      0      | 
     19            0          2    10      0      | 
     20            1          3    14      5      +##### 
     21            3          6    29     14      |############## 
     22            2          8    38     10      |########## 
     23            0          8    38      0      | 
     24            3         11    52     14      |############## 
     25            0         11    52      0      + 
     26            2         13    62     10      |########## 
     27            1         14    67      5      |##### 
     28            0         14    67      0      | 
     29            1         15    71      5      |##### 
     30            0         15    71      0      + 
     31            1         16    76      5      |##### 
     32            0         16    76      0      | 
     33            2         18    86     10      |########## 
     34            2         20    95     10      |########## 
     35            1         21    99      5      +##### 
     36            0         21    99      0      | 
     37            0         21    99      0      | 
   . . . No examinees above this score . . .      | 
                                                  |----+----+----+----+----+ 
                                                      5    10   15   20   25 
                                                    Percentage of Examinees 
 
Figure 1: The Score Distribution Table for the students taking the 

General Language Competence Test (the first version). 
 
 
The ITEMAN analysis results enabled me to revise the first 

draft of the test.  The items with very low or negative 
discrimination indices were changed  or discarded.  Multiple 
choice questions were examined for the students’ performance 
on the items' distractors. When the distractor did not attract any 
answers, they were revised in order to improve low 
discrimination indices. For example, item 34 (see Table 2)  
discriminate negatively with a point biserial of -.04.  No one 
chose answer C. Answer B, which is the correct one (indicated 
by an asterisk) attracted more low group students than top group 
students, which consequently gave this distractor a negative 
discrimination index, i.e.-.04.  The results also indicated that 
although distractor B was specified as the correct answer,  
distractor D turned out to work better; and it had a positive 

discrimination index, i.e. .21, which is not expected from a 
distractor which is not the correct answer. 

The reliability of the test was measured by means of the Kuder 
Richardson (20) reliability index , in Table 1 indicated as the 
alpha index.  The reliability index, which is related to the 
discrimination indices, seemed satisfactory, i.e. .77.  This result 
seemed true, especially when I took into consideration the fact 
that the students were allowed as much time as they needed to 
complete the test (see my explanation of the relation of this factor 
and test reliability at the beginning of this subchapter). 

To sum up, the pretesting of the General Language 
Competence proved that the test was a good placement test that 
would enable me to divide the students into several different 
proficiency levels.  The reliability and  discrimination indices 
provided valuable information about the general quality of the 
test and the students' performance on particular items.  This led to 
the revision of the test and the answer key, the process which is 
not described in this paper 

 
 

APPENDIX 

Appendix: The General English Competence Test with the Answer 
Key (the first version) 
 
Exercise 1. In questions 1-10 each sentence has an underlined word.  
Below each sentence there are four other words marked A, B, C and 
D.  Choose the one word that best keeps the meaning of the original 
sentence if it is substituted for the underlined word.  Mark  your 
answer in a clear way. 

An example: 
We did not expect such an abrupt rise in food prices. 
a. important; b. serious; c. sudden; d. considerable 

1. Beekeeping has become a sophisticated operation. It 
requires special skill and a lot of equipment. 
a/ expensive; b/ complex; c/ scientific; d/ profitable 

2. Smallpox has been universally eradicated. 
a/ eliminated; b/ pushed over; c/ assimilated; d/ verified 

3. For centuries people have exploited the ability of certain 
herbs to improve stamina. 
a/ searched for; b/ taken advantage of; c/ improved; d/ 
argued for 

4. Natural sponges are considered indispensable for cleaning 
certain scientific instruments. 
a/ impossible; b/ difficult; c/ essential; d/ incredible 

5. Standard IQ tests have been denounced by many educators 
as being culturally biased. 
a/ encouraged; b/ condemned; c/ exemplified; d/ claimed 

6. The question of when humans first inhabited the North 
American continent is intriguing. 
a/ fascinating; b/ invigorating; c/ entertaining; d/ 
improbable 

7. Large carnivorous aquatic creatures have been seen in Loch 
Ness since the Middle Ages. 
a/ acrobatic; b/ muscular; c/ marine; d/ ancient 

8. They were spotted by the police as they were leaving the 
bank. 
a/ imprisoned; b/ caught; c/ noticed; d/  photographed 

9. If you think she is doing it because she loves you, you 
are deceiving yourself. 
a/ hurting; b/ cheating; c/ flattering; d/ criticizing 

10. The need for adequate housing is very acute in areas 
where catastrophes have occurred. 
a/ faults; b/ disasters; c/ dangers; d/ tornadoes 

11. Pagan, the ancient capital of Burma, was widely renowned 
for its 5,000 Buddhist temples. 
a/ discussed; b/ worshipped; c/ acclaimed; d/  visited 
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Exercise 2. Read the text and complete the gaps with the right forms 
of the words provided in the brackets.  The first has been done for 
you. 
 
The big clock struck five.  The hall (pack) …was packed…. with 
people who 12/ (come) ………. to listen to the concert.  Carl 13/ 
(take) ………. his seat on stage.  He was a pianist, but he really 
wished he 14/ (play) ………. the violin.  When the performance was 
over, the people shouted “Bravo”. The audience wanted him to play 
another piece, but while they 15/(shout) ………. “Encore” Carl put on 
his coat.  The 16/ (cheer) ………. did not encourage him to play 
more.  Outside the hall a young admirer asked him for his autograph.  
She also said that se 17/ (wish) ………. she 18/ (have) ………. his 
talent to play the piano.  Carl smiled.  He felt better about 19/ (be) 
………. a pianist. 

 
Exercise 3. Read the text and decide which answer A, B, C or D best 
fits each space.  Circle your answers. 
 
Computers in sports 
More and more athletes and their coaches are using computers to help 
in training for sports. 20/ …………., almost every major league 
baseball and football team uses computers.  So 21/ ………. many 
well-known golf and tennis players.  Olympic athletes and coaches 
use computers too.  Computers 22/ ………. the place of people as 
coaches, but they can help in many different ways.  The computer is 
a(n) 23/ ………., but it can do several things better than a person can.  
The computer can’t help you all 24/ ………., however.  Several things 
need to be done before you will use it.  25/ ………. a computer 
programmer must tell the computer what to do.  Then someone must 
fill in the facts the computer needs to 26/ ………. its work.  
Computers may seem to be smart, but they really aren’t. 
 
20. a/ since;  b/ in fact; c/ nevertheless; d/ however 
21. a/ use; b/ will; c/ do; d/ have 
22. a/ have never taken; b/ have taken; c/ are taking; d/ will never take 
23. a/ tool; b/machine; c/ device; d/ equipment 
24. a/ by yourself; b/ on your own; c/ by itself; d/ on itself 
25. a/ at the beginning; b/ first of all; c/ initially; d/ mainly 
26. a/ make; b/ have; c/ do; d/ complete 
27. a/ unless; b/ otherwise; c/ when; d/ if 

 
Exercise 4. Read the text and decide which answer A, B, C or D best 
fits each space.  Circle your answers. 
 
Hideo Noguchi was born in 1876 in Japan.   As an infant, he received 
a severe burn.  28/ ………., the Noguchi family was poor and 
couldn’t afford a doctor for the child.  29/ ………., his left hand 
became paralyzed and deformed.  Not until  Noguchi was in his early 
teens 30/ ………. to a clinic where he 31/ ………. by Dr. Kane 
Watanabe. The operation and a series of treatments eventually 
32/………. motion to the boy’s thumb and little finger.  To repay Dr. 
Watanabe, Noguchi worked summers at the clinic.  During this time 
he saw the suffering of many patients and began to think about the 33/ 
………. of helping them. 34/ ………. working at the clinic, Noguchi 
read all the doctor’s medical books.  Noguchi worked, studied and 
saved money to go the medical school in Tokyo.  When he got there, 
he 35/ ………. a job as a janitor to support himself.   Eventually, after 
much work he received his degree.  In 1900 Dr. Noguchi came to 
America, where he 36/ ………. research on snake venoms.  He later 
wrote an outstanding book on his topic.  As a 37/ ………. member of 
the Rockefeller Institute for Medical Research, he spent many years 
studying the causes of diseases.  In 1929 he went to Africa to study 
the causes of yellow fever, caught the disease and died. 
 
28. a/ since; b/ however; c/ because; d/ on the other hand 
29. a/ finally; b/ of which the result; c/ as a result; d/ eventually 
30. a/ he had gone; b/  had he gone; c/ he went; d/ did he go 
31. a/ he was operated; b/ he was operated on; c/ he had been 
operated;        d/ he had been operated on 
32. a/ brought back; b/ brought on; c/ recovered; d/ cured 
33. a/ opportunity; b/ chance; c/ possibility; d/ occasion 
34. a/ during; b/ while; c/ as; d/ since 
35. a/ applied; b/ asked; c/ took; d/ took on  
36. a/ wrote; b/ worked; c/ did; d/ made 

37. a/ job; b/ stuff; c/ staff; d/ work 
 

Exercise 5. Fill in the gaps in the following passage with the most 
suitable.  Use only ONE word in each space. 
 
In Poland, most jazz musicians start their careers 38/ ………. playing 
in students’ clubs 39/ ………. the country.  Sooner or 40/ ………. 
they enter a festival 41/ ………. the one at Wrocław. 42/ ………. they 
stand a chance of 43/ ………. both a large sum of money and a 
recording contract.  The 44/ ………. step is to achieve international 
45/ ……….. Some artists become famous by concentrating 46/ 
………. making records, 47/ ………. by touring abroad.  In some 
cases they may even choose to live and work 48/………. 
permanently, as Michal Urbaniak has done in the United States. 
 
Answer key 
 
1/b; 2/a; 3/b; 4/c; 5/b; 6/a; 7/c; 8/c; 9/b; 10/b; 11/c; 12/ had come;  
13/ took; 14 /could play; 15/ were shouting; 16/ cheering; 17/ wished; 
18/ had; 19/ being; 20/ b; 21/ c; 22/ d; 23/ b; 24/ c; 25/ b; 26/ c; 27/ a; 
28/ b; 29/ c; 30/ d; 31/ b; 32/ a; 33/ c; 34/ b; 35/ c; 36/ c; 37/ c; 38/ 
from/ with / by; 39/ around /in/throughout/ across; 40/ later; 41/ like;  
42/ where /and; 43/ willing; 44/ next/ second/ third/ last; 45/ fame;  
46/ on; 47/ others/ and/ or; 48/ abroad 
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Abstract- Over the past years the tourism industry has 
experienced a steady increase in tourist’s arrivals in Sierra Leone 
which has also contributed to an increase in visitor expenditure, 
employment and revenue generation. This has made a significant 
improvement in facilities within the country to meet the 
expectations of guests and economic growth. The outbreak of 
Ebola in May 2014 has caused a negative impact on the tourism 
industry in Sierra Leone such as the closure of many hotels, 
restaurants, guesthouses and airlines right across the country, 
dropped in revenue and profits and unemployment. The purpose 
of this paper is to examine the extent to which the Ebola outbreak 
has had negative impact on the tourism industry in the country. A 
survey was conducted in four regions namely, Western, 
Southern, Northern and Eastern. A random sample of 200 
respondents was selected from the four regions out of a 
population of 400. Questionnaires, interviews, discussions and 
document analysis were used for data collection. Data was 
analyzed using Statistical Package for Social Sciences. It is 
recommended that disaster recovery plan and budget be 
developed by all active businesses within the tourism sector. 
 
Index Terms- Accommodation, tourism, arrivals, 
unemployment, revenue and investment. 
 

I. HISTORY OF EBOLA 
n outbreak of hemorrhagic fever  due to  EVD in Guinea 
and Liberia , West Africa, with onset in early February  

2014 is  ongoing  The first cases were reported from the forested 
region  of south --eastern Guinea in  Guéckédou prefecture near 
the border with Liberia and Sierra Leone. The Ebola viral 
aetiology was confirmed on 22 March 2014 by the National 
Reference Centre for Viral Hemorrhagic Fevers (Institute Pasteur 
INSERM BSL4 laboratory, Lyon, France).Sequencing of part of 
the outbreak virus has shown that it is 98% homologous with an 
EBOV last reported in 2009 in Kasai - Occidental Province of 
the Democratic Republic of Congo. This Ebola virus species has 
been associated with a high case-fatality during previous 
outbreaks. As of 7 April 2014, the Ministry of Health of Guinea 
has reported 151 clinically compatible cases of EVD, including 
95 deaths. Cases have been reported from Conakry, Guéckédou, 
Macenta, Kissidougou and from Dabola and Djingaraye 
prefecture .Fifty –four cases have tested positive for Ebola virus 
by PCRAt least 14 of the cases in Guinea have been healthcare 
workers and eight of them have died, which indicates the need to 
further strengthen health facility-based infection prevention and 
control.  

        On 31 March 2014, the Liberian Ministry of Health 
announced an outbreak of EVD. As of 7 April, five confirmed 
and 16 suspected cases have been reported from Lofa, Nimba, 
Bong, Montserrado and Margibi counties in Liberia, of which ten 
have been fatal. Three cases have occurred in healthcare workers, 
all of whom have died. The date of onset of the most recent 
confirmed case is 6 April, with six patients hospitalised. At 
present 28 contacts remain under medical observation 
        Sierra Leone has reported two suspected fatal cases of viral 
hemorrhagic fever both were subsequently laboratory confirmed 
as Lassa fever, an endemic disease in Sierra Leone. 
        Active surveillance activities have identified no new cases. 
However due to the proximity of the affected district to Guinea, a 
similar environment and cross-border movement of people, 
additional. Suspected cases compatible with EVD may be 
detected. Guinea, Sierra Leone and Liberia have activated their 
national emergency committees, prepared response plans and 
carried out needs assessments. The origin of this outbreak is 
currently unknown. However, exposure to bush meat has been 
suspected for the primary cases, as well as transmission through 
close contact with blood, secretions, organs or other biological 
fluids of infected animals. Most of the secondary cases 
participated in funeral ceremonies and most were in direct 
contact with infected or deceased patients or had handled these 
corpses. This led local health authorities to consider human to 
human transmission as the main of mode transmission. 
        Beyond the death toll of the current outbreak of Ebola Virus 
Disease (EVD), the disease has notable impacts on the three 
affected countries—Guinea, Liberia and Sierra Leone through 
two channels. First, the health and humanitarian response 
requires human and financial resources that were unplanned, as 
well as reallocation of resources slated for other development 
efforts. Second—perhaps worse—is the alarmism surrounding 
the outbreak of a communicable disease with no known cure or 
vaccine? This second channel can have a tremendous impact on 
socio-economic conditions not only in the three countries but 
also in their neighbours, West Africa, the continent—and even 
the world at large. Earlier studies of this outbreak which was first 
officially acknowledged in March of this year have three 
drawbacks: they offer little insight into effects on West Africa 
and virtually nothing continent-wide; their projections can draw 
only on very few and spotty data; and (in view of when they 
were written) they make the strong assumption that the epidemic 
Is likely to spread, heavily underestimating responses from 
governments and development partners, and the wave of 
remittances sent by the diasporas to their families back home. 
 
1.1. TOURISM IN SIERRA LEONE 

A 
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        Sierra Leone has strong potentials for tourism development. 
It has excellent beaches, Islands, mountains and rich biodiversity, 
interesting wildlife, friendliness of the people and rich socio-
cultural heritage. It occupies a special place in the world history 
of anti-slavery movement as “the land of freedom” – hence the 
name Freetown as its Capital City.  
        Since the 1980s, the country has been developing a small 
but thriving tourism industry. The end of the civil conflict in 
2002 led to renewed arrivals by business travellers as well as 
members of the Diaspora visiting friends and relatives, this in 
turn has stimulated some investment in the hotel and guesthouse 
infrastructure in Freetown. For example, the Chinese investment 
in Bintumani Hotel; the NASSIT investment in Tourism 
infrastructure and the construction of new hotels such as Hotel 
Bamoi, Hotel Kimbima and Brookfields Hotel etc by other 
domestic investors all form part of increased investment in the 
tourism sector in the country; and very recently the country has 
attracted the Hilton Group of Companies, a group with vast 
experience in hotel management, and they are developing the 
former Mammy Yoko Hotel into a five-star hotel. After 2007 
general election which saw democracy at work encouraged a lot 
of foreign investors in areas like mining, agriculture, 
communication and business corrupt free environment policy 
coupled with the benefits of tourism experienced by Sierra 
Leoneans while seeking refuge in other countries. The above 
factors have given rise to the high demand for accommodation, 
restaurants and bars services right across the country. Today, 
there are more of these facilities in the country as compared 
before the rebel war. The country’s ‘touristic’ advantages 
particularly its proximity to Europe, tourism in Sierra Leone has 
developed relatively slowly, partly as a result of the relatively 
unstable political environment that has existed in much of the 
post independence era.  
        Over the past four years, Sierra Leone have experienced a 
steady increase in tourist arrivals – 38,615 arrivals in 2010, 
52,442 arrivals in 2011, 59,730 arrivals in 2012 and 81,250 
arrivals in 2013 (Tourist Board Statistics, 2014). This increase in 
visitor arrivals contributed to an increase in visitor expenditures 
from US$38 million in 2002 to $58 million in 2004 (Tourist 
Board Statistics, 2014). According to the World Travel and 
Tourism Commission (WTTC) Statistics  Reports (2011), the 
direct contribution of Travel &Tourism to GDP  in Sierra Leone 
is expected to be  Le 351.9bn (3.6% of total GDP) in 2011, rising 
by 6.1% pa to Le 634.9bn (4.0%) in 2021 (in constant 2011 
prices). With a steady increase in hotel, motel and guesthouse 
related facilities; there was an increase in room occupancy rates, 
which has continued to date.  
        In first three months of this year, there were conflicting 
news of Ebola outbreak in neighbouring Guinea and Liberia. In 
May 2014.it was officially announced by the Ministry of Health 
that the Ebola virus has reached a village around Koindu in the 
Kailahun district. Ebola Virus Disease (EVD) is considered one 
of the most aggressive viruses known to date in part because of 
its rapidity to quickly kill, which can be within one week from 
exposure or three to four days from the first symptoms become 
apparent. This leaves very little time for any treatment to act and 
save any infected individual.  
        Within a couple of two months after the announcement, the 
tourism industry started to experience the negative impact of the 

Ebola virus. Cancellations of flights, hotel bookings, some hotels 
closing down, while others are operating on a small scale. A 
good number of foreign airlines have stopped flying into the 
country with the exception of SN Brussels and Air Moro 
operating on high risk. Both international and local tourists 
movement have been restricted or subjected to high screening 
process at the gate ways .This has increased the unemployment 
rate in the country especially among youth who happen to be 
among the most effective work force. Foreign exchange and 
revenue has also dropped, interrelated businesses like fishing, 
vegetable growing, poultry and other infrastructural development 
also have been affected. The weak health sector within the 
country in terms of facilities, equipment and human resources 
has made the country unable to tackle the Ebola virus easily. 
Despite the negative impact of Ebola, the country would become 
a popular destination for international tourists who will be 
interested to hear and see Ebola survivors. 
 
1.2. PROBLEM STATEMENT 
        Since the outbreak of the Ebola Virus in May 2014 in 
Guinea, Liberia and Sierra Leone, the tourism and hospitality 
industry of Sierra Leone has been negatively affected. If greater 
efforts is not put place to eradicate the disease, 75% of 
employees of this industry will be out of job, dropped in revenue, 
arrivals, domestic tourism, occupancy rate and Museum 
visitation by the end of 2015.This has been as the result of the 
closure of many of these businesses, cancellation of flights, state 
of health emergency regulation imposed by government and 
restrictions put on travelers to the country. 
 
1.3. OBJECTIVES 
        The main aim of this research work is to assess the extent to 
which the outbreak of Ebola Virus has impacted on the tourism 
and hospitality in Sierra Leone .Below are the specific 
objectives: 

 To identify the strategies in eradicating the Ebola virus 
 To sensitize employees of disease prevention 
 To design a disaster recovery plan charter for guests 
 To  constantly educating guests about disease 

prevention 
        The outcome of these objectives will lead to confidence 
building in visitors to visit the country which will in turn provide 
employment ,increase revenue, more visitor etc. 
 

II. LITERATURE REVIEW 
2.1. TOURISM DEVELOPMENT IN SIERRA LEONE 
BEFORE EBOLA 
        The Government of Sierra Leone in the 1960s recognizing 
the importance of tourism development established the Hotels 
and Tourist Board in 1964. In these early years, the growth and 
development of the tourism industry in the country was relatively 
slow and lacked a specific direction. There was no Act or policy 
to guide tourism development in the country. Key industry actors 
were left wholly unregulated. This state of affairs continued for 
almost decade. In 1973, however, the government decided to 
establish the Ministry of Tourism and Cultural Affairs (MoTCA) 
in order to harness the immense tourism potential in Sierra 
Leone, ensuring further socio-economic growth in a regulated 
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framework. The Hotels and Tourist Board became an integral 
part of the ministry in 1975.  
        After the hosting of the Organisation of Africa Unity in 
1980, the government saw the need for a concise Tourism Plan. 
A survey was carried out and it was recommended that the 
tourism industry was a heavy capital investment which at that 
time, government found difficult to provide.  It was against this 
background that in 1985, government adopted a policy of 
privatisation, which saw the leasing out of hotels to private 
companies as a result of heavy operational losses incurred by 
government-owned hotels. The privatisation policy also had the 
aim of encouraging private sector participation and investment in 
the industry. 
        The French responded positively to government’s call for 
private sector support and by private arrangements with the 
indigenes and support received from government; they made 
substantial investment in the development of tourist facilities 
within the country.  They also on their own financed promotional 
activities in the French market on behalf of the Sierra Leone 
government. The industry started booming and was short-lived 
when the rebel war broke out which saw all the facilities ravaged 
beyond human expectations and once a booming industry 
collapsed. Some investors both local and international were 
killed, fled for their lives and the industry development came to 
zero. 
        After the 11 year rebel war was declared over, both foreign 
and local investors turned their attention to the tourism industry 
and its slow development began. The influx of mining 
companies, rapid response from the agricultural sector, political 
stability in terms of two successful democratic elections, mobile 
companies, experience gained by Sierra Leoneans who were 
refugees in neighbouring countries all contributed greatly to the 
development of the tourism industry. The table in the appendices 
shows the steady growth in number of these facilities over time 
indicates that there are currently more of these facilities present 
in the country compared to before the rebel war. It is agreeable 
that this industry has contributed greatly towards the economic 
development of the country in terms of foreign exchange 
earnings, employment, generation of revenue, contributing to 
GDP, stimulating infrastructural developments etc. Sierra Leone 
enjoys several advantages, which augur for the development of a 
leisure, adventure and cultural heritage tourism segments.  Some 
of these advantages are: 

a. Proximity to Northern Europe – a 5-6 hour flight, which 
puts it closer than the Caribbean, the Maldives and 
Mauritius; 

b. Warm and fairly dry weather during the European 
winter, 

c. Interesting heritage and tribal history, which can be 
built into an attractive ‘story’ for Europeans, African-
Americans and the Diaspora; 

d. Diamonds, which offer a special ‘attraction’ as well as a 
potential buying opportunity. 

e. Its outstanding crystal white and golden beaches with 
dramatic tropical and mountainous backdrop; 

f. Tropical environment and scenery (mountains, forests, 
rivers, coastline, islands) and nature (birds, flora and 
fauna). Sierra Leone has interesting wildlife, and could 

tap into the rapidly growing bird-watching niche 
tourism market; 

 
2.2. Impact on Accommodation 
        The private sector in recognizing the tourism potential in 
Sierra Leone, has demonstrated keen interest in the sector by 
establishing hotels, guesthouses, tourism facilitating agencies etc. 
Given the urgent need for employment creation and the limited 
capacity of the country’s mining and manufacturing sectors to 
generate enough jobs. Accommodation simply means places 
people stay when they visit the country. Tremendous efforts have 
been made by both public and private sectors to increase and 
improve the accommodation sectors in terms of room occupancy 
level, facilities, quality service delivery and equipment to meet 
the demand of local and international standards. Huge invested 
into this sector has been done by both the public and private 
investors. Sierra Leone was now classified as one of the 
countries along the West African Coast to have rapidly 
development its accommodation sector .As a result of such, 
every district headquarter town can now boast of more than two 
standard lodging place. The Ebola outbreak has not decreased the 
sector’s number but decreased it occupancy rate. A good number 
of these places are now without guests both from within and 
outside. Some have temporarily scale down their operations with 
a skeleton staff due to dropped in revenue and the high cost of 
running them on a full scale. 
 
2.3. Impact on Accessibility 
        No destination can function well unless there is a means of 
getting there, such as airline, bus service, railway line or port. 
Before the Ebola outbreak, there were many international flights 
from Europe and Africa making visitations easier, making the 
main airport busy, generating revenue for the airport and it 
associates, government through the National Revenue Authority, 
employment etc.Immediately,Ebola was officially declared by 
the World Health Organisation, operators of these airlines 
suspended their flights in and out of Sierra Leone for the fear of 
transporting Ebola infected persons into the home countries of 
these airlines. This has cause a huge embarrassment for Sierra 
Leoneans and foreigners travelling out of the country to be 
subjected to heavy health screening at the airports. Many tourists 
have cancelled their travel bookings to the country. Cruise 
operators too have done the same. The country is presently 
considered as disease risk country and travelling ban on many 
nationals outside the country. Lack of adequate accessibility is 
frequently cited as one of the major obstacles to tourism 
development and investment in a destination. 
 
2.4. Impact on Activities 
        It is widely agreeable that when visitors arrive in a 
destination, the next thing that comes into their mind is what to 
do such as river cruise, game of golf, jungle trek, etc.In the past 
few years much attention have been paid in this direction to meet 
the wants of the visitors in the area of providing standard 
facilities to enhance visitors to take part in these activities and 
working harder than ever to widen its range of activities in order 
to get visitors to stay longer and spend more time and money in 
the country. Huge investment has been made by private people to 
provide the necessary equipment including training of their staff 
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on tourists guiding. All of these activities have come to a halt as 
visitors are now afraid of coming into the country. Operators 
have closed down their businesses, staff laid off with no 
provision for monthly wages. Rent and maintenance of these 
places and equipment continues to be a huge cost on operators. 
Local tourists’ guides and coordinators of these activities are 
now out of job. 
 
2.5. Impact on Amenities 
        Local cuisine is often one of the top attractions of Sierra 
Leone .Restaurants, designer bars and shopping plazas always 
attract the fair share of visitors. The country had an active 
nightlife which has added to the appeal. For fear of not being 
infected with the Ebola virus, all of these places are hardly been 
visited even by the host coupled with the declaration of the state 
of emergency where entertainment seekers are now afraid of 
gathering for fear of arrest by the police and possible prosecution 
in court .A good number of these places have closed down 
operation while some are operating on a low scale with few staff. 
 
2.6. Impact on Attractions 
        Sierra Leone has strong potentials for tourism development, 
excellent beaches, Islands, mountains and rich biodiversity, 
interesting wildlife, friendliness of the people and rich socio-
cultural heritage. Most visitors in the past prefer the thrill of the 
Outamba Kilimi National Part in the Northern part of Sierra 
Leone, Tiwai island in the South, Bunce island 15 nautical miles 
from Freetown, Tacugama sanctuary 30 minutes drive from the 
city center, Golla Forest in the Eastern part of the country and 
many other historical sites within the capital city were receiving 
hundreds of visitors every week from the months of October to 
April. Cruise passengers from Saga Ruby, Corithian 11, and 
National Geographic to name the few were mainly concern with 
one day off shore excursion to places within the capital and 
around the Peninsula. Admissions in the past have been used to 
develop the local communities around these places, tour 
operators, travel agents, tourist handling agents, Port authority, 
immigration and tourist guides were all fully engaged in 
coordinating the visitations. The demand for local transport such 
as taxi, bus and coach were on the increase and many travel 
agents and tour operators offices increased considerably as the 
business was a viable one. Art and craft, local food stuff owners 
also shared the visitors’ expenditure .The slow increase in 
demand for attractions visitation in Sierra Leone stimulated 
government infrastructural development investment to meet the 
needs of the visitors. The outbreak of Ebola has scared away 
these visitors and management of these places are now faced 
financial problem to pay their staff as in their case there is every 
reason to retain staff for the up keep of the places. 
 
2.7. Impact on Employment within the tourism industry 
        The rapid expansion of international tourism has led to 
significant employment creation all over the world. For example, 
the hotel accommodation sector alone provided around 
14,Million jobs worldwide in 2013 (World Tourism record, 
2013). Tourism can generate jobs directly through hotels, 
restaurants, nightclubs, taxis, guest houses, casinos and souvenir 
sales, and indirectly through the supply of goods and services 

needed by tourism-related businesses. Tourism supports some 
7% of the world's workers (WTO-2013) 
        The growth in employment in the tourism industry in Sierra 
Leone over the period 2005 to 2013,a total number of persons 
directly employed in all tourist establishments was   23,657 
persons(National Tourist Board 2013). On a year to year basis, 
total employment in the tourism industry decreased substantially 
from 2005 to 2007. However, the trend picked up again in 2010 
and 2011, which depicts the recovery of the industry from the 
2008/09 financial crisis. Among the eight sources of employment 
in the tourism sector in Sierra Leone, restaurant, guest houses 
and hotels are the leading sources of employment. What has 
happened now is that all of these sectors have scaled down 
operations leading to massive lay-off of employees as a result of 
no customers who used to provide the income. 
 
2.8. Impact on Revenue 
        Tourism is one of the main sources of foreign exchange 
earnings for at least developed countries like Sierra Leone. Direct 
contributions are generated by taxes on incomes from tourism 
employment and tourism businesses, and by direct levies on 
tourists such as departure taxes. Indirect contributions come from 
taxes and duties levied on goods and services supplied to tourists. 
Over the eleven year period from 2000 to 2011, the total sum of 
Le 2,625 million was generated as tourism revenue in the form of 
levies and registration fees/licenses. Of this, about 81.7% 
amounting to Le 2,144 was generated as revenue from levies, 
while 18.3% amounting to Le481 million was generated as 
revenue from registration fees/licenses (National Tourist Board 
2013).The revenue rate has dropped considerably due to the fact 
that tourists are no longer flying into the country which has had a 
huge impact on the direct income earners. 
 
2.9. Impact on Arrivals 
        Between 2009 and 2012 a total number 1,312,934 arrivals 
were recorded by the National Tourist Board.  Business was the 
main reason why visitors came to Sierra Leone; while ‘holiday’ 
and ‘Other’ were a popular reason over the period. However, 
‘other’ as a reason comprises a whole range of hidden reasons, 
including missing information on purpose of visit. Visiting 
friends and relatives is also a popular reason for visitors. 
However, among the expressed reasons for visiting the country, 
‘conference’ is the least for the period under review. This could 
be attributed to a combination of factors including the insecurity 
created by the war,  lack of modern conference-related 
infrastructure, and  location of the main international airport in 
Lungi across the sea that limit access to Freetown, the capital city 
where most conference facilities are located. Upon the 
declaration of Sierra Leone as Ebola infected country by World 
Health Organisation, many visitors were asked to cancel their 
travel trips for fear of the Ebola. The number of arrivals has 
drastically dropped for this reason which has a direct impact on 
revenue and employment within the tourism industry. 
 
2.10. Impact on International tourism 
        The National Tourist Board has just compiled and analyzed 
visitors/tourist arrivals statistics by Air. The results of the 
analysis indicate that the arrivals witnessed a 14% increase 
between 2011 and 2012. In 2012, 59,730 tourist or visitors 
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arrived at Lungi International Airport out of which 23,619 were 
on business, 14,074 for visiting friends and relatives (VFR) 9,464 
for leisure purposes 6034 for conferences and 6539 for other 
reasons. A sharp decrease has been experienced from the time 
Sierra Leone, Guinea and Liberia were declared as Ebola 
affected countries by the World Health Organisation 
.International tourism has been affected as overseas tourists are 
now searching for safe and health hazard free destination to 
spend their holidays. 
 
2.11. Impact on domestic tourism 
        Domestic tourism simply means movement of national 
within the four corners of their country engaged in activities that 
can be termed as tourism. Sierra Leone is well known for her 
cultural parade, outing, visiting friends and relatives in the 
provinces during the Christmas and Easter festive seasons. The 
outbreak of the Ebola virus has seen restrictions on movement 
from district to district, state of emergency declared which 
prevent people from gathering if not for Ebola 
sensitization.Moreover; some districts like Kailahun and Kenema 
were quarantined for over five months which prevented people 
from going there. 
 
2.12 Impact on the National Museum 
        Sierra Leone’s National Museum is located at the centre of 
Freetown under the branches of the city’s famous Cotton Tree. It 
is the hub of many cultural activities in Freetown and holds an 
important collection of Sierra Leonean artifacts and artworks.  
        The museum was opened in 1957 as the museum of the 
Sierra Leone Society, a ‘learned society’ whose members 
included colonial officials and prominent members of Freetown’s 
Krio community. With the demise of the Sierra Leone Society in 
the mid-1960s, the museum came under the control of Sierra 
Leone’s Monuments and Relics Commission and Ministry of 
Tourism and Cultural Affairs, and thus became the Sierra Leone 
National Museum. The Sierra Leone National Museum at the 
junction of Pademba Road and Siaka Stevens Street adjacent to 
the historic Cotton Tree is the repository of the country’s relics 
and various items of its heritage. The original building was the 
Freetown terminus of the mountain Railway, and then it became 
successively a school, repository and exhibition hall for the 
artifacts.artforms, handicrafts, cultural items, relics and 
archaeological fossils of the country. Another two-storey 
building funded by the German Embassy in Freetown was 
erected in 1987 as an extension to commemorate the Bicentenary 
of the founding of the colony of Sierra Leone. The National 
Museum was established on December 10, 1957, ten years after a 
Parliamentary Act (1947) had created the Monuments and Relics 
Commission. According to their statictics, in 2010 it records 
459,000 international visitors and 671,000 domestic visitors,2011 
recorded 553,000 international and 878,000 domestic, 2012 
recorded 682,000 international and 1,132,000 domestics,2013 
recorded 715,000 international and 1,405,000 domestic and 2014 
recorded 500 international and 10,000 domestic (SNM 2013 
statistics). From 2010 to 2013 visitation to the National Museum 
has been on the increase due to the incoming of many cruise 
ship, mining companies and other businesses since the country 
was becoming one of the fastest growing economy country in 
Africa. At domestic level, more visitations were from pupils and 

students as a result of the increased in primary and secondary 
schools and colleges in the capital city. Very few from among the 
general public. The outbreak of the Ebola virus in 2014 saw a 
drastic decreased in both international and domestic visitors as 
schools and colleges remain closed, incoming tour operators are 
out of business due to the cancellation of cruises to the country. 
All of the above factors have caused the decreased in museum 
visitors. The international visitors are from medical team 
working on the Ebola virus. In addition, donations from visitors 
both international and domestic are one of the sources of income 
to the museum for its upkeeping.Today the administration of the 
museum is struggling to cope with such challenges. 
 

III. RESEARCH METHODOLOGY 
        3.1. Research Design: A cross sectional descriptive 
research design was adopted for this study, and both qualitative 
and quantitative methods in nature were used. Questionnaire was 
structured and administered and focus group techniques were 
used. Detailed information was obtained to the useful conclusion. 
I considered this design appropriate for the study because it 
required a report on economic and social characteristics of the 
Ebola impacts on operators within the tourism industry. 
 
3.2. Target population 
        The population of this study consisted of 130 employees of 
the various sectors within the tourism sector from the four 
regions within Sierra Leone and 50 employees from among the 
Ministry of Tourism and Cultural Affairs, National Tourist 
Board, National Museum, National Revenue Authority, who 
were charged with the responsibility of ensuring that the tourism 
industry activities are planned, managed and coordinated. This 
study also targeted 20 respondents such as suppliers, guests and 
local communities in the four regions. 
 
3.3. Data Collection and Procedures 
        In order to meet the objectives of this study, both secondary 
and primary data sources were used. Secondary sources included 
National Tourist Board data publications, journals, books, 
periodicals, newspapers and the internet. The primary data was 
obtained through interviews, questionnaires and observations. In 
addition there was approval from the various sectors to collect 
the data.  
 
3.3.1 Questionnaires  
        A questionnaire is a set of questions or statements that 
assesses attitudes, opinions, beliefs, and biographical 
information. In order to collect data that precisely meets the 
objectives of the study, a structured questionnaire was used for 
the public sector (Ministry of Tourism and Cultural Affairs and 
the National Tourist Board) and a semi-structured questionnaire 
was used for the private sector (Hotels, restaurants, and 
Transport Providers and local markets). Both open-ended and 
closed-ended questions were included in the questionnaire 
(Kombo and Tromp, 2006:89)  
        The questionnaires were presented and administered to the 
respondents in a flexible way. Flexibility in data collection was 
applied by allowing the respondents to choose either to discuss 
the questionnaire in the process of filling it in or when the 
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questionnaire was collected. This was preferred in order to 
reduce bias as well as allow room for probing to elicit more 
information. 
 
3.3.2 Interview  
        An interview is an oral administration of a questionnaire 
and it gives a general plan to follow for data collection (Mugenda 
and Mugenda, 2003:86). An interview guide was preferred 
because it encourages face to face interaction with the 
respondents so that issues can be clarified therefore gaining in-
depth information on the subject. In addition, the interview guide 
was used to supplement and corroborate the information given in 
the questionnaires.  
 
3.3.3. Focus Group discussion 
        A focus group between 8 – 10 respondents were organised 
in all the five regions comprising employees within the tourism 
and hospitality industry to ascertain their opinion on the impact 
of the Ebola on their employment status. 
 
3.4 Data Analysis and Interpretation  
        The raw data collected was sorted and edited as the first step 
towards its analysis. The questionnaires were organized and 
classified according to the patterns given by the respondents and 
their homogeneity. The responses from the questionnaires were 
organized in line with the research questions and descriptive 
narratives were used to reflect the situation as it occurred at these 
sectors. Both descriptive and inferential statistics were used in 
the analysis of the data. Inferential statistics included frequencies 
from which percentages were derived. The analyzed data was 
summarized and findings were reported as a description of the 
total population of the study. Data is presented in form of 
frequency tables and in percentages. 
 
3.4.1 Validity  
        We did a Pilot Test of the Questionnaires to know the 
validity and reliability of the Tool.   
        Krishna’s wamyet al. (2009) contends that validity is the 
degree to which the sample of test items represents the content 
the test is designed to measure. To establish the validity of the 
research instrument, opinions of experts in the field of study, 
especially the research supervisor, were sought. This led to the 

revision and modification of the research instrument thereby 
enhancing the overall validity of this study.  
 
3.4.2 Reliability  
        Reliability refers to the consistency and stability with which 
instrument measures and supplies consistent results (Krishna’s 
wamy et al. 2009) Hence reliability is increased by including 
many similar items on a measure, by testing a diverse sample of 
individuals and by using uniform testing procedures. In an effort 
to test the reliability of the research instrument, a pilot group of 
five individuals from the target population was selected. The 
pilot study gave a chance for pre-testing of the research 
instrument so as to establish the clarity of the instrument’s items 
to the respondents and thereby enhance the instrument’s validity 
and reliability. For the purposes of reliability and validity of the 
data, the measures below were taken into consideration:  

1) A pilot study that involved these sector managers was 
carried out.  

2) The respondents were each given a letter explaining the 
nature of the research project. The letter also assured the 
respondents of the confidentiality of the information as 
well as guaranteeing their anonymity.  

3) Purposive sampling was used in which the people who 
were directly linked with the tourism developing and 
implementing of policies in the country were targeted 
for data collection. 

 

IV. DATA ANALYSIS 
4.1 Introduction 
        The data for this research has been collected using 
questionnaire. The questionnaire was distributed randomly to a 
sample of employees, over 150 employees who were working in 
various sectors in the four regions, with different job 
responsibilities and organisation position. 
 
4.2 Data Analysis 
        After collecting the filled questionnaire, they were analysed 
for presentation of research findings under the followings: 

1. Sectors within the tourism industry 

 
 Sector Frequency Percent Valid Percent Cumulative Percent 

 Hotels 30 15.0 15.0 15.0 

Restaurants 50 25.0 25.0 40.0 

Guesthouses 70 35.0 35.0 75.0 
Night clubs and casinos 20 10.0 10.0 85.0 

Airlines 15 7.5 7.5 92.5 

Travel agencies and Tour 
Operator 

10 5.0 5.0 97.5 

Tourists Handling agents 5 2.5 2.5 100.0 

Total 200 100.0 100.0  
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        From the table above, the survey indicated that highest 
sector within the tourism industry is guesthouse with 35%, 
followed by restaurants 25%, hotels 15%,night clubs and casinos 
10%.airlines 7.5%,travel agencies and tour operators 5% and 
tourists handling agents 2.5%.It can be concluded that 

guesthouses formed the highest sector within the tourism sector 
as compared to tourist handling agents with 2.5.%.Reasons being 
that ,the demand for guesthouses right across the country is high 
since they are easy to establish, cheaper and can be  managed  by 
few staff.  

 
 
 
 
 
 
 
 
 
 
 
        
        Regarding the sex of the respondents, 60% are female and 
40% are male. The survey indicated that there more female 
employees within the tourism industry as compared to their 
counterpart male. Reasons being that most jobs such like 

catering, housekeeping, waitress and front desk are perceived to 
be female job and as a result more of women are engaged in 
them.  

 
3. .Demographic characteristics of respondents 

 

 Age 
Frequency Percent Valid Percent 

Cumulative 
Percent 

 18 - 30 80 40.0 40.0 40.0 
31 - 42 60 30.0 30.0 70.0 

43 - 55 45 22.5 22.5 92.5 

56 - 68 10 5.0 5.0 97.5 

69 - 81 5 2.5 2.5 100.0 
Total 200 100.0 100.0  

 
        The survey indicated that, the age group between 18 – 30 
with 40% is the highest, followed by 31- 42 with 30%, 43 – 55 
with 22.5%, 56 – 68 with 5 % and 69 – 81 with 2.5% .Based on 
the survey, 40% being the youths made up of a strong working 

force within the tourism industry as compared to 69-81 which is 
considered as retirement age in Sierra Leone. Those within this 
age group are mostly owners or managers 

 
 
4. Educational background of respondents 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. Sex of the respondent 
 
 Sex 

Frequency Percent Valid Percent 
Cumulative 
Percent 

 Male 80 40.0 40.0 40.0 

Female 120 60.0 60.0 100.0 

Total 200 100.0 100.0  

 
 Qualification 

Frequency Percent Valid Percent 
Cumulative 
Percent 

 Below WASSCE/GCE 40 20.0 20.0 20.0 

WASSCE/GCE 15 7.5 7.5 27.5 

Diploma 70 35.0 35.0 62.5 
First degree 50 25.0 25.0 87.5 

Master 20 10.0 10.0 97.5 

Ph.d 5 2.5 2.5 100.0 

Total 200 100.0 100.0  
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        From the table above, 20% of the employees are below 
WASSCE/GCE, 7.5% are holders of WASSCE/GCE.35% are 
holders of diplomas, 25% are first degree holders, 10% are 
masters holders and 5% are Ph.d.It can be concluded that more of 
the employees are diploma holders as compared to Ph.d.Reasons 

being there are more of these non entry requirements diploma 
that can be acquired cheaper and are found within the country 
where courses like catering, housekeeping and waiting are 
offered.  

 
5. Causes of Ebola 

 
 Causes 

Frequency Percent Valid Percent 
Cumulative 
Percent 

 From bush meat 70 35.0 35.0 35.0 

Chemical Reaction 10 5.0 5.0 40.0 

National Epidemic 50 25.0 25.0 65.0 
Demonic 40 20.0 20.0 85.0 

No Idea 30 15.0 15.0 100.0 

Total 200 100.0 100.0  
 
        From the table above, 35% of the respondent are of the view 
that one of the causes of Ebola is from bush meat,5% indicated  
from chemical reaction,25% indicate  from national 
epidemic,20% indicated from demonic activities and 15% 
indicated no idea. It can be concluded that, more of the 

respondents are of the view that Ebola is from bush as compared 
to chemical reaction. The reason being that it is difficult to 
convince people about the right cause of Ebola due to the high 
level of illiteracy in the country 

 
6. Perception of respondents about Ebola 

 

 Perception 
Frequency Percent Valid Percent 

Cumulative 
Percent 

 No cure for it 70 35.0 35.0 35.0 

Killer Virus 110 55.0 55.0 90.0 

Early treatment give chances 
of survival 

20 10.0 10.0 100.0 

Total 200 100.0 100.0  
 
        From the table above, 35% of the respondents indicated that 
their perception about is no cure for it, 55% indicated is a killer 
virus and 10% indicated an early treatment give chances of 

survival. It can be concluded that most of the respondents are of 
the view that Ebola is real and kills. 

 
7. Negative impacts 

 
 Impact 

Frequency Percent Valid Percent 
Cumulative 
Percent 

 Closure of some sectors 100 50.0 50.0 50.0 

Unemployment 40 20.0 20.0 70.0 
Dropped in Revenue 10 5.0 5.0 75.0 

Dropped in Arrival rate 30 15.0 15.0 90.0 

Suspension of some flights 20 10.0 10.0 100.0 

Total 200 100.0 100.0  
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        From the table above, 50% indicated that Ebola has caused 
the closure of some businesses within the tourism sector such as 
hotels, night club and casinos, restaurant and guest houses, 20% 
indicated unemployment, 5% indicated dropped in revenue 
which used to be from tourism activities, 15% indicated dropped 
in arrival rate and 10% indicated the suspension of some flights 
either for safety or abide by the messages from the World Health 
Organisation. 
 

V. CONCLUSION 
5.1. SUMMARY 
        The Ebola virus outbreak has had a negative impact on all 
the sectors within the tourism industry in Sierra Leone as 
indicated from the table above, 35% of the sectors within the 
tourism industry in Sierra Leone are guesthouses,60% of the 
employees within the industry are female, strong and energetic 
working force is between the ages of 18 – 30 with 40%.35% of 
the employees are holders of a diploma which indicated the 
highest population,35% of the respondents are of the view that 
human beings are infected with the  Ebola virus as a result of 
eating bush meat,55% are of the view that Ebola has no cure and 
50% of the sectors within the industry are temporally closed and 
employees laid off whilst some managers have left the country. 
Close to 80% of the industry employees are out of job and  the 
virus is still of great concern. 
 
5.2. CONCLUSION 

        From the data collected and analysed above, it is clearly 
evident that the tourism and hospitality industry in Sierra Leone 
is experiencing a negative impact of the Ebola Virus as good 
number of these establishments are now closed since the 
outbreak, flights have been cancelled, arrival rate, revenue and 
other activities that has to do with beaches has been suspended. 
Some staff within this has been laid off and some on half salary. 
Up to September 2015, Ebola is still a challenging issue facing 
the industry. This has also brought a multiplier effect on the 
living conditions of these staff and social problem for the 
government of Sierra Leone. 
 

REFERENCES 
[1] www.visitsierraleone.org 
[2] www.welcometosierraleone.sl 
[3] www.nerc.sl.org 
[4] www.unwto.org 
[5] www.who.org 

 

AUTHORS 
First Author – Philip Samuel Kongoley-MIH, Lecturer- 
Department of Tourism Studies, Milton Margai College of 
Education and Technology-Brookfields Campus- 
Sierra Leone, Tel: +23278567295/30225944, 
pkongoley@yahoo.com  
 

 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 12, December 2015      551 
ISSN 2250-3153   

www.ijsrp.org 

Output Response Analysis of an 8th Order Active RC 
Band-Pass Filter Using Matlab 

Gabriel A. Igwue*, Nentawe Y. Goshwe**, and Teryima D. Kureve** 
 

*Department of Electrical and Electronics Engineering, 
**Federal University of Agriculture, Makurdi, Nigeria. 

 
Abstract- In this paper, an active eighth order band-pass filter is 
implemented. The filter has a center frequency of 15 kHz and 
roll-off rate of -80dB/decade. The architecture used is the Sallen-
Key configuration. The filter parameters and values for the 
passive components were calculated and the gain magnitude and 
phase output response is then analyzed with MATLAB software. 
The simulation shows that the filter has high gain, a wide 
bandwidth and a good roll-off at the pass band. 
 
Index Terms- Quality factor, centre frequency, Band-pass filter, 
MATLAB. 
 

I. INTRODUCTION 
n modern electronic circuits today, unwanted signals are a 
major challenge to contend with. This is due to interferences, 

in the form of noise and harmonics which these unwanted signals 
pose to certain specified wanted signal frequencies in a band in 
electronic systems [5-10].  In state-of-the-art RF receivers, high 
performance filters are required to remove undesired signals at 
different stages of the receiving process, such as noise from 
incoming signals the antenna receives, undesired signals at the 
image frequency, and the effects of harmonics after the mixing 
operation which attenuates the desired signal [3]. Active filters 
are used because of the following advantages: 

i. Active filters can generate a gain larger than one. 
ii. Higher order filters can easily be cascaded in the order 

of rising quality factor. 

iii. filters are smaller in size as long as no inductors are 
used, which makes them very useful in integrated 
circuits. 

       The most common filter responses are the Butterworth, 
Chebyshev, and Bessel types. Among these responses, 
Butterworth type is used to get a maximally-flat response. Also, 
it exhibits a nearly flat pass band with no ripple. The roll-off is 
smooth and monotonic, with a low-pass or high-pass roll-off of 
20dB/dec for every pole [1-4]. 
       In this paper, an Eighth order active band pass filter is 
designed to meet the specifications of different quality factors 
using MATLAB.  
 

II. DESIGN IMPLEMENTATION 
       In this paper, the architecture that has been used to 
implement the eighth (8th) order band-pass filter is the Sallen-
Key Topology. This topology is chosen due to its simplicity 
compared to other known architectures such as multiple feedback 
and state variable. 
       The 8th order active band pass filter is achieved by cascading 
4 identical 2nd order stages with different gains. The cascading is 
in the order of rising quality factor; this is done so as to reduce 
the filter saturation. 
       Table.1 illustrates the specifications for the desired band-
pass filter. By using the following filter parameters, the required 
filter characteristic is simulated with MATLAB. 
 

 
Table 1: Sallen key band pass Filter specifications 

 
Centre frequency 15 kHz 
Stop band attenuation -80dB 
Pass band ripple 0.1dB 

 
 

I 
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Fig. 2: Cascaded 8th order active band-pass filter 

 
Individual 2nd order units are evaluated to obtain their transfer function as shown in equations (1-4) below: 
 
C = 10 nF, R3 = 10 k, R4 = 10 k,  fo = 15 kHz 
R = 1/ (2*π*15000 * 10 x 10-9) = 1.06k 

Bandwidth = fo/Q = 15 kHz/ 1 = 15 kHz For the 1st stage: R1 = R2 = R, R5 = 2R, C1 = C2 = C,  
 

                      (1) 
    
where 

     

For the 2nd stage: R6 = R7 = R, R8 = 2R, C3 = C4 = C,  
 

    (2) 
 
Where 
 

 
 

For the 3rd stage: R11 = R12 = R, R13 = 2R, C5 = C6 = C,  
 

                             (3) 
 
where 
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For the 4th stage: R16 = R17 = R, R18 = 2R, C7 = C8 = C,  
 

                         (4) 
where 

 
 
The transfer function for the cascaded Sallen-key 8th order active band pass filter is  
 
H(s) = H1(s)*H2(s)*H3(s)*H4(s) 
 
H(s) =    s4C4R4 G4      (5) 
 
       s8C8R8 + 4s7C7R7(3-G) + 2s6C6R6[3(3-G)2 + 2] + 4s5C5R5(3-G)[ (3-G)2 + 3] + s4C4R4[(3-G)4  + 12(3-G)2 + 6 ] + 4s3C3R3[(3-G)3 + 
3(3-G) ]  + 2s2C2R2[3(3-G)2 + 2] + 4sCR(3-G) + 1 
in standard form, the above transfer function can be written as 
 
H(s) =      A4(ωo

4/Q4) s4      (6) 
 
s8 + 4(ωo/Q)s7 + 4(ωo

2/Q2)[1.5 + Q2]s6 + 4(ωo
3/Q3)[3Q2 + 1]s5 + (ωo

4/Q2)[4Q2 + 9]s4 + 4 (ωo
5/Q3)[3Q + 1]s3 + 2(ωo

6/Q2)[2Q + 3]s2 + 
4(ωo

7/Q)s + ωo
8 

 

III. RESULTS 
The results of MATLAB simulation for the second order Active-RC band-pass filter is shown in Fig. 2 and 3 below 
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Fig. 2: Magnitude response of a 8th order band pass filter 
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Fig. 3: Phase response of an 8th order band pass filter 

 
TABLE 3:  Characteristic values obtained from the simulation of the 8th order band-pass filter using MATLAB 

 
Quality 
Factor (Q) 

Maximum 
Gain 

FL at              -
3dB 
(kHz) 

FH at              -
3dB 
(kHz) 

Bandwidth 
(kHz) 

Center 
Freq. (kHz) 

2.90 35.15 12.63 17.84 5.21 15.01 
      

       From Fig. 2 and Table 3, it is observed that, the filter has a 
maximum gain of 35.15 dB, at a centre frequency of 15.01 kHz, 
lower and upper cut-off frequencies of 12.63 kHz and 17.84 kHz 
respectively and a bandwidth of 5.21 kHz at an overall quality 
factor of 2.90. 
       It can also be noted from the graph of Fig. 3 that the Phase 
response is negative for ω < ωo and positive for ω > ωo 
(capacitive). The phase angle of the output signal  is in phase 
with   that of the input by +0o and starts lagging the input up to 
the centre or resonant frequency (ωo) point  were it becomes "-
180o" degrees lagging the input signal and "out of-phase" and 
then changes to lead the input by +180o as the output frequency 
increases. 
 

IV. CONCLUSION 
       An Eighth order active RC band-pass filter with equal stages 
cascade has been presented. It is characterized by high gain, a 
wide bandwidth and a good roll-off at the pass band as presented 
in results above. It also has very low quality factor and may not 
be suitable in high precision communications systems. The 
implemented 8th order active band-pass filter performed as 
expected with little dissatisfactions with point where maximum 
gain was obtained. 
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Abstract- Internet age changes the business exchange style and 
conveys numerous business chances to the e-commerce. E-
commerce is characterizes as the purchasing and offering of item 
and service on the web .However, the security likewise turns into 
the most basic issues of ecommerce framework All ecommerce 
exercises dependably include client individual information and 
exchange data. This enormous increment in the uptake of E-
Commerce has prompted another generation of related security 
dangers, in this paper we will concentrate on the most imperative 
security confronts that any E-Commerce framework needs. 
However any online business must have four essential 
necessities. in the first privacy security the information traded 
must be kept from unapproved gatherings, second Integrity the 
traded information must not be modified or messed with, third 
Authentication both sender and beneficiary must demonstrate 
their characters to each and fourth Non-revocation evidence is 
required that the traded data was for sure gotten .additionally we 
will talk about e-commerce segment and security dangers and 
solution about e-business. 
 
Index Terms- DDoS, E-commerce, privacy, security threats, 
SSL. 
 

I. INTRODUCTION 
he a advancement of E-Commerce, security has perpetually 
been the center and key issue still as information and system 

age is extra essential framework for on-line business managing. 
On the other hand, the network interruption, malicious user , 
virus attack and system security vulnerabilities have kept on 
undermining the operation of the e-commerce , making e-
commerce security experience genuine check.[5]. The best 
approach to enhance e-commerce security has turned into a 
subject warrant extra investigation. combining security request, 
routine security testing and security occasion recognition 
methodology, this paper proposes the four necessary demand  
that any e-commerce system have to , first privacy the 
information changed have to be unbroken from unapproved 
gatherings, second Integrity the changed information ought not 
be adjusted or messed around with, third Authentication every 
sender and beneficiary ought to demonstrate their characters to 
each and fourth Non-repudiation confirmation is required that the 
changed information was so received [12]. Furthermore we are 
going to examine in a matter of seconds this paper the protection 
threats on e-commerce.  
 

II. COMPONENTS OF E-COMMERCE SYSTEM 
        There are four major parts of e-commerce, the merchant 
Account, Security System, the shopping System furthermore the 
Payment entryway (for constant handling).  
 

A. Merchant account  
        Bank authorized record that permits the acknowledgment of 
Payment exchange programming system - Software that 
processes customer request data, location, credit card, and so on. 
At that point credit card approval system checks that the Visa is 
applicable and guarantee the coordinating in the middle of 
delivery and charge address. On the other hand, if the card 
furthermore the charging and sending locations don't coordinate 
which may be an indication of stolen Visa? [16]: 

B. Secure server association  
        https://" connect with an special computer that encrypts 
classified requesting data for customers protection. The is on the 
end of https inside of the URLs or the lock in the lower a piece of 
a program which can look one thing like this are signs that 
demonstrates that the page is secured if requesting information 
isn't sent through a safe server it will be captured by computer  
hackers.[16]. 

C. Shopping Cart  
        Is programming that provide tolerating item orders for some 
items from a particular and web site. This program automatically 
calculates orders for clients. Some setup should be done in the 
html code of that site, and in this manner the shopping cart 
programming package should be placed in on the server that has 
the area or on the protected server that acknowledges delicate 
requesting data. [16] 

D. payment gateway  
        Payment of different business exchanges has taken another 
direction because of the Introduction of e-commerce. Upgraded 
use web and development of data have LED to utilize electronic 
money in this way bringing a simpler method for settling 
mechanical exchanges. This method of installment however has 
brought a few security dangers that debilitates this inventiveness. 
The exchange begins when the client sends his or her request and 
exchanges the data from his program to the shop-truck. The 
Secure Socket Layer ensures the message amid the exchange of 
this data to the Payment passageway. This passageway is that the 
association between the site and the managing an account 
systems. It's each the passageway and accordingly the processor 
wherever the past gives access to the saving money system 
ATM, the later handles budgetary data and speaks with shop-
truck and exchange steady to the ATM organize wherever it's 
kind of a customary credit exchange. The ATM system is that the 
one that at present associate with the buyers charge card 
foundation, wherever a yes or no notice appears when gathering 
of the information. This demonstrates the endorsement or 
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objection to the exchange. The complete system as of now begins 
afresh in opposite request to permit the client input on the 
remaining of his dealings. At the point when the request is 
affirmed to be real, it'll then charge amount on the customer's 
record and send the door an approval code and in this manner the 
client bank settles the rest of the exchange later at the tip of each 
business day all through bunch settlement. [16] 

 

III.  SECURITY PRINCIPAL IN E-COMMERCE  
A. Privacy  

        Has turned into a significant concern toward clients with the 
increment of extortion and mimic, and any concern toward 
clients ought to be dealt with as a critical sympathy toward E-
Commerce suppliers.  
        In our choose to investigate the issues given inside of the 
introduction , and to know how the contending universes of 
individual security and e-commerce will meet while not 
impacting head-on, we need to first choose to comprehend the 
general thought of protection. Amid this area we'll first inspect 
the methods and nature of security.  
        Security for the most part is vital to our pride and our 
fundamental human rights. The best possible to protection was 
beginning shielded by the American judges Samuel Warren and 
Louis Brandeis, in [1] who delineated security as: "The privilege 
to be not to mention" Besides that, there are assortment of 
security definition. 
        From the information system sees, privacy can be a 
privilege of individual to make sense of for themselves once, 
how, and to what degree the data are getting the chance to be free 
[2]. Reuben Lucius Goldberg characterizes security as an ability 
to oversee collection, maintenance and circulation of themselves 
[3]. The meaning of security per Ross Anderson is "the capacity 
and/or right to ensure our own privileged insights, the capacity 
and/or right to thwart obtrusive our own home [4]" Privacy is 
administration to be important for some reasons. Frequently, its 
administration to be imperative as a consequences of it's accepted 
to shield people from a wide range of outside dangers, similar to 
criticism, scorn, provocation, control, extortion, robbery, 
subordination, and rejection. It's to boot been contended that 
protection can be an important condition for independence. It's as 
an aftereffects of while not security, individuals couldn't explore 
in life and add to their own demeanor and musings, as a 
consequences of they could continually be subjected to the 
judgment of others. The flexibility to look for on-line – 
whenever, anyplace – is definitely changing the methodology 
customers seek and has else a lot of measurements to protection 
[5]. Security is that the insurance of the singular's entitlement to 
nondisclosure [6]. Protection alludes to overwhelming the 
dispersal and utilization of data. In on-line looking, merchants 
need to guarantee that everyone the data accumulated from 
customer is secured and didn't develop to very surprising 
gatherings. It's the personality of customers to share data over the 
net that empowers the dealings to be finished and effective. The 
flexibleness issues with the insurance data identifying with 
individuals that is keep all through an information. not at all like 
information security, that concentrates all on keeping unapproved 
individuals from improperly getting data, the protection 

disadvantage concentrates on giving individuals the office to 
oversee yet their information is overseen and utilized by a 
particular association. Infringement of PI security likewise 
alluded to as data insurance happened once PI is inaccurately 
gathered, utilized or unveiled. Westin, in [7] proclaimed that 
there are a unit three proclamations on yet individuals concur or 
differ concerning PI protection contemplate: 
 
        1. Customers have lost all administration over yet PI is 
gathered and utilized by organizations  
 
        2. Most organizations handle the PI they gather with respect 
to customers in an exceedingly right and classified methodology  
 
        3. Existing laws and structure practices offer an economical 
level of security for customer protection these days. [7]  
 
        On the other hand, Transacting in e-commerce as of late for 
the most part requires the divulgence of gigantic measures of 
private data that is either fundamental for the managing (for 
instance, MasterCard data, conveyance points of interest) or is 
fancied by the e-business: ownership of this data gives them the 
prospect to investigations it, finding patterns and expanding the 
efficiency of their business dealings. Clients for the most part 
have almost no set up on the change of achievable uses that 
ownership of this data grants for, thus have next to no 
arrangement on the achievable infringement of their security that 
may happen directly underneath their noses with their 
unexpected assent  
 
        In on-line commerce, protection is that the adaptability to 
affirm that data is gotten to and balanced alone by authorized 
gatherings. Generally this can be accomplished by means of 
encoding. Touchy data, (for example, MasterCard points of 
interest, wellbeing records, deals figures and so on.) are encoded 
before being transmitted over the open web – by means of email 
or the net. Data that has been secured with tough 128-piece 
coding is also captured by programmers, however can't be 
unscrambled by them among a speedy time. Once more, 
computerized certificates are utilized here to code email or build 
up a protected HTTPS significance a web-server. For more 
security, data can likewise be keep long in partner encrypted 
format. 
 
B. integrity  
        Integrity of information implies that verifying that a 
correspondence got has not been modified or messed around 
with. Historically, this drawback has been controlled by having 
tight administration over access to paper records and requiring 
authorized officers to beginning all progressions made – a 
framework with clear disadvantages and limitation. 
        In the event that someone is getting touchy information on-
line, he not solely desires to affirm that it's coming back from 
United Nations office he anticipates that it will (confirmation), 
however moreover that it hasn't been blocked by a hacker  
though in travel and its substance changed. The rate and 
separations worried in on-line interchanges needs a truly totally 
diverse way to deal with the present drawback from old ways. 
One answer is managed by abuse advanced certificates to 
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digitally "sign" messages. A move laborer will send creation 
orders with trustworthiness to the focal office by abuse their 
advanced certificate to sign their email. The mark incorporates a 
hash of the starting message – a short numerical delineation of 
the message content. Once the beneficiary opens the message, his 
email programming framework can mechanically create a 
substitution hash of the message and think about it against the 
one encased inside of the advanced mark. In the event that even 
one character has been modified inside of the message, the 2 
hashes can differ and in this manner the product framework can 
alarm the beneficiary that the email has been messed around with 
all through transit [12] 
        Integrity guarantees that benefactors will, can, and do get 
what they need resolved to search for in a material and 
convenient way. It's going to try and be important to prevent 
verboten assortments of offering conduct, enlistment and 
distinguishing proof. Correspondingly, it's important to affirm 
that the merchants convey stock of secure attributes inside the set 
measure of your time once the receipt of installment. It will be 
important to prevent deceptive or ghost deals wherever the 
merchant has no capacity or aim of continually conveying the 
items being sold. Keeping up the respectability of the business 
sector needs that the administrators truly authorize the standards 
of the bartering unbiasedly. In this way, Data respectability is 
that the certification that learning transmitted is predictable and 
appropriate, that is, it's not been altered or modified in any way 
all through transmission. [7] 
 
C. Authentication  
        Authorization is tied whit authentication. In the event that a 
system  will safely confirm that requesting data, (for example, an 
online page) or an service, (for example, a securing order) has 
come back from a superior known individual, the framework will 
then check against its interior tenets to look at if that individual 
has sufficient power for the solicitation to continue. Inside of the 
online world, approval may be accomplished by an administrator 
causation a digitally marked email (a messages packed by their 
own advanced certificate).Such an email, on checked and verified 
by the beneficiary, could be a wrongfully tying solicitation for an 
administration. Thus, if a web-server contains a confined access 
space, the server will ask for an advanced certificate from the 
client's program to recognize the client thus affirm on the off 
chance that they should slope access to the data as indicated by 
the server's authorization rules. 
        Verification is "An identification, with a level of sureness 
adequate for permitting certain rights or benefits to the individual 
or variable totally known." In less demanding terms, it's "The 
demonstration of steady the guaranteed personality of a private, 
station or originator". In an exceptionally human contact by 
telephone, the purchaser and middle class would conceivably 
recognize (validate) each other by their familiar voices. The 
Moldovan Trojan deceitfully befouled the guideline of 
confirmation by asserting that its product framework was a 
document viewer once it had been genuinely relate in Nursing 
ISP-switcher additionally.[14]  
        On the other hand, Authentication is that the technique for 
substantiating the character of a client, procedure, or gadget, for 
the most part as a prerequisite to allowing access to assets in an 
exceedingly framework. [3] The character of an exact client or 

technique is tested by the framework and right steps ought to be 
taken to demonstrate the guaranteed personality. [3] 
The classic systems for connecting virtual and physical 
personalities in Internet territory unit parallel to procedures 
utilized for verifying individuals inside of the physical world. 
The four classes of verifying data are:  
 
        •What you know - the secret key or passphrase, for instance;  
        •What you do - e.g., how one signs one's name or talks;  
        •What you are - e.g., one's face or other biometric qualities, 
for example, fingerprints;  
        •What you have - e.g., a token, for example, a key or a 
declaration, for example, a driver's permit.  
 
        Those classes of confirmation are utilized as a part of. The 
last sample is particularly fascinating: testaments assume an 
essential part in validating people (or projects or machines) 
inside of the universe of e-trade. The permit, as an illustration, if 
thought to be genuine, tells an average that at your time inside of 
the previous, an affirmation power - the supplying division of 
autos - has embraced a few measures to ensure that the 
information on the permit is (or was) right. In Net, supportive the 
authenticity of an endorsement will be less demanding than in 
genuine territory [14]. In this manner, Authentication is a 
methods by that every gatherings in a web managing may be 
guaranteed that they're WHO they say they're. Both traders and 
buyers should be guaranteed of the personality of the people and 
foundations with that they're working together. At a specialized 
level, these issues focus on recognizable proof, confirmation and 
approval. Recognizable proof comprises of giving a solitary 
image to machine-controlled frameworks; validation comprises 
of relating this electronic personality to a certifiable, legitimately 
tying character; and approval comprises of task rights to the 
confirmed symbol. 

E. Non-repudiation  
        Authentication ends up in partner degree connected thought, 
that of non-repudiation. a proper meaning of non-repudiation is 
"Strategy by that the sender of information is given verification 
of conveyance also the beneficiary is guaranteed of the sender's 
personality, so neither will later deny having handled the data." 
Non-repudiation, as we tend to should see inside of the segment 
underneath on mystery composing, relies on upon revelatory that 
authenticity has not been profaned once unmistakable the supply 
of that dealings or message.[14] 
        Non-repudiation is that the capacity to guarantee that after 
some person has asked for an administration or endorsed an 
activity, they can't circle and say "I didn't do that!" Non-
repudiation licenses one to legally demonstrate that an individual 
has sent a specific email or made an acquisition endorsement 
from a web website. Truly non-disavowal hosts been 
accomplished by having gatherings sign contracts thus have the 
agreements authenticated by dependable outsiders. Causation 
reports concerned the utilization of mail, and stamps and marks 
to date-stamp and record the strategy for transmission and 
acknowledgment. Inside of the domain of e-trade, nonrepudiation 
is accomplished by exploitation advanced marks. Computerized 
marks that are issued by a trusty power, (for example, VeriSign) 
can't be strong and their legitimacy will be checked with any 
significant email or application program programming bundle. A 
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computerized mark is simply placed in inside of the pc of its 
proprietor, World Health Organization is regularly expected to 
create a parole to shape utilization of the advanced mark to figure 
or digitally sign their correspondences. On the off chance that an 
association gets a securing request by means of email that has 
been digitally marked, it's an equal lawful affirmations as on 
receipt of a physical marked contract [12] 
        Another interesting demand is timeliness, that is, all 
concerned and genuine gatherings are  ready to convey a 
convention raced to complete while not rupture of decency. 
Classification might moreover be required. Singularly the 
implied gatherings might reveal the message transmitted. 
Verification is significant to bolster non-renouncement 
administrations. In normal two-party non-renouncement 
conventions, at least 2 sorts of verification ought to be gathered 
by the teaming up entities.[13]  
        • Non-repudiation of beginning: it's intended to make 
preparations for the originator's bogus disavowal of getting 
began the message. Confirmation of starting point is created by 
the conceiver or a beyond any doubt outsider for its benefit, and 
can be control by the beneficiary.  
        • Non-repudiation of receipt: it's intended to prepare for the 
beneficiary's bogus foreswearing of getting got the message. 
Verification of receipt is created by the beneficiary or a beyond 
any doubt outsider for its benefit, and can be control by the 
conceiver.[13] 
        An essential interest of non-repudiation service is 
reasonableness with that neither one of the parties will pick up a 
reward by stopping inauspicious or generally acting 
mischievously all through a convention. In option words, either 
all of fair joining in elements get every one of the messages 
furthermore the evidence required, or none of them acquires 
things expected (i.e., the messages for the beneficiaries and 
verification of receipt for the originators). (Jose Antonio, 
Mildrey, 2003). Subsequently, Non-repudiation is that the idea 
no gathering will question that a genuine occasion online 
happened. 
 

IV. E-COMMERCE SECURITY THREATS 
A. Trojan   

        Trojans is a malicious program masked as a legitimate file, 
once it's placed in on the victim's computer, it allows a far off 
hacker to require administration of the machine and utilize it for 
any assortment of underhanded capacities [9]. Trojans are at first 
sent as an email connection taking on the appearance of honest 
documents like computerized photographs or challenge section 
shapes. Once the client executes the connection, the Trojan 
introduces itself into the client's machine and straightforwardly 
tells the assaulter that the machine is readied to be controlled 
remotely [8].  
        Computers  that are contaminated by Trojans or Spyware 
are dealt with as Zombies that change programmers with partner 
degree smothered administration over the traded off frameworks, 
and in addition the capacity to execute projects, control data 
records, adjust PC settings, and take touchy information. These 
tainted PCs will be observed by programmers to decide a planned 
Zombie PC arranges that are wont to assault totally diverse firms 
by causation them a rush of message activity which can grasp 

spam, phishing tricks, infections, worms and Distributed Denial 
of Service (DDOS). When Zombie systems are set up, they're 
commonly unloaded or recorded among underground systems of 
assailants [9]. So one traded off framework is likewise under the 
control of numerous offenders, each on account of an 
extraordinary reason. 
 

B. Computer virus and worms 
        Computer viruses and worms - Spafford [11] delineated an 
virus  as a piece of code that adds itself to option programs, 
together with to working system. It can't run severally, in this 
manner it needs that its host project be rush to actuate. Steady 
with Marchany et al. [10] infections are disturbance dangers 
inside of the ecommerce world as a consequence of they upset e-
trade operations. In this manner, they will be named a Denial of 
Service (DoS) device. On the inverse hand, Worms are self-
imitating projects that keep running in systems administration 
situations. In refinement to infections, worms will run severally 
[11]. The famous virus “ILOVEYOU" that was develop into the 
net with eminent velocity as partner degree email message is 
partner degree sample. The specified infection spread to more 
than twenty nations at interims days furthermore the measurable 
mischief was from seven to ten billion dollars. 

C. Distributed Denial of Service Attacks (DDOS) 
        Businesses that trust on web based exchanges are and can 
keep on being helpless against Denial of Service (DoS) assaults. 
DoS assault scripts are the chief basic, powerful and best to 
execute assaults accessible on the on the web. No actual harm is 
finished to the victim site. The entrance systems to that are only 
frail with approaching bundles. it may be every representative's 
fantasy to be amid this situation if the approaching bundles were 
real customer requests. On the other hand, it will be their most 
noticeably bad dream in the event that they are the objectives of a 
DoS assault. Early DoS assaults were activated by one inward 
machine against another. The Distributed Denial of Service 
(DDOS) assaults are the latest development of DoS assaults and 
their prosperity relies on upon the absence of moderate locales to 
find, contain and destroy the infiltration of their network.[15] 
 

V. BASIC SOLUTION ON E-COMMERCE SECURITY  
        A companywide understanding of e-commerce security 
safety, techniques and dangers can enable every clients and 
security administrators to believe the system that they're working 
with. On the off chance that right routines are used to secure and 
utilize a framework, it's about impractical for an unapproved 
client to accomplish access. At a comparable time, the large 
number of hacking and breaking applications accessible will 
bring about a genuine risk to e-commerce applications. Hence it's 
fundamental to comprehend security dangers and notification the 
most straightforward answers for minimize the dangers they 
force. 
 

A. Web security education and training 
        There is a strong number conviction that security preparing 
is that the way to change in security awareness. It’s indispensable 
to lift the attention to web security. Educate people how to use 
strong password and keep their password in private, while it's the 
obligation of the retailer to keep customer information safe on 
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the back-end, you'll have the capacity to offer clients some 
assistance with requiring so as to facilitate themselves a base 
scope of characters and along these lines the utilization of images 
or numbers. Along these lines is a simple approach to minimize 
the shot of hacking assault. Clients got the chance to utilize 
decision making ability once giving out data, and have data about 
conceivable phishing plans and other social designing assaults 
[10]. Workers need to know they should never email or content 
touchy information or uncover private customer information in 
visit sessions as none of those specialized routines is secure , 
representatives also got the chance to be instructed on the laws 
and arrangements that affect customer data and be prepared on 
the activities expected to stay it safe. 
 

B. Using Secure Socket Layer (SSL) 
        The e-commerce business is about making money and 
discovering ways that to shape more money. However that is 
difficult to if clients don't feel safe executing an exchange on 
your site. That is the place SSL (Secure Socket Layer) becomes 
an integral factor. Seeing however SSL influences e-trade 
business might possibly help you to open your client's wallets.  
        Since its presentation in 1994, SSL has been the accepted 
standard for e-business exchange security and is presumably 
going to stay along these lines into the more extended term. 
        SSL is about encryption. SSL encodes data, similar to credit 
card  numbers (too diverse in individual identifiable data), that 
keeps the "awful folks" from taking it for malignant aim. you 
perceive that you are on a SSL secured page once the URL 
location starts with "https" and there is a lock symbol at 
unsurpassed low of the page (and, inside of the instance of 
Mozilla's Firefox, inside of the location bar too). Your program 
encodes the data and sends it to the getting site utilizing either 
40-bit or 128-piece encryption. On the other hand, your program 
alone can't secure the full exchange, and that is the reason it's 
officeholder upon e-trade site house proprietors to do their part.  
        This is the most widely recognized security method, open 
key encryption; it guarantees secrecy, confirmation, data 
uprightness, and nonrepudiation of inception and return [17]. The 
innovation utilized encases exchanges into encoded envelopes 
and electronically seals wherever singularly individuals with the 
encryption key will see the substance of the envelopes that are 
sent safely over the web [18]. Be that as it may, accomplices 
ought to introduce the same programming and arrange their 
update of their frameworks. Electronic information Interchange 
(EDI) are utilized as wrappers to change routine EDI 
programming into secure arrangements, as Secure attachment 
layer (SSL) encryption convention that are great in defensive 
online transactions[19]. 
 

VI. CONCLUSION 
        The rising pattern inside of the world nowadays is that the 
moving from logged off line system to on-line system. It's key to 
protect the individual data from any incidents. Information 
privacy can be utilized as solution development for data security. 
Both information security and data privacy are fundamentally in 
view of a balance of privacy, integrity and handiness. Making 
certain the security isn't exclusively defensive the non-public 
information, however it's likewise to have a good system with 

this three needs. Components, security and privacy should be 
considered when planning internet site for internet shopping. 
People trust is to a great level essential components to make 
beyond any doubt the favorable luck of internet shopping. In this 
paper we talked about additional about e-commerce security and 
its parts as well as some solution that every new e-commerce 
business may need. 
 

REFERENCES 
[1] S. Warren, L. Brandeis, The Right to Privacy, Harvard Law Review 4, pp. 

193-220, and 1890. 
[2] R. Agrawal, J. Kiernan, R. Srikant, and Y. Xu. Hippocratic databases. In 

The 28th International Conference on Very Large Databases (VLDB), 2002. 
[3] Goldberg, I., Wagner, D., Brewer, E., Privacy- Enhancing Technologies for 

the Internet. Proceedings, IEEE COMPCON ‘ 97, 1997, 103-109. 
[4] R. Anderson. Security Engineering: A Guide to Building Dependable 

Distributed System. Wiley Computer Publishing. New York, 2001 612 pp. 
[5] Jatinder N. D. Gupta, Sushil K. Sharma (2002), Managing Business with 

Electronic Commerce: Issues and Trends, Idea Group Publishing, p 237. 
[6] Gary P. Schneider, James T. Perry (2001). Electronic Commerce: Second 

Annual Edition, Thomson Learning Inc, p 178. 
[7] [Westin, A. (1967). Privacy and Freedom. Atheneum, New York. 
[8] Lei Xu, Baowen Xu, Jixiang Jiang," Testing Web Applications Focusing on 

Their specialties", ACM SIGSOFT Software Engineering Notes vol. 30, 
Issue 1, ISSN: 0163-5948, Jan. 2005. 

[9] CNET Networks," Zombies: the Digital Undead", 2005. Available online:   
http://www.ciphertrust.com/files/pdf/articles/silicon.pdf. 

[10] Randy C. Marchany, Joseph G. Tront," E-Commerce Security Issues", 
Proceedings of the 35th Annual Hawaii International Conference on System 
sciences (HICSS-35'02), IEEE (2002). 

[11] Eugene H. Spafford," A failure to learn from the past", ACSAC, 2003, pp 
217-233, available online on the link: www.acsac.org/2003/papers/classic-
spafford.pdf. (Randy C. Marchany ,Joseph G. Tront, 2002) 

[12] A SENGUPTA, C MAZUMDAR and M S BARIK. (2005). e-Commerce 
security – A life cycle approach. S¯ adhan¯ a Vol. 30, Parts 2 & 3, 127-128. 

[13] Jose Antonio Onieva, Jianying Zhou , Mildrey Carbonell, Javier Lopez. 
(2003). Intermediary Non-repudiation Protocols. IEEE International 
Conference on E-Commerce, 3. 

[14] Kabay, M. E. (2013, january 24). websecurity . Retrieved from Windows 
Security Online: 
http://www.windowsecurity.com/whitepapers/websecurity/WWW_Security
/Identification_Authentication_and_Authorization_on_the_World_Wide_W
eb.html 

[15] Randy C. Marchany ,Joseph G. Tront. (2002). E-Commerce Security Issues. 
Hawaii International Conference on System Sciences, 6. 

[16] Hatoon Matbouli,Qigang Gao. (2012). An Overview on Web Security 
Threats and Impact to E-Commerce Success. International Conference on 
Information Technology and e-Services, 2. 

[17] A.Sanayei and Rajabion, Lila. E-Commerce and Security Governance in 
Developing . Isfahan, Iran :.n., 2008. 

[18] Herrmann, G. Herrmann and Peter Security and Trust in Electronic 
Commerce.. Business and Economics, 2004,pp. 1-2. 

[19] P.Prashant. The role of trust in e-commerce relational exchange: Auni_ed 
model. Information & Management,2009, pp. 213-220. 

 

AUTHORS 
First Author – Abdikadir Yusuf Mohamed, Student, 
International Islamic university Malaysia 
And abdulkadiryusuf114@gmail.com. 
Second Author – Akram M Zeki, Dr International Islamic 
University Malaysia and email address akramzeki@iium.edu.my.

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 12, December 2015      561 
ISSN 2250-3153   

www.ijsrp.org 

  
 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 12, December 2015      562 
ISSN 2250-3153   

www.ijsrp.org 

Medical Image Enhancement Using GMM: A Histogram 
approach 

Ms.Dhanashree V. Patil, Mrs. Anis Mulla, Ms. Swaleha B.Chougale 
 

* Annasaheb Dange College of Engineering & Technology, Ashta, Tal-Walwa Dist-Sangli 
 

Abstract- In todays world visual information is becoming more 
important aspect.Human also relies very much on visual 
information.The visual information is represented by using 
digital images or videos.Digitalis images mostly suffer from poor 
image quality, particularly lack of contrast and presence of 
shading and artifacts due to the deficiencies in focusing lighting, 
specimen staining and other factors also.Because some features 
of images are hardly detected by eye in an image,images can be 
transformed before display.Image enhancement is a digital 
process-ing method which does its best to improve image vision 
and make the image adaptable to be processed by computer. 
        Contrast enhancement is also necessary because current 
softcopy display devices are inca-pable of displaying as many 
different discernible levels of luminance as can be recorded in a 
digital image. 
        Medical imaging is a leading role in modern diagnosis and 
contrast enhancement of medical image is useful in helping 
radiologist or surgeons to detect pathologic or abnormal regions. 
Enhanced medical images are desired by a surgeon to assist 
diagnosis and interpretation because medical image qualities are 
often deteriorated by noise and other data acquisition devices, il-
lumination condition etc .Also targets of medical image 
enhancement are mainly to solve the problems of low contrast 
and high level noise of medical image. 
 
General Terms- Gaussian Mixture Modeling algorithm, 
Histogram Generation. 
 
Index Terms- Image, Image Enhancement. 
 

I. INTRODUCTION 
n image processing is a method to convert an image into 
digital form and perform some operations on it, in order to 

get an enhanced image or to extract some useful information 
from it. It is a type of signal dispensation in which input is an 
image, like video frame or photograph, and output may be an 
image or characteristics associated with that image. Usually 
Image Processing system includes treating images as two 
dimensional signals while applying already set signal processing 
methods to them. It is among rapidly growing technologies 
today, with its applications in various aspects of a business. 
Image processing basically includes three steps:1:Techniques 
that decompose an image into high and low-frequency signals for 
manipulation 2:Transform-based-techniques 3:Histogram 
modification.  
 

         Out of these, first two techniques are computationally 
difficult however histogram modi-fication technique is easy due 
to their straightforward and intuitive implementation tech-niques.  
 

II. LITERATURE SURVEY 
         a)Turgay Celik and Tardi Tjahjadi proposed ,an adaptive 
image equalization algorithm which automatically enhances the 
contrast in an input image[1]. The algorithm uses Gaussian 
Mixture Model to model the image gray level distribution and the 
intersection points of the Gaussian model are used to model the 
dynamic range of the image into input gray level intervals. The 
dominant Gaussian component and the cumulative distribution 
function of the input interval is utilized to generate the contrast 
equalized image by transforming pixels gray levels in each input 
interval to the appropriate output gray level 
         b)J. Mukherjee and S. Mitra suggested that,the display of 
color image depends upon three fun-damental factors that is its 
brightness, its colors and its contrast[2]. The proposed algorithm 
in this paper presents a simple approach for computing scaling of 
DCT coefficients by the constant factor in the block which 
automatically improves all three components of image 
enhancement that is its brightness, its contrast as well as the 
preservation of colors in enhanced images. 
         c) Eunsung Lee, Sangjin Kim, Wonseok Kang, Doochun 
Seo, and Joonki Paik,proposed an al-gorithm which computes 
brightness-adaptive intensity transfer functions using the low-
frequency luminance component in the wavelet domain and 
transforms intensity values according to the transfer function[3]. 
         d) Shih-Chia Huang, Fan-Chieh Cheng, and Yi-Sheng Chiu 
presented an automatic transfor-mation technique that improves 
the brightness of dimmed images via the gamma correction and 
probability distribution of luminance pixels[4]. To enhance 
video, the proposed image en-hancement method uses temporal 
information regarding the differences between each frame to 
reduce computational complexity. Experimental results 
demonstrate that the proposed method produces enhanced images 
of comparable or higher quality than those produced using 
previous state-of-the-art methods. 
         e) S.Agaian, B. Silver, and K. Panetta proposed three 
methods of image enhancement: 1) Logarithmic transform 
histogram matching 2) Logarithmic transform histogram shifting 
3) Logarithmic transform histogram shaping using Gaussian 
distributions[5] 
         f) Haidi Ibrahim and Nicholas Sia Pik Kong proposed 
subregions histogram equalization[6]. This method partitions the 
image based on the smoothed intensity values, which are 
obtained by convolving the input image with a Gaussian filter. 

A 
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g) T. Arici, S. Dikbas, and Y. Altunbasak proposed Framework 
based image equalization tech-nique for image contrast 
enhancement[7]. It adjusts noise robustness, white/black 
stretching and mean brightness i.e it manages different aspects of 
contrast enhancement. Contrast of image or video can be 
improved without introducing visual artifacts that decreases the 
visual quality of an image. 
         h) Dr. Muna F. Al-Samaraie and Dr. Nedhal Abdul Majied 
Al Saiyd proposed a novel method for enhancing and sharpening 
medical color digital imagesd[8]. Methods of image enhance-
ment based on wavelet transform were proposed. More high-
frequency information cannot be obtained only through multi-
scale wavelet transform.This paper concludes that the proto-type 
enhancement procedure and novel enhancement procedure 
indicated that proceeding with Laplacian filtering technique 
provide a more experiment results than other techniques 
 

III. NEED OF WORK 
• Images with sufficiently high contrast can be improved 

as like gray-level images.  
 

• Proposed method is applied on medical images in order 
to improve their visual quality. e.g if image contains 
several regions with different X-ray attenuation 
characters then image enhancement becomes a 
necessity.  

 
• Histogram equalization method is applied to measure 

the improved results. 
  

IV. PROPOSED WORK 
4.1 Scope: 
             The above literature survey concludes that, 

• Image processing is an important aspect of today’s 
world which is achieved by performing different 
operations on it. Image enhancement is required for 
improving visualization of any image so that improved 
image can be easily viewed by user.  

 
• Large no of image enhancement techniques are 

empirical and require interactive proce-dures to obtain 
proper results of quantifying criteria for image 
enhancement.  

 
• Proposed approach automatically enhances contrast in 

an input image by using Gaussian Mixture Modeling 
method.  

 
• Proposed method will produce encouraging results in 

achieving the brightness preservation and contrast 
improvement of medical images 

 
3.2 Methodology:  
3.2.1 System architecture 

 
 

Figure 1: System Architecture 
 

         Figure 1 shows architecture of proposed system, in which 
The data set contains medical images such as x-rays, MRI etc. As 
shown in fig.1, the image is extracted from the database. It is 
divided into m x n pixels block and histogram of input image is 
generated. For histogram generation linear contrast stretching 
method is used. The results are calculated from the histogram of 
original image. The result contain different features of an image 
such as color of image, location angle of the image on histogram 
etc. 
         On the other side, Gaussian mixture modeling is applied on 
it’s input image, which is an divided image. Gaussian mixture 
modeling includes Image modeling, Image partitioning and 
Image mapping. In image modeling, Gaussian models data 
distribution in terms of linear mix-ture of different Gaussian 
distributions with different parameters. Using partitioning 
technique the intersection points are selected from all possible 
intersections between the Gaussian com-ponents. Image mapping 
performs mapping of intervals of original image with dynamic 
range of the image. After applying the Gaussian mixture 
modeling on the image, the histogram of processed image is 
generated.Finally, comparison of histogram of original image 
and enhanced image is to be done. 
 

V. THE MODULES OF THE PROPOSED WORK 
Module 1: Processing an original image 
         The extracted image is divided into number of blocks of 
pixels. The image dividation will generate number of pixel points 
regarding the features of the original image such as im-age 
intensity, its angle of location etc. The Histogram of the original 
image is generated using linear contrast stretching method. 
Linear contrast stretching linearly expands the original dig-ital 
values of the image data into a new distribution. By expanding 
the original input values of the image, the total range of 
sensitivity of the display device can be utilized. Linear con-trast 
enhancement also makes subtle variations within the data more 
obvious. These types of enhancements can be applied to remotely 
sensed images with Gaussian or near-Gaussian his-
tograms,where all the brightness values fall within a narrow 
range of the histogram and only one mode is apparent. 
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Module 2: Implementation of Gaussian Mixture Modeling 
method 
 
1.Image Modeling: 
         Gaussian mixture is used to model any data distribution in 
terms of linear mixture of Gaussian distribution with different 
parameters. Gaussian modeling is used to portion the distribution 
of input image into mixture of different Gaussian components. 
These compo-nents are used to adjust the different parameters of 
the image. The gray-level distribution ,say p(x), of the input 
image X can be modeled as a density function composed of a 
linear combination of N functions using Gaussian modeling as in 
equation (1) 
 

                
n=1 
 
wher

e, 
p(x|wn)is nth component density and 
P (wn)is the priority of data points generated from component wn 
 
2. Image Partitioning: 
         Using Figueiredo-Jain(FJ) algorithm, which will be used to 
adjust number of compo-nents during estimation of an image, all 
intersection points between Gaussian components that fall within 
dynamic range of input image and significant intersection points 
that are used for dynamic range representation is calculated i.e. 
significant intersection points are selected from all possible 
interactions between Gaussian components. The intersection 
points between Gaussian components say wm and wn are found 
by solving equation (2) 
 
3.Image mapping: 
         Image mapping performs mapping of the intervals of 
original image with dynamic range of output image. The 
mapping of input image and enhanced image is done using 
Cumulative distribution function (CDF). 
         Cumulative Distribution Function is used as, suppose F1() 
and F2() are two functions. F1() is used for original image and 
F2() is used for enhanced image, then for each gray-level G2 for 
an output image Y and gray-level (G1) for an input image X for 
each Gaussian component is found where, 
 
Module 3: Histogram Generation of Processed Image 
         An image obtained after Gaussian Mixture Modeling will 
be an enhanced image.Features of the enhanced image are 
extracted and histogram of processed image is generated. 
 
Module 4: Result Comparison 
         The histogram of input image is compared with the 
histogram of processed image. For histogram comparison, HSV 
(hue, saturation, and value)is used which considers the x-location 
,y-location and the angle of the pixel. The pixel angle is defined 
in the range of [0 to 2 ]. Gaussian mixture modeling uses 
different Gaussian components hence the angle of the pixel in the 
input image will be at low level as compared with enhanced 
image. 

 

VI. EXPERIMENTAL SETUP 
         In this system, we generated the histogram of the original 
image and the histogram points are stored in a table. On the same 
image GMM method is applied in order to enhance the quality of 

image.In order to enhance the quality of an image,image 
Equalization and contrast enhancement  facility is provided. We 
can enhance upto 100% contrast of an imag.After applying 
GMM on an  image , histogram of trained image is also 
generated. 
Finally, histogram of original image and trained image are 
compaired with each other.The comparision of two histogram 
shows the better enhanced image.The work is implemented using 
c#.net and SQLquery. 
 

VII. RESULTS  
         Here, we have shown the result of work. 
 

 
Figure 2: Loading an image from dataset 

 
          As shown in Figure 2., Image is loaded from the dataset. 
Dataset contains set of medical images which are used for 
enhancement purpose. 
 

 
 

N  

p(x) =  ∑  P(wn)p(x|wn)                                     (1) 

      P (wm)p(x|wm) = P (wn)p(x|wn)              (2) 

F 1(G1) = F 2(G2)                  (3) 
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Figure 3: Histogram of an original image with its  interest 
points 
 
          After loading an image from the dataset, histogram of 
original image is generated as shown in Figure 3. It also 
calculates its points of interests. 
 

 
 

Figure 4: Equilized image. 
 
         Original Image is qualized in order to improve quality of an 
image as in figure 4. 
 

 
Figure 5: Histogram of an Equalized image 

 
         It generates histogram of an equalized image along with its 
points of interest as shown in Figure 5. 
 

 
 

Figure 6: Contast Enhancement in % 
 

         It increases the contrast of an image. We can enhance upto 
100% contrast of an image as in figure 6. 
 

 
 

Figure 7: Comparision of  two histograms 
 
         It gives comparision of an original image histogram and 
enhanced image histogram.  
 

 
Figure 8: Enhanced image successfully stored in database 

 
         The quality enhanced image is stored into the database as in 
above figure 8. 
 

 
 

Figure 9: Database view of original image and enhanced 
image 

 
         In SQL database, original image and enhanced image is 
stored. 
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         While improving the quality of an image, it does not 
change the quality of an original image. This system can work 
out on any type of image. 
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Abstract- This paper presents the design of a Digital Clock that 
displays 24-hours, minutes and seconds. A time-based oscillator 
containing a 555 timer Integrated Circuit (IC) in an astable mode 
with a frequency of 1Hz provides the clock pulses for the 
seconds display. On each of the Dual Seven-Segment (7-
Segment) displays for hours, minutes and seconds, Binary Coded 
Decimal (BCD) counters converts each clock pulse received into 
a 4 bit 8421 synchronous logic output. Display decoders/drivers 
connected to each 7-Segment display decodes the 4-bit 8421 
logic and converts it to a 7-Segment display codes. The dual-7-
Segment displays of each of the hours, minutes and seconds 
output the figures 0 to 9 according to the set time. The clock is 
designed to work with the stabilized 9V DC voltage power 
supply. 
 
Index Terms- Astable, Binary, Clock, Digital, Display, 
Integrated-Circuit, Logic, Output, Pulse, Timer, 7-Segment. 
 

I. INTRODUCTION 
hanges in time keeping technology have influenced the 
character of scientific observation, aided the development of 

other machine technologies and brought significant revisions in 
the way people think about and behave in time. Electronic clocks 
have predominantly replaced the mechanical clocks. They are 
much reliable, accurate, maintenance free and portable [1].  
       Despite that the cost of producing digital clocks is higher 
than that of analog clocks; digital clocks are more common and 
independent of external source. Analog clocks in most cases uses 
scale and a pointer, due to this, it is susceptible to parallax and 
human errors while taking readings which make it less accurate. 
Digital clocks eliminate parallax error and reduce human error, 
thereby giving a high level of accuracy in the readings. The Light 
Emitting Diodes (LEDs) in the 7-Segment displays encourages 
the use of digital clocks even in the dark which analog clocks do 
not have. 
       This digital clock makes use of a 555 timer IC wired in an 
astable mode and designed to give output pulse of 1Hz i.e. one 
second for one complete cycle. The pulse signal otherwise 
known as clock is fed into a BCD counter which gives a 
synchronous 8421 (4 bit) output see figure 1 which 1 is the least 
significant bit LSB. This synchronous output if fed into a BCD-
to- Seven Segment Decoder/Driver which will drive the seven 
segment display. The BCD counters are cascaded and various 
processes are undergone. The use of BCDs allows two BCD 
digits to be stored within a single byte (8-bits) of data [2], 
allowing a single data byte to hold a BCD number in the range of 

00 to 99. A 4-bit BCD input (0011) representing the number 3 is 
shown in figure 1. 
 

 
Figure 1: 4-Bit BCD input epresenting the number 3 

 
       The 1s and 0s otherwise known as logic levels or logic states 
HIGH and LOW respectively. With this bits, it is easier for 
computer to process data and gives out the required output 
because it is only dealing with 1 and 0 values [3]. This makes it 
possible to design a digital clock that will display time in the 
form of figures instead of scale and pointer as to the case of an 
analog clock. 
 

II. DESIGN METHODS AND PROCEDURES 
       An astable circuit produces a 'square wave’; this is a digital 
waveform with sharp transitions between low (0V) and high 
(+Vs) [4][5]. The durations of the low and high states may be 
different, but in this digital clock the high state duration and the 
low state duration are the same. That is what makes the circuit an 
astable; the output is continually changing between 'low' and 
'high'. 
 
The timing period is therefore calculated as;  
 T = 0.7 × (R1 + 2R2) × C1    
 (1) 
 
And the frequency is calculated as; 
 
F =          1        1.4        f                     
              (R1 + 2R2) X C1    
 (2) 
 
In the 555 time based oscillator; 
T   = time period in seconds (s)  
f    = frequency in hertz (Hz)  
R1 = resistance in ohms =6.8KΩ 
R2 = resistance in ohms =68KΩ 
C1 = capacitance in farads (F) =10µF 

C 
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Thus;  
F =.                    1.4                       .      
   (6800 + 2(68000)) 10 X 0.000001 
 
F= 1Hz 
 
       The 1Hz astable clock pulse provided by the 555 timer 
oscillator is fed into each BCD counter of the seconds’ stage. The 
BCD counter provides a 4 bit 8421 synchronous logic output for 
every clock pulse received as shown in table 1. 
 

Table 1: 8421 synchronous logic output for numbers 0 - 9. 

 
 
       The unit of the seconds is enabled via pin 5 of the BCD 
counter and it begins to count from 0 – 9.  

 
Figure 2: BCD to 7-Segment decoder 

 
       The BCD output is then fed into the decoder (as in figure 2) 
and the display which outputs the figures as shown in table 2. 
 
 
 
 
 
 
 
 
 
 
 
 

Table 2: output of the BCD to 7-Segment driver. 
 

 
 
       As soon as it counts 9, it resets itself on the count of 10 and 
in turn enables the BCD counter of the Tens stage via pin 7 
(carry out) and pin 5 (enable) of the BCD counter of the Units 
and Tens display. This makes the clock to display 00 – 99. The 
counter is then shortened by the use of AND gate which resets 
the counter at the count of 00 – 59. When the BCD counter 
resets, it gives a clock pulse to the Unit of the minutes display. 
The minutes counts from 00 – 59 and gives a clock pulse to the 
Unit of the hours. The hours count from 00 to 23 and then reset 
itself on the count of 24.  
 

III. CIRCUIT DIAGRAM AND PRINCIPLE OF 
OPERATION 

       Whenever we are designing any electronic system, the area, 
speed, power consumption and cost are the main parameters [6]. 
Thus, we start with the consideration of the power consumption 
of the clock. The clock is designed to work with the regulated 
power supply. It contains a transformer  which steps down the 
voltage from 220V to 12V. It also contains a rectifier which 
converts the AC to DC, a voltage regulator which stabilizes the 
voltage to 9VDC. There is also need for a battery backup system 
that will allow the digital clock to run when there is no power 
supply or when the supply is interrupted. When the supply is 
interrupted, data is lost because it contains no memory. One 
needs to reset it when the supply is restored. 
       Once the clock is turned ON by pressing the power switch, 
the 555 timer oscillator which is wired in an astable mode will 
provide 1Hz clock pulse. The clock pulse is fed into each BCD 
counter of the seconds’ stage. The BCD counter provides a 4 bit 
8421 synchronous logic output for every clock pulse received. 
The BCD counter will enable the units of the seconds and it 
begins counting from 0 – 9. The BCD output flows into the 
decoder and the display which shows the counting of the 
seconds, minutes and hours. 
       As soon as it count 9 it resets itself on the count of 10 and in 
turn enables the BCD counter of the Tens stage via pin 7 and pin 
5 of the BCD counter of the Unit and Tens display. This makes 
the clock to display 00 – 99. The counter is then shortened by the 
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use of AND gate which resets the counter at the count of 00 – 59. 
When the BCD counter resets, it supplies clock pulse to the Unit 
of the minutes display. The minutes counts from 00 – 59 and 
gives a clock pulse to the Unit of the hours. The hours count 

from 00 to 23 and then reset itself on the count of 24. This 
process is being repeated every day and the rest is a digital clock. 
The complete circuit diagram of the clock is shown in figure 3. 

 
Figure 3: Digital clock circuit diagram 

 

IV. TESTING AND RESULTS 
       After the design, the required components were purchased 
and the digital clock was constructed. its performance was found 
to suit the purpose of the design. all the parts and components 
functions as required. 
       Below is the summary of the testing results and the 
performance characteristics. 
 
Performance characteristics 
Accuracy  
       When the system was initialized and compared with another 
clock to count down thirty minutes, the clock is faster than the 
other clocks with two minutes. Thus, the measured time is 32 
minutes and the true time is 30 minutes. 

Therefore, the relative accuracy = 1  
 = 0.94 
And the percentage accuracy is given by; 

Percentage accuracy = relative Accuracy   
Percentage accuracy = 0.94 × 100 
Percentage accuracy = 94% 
Error 
Absolute error   
The average measured value is taken by using three clocks to 
determine the error. The average measured value is 32. 

Absolute error = 32  30 
Absolute error = 2 
The percentage error is calculated using equation below;  

Percentage error =   
    

Percentage error =    
Percentage error = 6.25% 
 

Table 2 summary of the results: 
 
Input Voltage 9V DC 
Frequency 1 Hz 
Visibility 30 feet 
Operating temperature -170 to 1900F 
Humidity 0% to 95% non-condensing 
% Accuracy 93.7 
% Error 6.25 
Recommendation Good 
 

V. CONCLUSION 
       Despite that the cost of producing digital clocks is higher 
than that of analog clocks; digital clocks are more common and 
independent of external source. Analog clocks in most cases uses 
scale and a pointer, due to this, it is susceptible to parallax and 
human errors while taking readings which make it less accurate. 
The design of this digital clock can be altered to perform many 
applications and can be later changed when improvement are 
required. This saves both time and money when a field upgrade 
is required. However, there are limitations with respect to 
processing power and memory. This digital clock makes use of a 
555 timer IC wired in an astable mode and designed to give 
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output pulse of 1Hz i.e. one second for one complete cycle. The 
BCD counters are cascaded and various processes are undergone. 
The use of BCDs allows two BCD digits to be stored within a 
single byte (8-bits) of data, allowing a single data byte to hold a 
BCD number in the range of 00 to 99. 
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Abstract- The common radio transmission and reception 
activities are accomplished through modulation at single carrier 
frequency. Channels linking information sources and receivers 
are one of the fundamental blocks of all communication system. 
In free space, the signal for transmission and reception suffers 
from diffraction, scattering and interference due to the presence 
of dust particles, rain drops, heat and other obstacles. A 
concurrent dual band receiver is designed to operate at two 
frequency band with two Local Oscillators (LO) at the detection 
level. A frequency multiplier is introduced to use Single 
Oscillator (SO). This architecture reduces component cost, low 
power consumption and complexity of the receiver thereby 
enhancing its performance. 
 
Index Terms- Concurrency, Dual Frequency, Dual Detection, 
Frequency Multiplier, Oscillator 
 

I. INTRODUCTION 
ue to the ever-increasing number of data users, there is a 
strong motivation in developing multiband and wideband 

devices for transmitters and receivers to accommodate multiple 
frequencies in one transceiver system. The multiband and multi-
standard radio architectures [1], [2] also allow for seamless 
transition from the older standard [e.g., third generation (3G)] to 
new standards [e.g., fourth generation (4G)] with backward 
compatibility.  
       Most of today’s wireless receivers use any of these general 
architectures: heterodyne, homodyne, low-IF, and image 
rejection receivers such as the ones originally proposed by [3]. 
Similarly, all these architectures have been employed in the 
multi-band receivers for various applications. 

       However, the upcoming generation of wireless 
communication signals [e.g., fifth generation (5G)], which are 
promoting schemes such as carrier aggregation techniques [4], 
requiring concurrent transmission of signals at more than one 
frequency band, has renewed interest in the design of dual-band 
[5], [6] and broadband [7] power amplifiers (PAs) and dual-band 
signal receivers.  
       The problem of image with direct conversion can be 
overcome using super heterodyne receiver. This is the traditional 
radio receiver architecture for wireless communication. The 
solution is to place a filter before the mixer to remove the image. 
A very high quality band pass filter is needed, to provide the 
desired performance. To achieve good selectivity by down-
converting the received RF signal in multiple steps. In multi-
band heterodyne radio architecture, there will be higher power 
consumption. Also at the end, the received signal information, 
though of high quality, is usually weak [8]. 
       In [9] and [10], a feedback receiver (vector signal analyzer) 
is employed to access the demodulated concurrent PA outputs 
and the frequency-selective linearization concept is extended to 
include time-selective memory effects, and is denoted as 2-D 
digital predistortion (2-D DPD). 
This design focuses more on the receiver’s enhancement to 
detect the dual-band signal. 
 

II. DUAL BAND DETECTION IN RADIO RECEIVER 
       In the [11], two distinct oscillators were used. In this work, 
we intend to use a single oscillator with a doubler circuit during 
detection. This may reduce the cost of the final circuit. The 
proposed architecture is illustrated in figure 1. 

 

D 
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Figure 1: Block diagram of dual band radio detection 

 
       The circuit block includes a dual band amplified signal, local 
oscillator, frequency doubler, mixer and information signal. The 
modulated frequency F1 is mixed with carrier frequency FC1 of 
LO to produce intermediate frequency (IF1). Also, the signal F1 

from the LO is doubled in the multiplier and mixed with 
modulated frequency F2 to produce intermediate frequency 
(IF2). The design of these three circuits; the dual band filter, the 
amplifier and the frequency multiplier are presented below.                  

 
Figure 2: Frequency multiplier circuit of 900MHz to generate 1800 MHz 

 

III. DUAL DETECTION 
       In this case, a single oscillator is used to generate 900MHz 
of carrier signal. An interesting effect that results from choice of 
the single LO Frequencies is in-band leakage to the antenna. That 
is, if FLO1 =900MHz is mixed with FLO2 = 1800MHz, both 
900MHz and 1.8GHz components are generated at the receiver 
output, FLO2 is generated using frequency multiplier circuit. At 
the output of the multiplier a single stage filter is designed, to 
filter 1800MHz. This will help to further smooth the doubling 
output. 
       In the above circuit, full wave rectifier is used to double the 
given frequency with RF centered tapped transformer and 
schottky diode. 

       The Schottky diode possesses two unique features as 
compared to an ordinary P-N junction diode. It is unipolar device 
because it has electrons as the majority carrier on both side of the 
junction. An ordinary P-N junction diode is a bipolar device 
because it has both electrons and hole as the majority carriers. 
Since no holes are available in metals, there is depletion layer or 
stored charged to worry about. Hence, schottky diode can switch 
off faster than bipolar diode. Because of these qualities, schottky 
diode can easily rectify signal of frequency exceeding 300MHz. 
       Frequency multiplication can also be done using bridge 
rectifier with a capacitor and an ordinary diode, but the above 
method is better. Resistors in ( KΩ) were used across the output 
to obtain large voltage drop. At the receiving end, the same 
information can be received at different frequencies. 
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IV. RESULT ANALYSIS        In figure 3, the magnitude of frequency doubling at 900MHz 
to 1.8GHz is indicated. 

 
Figure 3: The AC analysis output of multiplier circuit 

 

V. CONCLUSION 
       We are able to demonstrate that the replacement of two 
oscillators with a single one is feasible in the detection section of 
the architecture. The architecture is found to be feasible with 
additional advantages of low power consumption, light and small 
chip area. This result implies that, the problem of channel 
condition can be reduced if this architecture is adopted at both 
transmission and reception points. 
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Abstract- Today online computerized examination is widely used 

to automate the examination process and quick evaluation of 

student saves amount of time for teachers. Hours of time and 

efforts are required for preparation of question papers and 

evaluating the answer sheet by teachers in manual examination 

system. But manual examination system is an effective 

examination system which involves objective as well as 

subjective types of questions. To make online examination 

system as effective as manual system, it requires tremendous 

amount of time and human effort to build an intelligent system 

that not only allows taking online examination but also performs 

automatic evaluation with vast amount of knowledge. In such 

types of questions, taking user response as an input is easier than 

the evaluation of answers. This paper is intended as an effort to 

introduce subjective type of questions in an online examination. 

The questions are included as one word answer questions and fill 

in the blanks type of questions.  Computer is an intellectual 

device capable of processing and helping robust question answer 

by teacher. During entering question answer set, there may be 

chances of error in preparation of the test specifically to answers. 

Typographical errors or misspelled word can result into incorrect 

evaluation. By using computer as an intellectual tool that can be 

used as a solution for such a problem. Online examination is used 

in most of the educational institutes and software organizations 

having multiple choice questions but by adding one word 

question answers improves assessment process.  

        This paper is about to design a teacher module to help 

preparing robust question answer pair set by testing the entered 

answer for typographical error and generating a set of 

homophones phonetically similar to the entered misspelled word 

answer. Teacher model allows preparation of questions for 

various subjects to test the correctness of the model. 

 

Index Terms- Online examination, computerized test, Automatic 

Evaluation, Objective and subjective tests, MCQ, One word 

question answer, Pattern recognition, Artificial intelligence, 

Teacher module. 

 

I. INTRODUCTION 

nline computerized test with one word answer is required to 

prepare robust error free answer key. If key contains any 

misspelled or typographical error in any answer then it will 

directly affect the evaluation process. For this, a teacher model is 

designed, developed and implemented that will help teacher for 

preparing a test by using homophone and semantic map 

mechanism. The semantic map of homophones is used for fast 

retrieval of family of homophones by reducing the necessary 

processing. The model is constructed and evaluated for different 

types of question of various subjects. By incorporating such 

types of questions in an MCQ type test help better evaluation of 

student that not only evaluates objective knowledge of a student 

but tries to evaluate subjective type of knowledge. For 

comprehensive evaluation of subjective type knowledge requires 

more efforts and time but this paper can be considered as a firsts 

step toward this direction. The model is tested against set of test 

cases. Once the teacher model is completed, the test is ready to 

be conducted for the students. Model uses help of phonetic 

algorithm for generating, selecting and correcting the misspelled 

words. The same kind of mechanism can be applied to student 

model when the student attempts for an answer. The model is 

implemented using Java programming language as an open 

source language.   

         The model constructed in the research paper behaves like 

having artificial intelligence at some extent by generating and 

suggesting set of alternatives of given wrong word with spelling 

mistake. Pattern recognition to recognize homophone family is 

optimized by use of semantic map construct otherwise it requires 

more processing of comparison and searching.  At last the 

solution is concluded with future scope. 

 

II. INTRODUCTION OF PHONETIC ALGORITHMS 

         Phonetic algorithms integrated with semantic map construct 

are used to generate the family of homophone words for a given 

invalid word. Few common phonetic algorithms are described 

herewith [12][13][16]. 

 

A. Soundex algorithm is one of the oldest 

algorithm which was developed by Robert C. 

Russell and Margaret K. Odell in 1918 

returning a four character string for the given 

word[14]. 

B. Daitch-mokotoff soundex is a modified version 

of original soundex and named as D-M soundex 

which was designed in 1985 by Gary mokotoff 
O 
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and later improved by Randy Daitch to match 

surnames of Slavic and German languages and 

returning the six digit numeric code for the 

given word. 

C. Kolner phonetic algorithm functions similar to 

as soundex algorithm but was designed for 

German words. 

D. Metaphone variation of algorithms identifies 

homophones for most of the English words and 

that’s why these algorithms are used for many 

English spell checkers as well as dictionaries. 

First version of metaphone algorithm was 

developed by Lawrence Phillips in 1990. Then 

next metaphone version by him was the double 

metaphone which has included other languages 

too. In 2009 the third metaphone version was 

released by him with the accuracy of 99% of 

English words[15]. 

E. NYSIIS means New York state Identification 

and Intelligence System known as NYSIIS 

phonetic algorithm developed in 1970 which 

has achieved increased accuracy over soundex 

algorithm. 

F. The match rating Approach (MRA) is a 

phonetic algorithm which uses distance 

calculation between two words and  developed 

by Western Airlines in 1977.  

G. The Caverphone phonetic matching algorithm 

was developed by David Hood at the University 

of Otago in New Zealand in 2002.  

 

         All the described algorithms have advantages and special 

usage for which they are developed. By combining more than 

one algorithm it is possible to achieve the desired accuracy of 

phonetic comparisons. The algorithms are used in teacher’s 

module of test preparation to generate set of homophone words 

for the given word with typographical error. 

 

III. TEXT PATTERN RECOGNITION 

         Text pattern recognition has many diverse applications in 

computer science. Text pattern recognition is one of the recent 

trends in research area of computing. Pattern recognition 

recognizes an object having specific characteristics that uniquely 

identifies, describes and differentiates it from any other objects. 

Popular techniques of pattern recognition are listed below [8][9]. 

Statistical Pattern recognition 

Probability Density Estimation 

Fuzzy set theory techniques 

Neural network 

Machine learning and signal processing 

 

         Text pattern recognition has many computer applications 

some of them are listed below [7]. 

 

A. Recognizing synonyms or antonyms of a given word 

from large set of words. 

B. Recognizing homophones for a given word from a large 

set of words. 

C. Recognizing specific text from voice. 

D. Recognizing texts from different set of hand written 

texts. 

E. Recognizing character patterns for OCR 

F. Recognition texts from an image, flash file or video 

G. Recognition palindrome text(s) 

H. Recognition related contextual texts for a given word 

I. Recognition grammatical error in text 

 

         All the above applications may use different pattern 

recognition technique. The teacher’s module presented in this 

paper uses text pattern recognition to recognize set of 

homophones having similar pronunciation for a given word from 

the large number of words to prepare semantic map of 

homophone words and involving it in an online examination 

system which is designed for one word answer question and fill 

in blank type question. Generated semantic map of homophones 

using phonetic algorithms simplifies the searching and 

recognizing process. 

 

IV. TEACHER MODULE FOR ONE WORD ANSWER 

COMPUTERIZED TEST MODEL  

         One word answer questions examination computerized test 

uses semantic map of homophones, efficient searching 

procedures and database to store the prepared question answer 

set.  The process is initiated by selecting a subject by a teacher to 

prepare the question answer pair for a test. The process depicted 

here in this model is to simplify the understanding of the 

implemented concepts and can be modified as per the needs of 

testing organization. Once the subject is selected the teacher is 

able to start entering question followed by entering an answer. 

Once the answer is entered it is tested for validity of the 

correctness by mean of spell error. If no error is found the 

question answer pair is stored in the database. No testing is 

performed on entered question. If the entered one word answer is 

misspelled having typographical error, it should not be accepted 

for the effective and correct evaluation of test performed by 

student. Whenever the evaluation of student is performed it will 

just compare the answer attempted by the student with the 

answer stored n database entered by the teacher. So for effective 

evaluation no such errors are allowed in test. So the correct 

answer entered by the teacher is tested with large word list also 

called dictionary of words which having only listing of words 

with no meaning. If the entered word is found in the word list, it 

means it has the correct spelling and is accepted. But if no match 

is found it means it has some spelling error. Now prepared 

homophone semantic map is searched for recognizing the set of 

homophones for the entered misspelled word. It is assumed here 

that the semantic map of word using the large word list is already 

being prepared which requires remarkable amount of time to 

implement and construct. The searching procedure implemented 

to search homophones is simplified and have acceptable 

performance compared to direct searching from large word list. 

The list of found homophone words is propagated as suggestions 

which are nearer in phonetic sense to the teacher. Now teacher is 

able to choose correct one and the answer corresponding to the 

entered question is save in a database. The same process is 

repeated for subsequent questions. After preparing question 
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answer set for one subject same process is repeated for other 

subjects. The prepared set is error free as it consists of correct 

answers without any typographical error that will directly be 

compared for evaluation and thus it provides preparation of 

robust test with helping teacher by providing suggestions. 

 

The teacher model for online computerized test is depicted in the 

following figure 1  

 

                                      
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 : Teacher model for 

One word answer computerized test 

 

V. TESTING OF TEACHER FOR DIFFERENT SUBJECTS 

         The teacher model described is implemented and tested for 

various subjects. Here to demonstrate the behavior of the model 

following ten tables each of which consists of one question for 

one subject with misspelled input answer and generated 

suggestion to correct the answer and the correct answer. Teacher 

is required to select correct one as an answer. Here for simplicity 

one question is listed and model can be experimented for as 

many number of questions of as many number of different 

subjects. The outcome of the model guarantees to store the 

answer with correct spelling. Entered misspelled answers are 

intentionally entered as wrong for testing purpose only . 

 

Subject 1 : Computer 

Question Which is an intelligent device? 

Input 

misspelled 

Answer 

Komputr 

Generated 

suggestions 

1. COMPTER 

2. CHAMPETRE 

3. COMPUTER 

Correct 

Answer 
COMPUTER 

 

Subject 2 : Chemistry 

Question 
Kekule found a round structure of six 

hydrocarbon known as ________. 

Input 

misspelled 

Answer 

benzin 

Generated 

suggestions 

1. BENZENE 

2. BENZINE 

3. BENZONE 

4. BOUNCING 

Correct 

Answer 
BENZENE 

 

 

Subject 3 : Mathematics 

Question 
An equation of X with maximum power of 2 

is known as_______ equation. 

Input 

misspelled 

Answer 

quadretic 

Generated 

suggestions 
1. QUADRATIC 

Correct 

Answer 
QUADRATIC 

 

 

Subject 4 : English 

Question Give the noun form of ‘obey’. 

Input 

misspelled 

Answer 

obadians 

Generated 1. OBEDIENCE 

Teacher 

Select 

Subject 
Subject 

Database 

Question 

Database 

for 

selected 

subject 

Enter 

Question 

Enter 

Answer 

Check for 

validity 

Homophone 

Semantic 

map 

Select the 

word 

Answer File 

Save the 

Answer 
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suggestions 

Correct 

Answer 
OBEDIENCE 

 

Subject 5 : Biology 

Question 
In human which bone is the largest and 

heavy? 

Input 

misspelled 

Answer 

femar 

Generated 

suggestions 

1. FEMUR 

2. FOMOR 

3. FUMARIA 

Correct 

Answer 
FEMUR 

 

 

Subject 6 : Physics 

Question 
Albert Einstein invented the theory of 

________. 

Input 

misspelled 

Answer 

rilativiti 

Generated 

suggestions 
1. RELATIVITY 

Correct 

Answer 
RELATIVITY 

 

 

Subject 7 : General Knowledge 

Question 
Marie curie invented radioactive element 

_______. 

Input 

misspelled 

Answer 

radiam 

Generated 

suggestions 

1. RADIUM 

2. RADOME 

3. REDEEM 

4. RETAMA 

5. RETEM 

Correct 

Answer 
RADIUM 

Subject 8 : Geography 

Question Sahara desert is present in which continent? 

Input 

misspelled 

Answer 

Afrika 

Generated 

suggestions 

1. AFRIC 

2. AFRICA 

Correct 

Answer 
AFRICA 

 

 

 

 

Subject 9 : Science 

Question 
“Science” is derived from Latin word 

meaning that _________. 

Input 

misspelled 

Answer 

nolege 

Generated 

suggestions 

1. KNOWLEDGE 

2. NEOLOGY 

Correct 

Answer 
KNOWLEDGE 

 

 

Subject 10 : C Programming Language 

Question 
To compare more than one conditions which 

expression is useful? 

Input 

misspelled 

Answer 

lojikal 

Generated 

suggestions 

1. LOGICAL 

2. LOGICALLY 

Correct 

Answer 
LOGICAL 

 

VI. CONCLUSION  

         The constructed model can be implemented using any 

programming language supporting database and file handling 

capabilities with support of creating user friendly interface. The 

model is tested for ten different questions for different subjects. 

The model proves success for the diverse area of the words and 

thus can be useful for preparing a test for almost any kind of 

subject. The correctness of the model depends on the vocabulary 

of the word list and the phonetic algorithms applied for 

homophone recognition. Further improvement can be possible by 

extending the word list including the nouns. Further the model is 

useful for effective evaluation of the student, helpful to teacher 

and beneficial to the student and can be extended in future for 

online computerized examination.  
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    Abstract- The technical seismicity is perceived as a negative 
effect on the environment, buildings and constructions. We mean 
that seismic vibrations are induced by the force impulse, 
stochastic process, and artificial source. [1]. In Slovak republic, 
there is the impact of vibrations on building structures rated in 
Eurocode 8, however, STN 73 0036 is dealing directly with the 
technical seismicity. Simultaneously, this norm classifies bridges 
into the group “U”, therefore into the group that is significant in 
terms of the technical seismicity. Using the FEM simulations and 
comparison in similar conditions is important for the analysis of 
these cases, due to short norm rating of this issue. 
 
    Index Terms- FEM simulation, force impulse, technical norm, 
technical seismicity 
 

I. INTRODUCTION 
his article is about the analysis of the FEM simulation of the 
effects produced by the force impulse on the bridge as the 

real construction – M5973 Brodno – Žilina. The roadway bridge 
is built from concrete and it has got three spans. The cross 
section of the bridge is one – chamber beam. 
    The bridge was modeled in two versions, the first one as 2D 
FEM model and the second one as 3D FEM model. The first 
custom shape of vibration and the first custom frequency were 
detected by the FEM calculation and they were also compared in 
both versions.  
    The effect of technical seismicity conforms to the effect of the 
force impulse, which was put into both FEM models. The results 
of this analysis were the functionalities in time sphere: 
displacement of the structure, vibration velocity and vibration 
acceleration in the structure. 
 

II. CASE STUDY – THE BRIDGE M5973 BRODNO 

A. Locality 
    The bridge is located in the village Brodno that is a part of the 
city of Žilina. It spans the dual carriageway road I/11. Its 
direction of travel is Žilina – Čadca. There is shown an exact 
location of this road in the Fig. 1. The location of this road is 
downloaded from the Data Bank of Roads created by Slovak 
Road Administration (SSC). 
 

 
Fig. 1 – Satellite image of the bridge M5973 in the village of 

Brodno 

B. Technical parameters of the bridge 
    It is the three – span Road Bridge built from reinforced 
concrete with the cross section as one – chamber beam. The 
bridge is irregular by its axis. Horizontal distance between the 
axis of the bridge and the axis of the road on this bridge is 800 
mm. Vertical alignment of the bridge is at an altitude of 341.250 
meters above the sea level. The length of the middle span is 31.0 
m and the length of the outer one is 14.0m. 
    There are two types of bridge bearings. The structure is 
embedded by two pot bearings of the type NGe on both outer 
abutments. Concrete bearings are located on both pillars. This 
type of bearing is called notch joint that is on the entire length of 
both pillars. 
    There are outer massive abutments and two pillars built from 
reinforced concrete as a wall. The transitionary area is created by 
the transitionary slab and compacted backfill by a soil. The depth 
of foundation is variable.  
 

III. TYPES OF FEM MODELS, CREATION OF THEM 
AND RESULTS 

A. 2D FEM model 

A.1 Properties of the FEM model 
    Outer abutments, pillars and structure were modeled as a 
member. Foundation bases were modeled as area elements. The 
bedrock had to be modeled to achieve the entire construction – 
bedrock interaction. It was modeled as a half – plane of radius R 
= 100 m. The waves, which are propagating in this half – plane, 
have to reflect from the edge of the half – plane. We envisage 
that this radius is optimal for these waves propagation. The third 
dimension was involved into the FEM model by the density of 
three – dimensional element. 

T 
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    Physical properties of the elements are listed in Tab. 1 in this 
order: stress modulus, Poisson coefficient and coefficient of 
thermal expansion. 
    It was necessary to include the marginal conditions into the 
computational model. These conditions define the behaving of 
entire system in term of statics. The horizontal and the vertical 
displacements of entire system were fixed (Δx, Δy), whereby the 
rotation around the vertical axis (z) was enabled.  

Tab. 1 Physical properties of the modeled elements 

Element E 
[kPa] 

ν 
[-] 

γ 
[kN/m3] 

αLT 
[m/m/°C] 

Bedrock 180E3 0.25 0.09 1.5E-5 
Foundations 
under the 
abutments 

30E6 0.2 1.984 1.5E-5 

Foundations 
under the 
bases 

30E6 0.2 3.846 1.5E-5 

Backfill of 
foundations 
by the soil 

180E3 0.25 1.885 1.5E-5 

 

A.2 Results from the calculation – The first custom shape 
and the first custom frequency 

    The calculating of the first custom shape and the first custom 
frequency was done through the modal analysis via the software 
VisualFEA. 
    The value of the first custom frequency f1 = 20.1 Hz belongs 
to the first custom shape of vibration, which is shown in the Fig. 
2.  

 
Fig. 2 – The first custom shape of vibration the 2D 

computational model 

B. 3D FEM model 

B.1 Properties of the computational model 
    This model was created in the area that consists of planes xy, 
yz, xz.  
    Outer alignments and pillars were modeled as “Solid” 
elements (general 3D elements). Parts of structure were 
simulated as system of the plane – strain elements. The elastic 
half – space (the bedrock) was modeled as the cube with side 
300m, to simplify connection of the elements net. 
    Real the third dimensions of all the elements are entering into 
the calculation. These dimensions were included into the model 
as their thickness. 

    Marginal conditions define the way of supporting the entire 
system (permissible displacements and rotations). In this case, 
the marginal conditions were defined by fixing displacements in 
all three directions and releasing rotations in all three directions, 
thereby the simulation of joint supporting was done. 
    The physical properties of elements in computational model 
are written in Tab. 2. There are section characteristics of basic 
structure elements written in Tab. 3. The entire 3D FEM model is 
on the Fig. 3. The Fig. 4 is in detail intent on the bridge structure. 

Tab. 2 Physical properties of the modeled elements 

Element E 
 [kPa] 

ν   
[-] 

γ  
[kN/m3] 

αLT  
[m/m/°C] 

Bedrock 180E3 0.25 18 1.5E-5 

Foundations 
under the 
abutments 

30E6 0.20 25 1.5E-5 

Foundations 
under the bases 30E3 0.20 25 1.5E-5 

 

Tab. 3 Section characteristics of bridge elements 

Element A 
 [m2] 

Iy   
[m4] 

Iz  
[m4] 

t  
[m] 

Abutments - - - 2.0 
Pillars - - - 0.55 
Bridge bearings 0.16 0.00213 0.00213 0.30 

Notch 
bearings 

at the 
end 0.89375 0.19667 0.022529 - 

in the 
middle 1.7875 1.57337 0.045059 - 

Wall of chamber - - - 0.80 

Plates of chamber - - - 0.20 

 

 
 

Fig. 3 - 3D FEM model 
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Fig. 4 Detail of the bridge structure in 3D FEM model 

B.2 Results from the calculation – The first custom shape 
and the first custom frequency 

    There are bending and torsional shapes of custom vibration 
and that because of entering the third dimension into the FEM 
model. But we can find here also the interactive shapes of 
vibration between the structure and the bedrock. The 
consequence is that the first custom frequency which belongs to 
the first custom shape of vibration in 2D FEM, is consistent with 
the fourteenth custom frequency of the custom vibration. This 
custom frequency belongs to the fourteenth custom shape of 
vibration in 3D FEM model.  
    The value of the fourteenth custom frequency f14 = 20.1Hz 
belongs to the fourteenth custom shape of vibration, that is 
shown on the Fig. 5. 
 

 
 

Fig. 5 – The 14th custom shape of vibration in 3D FEM model 
 

IV. THE IMPULSE LOAD AND ITS APPLICATION 
INTO THE FEM MODELS 

 
    In this case, technical seismicity is represented by the impulse 
load, which was concluded at the experimental investigation of 
the bridge. There was a need to put the time flow of the force 
impulse into both FEM models to analyze it. It was put onto a 
point, where it was generated “in situ”. The results of this 
calculation are these parameters: values of the velocity 
propagation and acceleration propagation of the force impulse 
response, value of the bridge structure displacement. All these 
parameters are values in the centre of the middle span. 
 
 

 
 

Fig. 6 – Time history of the force impulse intensity 
 

 
 

 
 

Fig. 7 – The force impulse positioning into the point of turning lane 
facing in direction of travel Čadca – Žilina in 2D and 3D FEM model 

A. 2D FEM model 

A.1 Results of the analysis 
 

 
 

Fig. 8 – Time history of the displacement in the center of the 
middle span from the force impulse effect 
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Fig. 9 – Time history of the velocity propagation of the force 
impulse response in the center of the middle span 

 

 
 

Fig. 10 – Time history of the acceleration propagation of the 
force impulse response in the center of the middle span 

 

B. 3D FEM model 

B.1 Results of the analysis 

 
Fig. 11 – Time history of the displacement in the center of the 

middle span from the force impulse effect 

 
 

Fig. 12 – Time history of the velocity propagation of the force 
impulse response in the center of the middle span 

 

 
 

Fig. 13 – Time history of the acceleration propagation of the 
force impulse response in the center of the middle span 

 

V. CONCLUSION 
There were created two FEM models of the real bridge M5973 

Brodno for needs of investigation.  
Both FEM models are usable for dynamic analysis. However, 

most exact one is 3D FEM model, because the results are 
absolutely identical to the results of our experimental 
investigation. By this theoretical way, we verified usability of the 
FEM model in a vibration propagation and usability of this 
model for another types of load (an impact load, natural 
seismicity, an explosion). [2], [3]. 
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Abstract- Provide a consistent basis to the customer satisfaction 
can make customers become loyal to Culinary Services Industry 
in Makassar. Customer Loyalty attitude to Culinary Services 
Industry in Makassar will be very helpful in the restaurant 
business and a restaurant in the culinary service industry to be 
able to survive in a competitive business because the customers 
are the source of income of culinary services industry in the city 
of Makassar. Relationship marketing is a marketing strategy that 
can be used to achieve these goals. Through a strategy of 
relational benefits, culinary services industry in the city of 
Makassar to provide benefits on the relationship between food 
and the customer service industry. This research was conducted 
by the city of Makassar culinary services industry by respondents 
as many as 153 people. The results showed that confidence 
benefits and social benefits and significant positive effect on 
customer satisfaction and loyalty in culinary services in the city 
of Makassar. Special treatment benefits no significant effect on 
customer satisfaction and loyalty in the industry culinary services 
in the city of Makassar Furthermore, customer satisfaction and 
significant positive effect on the Customer Loyalty culinary 
Services Industry in the city of Makassar. 
 
Index Terms- Relational benefits, Satisfaction, Customer 
Loyalty 
 

I. INTRODUCTION 
ulinary services industry has always claimed to be able to 
adjust to the changes that occur. If not done, the existence of 

restaurants and eating houses will be threatened, and culinary 
services industry would not be able to survive in the competition 
is increasingly tight. In the face of this, the restaurant and the 
restaurant is required to continue to provide satisfaction for the 
customer because the customer is the source of income from 
businesses restaurants and eating houses in culinary services 
industry. Consistently give satisfaction to the customer can make 
customers become loyal to restaurants and eating houses. The 
attitude of customer loyalty to the restaurants and eating houses 
will greatly assist industry culinary services in order to survive in 
the business competition (Leverin & Liljander, 2006). Loyalty 
can not appear in time Traditional house brief should be able to 
consistently maintain satisfaction, customers in the long term. 
Have customer loyalty would be very beneficial for Culinary 
services industry (Eisingerich & Bell, 2006). Customer 
satisfaction is a matter that is crucial in determining the success 
or failure of a business. Consistently giving satisfaction to 
customers is not easy. Alrubaiee and Nahla (2010) argue that the 
change is happening now tend to make customers more easily 

determine options and take a decision. This is because easy to get 
the information to make customers more intelligent, and is able 
to evaluate which products are able to meet the expectations of 
what is promised by marketers in marketing communications 
activities. Facing these challenges, companies need to start 
making adjustments strategy. Companies that used to be more 
focused on the activities of transactional must now begin to 
switch on the activities of relationship in order to get closer to the 
consumer and find out what the current needs, and can provide 
benefits to consumers of the relationship that has been in knitting 
by the company and the consumer (Hennig-Thurau et al ., 2002).  
According Palmatier, Dant, Grewal, and Evans (2006) 
relationship marketing is a philosophy of doing business that 
strategically oriented, focusing on maintaining and improving the 
quality of relationships with current customers, instead of 
focusing on efforts to acquire new customers. Provide the 
benefits of a relationship or relational benefits can actually be 
beneficial to both parties, both the customer and the company 
(Maria-Eugenia, Gil-Saura, and Berenguer-Contri, 2009; 
Amonini, McColl Kennedy, Soutar, & Sweeney, 2010). 
Therefore, this study has the objective to determine the effect on 
the benefit relationship satisfaction and customer loyalty. 
Relationship marketing or relationship marketing (relationship 
marketing) is a philosophy of doing business-oriented strategic 
focus on maintaining and improving the quality of the 
relationship with the Costumer this time, instead of focusing on 
efforts to obtain new Costumer (Zheithaml, Bitner, and Gremler 
2006). This philosophy assumes that many consumer and 
business customer prefers to have an ongoing relationship with 
one company rather than have to move - move to another 
company, as long as the company is able to provide value and 
meet the expectations of the customer. Keeping the customer at 
this time will make the costs to be incurred by the company will 
be much less than with trying to attract new customers. 
Successful marketers will work with the use of effective 
strategies to retain customer (Ardyansyah, 2007). 
        According to Zeithaml et al. (2006) relational benefits are 
what will be perceived by the customer when it has received a 
service from service providers who have a higher value than 
what they expect / get from other companies. When companies 
are able to consistently deliver value from the perspective of the 
customer, then the benefit (benefit) will be felt more clearly 
costumer that will encourage them to maintain a relationship. 
Relational benefits consist of confidence benefits, social benefits, 
and special treatment benefits (Maria-Eugenia et al., 2009). 
Customer who feel they have value or benefit (relational 
benefits) of a relationship marketing program, will feel some 
satisfaction. Kotler (2006) suggests that customer satisfaction is 

C 
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the level of one's feelings after comparing the perceived 
performance with expectations. Customer experience various 
levels of satisfaction and non-satisfaction, after experiencing or 
feeling each - each service in accordance with the extent to 
which their expectations are met or exceeded (Ndubisi & Chan, 
2005; Kim, 2005). Furthermore, the sense of satisfaction of 
consumers will have an influence on loyalty. According 
Hurriyati (2005) refers to a form of behavioral loyalty of the unit 
- the unit to make a purchase decision-making continuously the 
products of a company that is chosen. According Leverin and 
Liljander (2006); Maria-Eugenia et al. (2009), customer loyalty 
is demonstrated by the behavior established the company as the 
first choice, will always use the company's products, always 
talked things - positive things about the company's products, and 
will not switch to a competitor. 
 

II. RESEARCH METHODS 
        This research was conducted at restaurants and eating 
houses attempt to take on the subject of business customers of 
restaurants and eating houses in the culinary service industry in 

the city of Makassar. The samples in this study using purposive 
sampling method. According Sugiyono (2009) purposive 
sampling is a sampling technique with a certain consideration. In 
this study, the consideration is the respondents who had used the 
service on a culinary service industry in the city of Makassar last 
at least six months, for such period considered still relevant to 
answer the questionnaire. Other considerations are the 
respondents aged 17-60 years old and have a high school 
education level/equivalent. This is because the age range and 
education level of the respondents are able to understand and be 
able to answer questions in the questionnaire in accordance with 
the experience gained. Number of members of the sample or the 
size of the sample (sample size) is determined by consideration 
of which states that the number of samples can be determined 
from the number of indicators in the model multiplied by five to 
10 (Solimun, 2005). Therefore the number of indicators in this 
study were 22 items, then the sample size to be between 110 - 
220. Based on the considerations of practicality and cost, the 
number of samples used is 153. Identification of variables and 
indicator variables are presented in Table 1. 
 

 
Table 1. Identification Variables and Indicator Variables Research 

 
Type 
constructs 

Construct name 
(source) 

Amount 
indicator 

Description Symbol 

 
Exogenous 

 
● Relational Benefits 
(Hennig-Thurau et al., 
2002;; Maria-Eugenia et al., 
2009) 
 
 
● Social Benefits 
(Dimitriadis, 2010; Maria-
Eugenia et al., 2009) 
 
 
 
 
 
● The benefits of treatment 
    Outstanding (Maria-
Eugenia et al., 2009; 
Hennig-Thurau et al., 2002; 
Dimitriadis, 2010) 

 
4 
 
 
 
 
 
4 
 
 
 
 
 
 
 
 
5 

 
1)Guarantee halal 
2)Tthe quality of food 
3)The guarantee does not contain 
     preservative 
4) Guarantee hygiene 
 
1) Customers know to know 
    Good manager of the restaurant 
2)Emotional relationship 
3)The manager is able to create 
     restaurant with the customer 
4)Managers to be polite and 
    Polite 
 
 
1) Managing separate smoking 
customers 
    And not smoking 
2) customers can special price 
3) Quick service 
4) home delivery services 
5) The customer is Swipe cards usage 
for payment transactions 

 
X1.1  
X1.2  
X1.3  
X1.4  
 

 
X2.1  
X2.2  
X2.3  
X2.4  
  

 
 
 
 
X3.1  
X3.2  
X3.3  
X3.4  
X3.5 

 
Endogen  
 

 
● Customer satisfaction 
(Ndubisi and Chan, 2005; 
Cream, 2005) 
● Customer loyalty 
(Leverin & Liljander, 2006; 
Maria-Eugenia et al., 2009) 

 
5 
 
 
 
 
 
 

 
1) Satisfied with the service 
2) The experience after getting service 
3) Satisfied with treatment efforts 
restaurants and home dining 
4) The right decision 
5) Satisfied with the overall services 
 

 
Y1.1  
Y1.2  
Y1.3  
Y1.4  
Y1.5  
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4 

1) Fidelity in buying products 
2) Regarding the negative effect of 
pressure on the restaurant business and 
Restaurant. 
3) Reference in total business 
Restaurants and eating houses 

Y2.1  
Y2.2  
 
 
Y2.3  
 

 
        The analytical methods used to analyze the data is Structural 
Equation Modeling (SEM). According to Ferdinand (2002), SEM 
is a tool or technique of data analysis consists of two basic 
stages: stage measurement model (Measurement Model) through 
Confirmatory Factor Analysis and stage of structural equation 
model (Structural Equation Model). Its main purpose is to test 
the suitability of the model (fit) with valid data. Data was 
analyzed using Structural Equation Modeling (SEM) with 
software applications Moment of Structure Analysis Spss.19 
Version Amos 20. 
 

III. RESULTS AND DISCUSSION 
Structural Equation Model Analysis Phase 
        Once the model is analyzed through Confirmatory Factor 
Analysis, it is known that each - each variable can be used to 
define a latent constructs, then the model can be analyzed. 
Testing for SEM models performed on the index - the index 
Goodness of Fit. One of the tools that Chi-square test is very 
sensitive to sample size. Chi square value of the test tools to 
measure the overall fit. Chi square test results in better 
perspective if the value is lower (Ferdinand, 2002). The 
weakness of the Chi-square test equipment needs to be addressed 
One of them using test equipment Root Mean Square of 
Approximation (RMSEA), which is independent of the sample 
size used. RMSEA is a test of suitability close fit, unlike Chi 
square which is an exact fit test fit. So, test the suitability of the 
exact fit less realistic when compared to test the suitability of the 
close fit because it is more realistic to measure the level of 
application of the model to the data. Besides RMSEA index 
Goodness of Fit Index (GFI), Tucker Lewis Index (TLI) is also 
highly recommended to be used for this index is not sensitive to 
sample size and less influenced by the complexity of the model. 
The results of the feasibility test structural models briefly shown 
in Table 2. In the table at the show that all constructs already 
meets the criteria of goodness of fit has been determined. GFI 
and AGFI values although still slightly below the specified 
criteria, but these conditions are still unacceptable because the 
value of GFI and AGFI is approaching 0.90, so that the model 
can be said to be fit. 
        Another consideration is the probability value of 0.125 is far 
above the prescribed criteria. Hypothesis test results are shown in 
Table 3. Based on Table 3, it can be seen that from the seven 
hypothesis that has been tested as a whole there are five accepted 
hypothesis that confidence construct positive and significant 
benefits to the construct of satisfaction with the coefficient of 
0.431. Construct social benefits are positive and significant 
impact on the construct of satisfaction because it has a p value 
below 0.05. Construct confidence benefits are also positive and 
significant impact on the loyalty construct the coefficient value 
of 0.231. Construct social benefits are positive and significant 
impact on the loyalty construct the coefficients 0.176 and p value 

of 0.48. Construct satisfaction is also positive and significant 
impact on the loyalty construct the coefficient 0.506. Two other 
hypotheses were tested hypothesis can not be accepted. Construct 
special treatment benefits have a positive effect but not 
significant to construct the satisfaction of having p value above 
0.05 is equal to 0.053. Construct a relationship special treatment 
to construct loyalty benefits that have p value of 0.152. 
 

Table 2. Feasibility Structural Model 
 
Goodness of Fit 
Index 
 

Cut off  Value 
 

Model 
 

Description 

X2- Chi- Square  
Significance 
Probability  
CMIN/DF  
GFI  
AGFI  
TLI  
CFI  
RMSEA  

Expected 
value is 
smaller≥ 0.05 
≤ 2.00 
≥ 0.90 
≥ 0.90 
≥ 0.95 
≥ 0.95 
≤ 0.08 
 

222.181 
0.125 
1.116 
0.881 
0.849 
0.977 
0.980 
0.028 
 

good 
good 
good 
Marginal 
Marginal 
good 
good 
good 
 
 

 
Table 3. Results Research Hypothesis Testing 

 
Relationship Kostruk  
  

Coefficient  
  

p  
  

Description  
  

Satisfaction  
Satisfaction  
Satisfaction  
Loyalty  
Loyalty  
Loyalty  
Loyalty  
 
  
  
  
  
  
  

←  
←  
←  
←  
←  
←  
←  

Benefits 
trust  
Social 
Benefits  
The 
benefits of 
preferential 
treatment  
Benefits 
trust  
Social 
Benefits  
Benefits 
Special 
Treatment  
Satisfaction  
 
 
 
 
 
 
 
 

0.431  
0.255  
0.058  
0.231  
0.176  
0.108  
0.506  
 

***  
0.015  
0.530  
0.013  
0.048  
0.152  
***  

Hypothesis 
Accepted  
Hypothesis 
Accepted  
Hypotheses 
Rejected  
Hypothesis 
Accepted  
Hypothesis 
Accepted  
Hypotheses 
Rejected  
Hypothesis 
Accepted   
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        Based on all the results, especially the results of testing 
hypotheses, it can be explained the influence of exogenous 
construct consisting of confidence benefits, social benefits, 
special benefits treatment on endogenous variables, namely 
customer satisfaction and loyalty. Based on the results, it can be 
explained that the confidence benefits and significant positive 
effect on satisfaction Culinary customers Services In Makassar. 
That is, that confidence benefits or benefits that include 
reputation Business confidence Restaurant and Eating, employee 
reliability, accuracy appointment business Restaurants and 
Restaurants, and confidence in the employee restaurant and 
Restaurants, has been able to make customer's Culinary Services 
In Makassar satisfied. In addition, based on the results of the 
study also concluded that the better benefits gained trust or 
confidence benefits, the satisfaction of which will be felt by 
customers Culinary Services In Makassar, the better as well. This 
is in line with studies conducted by Ardyansyah (2007); Hennig-
Thurau et al. (2002); Yen and Gwinner (2003); Molina et al. 
(2007), Prayustika and Adriani (2010); Based on the results, it 
can be explained that the social benefits and significant positive 
effect on customer satisfaction Culinary Services In Makassar 
because it has a p value under 0.05. That is, that the better the 
social benefits derived or social benefits, the satisfaction of 
which will be felt by customers Culinary Services In Makassar, 
the better as well. Results of this study are also in accordance 
with a study conducted by Ardyansyah (2007);  Navarro et al. 
(2004). Based on the results, it can be explained that the 
treatment of special benefits not significant effect on customer 
satisfaction Culinary Services In Makassar because it has a p-
value above 0,050. That is, that the treatment of special benefits 
or benefits of preferential treatment is not a critical factor in 
determining customer satisfaction Culinary Services In 
Makassar. Give preferential treatment that the company is unable 
to provide satisfaction to its customers, so it needs to be reviewed 
whether the action - the company's actions in giving preferential 
treatment has been targeted and permanent attention to the 
effectiveness of the strategy. The findings of this study are not 
consistent with the results of a study conducted by Ardyansyah 
(2007); Prayustika and Adriani (2010). However, the influence of 
special constructs treatment benefits are not significant to 
construct satisfaction is in line with several studies conducted by 
other researchers, among others Molina et al. (2007), Yen and 
Gwinner (2003), Hennig-Thurau et al. (2002). 
        Based on the results, it can be explained that the confidence 
benefits and significant positive effect on loyalty Culinary 

customers . Services In Makassar. That is, that confidence 
benefits or benefits of the trust that includes the company's 
reputation, employee reliability, accuracy and confidence in the 
company promises employees of restaurants and eating houses, 
has been able to make customer's Culinary Services Industry In 
Makassar become loyal. In addition, based on the research results 
can also be explained that the better the benefits of trust or 
confidence exists then the benefits of customer loyalty Culinary 
Services In Makassar, the better as well. The findings are 
consistent with a study conducted by Yen and Gwinner (2003) 
Maria Eugenia et al. (2009); Hennig - Thurau et Al. (2002). 
Based on the results, it can be explained that the social benefits 
and significant positive effect on loyalty Culinary customers 
Services In Makassar. It means that the better established social 
benefits or social benefits, then the customer loyalty Culinary 
Services In Makassar, the better as well. Results of this study are 
also consistent with studies conducted by Navarro et al. (2004); 
Hennig-Thurau et al. (2002). Based on the results, it can be 
explained that the treatment of special benefits not significant 
effect on customer satisfaction Culinary Services Makasasar In 
the city because it has a p-value above 0,050. That is, that the 
treatment of special benefits or benefits not preferential treatment 
is vital in creating customer loyalty Culinary Services In 
Makassar. The findings of this study according to a study 
conducted by Kinard and Capella (2006); Hennig-Thurau et al. 
(2002); Delcourt, Gremler, Van Riel, & Van Birgelen (2013). 
However, results from this study are not consistent with the 
results of research Ardyansyah (2007); Yen and Gwinner (2003), 
Prayustika and Adriani (2010) and Maria - Eugenia et al. (2009). 
Hypothesis testing results indicate that customer satisfaction 
Culinary Services In Makassar positive and significant impact on 
loyalty as the p-value was under 0,050. This shows that the 
higher the level of customer satisfaction Culinary Services In 
Makassar, the higher is also the level of customers' loyalty 
Culinary Services In Makassar. These findings are consistent 
with studies several researchers, including Hennig-Thurau et al. 
(2002); Navarro et al. (2004); Yen and Gwinner (2003); Yen et 
al. (2009); Ardyansyah (2007); Prayustika and Adriani (2010), 
and Gaur, Xu, Quazi, and Nandi (2011). 
 
 

IV. CONCLUSION 
1. Confidence benefits and social benefits and significant 

positive effect on customer satisfaction and loyalty in 
culinary services in the city of Makassar. 

2. Special treatment benefits no significant effect on 
customer satisfaction and loyalty in the industry 
culinary services in the city of Makassar. 

        Customer satisfaction is positive and significant impact on 
Customer Loyalty in Service Industry culinary in Makassar. 
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Abstract- This study aims to discover and understand the 
application of the doctrine of pre-emtive military strike against 
the existence of the principle of self-defense and the principle of 
non-intervention in an attempt to establish a new international 
legal provisions. The method used in this study is a normative 
legal research methods. The results showed that application of 
the doctrine of pre-emtive military strike is, the development of 
the interpretation of Article 51 of the UN Charter and raises the 
pros and cons among academics and practice of the countries in 
the world, so it can affect the formation of a new international 
law. Conclusion : The doctrine of pre-emtive have strayed or not 
in line with the principle of self-defense in international law. 
 
Index Terms- pre-emtive, self-defense, legality 
 

I. INTRODUCTION 
nternational law recognizes the right of each country to act in 
self-defense. That an act of violence can be justified, if the 

action was carried out as provided for in Article 51 of the Charter 
of the United Nations (UN). The wording of Article 51 of the UN 
Charter, as follows : 
        Not something the provisions of this charter are detrimental 
to the right of individual or collective self-defense if an armed 
attack occurs against a member of the United Nations, until the 
Security Council take the measures necessary to maintain 
international peace and security. Measures taken by Members in 
implementing the right of defense should be immediately 
reported to the Security Council and in any way can not offend 
the powers and responsibilities of the Security Council under the 
present Charter to at all times take the necessary action to 
maintain or restore peace as well as international security. 
        Understanding of Article 51 of the UN Charter, the mature 
countries are experiencing a shift of interpretation, which lies in 
the extent of self-defense action can be done. The interpretation 
has two different meanings, first, the phrase literally meaning 
that first there must be an armed attack, can only use force in the 
framework of self-defense. The second understanding, expressed 
the meaning of self-defense that wider scope, that self-defense is 
an inherent right under customary international law, in terms not 
only of armed attacks, but also concerns over the validity of 
anticipatory self-defense. 
Judith Gardam explained that : 
        Article 51 retains the inherent forces of states to use in 
individual or collective self-defense in response to an armed 

attack. Under the Charter scheme, therefore, in the case of 
unilateral state action, the proportionality equation Involves an 
assessment of the forceful actions against the legitimate goals of 
the use of force items, namely, self-defense (Judith Gardam., 
2004) [1] 
        Self-defense is said to be valid if the state acts refer to the 
event or events in the which the necessity of that self-defense is 
instant, overwhelming, and leaving no choice of means and no 
moment for Deliberation. (DJ Harris., 1998) [2] Where the attack 
by using military force in this situation should be applied 
proportionally to the threats he had received. This form must 
meet the criteria threat imminent. It means that the threat is 
already close at hand. 
        The practice of some countries have taken action 
anticipatory self-defense in the form of pre-emtive military 
strike, for purposes of self-defense before the attack. This is done 
as the implications of the September 11, 2001 ever experienced 
by the United States, as an act of terrorism act. So that countries 
feel the need to provide security and protection for citizens and 
the territorial integrity of such attacks. 
        The practice of anticipatory self-defense into a serious 
debate among academics, because this principle is contrary to the 
principle of self-defense enshrined in the UN Charter. Military 
doctrine Preemptive Strike, has been practiced by the United 
States, as "a policy that is part of the security strategy of the 
United States in an effort to safeguard its national interests" 
(G.John Ikenberry.,2007)[3]. The United States government in its 
national strategy, has explained that "action pre-emtive strike 
aimed at preventing the development of terrorists by way of 
regimes that crack down on suspected ties as the party that 
sponsored terrorist acts. (The National Security Strategy 2002) 
[4]. This doctrine has become an issue and a serious debate 
among statesmen, academics who are experts in the field of 
international law, and even become a serious problem within the 
United Nations itself. Of course in order to obtain the validity of 
its application. 
 

II. RESEARCH METHODS 
        The method used in this study is a normative legal research 
methods. Normative legal research methods or methods of legal 
research literature is the method or methods used in legal 
research done by examining existing library materials (Soerjono 
Soekanto and Sri Mamudji 2009) [5]. The first stage of 
normative legal research is research aimed at obtaining an 

I 
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objective law (rule of law), namely by conducting research on 
legal issues. The second stage is a normative legal research study 
aimed at getting subjective law (rights and obligations) (Hardijan 
Rush, 2006) [6]. 
 

III. RESULTS AND DISCUSSION 
1. Principles of Self-Defence (Self Defense) 
        The principle of self-defense is an exception to the use of 
violence or coercion in international law. On Article 51 of the 
UN Charter, used the phrase "if an armed attack Occurs ..." If 
interpreted literally, there must be an armed attack in advance, in 
order to use violence in order to self-defense. 
        Self-defense recognized in customary international law, 
where every country has a right to defend itself, but the 
implementation of the right of self-defense in practice is not 
clear. It is said that "It was only as restrictions were imposed on 
the employment of force by states that the need to articulate the 
concept of self-defense in international law Become more acute." 
(Rebecca MM Wallace., 1992) [7] Thus, emphasizes that the 
principle of self-defense in international law is still needed. 
Further explained, "The circumstances the which allowed the 
exercise of self-defense were articulated in the now famous 
communication of the United States Secretary of State Webster 
to the British Government following the Caroline incident". 
(Rebecca MM Wallace., 1992) [7] That is, the case has spawned 
caroline ship self-defense performance indicators, such as the 
opinions that have been expressed by Webster to the British 
Government in the case, namely: 
        In his letter Secretary Webster emphasized that the success 
of the British government’s defence was dependent on their 
action being justified on grounds of “the necessity of self-defence 
and preservation.” It had to be demonstrated that the need for 
self-defence was“instant, overwhelming, leaving no choice of 
means, and no moment for deliberation.” It was also necessary 
for Britain to show that the Canadian authorities had done 
nothing “unreasonable or excessive; since the act, justified by 
the necessity of self-defence, must be limited by that necessity, 
and kept clearly within it.” 
        Webster emphasized, reasons for self-defense must be 
proportionate in terms of meeting the criteria must be fast, 
outstanding, leaving no choice of means, and no time to listen. 
Cases of violence perpetrated against ships caroline show that, 
the act of self-defense should not be unreasonable or excessive, 
so the action is justified and should be limited only to the needs 
of self-defense. Thus, "to summarise, the exercise of force in 
self-defense was justified under international customary law-
provided that need for it was:" (Rebecca MM Wallace., 1992) 
[7]. 

1. Instant; 
2. Overwhelming; 
3. Immediate; 
4. And there was no viable alternative action 

which could be taken. 
 
        Perform acts of self-defense must meet the four elements, 
with the intention that the act of self-defense because really been 
an attack or the threat of an approaching attack. Rebecca M.M. 
Wallace argued, "Self-defense is permissible if an armed attack 

has taken place and Article 51 confines itself to self-defense only 
in this situation." (Rebecca MM Wallace.1992) [7] 
        The provisions of Article 51 of the UN Charter, allowing 
self-defense can be done either individually or collectively. The 
provision requires that every act of self-defense committed by 
the state (individual and collective) must be reported to the UN 
Security Council as the organ with the authority to restore 
international peace and security. Liabilities owned by parties 
who commit acts of self-defense is in practice difficult to do, 
because that usually happens is self-defense after the attack was 
carried out, and then reported by the parties. 
        Differences in understanding the meaning of self-defense, 
resulting in emerging doctrine that are anticipatory such, the 
doctrine of Bush is the doctrine of preemption, or also known as 
the doctrine of preemptive military strike means to carry out the 
first attack on other countries that seemed to be preparing an 
attack or was in the process of carrying out attacks. 
 
 

1. Application of the Doctrine of Pre-emptive Military 
Strike As Reason Self-Defence in International Law 

        Forms of individual and collective defense against the 
ongoing attacks, such as the fight against the occupation of Iraq 
to Kuwait, is regarded as a legitimate form of self-defense. But 
what if a country decided to attack first when he knows with 
certainty that the attack of other countries is imminent ? Can 
such preemptive military action is still considered to be an act of 
legitimate self-defense ? Bruno Coppieters & Nick Fotion, 
argued justification pre-emtive actions are as follows :  
The legitimacy of a preemptive strike as a just cause is derived 
from the fact that a Presumed Injustice is about to occur. 
Needless to say, given that the actual Injustice has not taken 
place yet, the self-defense quality (and Thus Spake Also the just 
cause quality) of the preemptive strike will most likely remain 
somewhat suspect. Indeed, how credible is the threat, and does it 
really justify an anticipatory military response ? Proponents of 
the preemptive strike as an act of self-defense support this view 
in quite a straightforward manner: Why should I wait for an 
Injustice to be inflicted on me, when I have better chance of 
defending myself if I can prevent it from happening in the first 
place ? (Bruno Coppieters and Nick Fotion, 2008) [8] Bruno 
Coppieters and Nick Fotion, tried to explain about the 
importance of anticipatory self-defense measures, given at any 
time and is not yet known when the attack comes, the better 
strike first if there is an opportunity. 
        Addressed by international legal experts to be based on the 
case of Caroline, said that : 
        International lawyers will cite the 1837 Caroline incident as 
the modern classic exposition of a case of what they call 
"anticipatory self-defense." The British had destroyed an 
American steamship in U.S. territorial waters, claiming that this 
ship had been used, and would probably be used again, to sup-
port a Canadian rebellion against their colonial rule. In the 
debate on this act of war, the American secretary of state Daniel 
Webster defined the circumstances in which anticipatory action 
may justifiably be taken. He stated that such an action was to be 
regarded as an exception to the general rule concerning self-
defense and "should be confined to cases in which the necessity 
of that self-defense is instant, overwhelming, and leaving no 
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choice of means, and no moment for deliberation: Here Webster 
was articulating a highly restrictive rule concerning the right to 
use force preemptively (Bruno Coppieters and Nick Fotion, 
2008) [8]. 
        Preemptive use of force can be considered to be justified 
according to Walzer, namely, "only if it constitutes a response to 
a sufficient threat". (Bruno Coppieters and Nick Fotion, 2008) 
[8] So, it should include three factors that draw the situation to 
show that when there is a considerable threat, to make a pre-
emtive be justified, namely by : 

1. The potential aggressor has a manifest intent to injure; 
2. The potential aggressor exhibits a degree of active 

preparation that makes a positive intent that danger; 
3. A general situation in the which waiting, or doing 

anything other than fighting, greatly increases the risk to 
the victim nation. (Michael Walzer, 2006) [9] 

        The situation presented by Walzer, describing the contents 
of the formula Caroline is no evidence in the form of threats and 
the threat was approaching, can not be compromised to delay the 
action of self-defense, because it will be bad in the future. 
The debate on the issue of justification based on knowledge and 
timing of the threat of attack by the enemy, in the perspective of 
self-defense, by Akmal Hussein, argues : 
        Nevertheless pre-emtion as a means was believed to be 
supplanting the cold war concept of deterrence and containment. 
Remarkably though the proponents of preemption ignored the 
basic questions of its justification based on intelligence 
knowledge and timing. The decision to initiate offensive war, in 
the absence of any conclusive intelligence knowledge, depended 
on questionable assessment of threats by political 
leaders”(Akmal Hussain, 2006)[10]. 
        Pre-emptive action taken lead to debate the pros and cons, 
especially among countries transatlantic, by Reiner K. Huber 
explains : 
        Nevertheless, the preventive actions taken by the United 
States in Afghanistan and, in particular, Iraq have led to 
considerable irritations in transatlantic and, one should add, 
inner-European relations as well. Whatever may have motivated 
some of Europe’s leaders to denounce U.S. actions against Iraq, 
public response suggests that most Europeans did regard the 
threat not to be very grave and, therefore, preventive action 
simply a “war of aggression” rather than an act of anticipatory 
defense. In the public debate before and during the war, attempts 
to explain the rationale underlying the concept of preemption 
were mostly met by assertions about presumed American motives 
and inappropriate historical analogies (Reiner K. Huber, 
2004)[11]. 
        Criticism of America was born of a false understanding of 
the anticipatory self-defense, resulting in open warfare, and it is 
this which is not desired by most European countries. Similarly 
the American intervention in Iraq. However, there is an opinion 
about the US invasion of Iraq is true, because to comply with 
international commitments on the peaceful coexistence. Such as 
the opinions expressed by Pollack that  “for invading Iraq and 
thus replacing Saddam regime with successor prepared to abide 
by its international commitments and live in peace with regional 
neighbours”.  
        At least there are three conditions that must be met, in order 
to minimize the impact of the international order and the civil 

society, the legitimacy of the proposed preventive measures the 
level of use of force in self-defense, namely : (Reiner K. Huber, 
2004) [9]. 
 
(1)  Clarity of defensive purpose, 
(2)  Capability to keep collateral damage at a minimum, and 
(3)  Obligation to restore material damage caused by military 
intervention.  
 
        Commenting on the third explanation of these conditions, 
must meet the criteria of urgent need and proportionality. The 
third condition can thus unmasking of meaning between 
preemptive self-defense and anticipatory self-defense, because 
according to the understanding of Professor Sean Murphy in fact 
there is a difference of meaning in the use of the term self-
defense extended, according to him, namely "that anticipatory 
self-defense is not the same as preemptive self-defense " (Charles 
J. Dunlap, Jr., 2013) [12] Thus, anticipatory self-defense refers to 
the use of armed force by the state is forced to stop the action 
immediately armed coercion by other state or non-state entities 
that operate from other countries. 
        While the act of preemptive self-defense is, "Preemptive 
self-defense is used to refer to the use of armed coercion by a 
state to Prevent another state (or non-state actors) from pursuing 
a particular course of action the which is not yet directly 
threatening , but which, if permitted to continue, could result at 
some future point in an act of armed coercion against the first 
state " (Charles J. Dunlap, Jr., 2013) [12] that there should be 
symptoms that occur prior to undertake actions self-defense. 
Whether it's preemptive action or action within the framework of 
anticipatory self-defense requires legitimacy of competent 
international institutions. As in the following explanation, that 
"preemptive action constituting self-defense so defined requires a 
Security Council resolution. The anticipatory self-defense 
doctrine can, however, justify unilateral action. Authority for 
anticipatory self-defense is not literally set forth in the text of the 
UN Charter. Indeed, because of the absence of an explicit textual 
endorsement of anticipatory self-defense, many experts do not 
accept its legitimacy" (Shirley V. Scott, Anthony John 
Billingsley, Christopher Michaelsen, 2010). [13] 
        The legality of the application of the doctrine of pre-
emptive military strike as an act of self-defense developed from 
Article 51 of the UN Charter, is seen as the basis for the 
development of the right of self-defense by some countries as 
well as international law expert. Its application gave rise to a 
debate in the application of rights according to international 
practice run before the United Nations Charter and the 
interpretation of the contents of the charter itself. One of the 
basic debate is related to the temporal dimension and the legality 
of anticipatory action against an approaching threat. 
        In order to find the root problem of the debate in question, it 
is necessary to understand it through a historical approach on the 
concept of the development of customary international law in 
state practice of self-defense pre-Charter. and a comprehensive 
analysis of the process of drafting of Article 51 of the UN 
Charter. Forward the question is whether anticipatory action to 
defend ourselves is part of customary international law? and 
whether the action is seen as part of anticipatory self-defense 
when the UN Charter was adopted? Based on the research results 
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obtained by Kinga Tibori Szabo, in his anticipatory Action in 
Self-Defence, that "The concept of self-defense was traced 
through three succeeding normative frameworks that regulated 
war: the Christian natural-law, the positivist and the emerging 
international law frameworks. In each of Reviews These 
frameworks, the concept of self-defense was identified and 
explained on the basis of the available works and relevant state 
practice "(KingaTibori Szabo, 2011) [14]. 
        So, at first the concept of self-defense developed three 
normative framework which regulates the war, clearly identified 
the basis of the results of work created and relevant state 
practice. That is, self-defense is seen as a right that is given by 
nature to the individual and the state. Thus, the "Pre-Charter 
concept of self-defense had always been seen as having an 
intrinsic anticipatory aspect. There was no strict differentiation 
made between 'self-defense' and 'anticipatory self-defense', 
Because The right as such had an anticipatory meaning. 
Remedial action in self-defense was allowed only if a new attack 
had to be warded off ". That the concept of self-defense is meant 
to have intrinsic anticipatory aspect. 
        Aspects of the essentials of anticipatory on the concept of 
self-defense pre-Charter are also highlighted by Bowett, that, 
"The right has, under traditional international law, always been" 
anticipatory ", that is to say its exercise was valid against 
imminent as well as actual attacks or Dangers "(Kinga Tibori 
Szabo, 2011) [14]. The same conclusion is confirmed by 
Waldock is, "self-defense belongs to preventive justice 'in the 
sense that self-defense was strictly confined' to the object of 
stopping or Preventing the infringement and reasonably 
proportionate to what is required for Achieving this object " 
(Tibori Kinga Szabo, 2011) [14]. That is, the proportional 
element is directed only limited to the object to stop or prevent a 
violation will occur. Waldock understand the meaning of 
preventive and self-defense are equally implies precautions 
against something that will happen later. Further KingaTibori 
Szabo conclude on the legality of the action of anticipatory self-
defense in international law, is : 
        Anticipatory action is still part of the contemporary 
customary understanding of self-defence. Undoubtedly, the 
various post-Charter developments on the subject have shaped 
the conditions under which anticipatory action in self-defence is 
legal under international law.... Nonetheless, the temporal 
dimension of the contemporary customary right to self-defence 
has retained an anticipatory aspect, which—under certain 
conditions—may be deemed lawful under international law 
(KingaTibori Szabo, 2011) [14] 
 
        The context of the debate about the legality of anticipatory 
action to defend ourselves, for those who reject the legality of 
anticipatory self-defense only approach restrict the interpretation 
of the agreement and contextualization. Therefore, the analysis of 
the concept of Article 51 of the UN Charter, certain authors 
maintain that self-defense before the armed attacks are 
prohibited. Conversely, those who support the legality of 
anticipatory self-defense, maintaining that the purpose of Article 
51 is to preserve the common law understanding, as determined 
by Caroline criteria. 
 
 

IV. CONCLUSION 
        The legality of the application of the doctrine of pre-
emptive military strike as a reason for self-defense, that :In the 
condition where the action is anticipatory self-defense can be 
considered legitimate under international law. can be seen on the 
condition relating to the need and proportionality of self-defense. 
Needs require the requirement of an armed attack and the 
proximity of urgency and inevitability, while proportionality with 
regard to the necessary amount of force to ward off an attack. 
Regarding anticipatory action, the combination of elements can 
be incorporated into a simple formula, against the perceived 
threat of armed attack must be created now and the inevitable 
need to use proportional force to stop the attack. Thus, the 
validity of the application of the doctrine of pre-emtive military 
strike as a reason for self-defense does not meet the requirements 
as referred to in Article 51 of the UN Charter. 
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Abstract- This study aims to measure how fast the Department of 
Public Works of Raja Ampat do learning in order to improve 
performance, to find and analyze the strategies used PU 
Department of Raja Ampat in improving the performance, 
classify the type of learning that is used by the Department of 
Public Works Raja Ampat, and analyze support Department of 
Public Works Raja Ampat in encouraging the growth of learning 
activities. The approach used is a qualitative approach. This type 
of research that is eksplanatif. The object of this research study is 
the organization, because the level of analysis- it is organization. 
In this study there is a quantitative question the method used is 
the method of incorporation (mix method) in which quantitative 
methods are less dominant as dominant is a qualitative method. 
The research location that Works Department Umum District, 
Raja Ampat. Qualitative data analysis performed by referring to 
an interactive model of the collection of data. Method and data 
analysis techniques for the purpose of surveying the level of 
organizational learning in the Public Works Department by using 
SPSS by using descriptive analysis through the use of tables the 
frequency distribution. The results showed that the rate of speed 
of the Public Works Department Raja Ampat in learning to 
improve their performance evaluated turns categorized as new 
organizations entering the early stages of the implementation of 
Faster Learning Organization. Learning strategies used by the 
Public Works Department of Raja Ampat in order to improve 
performance is a learning strategy that uses a combination of the 
Cultivate strategy to transform the strategy. Type of learning 
used Public Works Department Raja Ampat district in an effort 
to improve performance is adaptive learning, anticipative 
learning, active learning, learning task, learning leadership, and 
team learning. Support from the Public Works Department Raja 
Ampat in encouraging the growth of learning activities in the 
form of leadership and organizational support, organizational 
structure and technology. 
 
Index Terms- learning faster or ganization, organizational 
performance   
 

I. INTRODUCTION 
rganizations that are able to quickly perform learning and 
react quickly to changes in environmental conditions can be 

said that the organization is a learning organization that is faster 
(faster learning organization). This is in line with the view 
Marquardt (1996) [1] that the organization is able to make the 
learning process faster known as faster learning organization. 
Such organization is described as an organization that is 

constantly transforming itself to be able to manage knowledge, 
use of technology, her "empower" the man, and extend learning 
in order to be able to adapt better to succeed in a changing 
environment. Senge (1990) [2] emphasizes "learning" 
organization on the conditions in which members of an 
organization (human) continually expand their capacity to be 
creative results they want. By "learning" expanding and 
developing new patterns of thinking, aspiration collectively can 
take place freely, and people are constantly learning how to learn 
together (Senge, 1990). [2]  
         If organizations want a high-performance, then there is only 
one resource, which is an organization that is able to learn 
quickly and react faster than normal. Organizations not only 
learned to live with the condition, but also learn to be able to take 
advantage of these conditions. In the future there are only two 
types of organizations: the failure where eventually he would 
suddenly in a situation of stagnant or very slow. The second type 
of organization is the organization of learning organization 
(Pearn et al., 1995) [3].  
         The linkage between the organizations to learn faster 
(faster learning) with a performance very closely because it 
relates to how the rest of the competence of  human resources, 
leadership and infrastructure support organizations support each 
other. The organization's ability to learn faster will be able to 
maintain the performance and demands of stakeholders. Faster 
learning organization will be able to work better, using his 
knowledge to create services, both products and services better 
and consistently is able to maintain the performance. An 
organization, especially organizations that manage the public 
sector is expected to continuously be able to adjust the quality of 
services provided to the public good, in the form of products and 
services. It caused such a rapidly changing and demands of 
stakeholders (whether from the public, businesses, inter-
governmental organizations themselves and from foreign parties) 
to be served immediately with the best quality, both in terms of 
speed, service availability, efficient, and with the apparatus 
friendly and has a high motivation to serve. Because it is very 
dangerous when the community has been demanding a better 
quality of service while still maintaining the way organizations 
serve with the rules obsolete.  
         Deal with it according Guns (1996) [4], there are four roads 
to be an organization that has a faster rate of learning. The four 
steps that can be taken are: 1) to learn more quickly how to adapt 
to the relevant basic rules have changed; 2) learn faster 
associated with any subsequent changes in the basic rules to be 
and while prepared; 3) learn faster how to build competitive 
strategies (high performance) with a serious will to survive in 
significant changes related to the basic rules; 4) learn faster about 
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how to change the rules das ar for an early advantage. Data 
secondary search results available, it can be concluded that since 
2006 till 2010 the performance of the Department of Public 
Works Raja Ampat Regency pern ah yet reached the targets 
(table 1).  
  

Table 1. Actual Budget Performance Public Works 
Department of Raja Ampat 2006-2010 

 
Year  Budget  % Realization  
2006  Rp. 75,066,491,300  91.56  
2007  Rp. 117 641 861 375  95.35  
2008  Rp. 116 628 944 008  98.72  
2009  Rp.111.320.394.151  95.81  
2010  Rp. 102 670 957 000  96.81  
  Average Capain  95.65  
   Source : Data processed from the Department of Public Works, 
2015.  
  
         Ber basis of the existing data in the table 1 it can be 
concluded that the overall portrait of the performance of the 
Department of Public Works assessed from years 2006-2010 
have not reached the 100% performance (optimal) even every 
year the gains achieved have always fluctuated. In light of the 
learning organization, the performance of the Department of  
Public Works that such a proof that the organization has the 
problem of inconsistencies and even sustainibilitas the gains 
were not sustainable. The performance of an organization is a 
picture of the end result of a collective activity. Collectivity of 
people who work in it and remove all its potential to achieve the 
targets that have been set. Problems inability of the Department 
of Public Works Raja Ampat shows that the funds and all the 
devices that move the organization menu n which is not a 
guarantee of performance that has been set can not necessarily 
easy to achieve. It is associated with the vision and orientation of 
all components of the organization, especially regarding how the 
organization is designed, strategies and approaches used in 
completing each task performed, both at the level of individuals, 
groups and organizations as well as leaders in every existing 
organization structure.  
         The main focus of this study related to the implications of 
learning to organizational performance, particularly at the speed 
of learning, level, strategy and organizational support in order to 
improve optimal performance and sustainable. It is clear that the 
gains are not optimal every year shows the speed of learning 
Department of Public Works. It is certainly interesting to see the 
extent to which the practice of learning from the Department of 
Public Works so that their performance is not always optimal.  
  

II. RESEARCH METHODS  
         The approach used is a qualitative approach. While this 
type of research is that is eksplanatif research trying to make an 
explanation (explanation). The object of this research is the study 
of the organization, because the level of analysis- it is 
organization. Because in this study contained a quantitative 
question the method used is the method of incorporation (mix 
method) in which quantitative methods are less dominant as 

dominant is a qualitative method. The location of this research is 
one of the regional work units (SKPD) in the district of Raja 
Ampat the Public Works Department. The choice of location 
research in the Department of Public Works deliberately done 
given the Public Works Department of Raja Ampat is one SKPD 
strategic in terms of the context of Raja Ampat are still lagging 
behind in terms of infrastructure on the one hand, and on the 
other hand SKPD is required to provide quality services and right 
on target. This study focuses on efforts to uncover phenomena 
that exist in the Department of Public Works, particularly 
relating to the practice of learning (learning) in the context of the 
organization. Data used in this study consisted of two types of 
primary data and secondary data. Primary data is divided into 
two given the methods used in this research is the method mix so 
as to be qualitative primary data sourced from key leaders in the 
Department of Public Works. While for quantitative primary data 
sourced from existing employees in the Public Works 
Department. Secondary data were obtained through searches 
from various sources such as, documents the organization in the 
form of policy, performance reports and authentic data that is 
otherwise deemed relevant. Methods of selection of key 
informants were carried out in connection with efforts to obtain 
qualitative data which uses the principle of purposive sampling. 
The key informant referred to in the study is the Head of Public 
Works of  Raja Ampat, The Structural Officials in the Public 
Works Department of  Raja Ampat, and staff apparatus existing 
Public Works Department of Raja Ampat. While the technique of 
sampling used in order for the purposes of the survey about the 
learning pace of staff officers in the Department of Public Works 
Raja Ampat is saturated sample. Does technically sampling 
saturated as well as consideration of the number of employees 
who have relatively not too much, as well as consideration of a 
large sample is relatively more capable of showing variations of 
values. Analysis of qualitative data in this study carried out by 
reference to an interactive model of data collection or data 
collection to data analysis according to Huberman and Miles 
(1992) [5]. The methods and techniques of data analysis for the 
purpose of surveying the level of organizational learning in the 
Public Works Department by using SPSS by using descriptive 
analysis through the use of a frequency distribution table.  
 

III. RESULTS AND DISCUSSION  
         Organizations that learn faster than other organizations will 
have a level of adaptability to the demands of society. Such an 
organization is an organization that coveted borne by society. 
Adaptability to the demands of society can not be separated from 
the ownership of organizational knowledge to create a variety of 
programs, services, systems or mechanisms that always oriented 
to facilitate the efforts of stakeholders when dealing with the 
organization.  
         The main idea of the organizations that learn faster (faster 
learning) actually is the basic principle that the organization 
would not be high performance if the organization does not have 
the ability to adopt a continuous basis to the increasing 
uncertainty the future to learn faster (Pearn, et al, 1995)[2]. For 
public sector organizations (government bureaucracy) is the main 
measure of performance that is a barometer of whether the 
government bureaucracy is successful or not. Because of the link 
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between the organization faster learning with the demands of the 
performance of two things that can not be separated. This 
condition would be a demand also for the public on the 
performance of the Department of Public Works of Raja Ampat.  
As noted by Guns (1996)[4], basically every organization has 
learned. If this assumption is also associated with the Public 
Works Department Raja Ampat then of the Department of  
Public Works Raja Ampat has become a learning organization. 
The following is a discussion on the findings of the research 
question or the answer is already known through the research that 
has been described.  
  
1. Speed King County Public Works Department make 
learning in order to improve its performance  
         From the research, it is known that in order to measure the 
rate at the Department of Public Works of Raja Ampat is done 
through 11 (eleven) indicators that assess the situation of the 
organization's strategy is realistic, the level of clarity of vision 
and motivate yourself as a learning organization that is faster 
than the other organizations, level of speed responded to the 
situation faced by the organization, the rate change information 
into knowledge that is valuable / useful for the task / employee 
jobs, the level of renewable technology to support the task / 
employee jobs, efforts to reduce the completion time of tasks / 
work than ever before, the level of organizational innovation 
compared to organization SKPD in the government of Raja 
Ampat, the level of confidence and Traffic cope with the changes 
facing the organization, increase organizational performance 
through the improvement efforts, the level of use of the 
organization team in the context of the completion of 
organizational tasks, and the level of achievement of the 
organization's performance Compared with other Organizations 
in the government of Raja Ampat. 
         Based on the findings in the field of the eleven indicators of 
measurement of the speed of the Public Works Department of  

Raja Ampat to learn when assessed from each of the indicators 
showed relatively fit when measured on a scale of 1-5 (scale 1 
assessed the level of the most low / negative and scale 5 rated as 
the level of the most good / positive). Among the eleven 
indicators are just the level of renewable indicators technology to 
support the tasks / work of employees who are on a scale which 
is generally considered by respondents to be at the level of 
"being". This condition is less favorable when analyzed from the 
point of learning organization. The use of technology in the 
learning process occupies a very strategic position because of the 
technology that activities such as how to obtain data or 
information, sharing of information and knowledge, keep 
learning outcomes as well as find and recover the learning 
outcomes quickly and will have problems if not aided by 
technology, especially the use of information technology.  
         Many experts including considers that information 
technology is very strategic position in the learning organization. 
Marquardt and Reynolds (199 4) [6] states that the use of 
technology in learning organization serves to support, integrate 
network and information infrastructure that allows the exchange 
of information and learning. Including in technical processes, 
systems, and collaborate on organizational structure, train, 
coordinate, skills and knowledge. Of course, the technology in 
question include computers and a variety of other technologies 
capable to support such activities.  
         Assessing the level of speed than the organization at the 
Department of Public Works of Raja Ampat can be done by 
assessing the overall indicator of faster learning organization 
then carried out an assessment based on the average of all 
indicators of the faster learning organization. To assess how 
much the speed of faster learning of the Department of Public 
Works in Raja Ampat can be seen in table 2 below :  
  

 
Table 2. Rate-Learner of the Public Works Department of Raja Ampat 

 
NO  DESCRIPTION  SCORE 

(X)  
SCALE  FREQUENCY 

(F)  
FX  PROSESNTASE  

1  VERY HIGH  100  80.00 to 
100.00  

115  11.500  32.670  

2  HIGH  80  60.00 to 
79.99  

179  14.320  50.852  

3  MEDIUM  60  40.00- 
59.99  

50  3000  14.205  

4  LOW  40  20.00- 
39,99  

4  160  1.1364  

5  VERY LOW  20  0.00 to 
19.99  

4  80  1.1364  

amount  352  29060  100.00  

  Source: results if the field data, 2014  
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         In the table 2 can be seen that after the overall value of the 
indicators that organizations can be categorized as organizations 
learn faster (Faster Learning Organization) turned out to be the 
average value obtained by the Public Works Department of  Raja 
Ampat is 29060. If the average value of the overall indicator of 
faster learning of the Public Works Department Raja Ampat 
compared with the interpretation of a fiscal value of Guns (1996) 
[4] as seen in Table 3, below, the speed of learning of the Public 
Works Department Raja Ampat categorized as organizations that 
are just starting to implement Faster Learning Organization 
(FLO).  
  

Table 3. Interpretation of Scale Faster Learning By Bob 
Guns (1996) 

 
No.  Value Scale  Interpretation of Scale  
1  0-25  Faster start to implement its Learning  
2  35-45  The organization has been running like as 

an organization FLO  
Working on tactics and skills of a FLO  

3  45-55  Your organization is incredible!  
Continue to improve and find a fitting suit 
  

 
Source: Bob Guns (1996), The Faster Learning Organization  
               
         Therefore, if the value of the scale FLO Public Works 
Department Raja Ampat which ranks only associated with the 
early stages of FLO is still not optimal performance of the 
Department of  Public Works Raja Ampat from 2006-2010 (see 
Table 1) then it can be understood. Therefore, in the future when 
the Department of Public Works Raja Ampat Regency intends to 
increase and even maintain performance, the status that carried 
the FLO must now be pursued improvement.  
         FLO scale value level Department of Public Works Raja 
Ampat today describe the learning outcomes that have been 
sealed past. Guns (1996) [4] say that today's performance is a 
product of learning yesterday. Tomorrow's performance is a 
product of learning today. G yan organization based learning 
must continue to invest in areas of learning because the 
performance must be improved at any time. Learning that failed 
was built by the organization will affect the poor performance 
and berimplikai to the disappointment of the people and the 
organization even just spend a certain number of resources, 
including a large budget but performance is disappointing. The 
actual conditions facing the Public Works Department of Raja 
Ampat today can be improved when continuously strived for 
increased status FLO her into an organization that already runs 
like as an organization FLO, and work on tactics and skills of an 
organization that is running the strategy FLO. Based on the 
analysis above, it can be arranged proposition 1 as follows : 
Proposition 1 :  If the organization wishes to be a high 
performance, then the organization should be able to be a 
learning organization that is faster than the ways of learning that 
were previously performed.  
  
  

2. Learning strategies used Public Works Department 
of Raja Ampat to improve its performance  

          The strategy for the organization is the first step that must 
be prepared carefully, especially in the context of a learning 
organization strategies. The most important thing in the context 
of a learning organization is how to keep the strategy that is used 
to inspire and motivate parties within the organization and be 
able to improve learning with increased success of the 
organization. Therefore, learning strategies should be able to lead 
the organization to be successful in the future.  
         In the long term the right strategy appears in the 
organization who are able to develop competence thus enabling 
them to create new products or services quickly and be able to 
adapt quickly to any challenge. The competence of an 
organization is basically a representation of the results of the 
collective organizational learning (Marquardt, 1996) [1].  
         According Guns (1996) [4], the strategy used in gun boasts 
FLO organization should have three strategies that are expected 
to help plan a successful organization. Tribes types of strategies 
used by organizations that implement FLO : The surge strategy 
(strategy leap); Cultivate the strategy (strategy processing); and 
the transform strategy (strategy transformation).  
         The surge strategy has characteristics when organizations 
accelerate the learning points around the key levers so that the 
performance of the organization is able to jump from the 
previous performance. In the surge strategy are the determinants 
of that strategy; 1) the commitment of the leadership group to 
learn more quickly as the track improve their performance; 2) 
identifying points of strategic leverage and accelerate learning 
throughout the organization. Besides these strategies also 
characterize how the strategy is to gain leverage; 1) know it 
strategic opportunities; 2) selecting a trigger and benchmarking 
opportunities (pecking guess); 3) establish a project plan to learn 
more quickly centered on opportunities lever; 4) ask the other 
party to implement the strategy; 5) monitor and measure the 
progress of the project to learn more quickly.  
         The Cultivate strategy has characteristics when 
organizations use the strategy through a human resource units 
arranged across functions and teams as well as hierarchical. 
While the transform strategy has characteristics when strategies 
are carried out jointly between the leadership with members of 
the entrepreneurial team, which created a dynamic for 
sustainability and renewal of higher performance. Other 
characteristics that this strategy when it is used to create 
accelerated learning path for teamwork. The team works in a way 
interrelated because each requires to complete a task; build 
collaboration to lead to high performance; skills possessed both 
leaders and subordinates should be below into the team; that this 
team work, there must be clarity of vision team, limitations, and 
the standard rules.  
         When referring to the information that has been collected as 
described in the research findings and the match with the 
characteristics of the strategy proposed by Guns (1996) [4], the 
learning strategies used by the Public Works Department of  Raja 
Ampat is a strategy that combines the Cultivate strategy and the 
transform strategy. Some characteristics of the Cultivate strategy 
appears in activity as leaders strive to recognize some point lever 
by way of  leadership always give insight and understanding of 
the condition of the collective nature of the organization, 
especially in carrying out organizational tasks; functions as 
leader should always make referrals, control, control and 
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supervise is a very important aspect of management; granting 
delegate to subordinates as its authority; giving responsibility to 
the employee who has been given a mandate. Other determinants 
that seeks to be recognized by means of the application of 
management commitment to quickly learn quickly grasp the 
internal state of the organization in order to improve their 
performance. Accelerate the process of learning how to motivate 
subordinates to continue to develop, identify potential 
employees, and always gives the responsibility to the employees 
in order to develop potential employees.  
         Another factor that is by including the employees to be 
involved in various forms of continuous training so that an 
increase in the learning and skills. Discipline is a factor that is 
emphasized by the leadership because of the discipline that grow 
in employees, the tasks assigned to them can be completed on 
time. In addition to these factors also the formation timyang 
deemed a forum to share their knowledge of learning outcomes. 
Team and sharing knowledge is one of the important factors that 
should be developed in a learning organization let alone who 
wants to become an organization that learns faster. Last leverage 
factor is the result of knowledge sharing that is done by the team 
and has resulted in further product before the product is actually 
implemented first conducted trials. This method is a very 
important way to get justification (justification) that the product 
produced by the team learning can be applied to the entire 
organization. To ensure that all the activities of subordinates, 
leadership always involved in the activities of subordinates, the 
goal besides monitoring also motivate subordinates to keep the 
commitment to run a task that has been assigned to them.  
         When looking at one of the factors used lever leadership in 
improving the performance and productivity push subordinates is 
to form a team which is seen as an accelerated learning path 
where it occurs in the process of sharing. Thus it can be said that 
the Public Works Department of Raja Ampat is also 
implementing the strategy stransform strategy. In the process 
collaborative team building skills to produce the expected 
performance.  
         The important question to be answered is why learning 
strategies are implemented by the Department of Public Works 
of Raja Ampat has not been able to lift its performance is 
optimal? This can be answered because of the design as the 
organization quickly learn not to walk on the right path like FLO 
organization, but it is only at the early stages of FLO. Although 
learning strategies used already has some characteristics of a 
learning strategy has been appropriate. Besides the surge strategy 
and the strategy used transform is applied is not optimal due to 
factors levers that are used are not yet part of the system and 
mechanism as well as the organization has become a value. For 
example the strategy used has not become a unit that specifically 
arranged either cross-functional or in hirarkhis. Similarly, the 
team established a team that has not specifically as a team 
entrepreneurship (entrepreneurship) that is in its work to be able 
to identify opportunities and exploit the potential of the 
organization, so that the entire vision and the mission carried an 
organization can be achieved optimally. The assigned team 
should have a vision of the team, have restrictions that the duty 
and authority and given a standard rule.  
         Based on the analysis above, it can be arranged proposition 
2 as follows :  

         Proposition 2 : Strategies used to support the organization 
into a faster learning organization requires the support of factors 
lever (leverage). Inability to recognize the factors levers to 
support learning strategy resulted in low performance of the 
organization.  
   

3. Type of learning used Public Works Department 
Raja Ampat district in an effort to improve 
performance  

          Type of learning is a way to significantly affect the results 
and the value of the desired learning organization (Marquardt, 
1996) [1]. Although aware that any type of  learning can be 
distinguished, but the types of learning often overlaps (overlap) 
between one type to the other type but can be complementary. 
Therefore in an organization are often found to have the type of 
learning more than one. What type of learning at the Department 
of Public Works Raja Ampat also experiencing the same thing?  
         Refers to the type of learning proposed by Marquardt 
(1996) [1] Guns (1996) [4], then there are thirteen (13) different 
types of learning that can be used by an organization in pushing 
itself into an organization that is quick to learn. In particular each 
type of learning has characteristics as the following : If in the 
face of problems or resolve problems faced by the organization, 
the members of the organization use the experience or reflection 
of the experience which they/organization have as a reference act 
further is a type of learning adaptive learning, If in the face of 
problems or complete its work and then members of the 
organization uses (vision-reflection-action) in predicting 
problems that will occur in the future by identifying 
opportunities that arise and to find the way /ways to deal with 
problems in the future then that type of learning type of 
anticipative learning. Another characteristic that if in improving 
the performance of the organization then the organization's 
members to learn of the decision that has been taken then the 
learning ways reused and stored in the organization as a way to 
improve the performance of subsequent then that type is the type 
of learning Deutro learning. If the repair or improve the 
performance of the organization then the organization's members 
to use specific teaching methods while working then that type of 
learning is a type of active learning. If in improving performance 
or face problems then the organization's members only 
concentrating Reviews their Efforts on how to improve 
performance on tasks that have been imposed then that type is 
the type of learning task learning. If the repair / improve 
performance or face the problem, members of the organization 
then acts through what questions to done, how developed and 
implemented a and how improved the type of learning is a type 
of systematic learning. 
         Meanwhile, if the organization in dealing with the issue of 
trying to improve its performance then the organization's 
members using the values, beliefs and attitudes as a foundation in 
acting so that type is the type of learning cultural learning. If the 
members of the organization in dealing with problems and seeks 
to improve its performance then head of the organization to use 
as a basis for leadership in managing employees and work units 
as a whole is the type of learning is a type of leadership learning. 
If the members of the organization in dealing with problems or 
working to improve its performance then head of the 
organization to use the functions effectively within the team then 
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that type of learning is a type of team learning. If in the face of 
problems or working to improve its performance then the 
organization's members use the organization's strategy as the 
basis for such an action, the type of learning strategic learning.  
Similarly, if the organization in dealing with problems or 
working to improve its performance then members of the 
organization using an entrepreneurial spirit, then the type is 
categorized using a type of learning entrepreneurial learning. If 
the members of the organization to face the issue or seek to 
improve its performance then the organization's members to use 
way of questioning and analyzing whether the assumptions 
organization, model or paradigm, then the organization is 
categorized using the learning-type reflective learning. If 
organizations in dealing with problems or working to improve its 
performance then the organization's members approach the 
change (transformation) significantly, then the organization is 
categorized as a learning organization that uses the type of 
transformational learning.  
         Referring to the results of research that has been done 
related to the type of learning that takes place at the Public 
Works Department of  Raja Ampat in general it can be concluded 
that the Public Works Department of  Raja Ampat using six (6) 
the type of  learning that is a combination of the type of learning 
that there are; 1) adaptive learning; 2) anticipative learning; 3) 
active learning; 4) learning task; 5) leadership learning; and 6) 
learning team. This conclusion is based on several conclusions 
made against a variety of instructional practices that have been 
expressed by key informants. The reason why the type of 
learning in the Public Works Department of Raja Ampat 
categorized into six types because some of the following 
characteristics: 1) to improve the knowledge and skills possessed 
employees, the organization then engage employees into training 
in the form of technical guidance as well as courses related with 
the field of employee jobs; 2) the organization utilizes its 
experience in dealing with the tasks assigned to the employee; 3) 
an employee conducting a wide range of experience and 
knowledge (sharing knowledge / experience); employees identify 
various problems to be solved without the involvement of the 
leadership; 4) employees create their own innovative way of 
learning through the internet, television, or to rely on their own 
imaginations; 5) organization and employees in dealing with 
various problems or challenges overcome by making adjustments 
to the demands of the existing course.  
         Observing the type of learning that is used employees in the 
Public Works Department of Raja Ampat as has been disclosed 
above, the type of learning that is used appears more reliant on 
the type of learning that seeks adaptive to the changing demands 
for policy changes from the government level it, but that does not 
make learning which is based on the demands of society which 
always demand a change that is responsive, fast and cheap. This 
type of learning as should have to be converted into the type of 
adaptive learning because of the demands of the major 
stakeholders such as the people, not adapting as meet regulatory 
demands alone. Type of anticipatory learning is essentially the 
result of the activity between vision, reflection with action. 
Relying on experience alone is not enough to give a great 
contribution to the organization to improve its performance. 
Action is the result of reflection from the translation of the vision 
to be achieved so that the action of the organization continue to 

focus on the organization's objectives. The action is not merely 
doing something just because it is solely in order to resolve the 
problems encountered. Action should also be a result of 
reflection from the identification of opportunities that arise and 
find a way to confront the problem in the future as the direction 
of the vision to be achieved by the organization.  
         Type of learning undertaken by the Public Works 
Department of Raja Ampat are similar to the characteristics of 
active learning because it uses employee rely on learning 
methods trials actually still need to be improved since the type of 
active learning by solely relying on a test method needs to be 
coupled with activities Other. Innovation is very important, but if 
the orientation is solely to produce something new (innovation) 
but not preceded by the analysis of the real needs of society, the 
innovation is not of value to society. As explained in the previous 
description that the test was carried out is the final stage of a 
process of sharing knowledge and experience and then directed 
to the creation of prototype or forerunner to the product that will 
be used by the organization to the community. Prototype or 
embryo of the resulting product must be tested first try to get an 
assessment and justification (justification) related feasibility for 
use. Therefore, the test that has been practiced at the Department 
of  Public Works of  Raja Ampat should be part of a cycle of 
learning models to generate innovations.  
         The type of task learning is actually one type of learning 
that are less able to bring organizations learn faster because 
employees only focus everyday duties that have been assigned to 
them. Therefore, for the Public Works Department of  Raja 
Ampat forward this type should have to be increased to other 
types of learning are considered relevant to the needs of the 
organization faster learning.  
         Leadership learning is one type of  learner should be 
retained by the organization that wants to become a faster 
learning organization. The leader of the learner can be an 
example and a role model at the same time motivating for 
employees to become employees of  learners. If  this synergy 
created will be formed next type of learner-based learning 
culture. The type of leader learners are passive as illustrated 
subordinates where they learn of  leadership in solving the 
problems faced by the subordinate is not enough, but the real 
leaders show themselves people who devoted studying in various 
forms of  learning both active reading books, participating in 
various training, courses, seminars and various other events and 
deemed able to increase knowledge.  
         Referring to the analysis of the type of learning between 
what is practiced Department of Public Works of  Raja Ampat 
with the characteristics of each type of learning as proposed by 
Marquartd (1996) [1] and Guns (1996) [4] shows that the link 
between the still not optimal performance achieved by the Public 
Works Department of Raja Ampat during the years 2006-2010 
by type of learning used to be very significant. The reason is, the 
type of learner is used for this has not been appropriately and 
optimally utilize other types of learners are considered relevant 
to the needs of the organization.  
         Based on the analysis above, it can be arranged proposition 
3 as follows :  
         Proposition 3 : Type learner applied by the organization to 
have a level of significance with value and desired performance 
levels of the organization, because it is when the type of learning 
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that the adoption of less precise and does not correspond to the 
needs of the organization significantly affect the level of 
organizational performance.                              
  

4. Support the organization of the Public Works 
Department Raja Ampat in encouraging the growth 
of learning activities  

          Organizations that learn fast (faster learning 
organization/FLO) should be viewed as a system consisting of 
various sub-systems where sub-systems crochet hooks are 
mutually supportive and mutual support in order to achieve 
organizational goals. Similarly, the organization quickly learned 
that could not be achieved if it is not backed by sub-systems or 
other components of the organization. According to Marquardt 
(1996) [1] and Guns (1996) [4] there are four sub-systems are 
seen as very influential organization of the learning organization 
that is the vision, culture, structure, strategy, technology, and 
human resources.  
         Vision is referred to in the context of the learning 
organization is the organization's future direction to be addressed 
and be guidelines and values to every employee in the 
organization of what and how to make decisions and act. 
Organizational culture is defined as the values, norms, beliefs, 
how to behave and be certain agreed within the organization. The 
organizational structure in question is the organizational structure 
that is more flexible and oriented towards involving members of 
the organization (to participate); the task force (Task Force) set 
up to cover the lack of bureaucracy; the organizational structure 
are: flexibility, openness, freedom, giving the opportunity to the 
employee, the employee involved is not based on the position but 
is based on team-oriented, performance improvement, can be 
entered by anyone, to maximize the flow of information, very 
open to the experience. Another feature of the structure of the 
organization is: simple, flat hierarchy, and holistic; based 
projects implemented in the form of the team, particularly a 
structure of networks or across functions; a small working group 
(team), but thinking entrepreneurs.  
         In addition to the vision, culture and structure is also 
equally important that there is support in the form of strategy. 
The strategy is characterized by a lack of planning, methods and 
tactics and measures in achieving its performance. In supporting 
the organization as a faster learning organization also needed the 
support of technology. Technology referred to in this case in the 
form of information technology, technology related to efforts to 
support the learning, performance support system that 
electronically.  
         Another important factor that lately has realized the 
importance of an organization is Human (apparatuses) in the 
sense the employees are distributed based functions. Functions 
based on the "principle of the right man on the right place".  
         Based on the research results as described above 
demonstrate that the factors that support the Public Works 
Department Raja Ampat as a faster learning organization consists 
of several factors namely; 1) support the management and 
organization; 2) organizational structure; and 3) technology. 
Leadership and organizational support is shown in the form of a 
subordinate to give an opportunity to grow and improve their 
competence by giving the opportunity to engage in various 
activities to resolve the issues at hand and engage in a variety of 

technical guidance and education and training. Support 
organizational structure deemed relevant enough as a learning 
organization that is the formation of a team that no longer relies 
on the structure hirarkhis. While technological support in the 
form of the use of information technology to support the tasks 
given to employees.  
         In the perspective of faster learning organization, the 
support of the leadership, organizational structures and 
technology is seen is not enough. Vision for the learning 
organization is a very important factor, especially the support of 
a common vision (shared vision) as has been emphasized by 
Prahalad (in Marquardt, 1996) [1]. Learning and knowledge that 
will be created requiring a directional steering and vision of what 
and where the organization wants to accomplish in the future. If 
there is already support for the vision and then coupled with the 
leadership role that helps implement that vision through a 
process of learning and creativity of employees, the leadership is 
very significant.  
         In addition to the support organization and a shared vision 
related learning objectives then another factor that is equally 
important is the support of culture. Culture is the values that 
grow and built jointly by members of the organization who 
became director how to behave in the organization, interact both 
inside and outside the organization. This culture can be a 
reference with all members of the organization to act and behave 
in order to achieve organizational goals. While in the context of 
the Public Works Department of the Raja Ampat Regency 
cultural support learners have not formed properly. Thus it can 
be understood if the Public Works Department of Raja Ampat 
expected faster learning in order to optimize the performance of 
the organization has not materialized.In organizations already 
contained a vision, but a vision that directs where learning will 
be directed that does not exist. Moreover, the organization's 
vision owned not provide direction on learning strategies as a 
means used to realize the mission and improved its 
organizational performance.  
         Similarly, in a survey that has been conducted shows that 
the strategies being used are in accordance with the 
environmental conditions of the organization, but in the context 
of the learning organization expected the strategy should be a 
bottom-line organizations, particularly the strategy to make the 
learning process as a strategy to achieve organizational 
objectives. It is not yet awakened in the context of a situation 
strategy intended by employees.  
         A very important aspect is the placement of human 
resources (employee) which is already in line between the 
competency of the position or positions occupied. The existing 
problems in the Public Works Department of  Raja Ampat is not 
only related to staffing that must be in accordance with their 
competence but indeed human resources there are relatively still 
needs to be improved not only in terms of formal education but 
also skills related to the duties and functions. Of the 52 people 
pegawaterdapat 25 people educated junior and senior level only 
meaningful 48.1% of all existing employees. This condition is 
very influential because, according to Prahalad (in Marquardt, 
1996) [1] one of the prerequisites of an organization into a 
learning organization in organization should be filled by people 
who master in the art (personal mastery).  
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         Based on the analysis above, it can be concluded that the 
support organization to become a learning organization that 
faster is not optimal and it is in line with the results of the 
assessment scale has been done that is to say Public Works 
Department of Raja Ampat still require the commitment of all 
parties to improve the support organization already there are so 
far apart, the other essential support such as a shared vision in the 
context of a learning organization, the culture of  learning, 
learning-based strategy, human resources master of each field is 
also important to be presented.  
         Departing from the analysis results, it can then put forward 
the proposition 4 as follows : Proposition 4 : Organization faster 
in learning not only need the support of technology, 
organizational structure, and strategy alone but also requires 
support pembejaran vision, culture learners, who mastered the 
art of human resources.  
   

IV. CONCLUSION  
          Based on the findings and the discussion that has been 
done in chapter four, then the following can be concluded from 
the overall results of this study which is as follows:  

a. Speed level Department of Public Works Raja Ampat in 
learning to improve their performance evaluated turns 
categorized as new organizations entering the early 
stages of the implementation of Faster Learning 
Organization.  

b. Learning strategies used by the Public Works 
Department of Raja Ampat in order to improve 
performance is a learning strategy that uses a 
combination of the Cultivate strategy with the transform 
strategy.  

c. Type of learning used Public Works Department Raja 
Ampat district in an effort to improve performance is 
adaptive learning, anticipative learning, active 

learning, learning task, learning leadership, and team 
learning.  

         Support from the Public Works Department Raja Ampat in 
encouraging the growth of learning activities in the form of  
leadership and organizational support, organizational structure 
and technology. 
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Abstract- The purpose of this study was to analyze the behavior 
of the bureaucracy in the line of duty in the autonomous region. 
This study used two theoretical approaches and models of 
behavior of bureaucratic red tape. Adherence to the rules can 
lead to positive and negative impacts. The methods used by 
qualitative analysis that explains the behavior of the bureaucracy 
in the line of duty. The results of this study indicate an increase 
discipline for the apparatus. Improved discipline can lead to 
rigidity in implementing the rules and reliance on superior 
orders. This is due to increasingly stringent regulations and the 
enactment of sanctions. 
 
Index Terms- Behavior bureaucracy, decentralization, digression 
destination 
 

I. INTRODUCTION 
ational bureaucracy as an organization that has the 
characteristics of formalization, centralization, hierarchy 

and oversight can provide an efficient and effective organization 
in achieving its goals. During the New Order, the Indonesian 
government is centralizing all decisions or policies which are in 
the central government, so that the dependence of local 
government to the government of the apparatus in carrying out its 
duties as a public servant who serves the community. 
        Based on the research results Priyo Budi Santoso (1995) and 
Mason C. Headley (2006), in the organization of the bureaucracy 
in Indonesia since the days of empire, until the time of the Old 
Order and New Order to the reform era has yet to show the 
change, namely bureaucracy feudalistic style. According to 
Weber closer patrimonial domination, where the positions and 
behavior of the entire hierarchy is based more on personal 
connections and relationships "father of the men" or patron-client 
relationship, the relationship between the ruler individuals who 
accumulate power or interests. 
        After the Indonesian government experienced bureaucratic 
reform in accordance with Law no. 32 In 2004, changes to the 
transfer of power or authority of the central government to local 
governments. The local government has the authority to regulate 
its own domestic affairs in accordance with its potential. This is 
in accordance with Law No. 32 In 2004, Regulation no. 3 In 
2009, PP. No. 41 in 2007 and PP. no. 46 in 2011. 
        With the reform of the bureaucracy occurred paradigm 
change (Setiyono, 2012) on the working system and working 
procedures, patterns of attitude and creativity, the pattern of the 
operation and management work. With these changes, especially 
the expected changes in the behavior of government officials in 

performing their duties. From the beginning always get directives 
or instructions, waiting for orders to be more creative, innovative 
and not always wait for orders from above. Because each 
apparatus given delegation of authority in carrying out their 
duties in accordance with their duties. 
        With the delegation of authority granted is expected to 
achieve organizational goals. However, the bureaucracy can lead 
to the occurrence of irregularities destination (dysfunction goals) 
as the rigid bureaucracy against the occurrence of environmental 
changes, impersonal and low performance. 
        Based on these problems, the authors focus on the behavior 
of the bureaucracy in carrying out their duties during regional 
autonomy. So that the formulation problem in this study is how 
the bureaucracy in carrying out its duties and functions in Office 
Government Makassar City. 
 

II. LITERATURE REVIEW 
        There are two theoretical approaches in the study discusses 
the theory of bureaucracy and bureaucratic behavior model. 
 
1. Bureaucracy as Rational organization. 
        According to Martin Albrow, bureaucracy as a rational 
organization as an organization that maximizes efficiency in 
administration with the main objective to maintain stability and 
efficiency within organizations large and complex. 
        Meanwhile, according to Weber bureaucracy as a rational 
organization that has the characteristics: 
 
        1. Hierarchy, in an organization are leadership and superior 
levels set out in the regulations. It is intended to regulate the 
behavior or performance as a means to control systematically 
subordinates and superiors. So as to avoid arbitrariness and avoid 
the occurrence of personal interest. 
 
        2. The formalization. Is standardization, rules, roles and 
procedures. Formalization of every organization to control the 
behavior of every employee. Formalization of a code of conduct 
governing the behavior in written form. 
 
        3. Centralized, referring to the hierarchical level has the 
authority to make a decision, if the decision is delegated to a 
lower level if the organization is decentralized and decision-
making authority is stored in the upper level was centralized. 
With centralization, there is the authority which is a form of 
hierarchy and formal relationships within the bureaucracy. 
Authorities determined the organization and compliance 

R  
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subordinate position, where the supervisor has the authority or 
the legal right to manage subordinate. 
 
        4. Monitoring. Supervision is done to regulate the 
relationships and behavior of each employee to be monitored.  
        Supervision in the bureaucracy may be rules, standards and 
internal procedures that may affect behavior. 
 
2. Behavioral Theory of Bureaucracy 
        In the second approach is a model of bureaucratic behavior 
which assumes that the behavior of bureaucracy obey the 
regulations suggest something expected results and those that 
generate the unexpected. The model of bureaucratic behavior as 
follows: 
        Bureaucratic rules and impersonality is more important than 
the goal to be achieved so that deviations purposes (displacement 
cave) l and the loss of organizational effectiveness (Robbins, 
1990: 342). Philip Selznick (Robbins, 1990: 344) emphasizes 
that specialization and differentiation creating subunits interests 
with different objectives resulting in conflicts between subunits. 
Furthermore Gouldner (1954) in Teneko, Soeleman B. (1990)  
against the bureaucracy, because the purpose of the organization 
is made not only sets the behavior unacceptable, but also 
establishes a minimum level of achievement is considered to be 
sufficient. In this case, people will only do the minimum to fulfill 
its duties. 
 

III. RESEARCH METHODS 
        Approach researchers used a qualitative research approach. 
by using ethnographic design. Therefore, this study analyzes the 
behavior of bureaucrats in their application to management of 
local government administration in the Office of Makassar, the 
unit of analysis is a group of individuals in the organization. 
        The type of data collected is secondary data and primary 
data. Secondary data sourced from literature, photographs, 
recordings and other written documents relevant while the 
primary data is data obtained directly at the object, in the form of 
verbal form of words and behavior related to other research 
subjects. 

IV. RESULTS AND DISCUSSION 
        Bureaucratic behavior toward authority in carrying out its 
duties and functions to the Office of the City Government of 
Makassar. 
 
1. The organizational system and Employees Working 
Procedure 
        The change from centralization to decentralization, based on 
the results of the study, in a time of regional autonomy devolved 
to the local government authority is no longer entirely in the 
central government. In accordance with Law no. 32 in 2004. The 
results showed that, with the absence of power in local 
government as the top management, the local government gave 
delegates the authority to set the region in carrying out its duties 
and functions. 
 
2. Attitude and Creative Force 

        Based on the results of the research, attitude and creativity 
bureaucratic officials in carrying out its duties and functions is 
highly dependent on the structure of one's position. Therefore, 
the actual execution of the job functions do not rely on just one 
person who controls the post, but depend on the structure of the 
post. 
        Head of the agency (Echelon II) which is the top-level 
leadership (High Management) is the person responsible for the 
successful mission of the organization. Therefore, they are 
people who have to have a broad view, has the ability to look 
ahead that can bring progress for the organization. 
        At the mid-level leaders (head portion, the head office and 
forth or echelon III) which is an upper-level liaison leadership 
wisdom, for the purposes of the leadership of the lower level. 
Required skills / skills to translate the policy in detail, so that it 
can easily be guidance or direction in the implementation of tasks 
by the leadership of the lower level. Competences of the mid-
level leadership (Echelon III), namely administrative skills / 
management is still greater than the technical skills. 
        While the leadership of the lower level (section chief, head 
of sub-section or echelon IV) who directly handle the tasks of an 
operational nature, required skills / technical skills bigger, while 
the skills of administrative / management is not much needed, 
because they directly lead execution of work by providing 
instructions, guidance and control continuously work to his 
subordinates. 
 
3. Patterns and Operating System 
        Changes in the operating system or pattern of organization 
suggests dialogue, discussion and sharing of ideas or opinions 
between superiors and subordinates, superiors and superiors. 
This shows the creativity and achievements of employees in 
carrying out their duties. Each SKPD have the authority to carry 
out their duties in accordance with the duties in accordance with 
Regulation no. 3 in 2009. 
 
4. Performance Management 
        Each apparatus involved in the management process from 
planning, implementation, monitoring and evaluation. 
        a. Planning : The involvement of any government officials 
made plans done gradually from the sub unit through a 
coordination meeting then continued until the head SKPD 
leadership level, for example in the preparation of SOP and 
manufacture of the Strategic Plan. 
        b. Implementation : In carrying out its duties given 
delegation of authority both at the staff level until structural 
officials. The authority granted is one way how the staff and 
structural officials carry out their duties in accordance with the 
abilities and duties of each. 
        c. Coordination : The form of coordination is done 
gradually from the staff to the structural officials. The 
coordination at the staff carried out by direct communication to 
their superiors, starting from the head of section, head section 
and the head of the agency. 
        d. Supervision : Supervision is done in phases related to the 
duties that have been performed by each holder duties. 
Supervision is done internally ie within the scope of the SKPD 
and externally through the Inspectorate in the form of monthly 
reporting. If the implementation does not match the specified 
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obtained it penalized like apparatus itself, whether disciplinary 
sanctions. 
        e. Evaluation : Evaluation is an assessment of work for 
staff and structural officials in carrying out the duties and 
functions 
        f. Decision Making : Decision-making can be done either 
subordinates or superiors. Decision-making routine doing 
repetitive and routine can be done by lower-level leaders, as head 
of section, head section. While the decision is not routinely 
carried out by senior management. 
        In this decision-making is indispensable idea or ideas of 
each employee as an input or information for leaders in making 
decisions. Suppose that in the preparation of strategic planning 
documents on education, compiled jointly by the head SKPD 
with his staff, and it was decided by the head SKPD or head of 
the agency with reference to the policies of Mayor of Makassar. 
As for the decision of the highest strategic nature conducted by 
the Mayor of Makassar. 
 

V. CONCLUSION 
        Bureaucracy in carrying out their duties during the 
Decentralization showed increased discipline for civil servants, 
in terms of adherence to regulations, diligence work, 
responsibility and job satisfaction. It is based on the change in 
government from centralized to decentralized, namely: 
 
        a. Employee work rules and working systems. With 
decentralization, given the authority to carry out tasks including 
the authority to make regulations, one local regulations. Each 
SKPD had the authority to make regulations for the apparatus to 
enforce discipline, especially in the presence of regulatory 
discipline. Changes in the level of employee discipline becomes 
better. 
 
        b. Attitude and creativity. With the authority granted, each 
SKPD have the authority to carry out their duties. The authority 
granted in accordance with the duties and functions, the required 
human resources in a creative, innovative and diligent work. 
 
        c. Operating system.  In performing its duties, the 
communication is done between superiors and subordinates, 

either orally or in writing. Written communication is done by 
making regulations or procedures to be adhered to by any 
government officials (bureaucrats), or a memo made by any 
superiors to subordinates. While oral communication is done 
with the approach of human relations (human relations), between 
superiors and subordinates and between colleagues. Oral 
communication is done with the aim to create an atmosphere 
conducive for civil servants are motivated to work. 
 
        d. Work management. With the authority granted, each 
apparatus involved from the planning, implementation, 
monitoring and control, run, give advice or ideas, ideas as input 
or data for their employers to take out a policy. Such as 
involvement in the meeting, each government officials are given 
freedom of expression of ideas, ideas. This suggests the 
participation and collaboration within a team. 
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Abstract- Dust storms are a common atmospheric phenomenon in Iraq especially during spring and summer months. Their frequency 
of occurrence has increased drastically in the last decade and it is increasing continuously due to many factors including urbanization 
in areas previously devoted to agriculture, drought, military operations that remove sandy pavements that would otherwise cap dust, 
and upstream dams on the Tigris and Euphrates Rivers that reduce the water available to Iraq.  The aim of this work is to analyze the 
synoptic situation of a massive dust storm occurred on the first week of July 2009 and covered most of Iraq. TOMS aerosols index and 
weather maps for three days from 3rd of July to 5th were used for this purpose. Results indicated that the storm was typically caused 
by Shamal wind. Results also showed  patterns of upward surface vertical velocity, downward 850 hPa level vertical velocity, and 
northwesterly horizontal wind on both pressure levels. The horizontal wind was strongest on 3rd of July and was weakening and 
shifting eastwards on the following days. It is believed that such patterns may have caused the severity and persistence of the storm.        
 
    Index Terms- Dust storm, MODIS, TOMS AI, Synoptic 
 

I. INTRODUCTION 
ust phenomenon is an important natural disaster that has been highly considered by many researchers to study their sources,  
movement direction, and consequences of its expansion as well as its control. Environmental impacts of dust storms, reported in 

the literature include reduced soil fertility and damage to crops, a reduction of solar radiation and in consequence the efficiency of 
solar devices, damage to telecommunications and mechanical systems, dirt, air pollution, increase of respiratory diseases and so on 
[1]. Major dust storms occur over the Middle East region nearly every spring and summer and cause destructive effects in some 
countries like Iraq, Saudi Arabia and Iran. Since 2003 dust storms  in Iraq and surrounded countries were of major concern by research 
community. Kutiel and Furman [2] studied the spatial and temporal characteristics of dust storms in the Middle East by an  analysis of 
the visibility reduction in that region. Anderson [3] has analyzed the impact of 25-27 March 2003 dust storm on military operation. 
Bartlett [4] used an imperial analysis to forecast dust storms for Al Udeid air base in Qatar. He concluded that seasonal patterns and 
dust storm type offers operators within the region a quick synopsis of possible dust prone periods and duration of events.  Khalid [5] 
used TOMS AI data to determine the origin of dust storm sources in Iraq. Maghrabi [6] investigated the impact of dust storm on 
meteorological parameters in central Saudi Arabia. Al-Dabbas et al., [7] studied eight dust storms that occurred between December 
2008 and March 2009 to determine the dust load of these storms. Al-Jumaily and Ibrahim [8] analyzed several dust storms in Iraq. 
They concluded that The most important reason of the occurrence of dust storms in Iraq is the passage of a low-pressure system over 
Iran they carry cool air from that region towards warmer region or warmer air of areas like eastern Syria and Iraq. Hamidi et al., [9] 
analyzed synoptic situation of dust storms in the Middle East. This analysis confirms that the Shamal is related to the anticyclones 
located over northern Africa to Eastern Europe and the monsoon trough over Iraq, southern Iran, Pakistan and the Indian 
Subcontinent. Dehghanpour et al., [10] reported on synoptic analysis of dust systems in Yazd Province of Iran, their results have 
shown that due to the expansion of low pressure heated air tongue of lower latitudes, entered the Iran from east and caused increased 
temperature. Mashat and Awad [11] studied the synoptic features of the autumn dust classes in Northern Saudi Arabia, the study 
showed that the intensity of the vertical motion, the decrease of the static stability over the Arabian Peninsula and its increase over the 
Mediterranean and Arabian Seas, in addition to the northern shift of the atmospheric systems at 500 hPa, are the main factors affecting 
the strength of the dust cases. 
 
 

II. MATERAILS AND METHOD 
  In this work  satellite images of dust storms were used to determine the source and location of storm. These images were captured by 
the Moderate Resolution Imaging Spectroradiometer (MODIS) on board Aqua and Terra satellites which are operated by the National 
Aeronautics and Space Administration (NASA). The Total Ozone Mapping Spectrophotometer (TOMS) aerosol measurements were 
employed for evaluating the strength of storm. These measurements are available in terms of the aerosol index. The Aerosol Index 
(AI) is defined as the difference between the observations and model calculations from a pure molecular atmosphere with the same 
surface reflectivity and measurement conditions. Sea level pressure, surface wind, 850 hPa vertical wind and horizontal wind were 
obtained from the European Center for Medium Range Weather Forecast (ECMWF) for the days of storms. The surface vertical wind 
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maps were obtained from the National Center for Environmental Predication (NCEP). AI and meteorological data were plotted for the 
same areas over which the dust storm were  blowing in order to determine the synoptic patterns associated with them during the three 
days period. 

III. RESULTS AND DISCUSSION 
    Severe dust storm swept Iraq on the period 3-5 July 2009 and moved into Iran. Figure 1 shows  the images captured by  the 
(MODIS) on NASA’s Terra and Aqua satellites.  The image of 3 July 2009 (Figure 1a)  shows that the storm was blown from 
northwestern region of Iraq, near the borders with Syria. This area is believed to be the one of the major sources of dust storms in Iraq. 
The dust takes on a strangely textured appearance: a combination of  small bumps and curving waves. By the time MODIS acquired 
this image, the dust storm had persisted over Iraq for several days. On the next day, the dust storm  spread toward the east and 
southeast, over Iran and the Gulf (Figure 1b). Over much of Iraq, including Baghdad, the dust is thick enough to completely obscure 
the view of the land surface below. To the east and southeast, the dust is thin enough to show shadowy land and ocean surfaces 
beneath, although dust is very thick along the southern coast of Iran. On 5 July 2009, MODIS image (Figure 1c) indicates that in some 
places the dust was only a veil, and the landscape below is recognizable. Parts of the Tigris and Euphrates Rivers are visible. In other 
places, however, the dust is a thick blanket, completely blocking the ground from view. The city of Baghdad was hidden. 
 
 

   
 

Figure 1: MODIS images for a) 3 July, b) 4 July, and c) 5 July 2009 dust storm.. 
 
   Figure 2 gives the TOMS AI for the three days. 3 July 2009 shows an interesting pattern of concentric circles with values of AI 
reaching more than 5.5  the center of the storm, which was located just over the northwestern region of Iraq. On the following day, the 
AI data indicates that the center of the storm slightly moved eastward and thick dust extended to cover most of Iraq (AI greater than 
3). On 5 July 2009, the AI data illustrates that the storm was still covering all Iraq but its thickset part was covering the southeastern 
region and parts of southwestern regions of Iran. 
 
 

   
 

Figure 2: TOMS AI for 3-5 July, 2009 dust storm. 
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   Figure 3 shows the synoptic daily maps of mean sea level pressure (shaded) and surface wind (arrows) for the three days of the 
storm. It is seen that  the area was dominated by a low-pressure system. The center of this low pressure system extended form the Gulf 
to north of Iraq. Dynamically, low-pressure system is produced by counterclockwise spin in the northern hemisphere. As a results the 
surface wind was northwesterly.  On 3 July, the wind was relatively stronger than its value on the following days, which caused the lift  
of dust form the source area. On the following days the wind becomes slower with a shift towards east. This situation may have 
caused the persistence of dust over Iraq for three consecutive days.  This  synoptic situation of a typical situation for the Shamal wind. 
Shamal wind is a northwesterly wind blowing over Iraq, Saudi Arabia and Kuwait. This weather effect occurs anywhere from once to 
several times a year, mostly in summer but sometimes in winter. The resulting wind typically creates large sandstorms that impact 
these countries.  The surface vertical velocity maps, shown in Figure 4,  indicates that the area was dominated by negative values of 
vertical velocity. Negative vertical velocity is produced by ascending motion of air. Figure 5 gives the 850 hPa maps of the vertical 
wind (shaded) and horizontal wind (arrows). It is clear that on the 850 hPa level (which is about 1.5 km above the ground),  the 
vertical wind was positive (downward motion) over the area of the dust storm. On 3 July the vertical wind map shows two regions of 
relatively high values and one of these areas is just above the core of the dust storm. The horizontal wind was strong westerly on 3 
July and became weaker on 4 July and on July 5 it was shifted eastward. 
 

   
 

Figure 3: Surface level pressure (shaded) and surface wind (arrows) for 3-5 July 2009. 
 
 

 
 
 

   
 
 

Figure 4: Surface vertical wind for 3-5 July 2009. 
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Figure 5: 850 hPa level vertical wind pressure (shaded) and horizontal wind (arrows) for 3-5 July 2009. 

 

IV. CONCLUSION 
   The dust storm which has raged through Iraq in the first week of July 2009 was considered to be the worst in living memory. 
Analysis of surface  weather  maps  indicated that this storm was initiated by Shamal. Although Shamals have long occurred in this 
region and caused frequent dust storm, other  factors may have contributed to a severity and life time of such storm.  Analysis of 
synoptic patterns suggested that upward motion at the surface, downward motion at 850 hPa and weakening  northwesterly surface 
wind may have caused the storm to be sever and covered most of Iraq for three consecutive days. 
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Abstract- Many procedures are available in the literature on 
testing for univariate normality. Among them, the procedure of 
Shapiro and Wilk (1965) is a very effective test to detect 
departures from normality. The Shapiro-Wilk procedure has been 
extended to test multivariate normality recently by Alva and 
Estrada (2009). The present paper proposes another approach to 
extend the Shapiro-Wilk procedure for testing multivariate 
normality. A simulation study has been carried out to get the 
critical values of the proposed statistic in order to make it 
applicable to dimensions 2 and 5. Power comparison of the new 
approach to the one given by Alva and Estrada (2009) is 
presented for a contaminated alternatives. The software for the 
same is developed in R Language.  
 
Index Terms- Testing Multivariate normality, Power of Tests, 
Monte Carlo Simulation 
 

I. INTRODUCTION 
n most of the applications of statistics dealing with multi-
dimensional datasets, the multivariate normal distribution 

plays a pivotal role. Much theoretical development has taken 
place so far on the multivariate normal distribution and many of 
the procedures for analyzing multivariate response data require 
joint normality of the multivariate responses. Simulation studies 
of Mardia (1975), besides those of others, emphasize the 
importance of the multivariate normality assumption for many of 
these procedures which are not robust to non-multivariate-normal 
data.  
         In the past, about 40 to 50 different approaches have been 
proposed to test for multivariate normality, but no single 
procedure is the best to detect various types of departures from 
multivariate normality. An early work is that of Healy (1968) 
who proposed a plotting technique while Andrews et al. (1971) 
gave a procedure based on Mahalanobis distances. A powerful 
procedure based on the Shapiro-Wilk (1965) procedure was 
given by Royston (1983). Recent contributions in this area 
include the articles by Szekely and Rizzo (2005), Holgersson 
(2006), Alva and Estrada (2009) and Tenreiro (2011) among 
others. Even though many tests for multivariate normality exist, 
the assumption of multivariate normality is generally not tested 
by many practitioners of statistics. This is due to lack of 
awareness and non-availability of software for many of these 
techniques.  

         In this paper, we seek to extend the Shapiro-Wilk 
procedure because this test is very powerful compared to many 
other procedures in the univariate case. Alva and Estrada (2009) 
have recently proposed one extension of the Shapiro-Wilk 
procedure to test for multivariate normality. These authors, 
through numerical simulation studies, investigated the power of 
their test against a wide range of alternatives for dimensions p = 
2 and 5. Although their test is better than other existing 
procedures in detecting some types of departures from 
multivariate normality, it does not work well in detecting 
contamination from  non-normal distributions especially when p 
= 5.  
         In this paper, we propose a different approach to extend the 
Shapiro-Wilk procedure to test for multivariate normality. For 
now, we consider dimensions 2 and 5 and aim at detecting 
certain types of non-normal contaminations in multivariate 
distributions. As there are no theoretical / algebraic expressions 
for the distribution of the Shapiro-Wilk statistic, the present 
study uses Monte Carlo simulations for developing tables of 
critical values and for carrying out power investigations as Alva 
and Estrada (2009) have done.  
         In Section 2, the approach of Alva and Estrada (2009) is 
briefly discussed. The proposed new extension of Shapiro-Wilk’s 
approach is presented in Section 3. The critical values of the test 
of size α = 0.05 for dimensions 2 and 5 are developed in Section 
4. Section 5 discusses the results of the power investigations 
carried out for a class of contaminated alternatives and compares 
the powers of the proposed test procedure with the test of Alva 
and Estrada (2009). In Section 6, remarks highlighting the 
findings of the current investigations are given. The software for 
the new approach has been developed using R Language.  
 

II. A REVIEW OF THE PROCEDURE OF ALVA-
ESTRADA 

         Let X1, X2, . . .,Xn be independent and identically 
distributed random vectors of dimension p ≥ 1. Denote the p-
variate normal distribution with mean vector μ and var-cov 
matrix Σ by Np(μ, Σ). Also, let 0 be the null vector of order p 
and I be the identity matrix of order p x p. It is well known that 
Xi ~ Np(μ, Σ) if and only if Zi = Σ−1/2(Xi – μ) ~ Np(0, I). 

Let X  = 
1−n ∑ =

n

i i1
X

be the sample mean vector and S 

=
1−n ∑ =

−−
n

i ii1
')()( XXXX
be the sample var-cov matrix 

I 
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and S−1/2 be the positive definite square root of S−1. When X1, 
X2, . . . ,Xn follow Np(μ, Σ), the random vectors Zi = S−1/2(Xi – 
X ) have a distribution close to Np(0, I). This also means that the 
coordinates of Zi denoted Z1i, Z2i¸. . . , Zpi are approximately 
independent univariate normal random variables.  
         To test the null hypothesis H0: X1, X2, . . . ,Xn is a sample 
from p-variate normal distribution, Alva and Estrada (2009) 
proposed the test statistic  

  WAVE = p−1
∑ =

p

i ZiW
1

                                                              
(2) 

where ZiW  is the Shapiro-Wilk’s statistic evaluated on the ith 
coordinate of the new coordinate system Zi. If H0 were true, 

each of the ZiW  is expected to be close to unity. Alva and 
Estrada (2009) therefore, proceed with the understanding that if 

WAVE is close to unity, each ZiW   is expected to be close to 
unity. Thus, the test would reject H0 for ‘small’ values of the 

statistic WAVE. That is, the test rejects H0 if WAVE < pnc ,;α  

where pnc ,;α  is a quantity satisfying the condition  

P{WAVE < pnc ,;α  | H0 } = α 
α being the desired size of the test. It is noted that for p = 1, the 
Alva-Estrada statistic reduces to the Shapiro-Wilk statistic. 
 

III. THE PROPOSED EXTENSION OF SHAPIRO-WILK 
PROCEDURE 

         The present paper develops a modified extension of 
Shapiro-Wilk procedure, different from that of Alva and Estrada 
(2009). The procedure suggested by these authors is based on the 
‘Average’ of the Shapiro-Wilk statistics computed in the ‘p’ 
dimensions. However, the averaging of the ‘p’ statistics may 
probably ‘hide’ the presence of a ‘small’ value among them and 
thereby lead us to wrongly accept joint normality when it is 
actually not the case. Thus, the existence of a non-normal 
marginal in one or a few of the dimensions may go undetected in 
the approach of Alva-Estrada. The proposed modification is 
expected to be more sensitive in detecting marginal departures 
from normality. 
 

The statistic we propose in this paper is  

WMIN = 
{ }iZ

pi
WMin

≤≤1                                                            (3) 
 

         If H0 were true, ‘each’ of the ZiW  is expected to be close 

to unity; equivalently, the least of the ZiW is expected so. Thus, 
the test would reject H0 for ‘small’ values of the statistic WMIN. 

That is, the test rejects H0 if WMIN < pnd ,;α  where pnd ,;α  is a 
quantity satisfying the condition  
 

P{ WMIN < pnd ,;α  | H0 } = α 
α being the desired size of the test. It is noted that for p = 1, the 
proposed new statistic reduces to the Shapiro-Wilk statistic. 
 

IV. CRITICAL VALUES FOR THE WMIN TEST 
STATISTIC 

         As had been done for the earlier statistics mentioned, the 
null distribution of the statistic WMIN also has to be obtained by 
simulation to find the critical values required for carrying out the 
test for multivariate normality. For dimensions p = 2 and 5 and 
for each of various sample sizes, we repeat the sampling 100000 
times to generate the null distributions of the statistic WMIN for 
each combination of 'p' and 'n'. Tracking the important quantiles 
identified over the various stages of repetitions, such as 1000, 
5000, 10000, 50000, 75000 and 100000, it is found that 
'convergence’ take place in a convincing manner as the number 
of repetitions increase. In fact, the 'convergence' happens 
somewhere close to 10000 repetitions itself. 
         Even though, the quantiles of various orders found from the 
simulation study can be presented here, it is the quantiles of order 

0.05 namely pnd ,;05.0  that are required for purposes of carrying 
out the test for multivariate normality and hence, quantiles of this 
order alone are summarized in Table 1 below. We emphasize 
that, the sample size 'n' is required to be greater than the 
dimension 'p' to carry out the test and therefore, the cells 
corresponding to n = 3, 4, 5 are empty when p = 5.     
 

Table 1 [Critical values d0.05;n,p of WMIN] 
 

N WMIN(p=2) WAVE(p=2) WMIN(p=5) WAVE(p=5) 
3 0.7609 0.8159 -- -- 

4 0.727 0.8077 -- -- 

5 0.7434 0.8169 -- -- 

6 0.7592 0.8285 0.7203 0.8598 
7 0.7783 0.8411 0.7387 0.869 
8 0.7943 0.8521 0.7555 0.8773 
9 0.8071 0.8611 0.7721 0.8851 
10 0.8188 0.8696 0.7858 0.8918 
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11 0.8304 0.8774 0.7979 0.898 
12 0.8403 0.8843 0.8095 0.9036 
13 0.8476 0.8899 0.8189 0.9084 
14 0.8559 0.8956 0.8286 0.9127 
15 0.8626 0.9003 0.8366 0.9167 
16 0.8685 0.9046 0.8439 0.9204 
17 0.8748 0.9092 0.8503 0.9237 
18 0.8799 0.9123 0.857 0.9266 
19 0.8847 0.9161 0.8617 0.9291 
20 0.8891 0.9194 0.8673 0.932 
30 0.9189 0.9406 0.9035 0.9499 
40 0.9359 0.953 0.9239 0.9601 
50 0.9468 0.9608 0.9372 0.9668 
60 0.9545 0.9663 0.9461 0.9715 
70 0.96 0.9704 0.9528 0.9749 
80 0.9644 0.9736 0.9579 0.9776 
90 0.9679 0.9761 0.9621 0.9798 
100 0.9709 0.9783 0.9656 0.9815 

 
 

V. POWER COMPUTATION AND COMPARISON OF WMIN AND WAVE 
         The powers of WMIN and WAVE have been estimated by using Monte Carlo simulation of samples of sizes n = 3 (1) 20 (10) 100 
for dimension p = 2 and n = 6 (1) 20 (10) 100 for dimension p = 5. The test size is taken to be α = 0.05. For each combination of (n, p), 
10000 random samples were simulated from each of the specified alternative distribution. The alternatives that have been considered 
in this paper include multivariate distributions which are normal in some dimensions but 'contaminated' with non-normal distributions 
in one dimension. The findings are presented in the sequel. 
 
5.1 Power investigations for dimension p = 2  
         The alternative distributions considered in this section are those with a normal marginal in one dimension and a non-normal 
marginal in the second dimension, as specified below: 
(1) N1(0,1) x Cauchy1(0,1) 
(2) N1(0,1) x Exponential1(1) 
(3) N1(0,1) x LogNormal1(0,1) 
(4) N1(0,1) x Weibull1(1,1) 

 
         The empirical powers of the procedures based on the proposed WMIN statistic and the existing WAVE statistic of Alva and Estrada 
(2009) are both reported for the different sample sizes and for the four different alternatives in the following table. 

 
Table 2 [ Empirical Powers of WMIN and WAVE for p = 2 and test size α = 0.05] 

 
n WSMIN (1) WSAVE (1) WSMIN (2) WSAVE (2) WSMIN (3) WSAVE (3) WSMIN (4) WSAVE (4) 
3 0.0643 0 0.0488 0 0.0472 0 0.0505 0 
4 0.1575 0.1098 0.0679 0.0538 0.0912 0.0697 0.0696 0.0619 
5 0.2468 0.2115 0.097 0.09 0.1542 0.1313 0.0994 0.0863 
6 0.3083 0.2921 0.1266 0.1216 0.2201 0.2074 0.1307 0.131 
7 0.3814 0.3616 0.1683 0.1627 0.292 0.2744 0.1764 0.1642 
8 0.4448 0.4261 0.2232 0.2128 0.3624 0.3467 0.2167 0.2093 
9 0.5014 0.4852 0.2628 0.252 0.4272 0.3989 0.2584 0.2452 
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10 0.5359 0.5237 0.3112 0.298 0.4849 0.4686 0.3006 0.289 
11 0.5874 0.57 0.3589 0.334 0.5431 0.5183 0.3536 0.3336 
12 0.6319 0.6178 0.3982 0.3755 0.6038 0.5743 0.403 0.3793 
13 0.6596 0.6432 0.4407 0.4157 0.6529 0.6298 0.4326 0.4123 
14 0.6944 0.6824 0.4837 0.4597 0.7019 0.6753 0.492 0.4615 
15 0.7237 0.7082 0.5308 0.4973 0.7386 0.7123 0.525 0.5014 
16 0.7534 0.7426 0.5637 0.5357 0.7712 0.7443 0.5673 0.5374 
17 0.7749 0.7672 0.6107 0.578 0.8029 0.7738 0.6103 0.5811 
18 0.8033 0.7921 0.6502 0.6107 0.8318 0.8088 0.6474 0.6076 
19 0.8222 0.8097 0.6892 0.6568 0.8565 0.8349 0.6783 0.6449 
20 0.8421 0.8313 0.7169 0.6849 0.8846 0.8655 0.7165 0.6874 
30 0.9455 0.9402 0.9161 0.8898 0.9803 0.9727 0.9146 0.8878 
40 0.98 0.9782 0.9827 0.9725 0.9981 0.9965 0.9807 0.9715 
50 0.9943 0.9938 0.9976 0.9951 0.9999 0.9995 0.9966 0.9954 
60 0.9985 0.998 0.9998 0.9992 1 1 0.9993 0.9989 
70 0.9999 0.9996 0.9999 0.9998 1 1 1 1 
80 0.9999 0.9998 1 1 1 1 1 0.9999 
90 0.9999 0.9999 1 1 1 1 1 1 
100 1 1 1 1 1 1 1 1 

 
The following figures give the power curves as a function of the sample size: 
 

Fig 1 [Power Curves for N1(0,1) x Cauchy (0,1) Alternative based on 10000 Repetitions] 
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Fig 2 [Power Curves for N1(0,1) x Exponential1(1) Alternative based on 10000 Repetitions] 

 
 

Fig 3 [Power Curves for N1(0,1) x LogNormal1(0,1) Alternative based on 10000 Repetitions] 
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Fig 4 [Power Curves for N1(0,1) x Weibull1(1,1) Alternative based on 10000 Repetitions] 

 
 
5.2 Power investigations for dimension p = 5  
         The alternative distributions considered in this section are those with normal marginals in four dimensions and a non-normal 
marginal in the fifth dimension, as specified below: 
(5) N4(0,1) x Cauchy1(0,1) 
(6) N4(0,1) x Exponential1(1) 
(7) N4(0,1) x LogNormal1(0,1) 
(8) N4(0,1) x Weibull1(1,1) 

 
         The empirical powers of the procedures based on the proposed WMIN statistic and the existing WAVE statistic of Alva and Estrada 
(2009) are both reported for different sample sizes and for the four different alternatives in the following table. 
 

Table 3 [ Empirical Powers of WMIN and WAVE for p = 5 and test size α = 0.05] 
 

N WSMIN (5) 
WSAVE 
(5) WSMIN(6) WSAVE(6) WSMIN (7) 

WSAVE 
(7) 

WSMIN 
(8) 

WSAVE 
(8) 

6 0.2544 0.1765 0.0664 0.0516 0.1191 0.081 0.0639 0.0488 
7 0.3096 0.241 0.0786 0.0687 0.1537 0.1209 0.0828 0.0699 
8 0.3681 0.3117 0.099 0.0879 0.2138 0.1754 0.0928 0.0843 
9 0.4157 0.369 0.1273 0.1126 0.2597 0.2178 0.1254 0.1126 
10 0.4806 0.4227 0.1516 0.135 0.3181 0.2681 0.153 0.1322 
11 0.5165 0.4681 0.1835 0.1577 0.3693 0.3172 0.1744 0.1554 
12 0.5545 0.5115 0.2123 0.1871 0.4189 0.3558 0.2152 0.186 
13 0.6026 0.5495 0.2387 0.2128 0.4689 0.4026 0.2448 0.2174 
14 0.6378 0.5931 0.2789 0.2332 0.5183 0.445 0.276 0.2327 
15 0.6728 0.6222 0.3036 0.2587 0.5742 0.501 0.3079 0.2612 
16 0.6934 0.6497 0.3562 0.3005 0.6185 0.542 0.3474 0.2942 
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17 0.7187 0.6756 0.3811 0.3234 0.6585 0.5756 0.3819 0.322 
18 0.7429 0.6956 0.4189 0.3559 0.6921 0.6022 0.4212 0.3583 
19 0.7696 0.7298 0.448 0.3718 0.7233 0.6379 0.4446 0.3701 
20 0.7934 0.7552 0.4833 0.4109 0.7481 0.6698 0.4941 0.412 
30 0.9278 0.9048 0.7825 0.6795 0.9429 0.8929 0.7712 0.6769 
40 0.974 0.964 0.9232 0.8478 0.9903 0.9732 0.93 0.8489 
50 0.9929 0.9871 0.9805 0.9419 0.9988 0.9933 0.9806 0.9401 
60 0.9982 0.9957 0.9955 0.9789 0.9995 0.9984 0.9963 0.9797 
70 0.9993 0.9986 0.9993 0.994 1 0.9999 0.9992 0.9938 
80 0.9999 0.9998 0.9998 0.9988 1 0.9999 0.9999 0.9984 
90 1 1 1 0.9999 1 1 1 0.9998 
100 1 1 1 1 1 1 1 1 

 
The following figures give the power curves as a function of the sample size: 
 

Fig 5 [Power Curves for N4(0,1) x Cauchy (0,1) Alternative based on 10000 Repetitions] 
 

 
 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 12, December 2015      616 
ISSN 2250-3153   

www.ijsrp.org 

Fig 6 [Power Curves for N4(0,1) x Exponential1(1) Alternative based on 10000 

Repetitions]  
Fig 7 [Power Curves for N4(0,1) x LogNormal1(0,1) Alternative based on 10000 Repetitions] 
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Fig 8 [Power Curves for N1(0,1) x Weibull1(1,1) Alternative based on 10000 Repetitions] 

 
 

VI. CONCLUSIONS  
         A perusal of the findings in Section 5 brings out the fact 
that the new procedure based on WMIN statistic is more sensitive 
in detecting even 'marginal' departures from normality compared 
to the one based on WAVE. For bivariate distributions (p = 2), it is 
observed that the WMIN procedure consistently performs better 
than the WAVE procedure across all 'small sample' sizes while 
'closeness' between the two procedures occurs for large sample 
sizes 'n' exceeding 40. Interestingly, for very small sample sizes, 
especially in the case of contamination from Cauchy and 
LogNormal marginals, the new procedure performs quite 
remarkably.  
         In the case of five-dimensional distributions, the 
consistently higher performance of the WMIN procedure is more 
pronounced than for bivariate disributions. Also, as in the case of 
bivariate distributions, the remarkable higher performance of 
WMIN for very small sample sizes is again observed in the case of 
Cauchy and LogNormal contaminations. The closeness between 
the WMIN and WAVE procedures occurs only for still larger 
sample sizes 'n' exceeding 60. 
         Overall, it is found that, the WMIN procedure looks a 
promising one in detecting departures from normality in the form 
of non-normal marginal contaminations especially with samples 
of small and medium sizes. The performance of this statistic in 
detecting other types of non-normality in multivariate 
distributions is being addressed in another publication. 
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Abstract- The present study was designed to investigate n-type 
perovskite oxide based superlattices as a potential materials 
system for thermoelectric power generation. The model based on 
the phonon Boltzmann transport equations with diffuse mismatch 
interface conditions has been used to calculate the lattice thermal 
conductivity of SrTiO3/TiO2 nanostructures. Result shows that 
in the superlattice nanowire structure the interface scattering 
cause the reduction in phonon thermal conductivity. . It was also 
found that nanowire boundary scattering provides significant 
resistance to phonon transport. The reduced thermal conductivity 
of superlattice nanowire was found to be 1.156 W/mK for 
dw=0.44 nm and L=5 nm. As the diameter increases, the 
nanowire boundary scattering decreases, which leads to increase 
nanowire thermal conductivity. The obtained results suggest that, 
by optimizing the periodic length and the wire cross-sectional 
width, SrTiO3/anatase TiO2 superlattice nanowire can be a very 
good candidate as materials for high performance, efficient 
thermoelectric material. However the reduction in thermal 
conductivity is more effective due to the reduction in diameter of 
nanowire as compared to reduction in periodic length of the 
nanowire. 

 Index Terms- Boltzmann constant, phonon, superlattice, diffuse 
mismatch model, Nanoscale. 
 

I. INTRODUCTION 
he need of the renewable energy sources and environment 
friendly energy sources can be fulfill by conversion of waste 

heat into electrical energy. The emission of greenhouse gases and 
consumption of fossil fuels can be reducing through the use of 
thermoelectric power generators. Thermoelectric power 
generators are the devices which can convert waste heat into 
electrical energy only when the high-efficiency thermoelectric 
materials are used. [1] These devices convert the waste heat into 
electrical energy without emitting greenhouse gases. So for the 
efficient thermoelectric power generators it is very important to 
search high-performance thermoelectric materials. [3] The 
automobiles industries have been investigating the ever more 
high performance power generator devices to utilize the waste 
heat from the radiator of engine and exhaust systems of the 
future generation vehicles in generation of the electrical power.  
 

To improve the performance of thermoelectric devices, many 
researches are being made to search for the potential 
thermoelectric materials and reduce the lattice thermal 
conductivity of these materials to its minimum value.[1,8]The 
figure of merit ZT is the dimensionless quantity which is defined 
as ZT= S2σT/κ, where S is the Seebeck coefficient, σ is the 
electrical conductivity, T is the absolute temperature and κ is the 
total thermal conductivity (i.e. lattice and electrical thermal 
conductivity). It is the measurement of the efficiency of the 
thermoelectric devices. Therefore, the improvements of the 
figure of merit of thermoelectric materials to reduce the 
consumption of fossil fuels are in great demand [2, 3, 5, 8, 10]. 
Nanoscale thermoelectric materials are of interest due to low in 
size, cheaper than bulk thermoelectric materials, low in lattice 
thermal conductivity [13]that can results in being improve the 
performance of thermoelectric devices. The reduction in the size 
of the thermoelectric materials comparable to the mean free path 
and wavelength of phonons can reduce the lattice thermal 
conductivity due to boundary scattering of phonons without 
reduction in electrical conductivity and Seebeck coefficient 
which results the improvement in the value of figure of merit. In 
semiconductors phononic transport plays an important role in the 
reduction of thermal conductivity. Therefore the semiconductor 
nanowires are the efficient thermoelectric materials if their 
diameters are comparable to the mean free path of phonons [4, 6, 
8, 10] due to their exceptionally lower thermal conductivity than 
bulk materials. The superlattice structures on nanoscale size are 
the promising candidates for thermoelectric devices due to their 
periodic features [2, 6] which provide the possibility of reducing 
the lattice thermal conductivity and hence achieving a high figure 
of merit. However semiconductor based superlattices are of great 
interest to improve the thermoelectric performance. [16] The 
superlattice nanowires could be high potential thermoelectric 
materials due to their better interface and boundary scattering of 
phonons. The contribution of phonons to the thermal conduction 
can be reduced in nanoscale thermoelectric materials. [6] 

Previous literature analysis shows that the various 
theoretical studies have been attempting to investigate the effects 
of phonon transport in superlattice structures which lead to 
reduce the phonon thermal conductivity. In previous paper [13], 
the thermoelectric figure of merit of Bi2Te3/Sb2Se3 and 
PbTe/PbTeSe quantum dot semiconductor superlattices along the 
cross plane and in-plane direction respectively were reported as 
improved thermoelectric materials. Moreover, the thermal 
conductivity of p-type LSMO/LMO superlattices in cross-plane 
direction at the room temperature was reported as 0.89 W/mK 

T 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 12, December 2015      619 
ISSN 2250-3153   

www.ijsrp.org 

which is lower than the previous reported thermal conductivities 
of bulk oxides. [12] The thermal conductivity of Si/SixGe1-

x(0<x<1) superlattice nanowires were reported as lower than bulk 
due to its structural features which causes the phonon scattering. 
The low thermal conductivity of material would enhance the 
thermoelectric figure of merit. The deviation of the nanowire 
superlattice structure from its lattice structure enhances the 
scattering of phonons which reduce the lattice contribution to the 
thermal conductivity. [5] The Si/SiGe superlattice nanowires 
were also reported as the thermoelectric materials having thermal 
conductivities lower than the bulk Si nanowires of similar 
diameters. [17] 
In the present study the main aim is to examine the low thermal 
conductivity of semiconductor oxide based superlattice 
nanowire. We choose SrTiO3 and anatase TiO2 as potential 
candidates for thermoelectric applications. The complex oxide 
thermoelectric material SrTiO3 is a potential candidate for 
thermoelectric devices because of environment friendly nature, 
non-toxicity and high temperature stability. But the thermal 
conductivity of bulk counterparts is ∼12 W/mK at room 
temperature which is still a very large thermal conductivity. [19] 
So SrTiO3 nanowire structures could significantly reduce 
thermal conductivity due to interface and boundary scattering 
and provide a pathway to improve thermoelectric figure of merit 
ZT. [18]The naturally occurring anatase phase of Titanium 
dioxide (TiO2) is most photoactive which shows as a promising 
and low-cost material for the alternative energy source. [20, 21] 
TiO2 is suitable for thermoelectric applications due to its low 
value of thermal conductivity. [22, 24] In this paper, we use a 
model based on Boltzmann transport equation with diffuse 
mismatch interface conditions to study phonon transport in 
semiconductor oxide based SrTiO3/TiO2 superlattice nanowire at 
room temperature. The scattering of phonons in semiconductors 
are taken into account. The simulation results for the thermal 
conductivity of SrTiO3/TiO2 superlattice nanowire at room 
temperature can be calculated by using the parameters such as 
bulk phonon mean free path, volumetric specific heat, phonon 
group velocity, thermal conductivity of the bulk materials at 
room temperature in the phonon Boltzmann transport equation 
(BTE) with Diffuse mismatch model (DMM) interface 
conditions. In the present report, we will first introduce the 
background physics of thermal conductivity, then go through the 
simulation details, and finally present the results and discussion.  
 

II. THEORETICAL BACKGROUND FOR THERMAL 
CONDUCTIVITY 

Theoretically, the solution of Boltzmann transport equation gives 
the value of thermal conductivity of nanomaterial.  [15] 
Boltzmann transport equation with diffuse mismatch model is the 
fundamental equation for the theoretical study of the phonon 
transport ignoring electrical transport. [7] The diffusive 
scattering of phonons at the rough interface and boundary of the 
materials could be analyze through the simplest Boltzmann 
transport equation based on diffuse mismatch model with diffuse 
interface boundary conditions. Nanowire material having two 
different nanodots materials say X and Y when arranged 
alternately form the superlattice structure of nanowire having 
periodic length L=LX+LY. Boltzmann transport equation based 

on Diffuse Mismatch Model (DMM) predicts the interfacial 
transport of phonons experience completely diffusive and elastic 
scattering between the interfaces of two different materials. [28] 

 
Fig. 1. The superlattice structured nanowire in which X=SrTiO3  
and Y= anatase TiO2 
 

 

III. SIMULATION DETAILS 
    The diffuse mismatch model is the low temperatures model 
typically applied at temperatures above Debye temperature. The 
Debye temperatures for the materials considered in this work are 
758K and 513K for bulk anataseTiO2 [25] and SrTiO3 [18], 
respectively. We therefore assume the DMM to be applicable at 
room temperature for both materials. [28] 
For the diffusive nanowire boundary for phonons, the lattice 
thermal conductivity kSL of superlattice nanowires is given by 
[29] 

= +4

(1) 
where k, C, and v are the lattice thermal conductivity, volumetric 
specific heat capacity, and phonon group velocity of the bulk 
material (X or Y), XY (or YX) is the phonon transmission from X 
to Y or Y to X, which means the probability of transfer of energy 
of phonons from X to Y or from Y to X, through the interface. 
αX(or αY) is a geometric factor which is given by [23], 
α = (2) 

, where L is the total length of nanowire, N is the number of 
segments of nanowire, dw is the nanowire diameter. It only 
depends on the aspect ratio LX /dw (or LY/dw) of the nanodots X 
and Y, its values lie between 0.75 and 1 for cylindrical wires.  
In Equation (1), first and second terms account for scattering of 
phonons in pure bulk materials. Third term shows the 
contribution of interface scattering of the nanowire and fourth 
term shows the contribution of boundary scattering in nanowire 
in the lattice thermal conductivity of superlattice nanowire. 
The transmission probability using the diffuse mismatch model, 

XY is given by 
XY= (3) 

and YX=1- XY.  
Equation (1) can then be rearranged as 
 

= + 

(4) 
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Where X and Yare the mean free paths of phonons in bulk 
materials X and Y, respectively, which are derived from kinetic 
theory, [1, 3, 4, 8] 
k= ,                                                                  (5)  
Where k is the thermal conductivity v is the velocity of sound, C 
is the volumetric heat capacity, and  is the mean free path of the 
phonons. 
The effective phonon mean free path eff for one segment (say X 
or Y) in the superlattice nanowire is given by 

(6) 
The corresponding effective thermal conductivity keff in each 
segment is given by, 
kX,eff =( X,eff / X) kX,                                               (7) 
Finally the expression of the lattice thermal conductivity kSL can 
be expressed in terms of effective thermal conductivity of 
individual nanodots (X and Y). [29]  

= (8) 

 
 

IV. RESULTS AND DISCUSSION 
    The calculation of thermal conductivity of n-type SrTiO3/TiO2 
superlattice nanowires can be done by keeping the length of the 
nanowire fixed at 300 K which is below the Debye temperatures 
of the bulk SrTiO3 and TiO2. The periodic length for superlattice 
nanowires is L=LSrTiO3+LTiO2=10 nm having equal length 
segments, diameter of the nanowire is taken as 5 nm. The lattice 
thermal conductivity of SrTiO3/TiO2 superlattice nanowire is 
calculated using the equation (8), the thermal properties of the 
bulk SrTiO3 and bulk TiO2 are taken through the various 
references. Kinetic theory of gas describes the thermal 
conductivity k=  as a function of volumetric heat capacity, 
average phonon velocity and phonon mean free path[8] .Using 
bulk data of SrTiO3 and TiO2 from the references, this equation 
allows to find the value of bulk phonon mean free path of SrTiO3 
and TiO2. The geometric factor α is taken as 0.75. For the 
various length segments and diameter we find the value of lattice 
thermal conductivity of SrTiO3/TiO2 superlattice nanowires. We 
can find the value of phonon mean free paths of bulk SrTiO3 and 
anatase TiO2 from kinetic theory, [1, 3, 4, 8] 
k= (9) 
Where k is the thermal conductivity v is the velocity of sound, C 
is the heat capacity, and is the mean free path of the phonons. 
The typical value of volumetric heat capacity C for anatase TiO2 
is 2.76⨯106 J/m3K. The sound velocity of anatase crystal is 
applied here as the group velocity of phonons and a mean value 
of 4181 m/s. The thermal conductivity of bulk anatase TiO2 is 
8.5 W/mK [26] and the parameters for SrTiO3 are its volumetric 
heat capacity is 2.78⨯106 J/m3K. [27] The group velocity of 
phonons in bulk SrTiO3 is 5500 m/s [18] and the bulk thermal 
conductivity is 12 W/mK .[19] The values of mean free path of 
phonons in anatase TiO2 and SrTiO3 are calculated to be 2.2nm 
and 2.35nm respectively from the equation (10). By putting all 
these values we can find the value of effective thermal 
conductivity of SrTiO3 and anatase TiO2 and finally we can find 
the value of the thermal conductivity of superlattice nanowires.  

 
Fig.2. Relationship between diameter of nanowire and 
thermal conductivity of SrTiO3/anataseTiO2 
 

 
 
Fig.3. Relationship between Length segment and     thermal 
conductivity of SrTiO3/anataseTiO2 

 

 

V. CONCLUDING REMARKS 
    The thermal conductivities of SrTiO3/TiO2 superlattice 
nanowires having equal length periods and each nanowire 
material has length segments of 5 nm but having different 
diameters of 0.15 nm, 0.2 nm, 0.44 nm, 0.75 nm and 1.2 nm were 
measured at room temperature and the thermal conductivities of 
SrTiO3/TiO2 superlattice nanowires having different length 
periods and each nanowire has equal length segments of 42 nm, 
66 nm, 114 nm, 230 nm and 345 nm  keeping the diameters of 
10nm remains constant were measured at room temperature. The 
graph between the thermal conductivity and diameter of the 
superlattice nanowire keeping its length segment constant and the 
graph between thermal conductivity and length segment of 
superlattice nanowire keeping its diameter constant are plotted 
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which shows that if the total length of the superlattice nanowire 
is fixed, reducing the period length will lead to decreased 
effective thermal conductivity due to the increased number of 
interfaces. The reduced thermal conductivity of superlattice 
nanowire was found to be 1.156 W/mK for dw =0.44 nm and L 
=5 nm, which is very much less than the thermal conductivities 
of bulk SrTiO3 and bulk anatase TiO2 both at room temperature. 
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Abstract- Field experiments were conducted at the University of 
Agriculture, Makurdi and National Cereal Research Institute 
Substation, Yandev during 2011 and 2012 cropping seasons. 
Laboratory experiments were done at Benue University, Makurdi 
and Adamawa State University, Mubi. The objective was to 
determine the kernel quality of seven groundnut varieties at 
Makurdi and Yandev locations. The field experiments were laid 
out in Randomized Complete Block Design with three 
replications. Kernel quality parameters evaluated included: 
proximate composition, fatty acid composition, and elemental 
composition. Results showed significant variation among the 
parameters evaluated. Results on proximate composition showed 
that Borno-Red and Samnut-21 were significantly higher in 
protein (40.47%) at Makurdi and Yandev locations respectively; 
Samnut-16 gave higher Lipid (40.50%) at Yandev; while 
Ebunaigbaji produced higher carbohydrate content (4.92%). On 
fatty acid composition, Dan-Bomboyo both in Makurdi and 
Yandev, recorded the highest Oleic/Linoleic ratio of 3.74 and 
was also higher in Lauric and Oleic acid content. Samnut-22 
gave higher Palmitic, Palmitoleic and Linolenic acids; while 
Samnut-16 produced higher Myristic and Linoleic acids. For 
elemental composition, Ijiwanda was higher in Potassium and 
Iron; Samnut-16 in Calcium and Copper; Dan-Bomboyo jn 
Magnesium; Samnut-21 in Sodium and Zinc. It was concluded 
that the study identified groundnut varieties with varying kernel 
qualities that can be selected from according to the product to be 
made. The variation in kernel quality among the varieties was 
probably due to differences in environmental conditions at 
Makurdi and Yandev locations and in the genetic make-up. 
 
Index Terms- screening, groundnut, varieties, selected, location, 
kernel quality 
 

I. INTRODUCTION 
roundnut (Arachis hypogaea L.) belongs to the family, 
Fabaceae (Wikipedia,2010). Groundnut is the 13th  most 

important food crop and 4th   most important oilseed crop of the 
world (Kees Stigter, 2011). It is grown in 23.95 million hectares 
with a total production of 36.45 million metric tons and average 
yield of 1520 kg/ha in 2009 (FAOSTAT,2011). Major groundnut 
producing countries are China, 40%; India, 16.64%; Nigeria, 
8.2%; USA, 5.9%; and Indonesia, 4.1%.                                                                                                 
        Groundnut is grown for its high quality digestible oil and 
protein-rich seeds (kernels). Seeds of groundnut contain 40-50% 
fat, 20-50% protein and 10-20% carbohydrate. The kernels are 
also nutritional source of vitamin E, Niacin, Folacin, Calcium, 

Phosphorus, Magnesium, Zinc, Iron, Riboflavin, Thiamine and 
Potassium. Oil extracted from kernels is used as culinary oil, 
animal feed and industrial raw material (oil cakes and fertilizer). 
These multiple uses of groundnut make it an excellent cash crop 
for domestic markets as well as for foreign trade in several 
developing and developed countries (Kees Stigter, 2011). On 
equal weight basis (kg for kg), groundnut contains more protein 
than meat and about 49% oil (Bharati, 2010). 
        Improved groundnut varieties have been developed and 
released for use in Nigeria, and include: Samnut 10, Samnut 11, 
Samnut 16, Samnut 19, Samnut 21, Samnut 22, Borno Red and 
Dan- Bomboyo. The performance of these varieties appear 
satisfactory mostly under the ecological settings of the Northern 
Guinea Savannah of Nigeria. With increasing consumer 
preference for high quality edible oils and the desire to increase 
groundnut export to the world market, there is need to investigate 
the kernel quality of groundnut varieties under the environmental 
settings (locations) in the Southern Guinea Savannah agro-
ecological zone of Nigeria. The objectives of this study were 
therefore : to determine the kernel quality  of selected groundnut 
varieties at Makurdi and Yandev locations, to identify groundnut 
variet- ties  with high kernel quality to meet market demand and 
to assess the effects of location and variety on kernel quality.    
 
MATERIALS AND METHODS 
Materials 
        Seeds of groundnut varieties namely: Samnut 16, Samnut 
21, Samnut 22, were obtained from Institue of Agricultural 
Research (IAR) Samaru- Zaria; Borno Red and Bomboyo from 
Maiduguri; Ebunaigbaji and Ijiwanda from Oju Local 
Government Area of Benue State. Permethrin (sheper) 
insecticide was purchased from an agro-chemical store in 
Makurdi for pest control. Cutlasses and hoes were also purchased 
from the open market and  used for clearing and  ridge making. 
 
Methods 
        Field studies  were conducted at the Teaching and Research 
Farm, University of Agriculture Makurdi and National Cereal 
Research Institute substation, Yandev; laboratory experiments on 
kernel quality at Benue State University Makurdi and Adamawa 
State University, Mubi. These locations fall within the Southern  
Guinea Savannah Agro-ecological zone of Nigeria (Agboola, 
1979). The field experiment was laid out in Randomized  
Complete Block Design with seven treatments and three 
replications. The treatments were: five improved varieties 
(Samnut 16, Samnut 21, Samnut 22, Borno Red, Dan- Bomboyo) 
and two local varieties (Ebunaigbaji and Ijiwanda). The 
experimental plots  were cleared in April and ridges were 

G 
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manually prepared in May 2011. Two seeds were sown per hole 
and spaced 75 cm x 20 cm with a population density of 66,000 
plants per hectare. Sowing was done in May 2011 when rains 
were established enough for crop establishment. 
        Thinning to one seedling per stand was done two weeks 
after sowing (WAS). The gross plot size was 25m x12m (300m2), 
with net plot size of 3m x 3m (9m2). The plots were weeded 
manually twice, before and after flowering at 4 and 8 WAS. The 
plants were sprayed fortnightly with Permethrin (sheper) 
insecticide at the rate of 1.1kg a. i. chemical per 15 litres of water 
starting from 4 WAS to minimize insect damage by leaf rollers, 
grasshoppers and aphids. Kernel quality evaluation and results 
were determined in the laboratory according to recommended 
procedures. 
 
Data Collection 
        Proximate Composition – laboratory experiments were 
carried out to determine the following kernel parameters: 
 
Fat Content 
        The technique of Pearson (1976) was adopted for fat content 
extraction. Seventy (70) grams of groundnut sample was 
weighed into a handkerchief bag and placed in the Soxhlet 
extractor. The Soxhlet extractor was fitted into a 500cm3 flask 
and 350cm3 of petroleum ether  (60 – 800c) was poured into the 
flask containing few anti- bumping granules. Extraction was 
carried out for three hours. Each sample was repeated three times 
(triplicate extraction) and the mean value of the triplicate in 
percentage and volume of fat extracted was recorded under 
Makurdi and Yandev locations. 
 
Crude Protein  
        Micro- Kjedahl method was adopted for determination of 
crude protein content. Few anti- bumping granules (1.0g K2SO4) 
and anhydrous copper sulphate (CuSO4) were added to 1.12g 
Kjedahl digestion flask containing 25.0cm3 of sulphuric acid 
(98w/v). The Kjedahl digestion flask was heated slowly until 
frothing subsided and then vigorously with occasional rotation 
(to ensure even digestion and avoid over heating of the content) 
until a clear solution was obtained. The solution was diluted to 
250cm3 and few drops of phenol phthalein and 70cm3 of 40% 
sodium hydroxide were added. The ammonia liberated was 
trapped in 4% of boric acid solution (100cm3) contained in a 
500cm3 conical flask to which two drops of methyl red indicator 
were added. Distillation was stopped after the colour change. The 
content of the conical flask was titrated with 0.1mol hydrochloric 
acid. The percentage nitrogen was calculated as : 
 
 
 
 
 
Where: 
C=  molarity of Hcl 
V= titre value of Hcl 
Crude protein= % nitrogen x 6.25 
Three replicate determinations were made and the average 
recorded.  
 

Ash Content 
        Fourteen moisture dishes (crucibles) were dried in an oven 
for 30 minutes, cooled in dessicators for 30 minutes, weighed 
and the weight was recorded as W1 for each crucible. The 
crucibles were labelled according to varieties (Samnut 16, 
Ssmnut 21, Samnut 22, Borno Red, Bomboyo, Ebunaigbaji, 
Ijiwanda) under Makurdi and Yandev locations. Two grams 
(2.0g) of each groundnut sample (variety) were weighed into the 
crucibles. These were placed in the furnace for three hours at 
6000c. After cooling, the crucibles were weighed. Ash content 
was determined as follows: 
    W2 – W1    

 

    W3 – W1        
Where: 
W1= weight of crucible 
W2= weight of sample (2.0g) 
W3= weight of crucible + ash 
 
Crude Fibre 
        Two grams (2.0g) of the sample (variety) was weighed into 
a 600ml beaker. 0.25 to 0.50g anti- bumping granules and 200ml 
of 1.25% w/v sulphuric acid were added to the beaker and boiled 
for 30 minutes. Thereafter, it was filtered and the solids were 
washed with warm water and 1.25% sodium hydroxide. The 
residue was placed in a crucible and dried for 2 hours at 1300c, 
then it was cooled and weighed  (W1). Afterwards, it was ashed 
at 5500c, cooled and weighed (W2). 
 
Crucible fibre (%) =       W1 – W2 
           Weight of Sample     
Where: 
W1 = weight of crucible + lid + residue (g) 
W2 = weight of crucible + lid + ash (g) 
 
Carbohydrate Content 
        Total carbohydrate was calculated by difference with the 
exclusion of crude fibre : 
C (%) = 100 – P + F + A + W 
Where : 
P = percentage of protein 
F = percentage of fat 
A = percentage of ash 
W = percentage of water 
 
Moisture Content 
        This method involves the measurement of loss in weight 
due to evaporation of water (dehydration). Crucible dishes were 
washed and placed in an oven at 1000c for 30 minutes to dry. 
Thereafter, the crucible dishes were cooled in desiccators for 30 
minutes and weighed to determine the initial weight. Five (5) 
grams of groundnut seeds were added to the crucibles and placed 
in an oven at 1100c for 3 hours. This was repeated to get constant 
weight. 
 
Mineral Content (elemental composition) 
        Analyst 400 Atomic Absorption Spectrophotometer (AAS) 
was the instrument used to determine the elements of interest. 
When the setup of the instrument was completed, the elements of 
interest were selected.  Acetylene cylinder was opened and the 

Nitrogen( % ) =     0.014 x C x VA        X
 100 

   

X 
100 

X 
100 
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final output was ensured to be 14 psi, and the flame was ignited. 
To run the samples, oil was ashed and digested; the filtered 
samples were aspirated into the instrument after prepared 
standards were initially aspirated to get a calibration curve for the 
element of interest. The elemental composition (ppm) of 
groundnut that was determined included: Potassium, Calcium, 
Magnesium, Sodium, Iron, Zinc, Copper, Lead and Phosphorus. 
 
Fatty Acid Composition 
        Gas Chromatography and Mass spectrophotometer was used 
to determine fatty acid composition according to AOAC (1998). 
Operating condition : temperature (00c) ; injector, 285 ; initial 
temperature, 1000c (held 4 min.) ; ramp, 30c/min; final 
temperature, 2400c ; hold, 15 min ; carrier gas, helium; flow rate, 
0.75ml/min ; linear velocity, 18cm/s; split ratio, 200 : 1. Gas 
chromatography analysis was carried out on a Shimadzu GC- 17 
A Chromatograph equipped with Mass Spectrometer detector : 
Shimadzu GCMS- QP 5050 using an identical column. One um 
of each diluted sample with analytical grade dichloromethane 
was injected. 
        The data collected was analyzed statistically using the 
Analysis of Variance Procedure described by Steel and  Torrie 
(1980). Treatment means were compared by the Fischer’s Least 
Significant Difference Procedure (F-LSD) , at 5% level of 
probability. Procedure by GenStat Release (PC/Windows) 
Copyright 2009, VSN International Limited was used. 
 
RESULTS 
Proximate Composition  
        Table 1 is a summary of results on effects of location and 
variety on proximate composition of groundnut. Makurdi and 
Yandev locations differed significantly in ash content only with 
Makurdi location being significantly higher (2.90%) than Yandev 
(2.80%). The locations did not differ significantly in protein, 
lipid, carbohydrate, fibre and moisture content. No significant 
difference was also observed among the seven varieties in all the 
proximate parameters. Variety Ijiwanda ranked higher in protein 
(40.14%) and lipid (40.09%); Ijiwanda in carbohydrate (4.79%) ; 
Samnut 22 in ash (3.08%) and Samnut 21 in moisture content 
(8.78%). 
        Location x variety interaction on protein and carbohydrate 
content was significant (Table 2). Makurdi x Borno Red and 
Yandev x Samnut 21 interactions produced significantly higher 
protein (40.47 %) when compared to other location x variety 
interactions. In carbohydrate content, Makurdi x Ebunaigbaji and 
Makurdi x Ijiwanda interactions ranked significantly higher 
(4.92%) respectively. Other location x variety interaction effects 
on lipid, fibre, ash and moisture content were not significant. But 
Ijiwanda and Dan-Bomboyo were  least in lipid (39.35%) in 
Makurdi, Ebunaigbaji in fibre at Yandev (4.60%), Borno Red 
and Dan- Bomboyo in ash at Yandev (2.70%) and Ijiwanda in 
moisture content at Yandev (8.53%).   
 
Elemental Composition ( ppm ) 
        Results on effects of location and variety on elemental 
composition of groundnut are presented in Table 3. The locations 
differed significantly in Potassium, Sodium, Iron and 
Phosphorus; with Yandev location being higher except in 
Phosphorus. The seven varieties differed significantly in all 

elements except Lead. Variety Ebunaigbaji ranked higher in 
Potassium (937.50ppm) and Iron (2.24ppm) ; Dan- Bomboyo in 
Calcium (17.79ppm) and Magnesium (3.75ppm) ; Samnut 21   
produced higher Sodium (231.57ppm), Zinc (0.78ppm) and 
Phosphorus (0.07ppm) ; while Samnut 16 gave higher copper 
(46.38ppm) and these were significantly different when 
compared to other varieties. The composition of Lead was least 
followed by that of Phosphorus. 
        Location x variety interaction on the elements was 
significant except Magnesium and Lead (Table 4). Ijiwanda at 
Yandev yielded significantly higher Potassium (995.00ppm). At 
Makurdi, Dan- Bomboyo was significantly higher in Calcium 
(19.66ppm). Significantly higher Sodium (238.00ppm), Zinc 
(0.92ppm) and Phosphorus (0.08ppm) were produced by Samnut 
21 at Yandev location. Yandev x Ebunaigbaji interaction gave 
significantly higher Iron (3.20ppm) ; while at Yandev, Samnut 
16 recorded 48.97 ppm in Copper and this was higher and 
differed significantly from other location x variety interactions. 
 
Fatty Acid Composition 
        Results on effects of location and variety on fatty acid 
composition are summarized in Table 5  as follows : 
        Lauric Acid – The seven varieties exerted significant 
difference in Lauric acid with Dan- Bomboyo being higher 
(10.13%) and Samnut 22 least (0.65%), but location effects were 
not significant.  
        Myristic Acid – Significant variation was observed in 
Myristic acid among the varieties. Samnut 16 produced 
significantly higher Myristic acid (6.98%) followed by 
Ebunaigbaji (6.24%), while Samnut 21 had the least (1.03%).   
        Palmitic Acid – Table 5 shows that location effects on 
Palmitic acid were not significant, but varieties differed 
significantly in Palmitic acid, being higher with Samnut 22 
(20.75%) and least with Borno Red (1.68%).  
        Palmitoleic Acid – Varietal effects on Palmitoleic acid were 
significant, but not location effects. Borno-Red gave significantly 
higher Palmitoleic acid (0.94%) compared to other varieties, 
while Dan-Bomboyo was least with 0.24%.  
        Stearic Acid – The seven groundnut varieties differed 
significantly in Stearic acid content, with Borno Red being 
higher (8.66%), and Dan- Bomboyo least with 2.45%. Effects of 
location were not significant.  
        Oleic Acid – The difference in Oleic acid among the 
varieties was significant, but not among the locations . 
Significantly higher Oleic acid was observed with Dan- 
Bomboyo (62.41%) followed by Ijiwanda (60.39%) when 
compared to other varieties.  
        Linoleic Acid – The effects of varieties on Linoleic acid 
content were significant. Samnut 16 yielded significantly higher 
Linoleic acid (32.94%) compared to other varieties which was 
followed by Samnut 21 (31.02%). Effects of location on Linoleic 
acid was not significant.  
        Linolenic Acid – The varieties differed significantly in 
Linolenic acid content. Samnut 22 ranked significantly higher in 
Linolenic acid (1.60%) when compared to other varieties except 
Samnut 21 (1.48 %) and Samnut 16 (1.42%). Location had no 
significant effect on Linolenic acid. 
        Oleic/Linoleic Ratio – Groundnut varieties differed 
significantly in Oleic : Linoleic ratio (Table 5) with Dan- 
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Bomboyo being higher (3.74) followed by Ijiwanda (3.14). 
Effect of location on Oleic : Linoleic ratio was statistically the 
same (2.25).  
        Location and Variety Interactions- Results of location and 
variety interactions on fatty acid composition are presented in 
Table 6. Location x variety interactions on all the fatty acids 
were not significant, but Makurdi x Samnut 22 and Yandev x 
Samnut 22 interactions produced higher Palmitic acid content 
(20.75%). Makurdi x Borno Red and Yandev x Borno Red 
interacrions gave higher Palmitoleic acid (0.94%) and Stearic 
acid (8.66%) contents. Table 6 also  shows that Makurdi x Dan-
Bomboyo and Yandev x Dan-Bomboyo interactions yielded 
higher Oleic acid value of 62.41%. Results also revealed that 
Makurdi x Samnut 22 and Yandev x Samnut 22 interactions 
produced higher Linolenic  acid (1.48). Location x variety 
interactions on Oleic: Linoleic ratio did not produce significant 
effects , but Makurdi x Dan-Bomboyo and Yandev x Dan-
Bomboyo interactions gave higher Oleic: Linoleic ratio (3.74).  
 
DISCUSSION 
Proximate Composition 
        The protein content range of 39.38 % (Ijiwanda) to 40.47 % 
(Borno Red) agrees with the findings of Kees Stigter (2011) who 
observed that groundnut seeds contain 20 – 50 % protein. 
Carbohydrate was significant for varietal and interaction effects. 
Both soluble and insoluble fibres are found in groundnut. They 
help to reduce cholesterol levels and prevents constipation. The 
fibre content in the proximate composition was not significant at 
location, varietal and interaction effects.  
        Ash content which explains the extent of impurities in 
groundnut was not significant.  The range of 2.70 % to 3.20 % 
agrees with the ash content of 3.08 % reported by Nelson and 
Carlos (1995). 
 
Fatty Acid Composition 
        The groundnut varieties differed significantly in fatty acid 
composition; this is because several factors affect fatty acid 
composition. These include: variety, seasonal variation, 
agronomic practices, disease and insect damage, location and 
temperature conditions under which the crop is grown (Anderson 
et al., 1998). Oleic, Linoleic and Palmitic acids constituted over 
80 % of the total fatty acids and could be recommended for the 
production of margarine. The level of Oleic acid was high which 
implies high oil stability and better shelf life of groundnut seeds, 
because Oleic acid is a mono- unsaturated fatty acid, being less 
prone to oxidation rancidity (Rahman et al., 2001). Unsaturated 
fatty acids have also been found to reduce plasma cholesterol 
levels (Psaltopouou et al., 2004). Replacing saturated fats with 
mono- unsaturated and poly- unsaturated fats is more effective in 
preventing coronary heart disease in women than reducing 
overall fat intake (Hu et al., 1997). 
        Ensuring adequate intake of poly- unsaturated fatty acid is a 
good way to encourage antioxidant vitamin E intake. The 
favourable fatty acid profile of groundnut and overall fatty acid 
intake means that it can contribute to a mixed diet which reduces 
total fat and saturated fatty acids which is a dietary approach to 
stop hypertension (Appel et al., 1997). The Oleic and Linoleic 
acid contents of the groundnut varieties analyzed accounted for 
69.42 to 82.03 % of the total fatty acids. These results are 

consistent with the findings of Kratz et al (2002) who reported 
that Oleic and Linoleic acids constituted approximately 80 % of 
the total fatty acid composition of groundnut. The levels of Oleic 
(40.21 to 62.41 %) and Linoleic acid (16.41 to 32.94%) follow 
the range observed by Nelson and Carlos (1995). They found 36 
to 67 % Oleic and 15 to 43 % Linoleic acid in the groundnut 
varieties they analyzed. Linoleic and Linolenic fatty acids are the 
Omega – 6 and Omega – 3 fatty acids and cannot be synthesized 
by human enzymes, hence are very essential fatty acids in human 
nutrition. The Linoleic/Linolenic ratio of Samnut 16 (25.15) and 
Ebunaigbaji (26.70) made these varieties stand higher than 
others. Groundnut varieties with higher Oleic/Linolenic acid ratio 
exhibit increased shelf life of products (Kratz et al., 2002). 
Oleic/Linoleic ratio is found to increase with groundnut maturity 
and is affected by varieties and environmental factors (Pattee et 
al., 1995).   
 
Elemental Composition 
        The good availability of Calcium, Magnesium and 
Phosphorus indicates that the groundnut varieties are rich in the 
minerals for bone formation and dental health. Calcium is very 
essential in blood clotting, muscle contraction and in certain 
enzymes in metabolic processes (Wikipedia, 2010). Potassium 
enables electrolyte balance and efficient neuromuscular activity. 
Higher intake of Potassium has been recommended because of its 
beneficial effect on elevated blood pressure; groundnut seeds are 
a significant source of dietary Potassium (Whelton, 1997). 
Sodium is an essential element in cell fluids and control of body 
fluid balance. Zinc plays a key role in enzyme systems and has a 
role in immune responses. Phosphorus has a role in the 
metabolism of carbohydrates, fats and transport of fatty acids 
(Nutritional Values of Peanut Products, 2013). Copper helps to 
prevent anemia and is a component of many enzyme systems. 
Iron is essential for haemoglobin formation in red blood cells. 
The results of elemental composition showed that the 
concentrations of Potassium, Calcium, Sodium and Iron were 
significant.  
 
CONCLUSION 
        Results of the study conducted in 2011 and 2012 had 
identified  groundnut varieties with higher kernel quality. These 
include Borno Red which was higher in protein (40.47%) at 
Makurdi location and Samnut 21 (40.47%) at Yandev location; 
Samnut 16 recorded higher Lipid (40.50%) at Yandev location, 
while Ebunaigbaji was higher in carbohydrate content (4.92%). 
        Based on the results of fatty acid composition, Dan- 
Bomboyo both in Makurdi and Yandev had the highest 
Oleic/Linoleic ratio of 3.74 followed by Ijiwanda (3.14). For 
elemental composition, Ijiwanda recorded higher Potassium 
(995.00ppm) at Yandev; Samnut 16 , higher Calcium (19.36ppm) 
at Yandev; Dan Bomboyo, higher Magnesium (3.80ppm) at 
Makurdi. At Yandev, Samnut 21 produced higher Sodium 
(238.00ppm) and Zinc (0.92ppm); while Ijiwanda gave more Iron 
(2.93ppm) at Makurdi and Samnut 16, higher copper (48.97ppm) 
at Yandev. This implies that the study identified groundnut 
varieties with various quality attributes that can be selected from 
according to the product to be made. 
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Table 1: Effects of Location and variety on proximate composition (%) of groundnut in 2011 cropping season. 

 
location protein lipid carbohydrate fibre Ash  Moisture Content 
makurdi 39.84 39.53 4.35 4.71 2.90 8.69 
yandev 39.94 39.69 4.20 4.69 2.80 8.67 
lsd (0.05%) N.S N.S N.S N.S 0.07 N.S 
c.v. (%) 0.10 0.20 1.90 3.20 3.20 0.60 
varieties       
borno red 40.04 39.79 4.04 4.73 2.75 8.63 
dan-Bomboyo 39.70 39.50 4.70 4.73 2.73 8.65 
ebunaigbaji 39.92 39.52 4.31 4.73 2.85 8.62 
ijiwanda 39.60 39.42 4.79 4.73 2.93 8.60 
sammut 16 40.14 40.09 3.57 4.73 2.93 8.60 
sammut 21 40.03 39.45 4.25 4.70 2.80 8.78 
sammut 22 39.81 39.50 4.29 4.65 3.08 8.68 
lsd (0.05%) N.S N.S N.S N.S N.S N.S 
c.v. (%) 0.3 0.20 4.00 5.50 0.70 1.60 

 
Table 2: effects of location x variety interaction on proximate composition (%) of seven varieties of groundnut planted in 

makurdi and yandev in 2011 cropping season. 
location x Variety protein lipid carbohydrate fibre Ash  Moisture Content 
makurdi x Borno Red 40.47 40.05 3.23 4.80 2.80 8.65 
makurdi x Dan-Bomboyo 39.59 39.35 4.44 4.75 2.75 8.60 
makurdi x Ebunaigbaji 39.81 39.45 4.92 4.70 2.85 8.75 
makurdi x Ijiwanda 39.38 39.35 4.92 4.75 2.90 8.70 
makurdi x Samnut 16 40.25 39.69 3.92 4.65 3.00 8.60 
makurdi x Samnut 21 39.59 39.45 4.76 4.65 2.80 8.75 
makurdi x Samnut 22 39.81 39.40 4.24 4.65 3.20 8.70 
yandev x Borno Red 39.60 39.53 4.85 4.65 2.70 8.60 
yandev x Dan-Bomboyo 39.80 39.65 4.44 4.70 2.70 8.70 
yandev x Ebunaigbaji 40.03 39.60 4.17 4.60 2.80 8.80 
yandev x Ijiwanda 39.82 39.50 4.65 4.70 2.80 8.53 
yandev x Samnut 16 40.03 40.50 3.22 4.80 2.85 8.60 
yandev x Samnut 21 40.47 39.45 3.73 4.75 2.80 8.80 
yandev x Samnut 22 39.81 39.60 4.34 4.65 2.95 8.65 
lsd (0.05%) 0.66 N.S 0.62 N.S N.S N.S 
c.v. (%) 1.00 1.60 8.10 9.30 13.30 5.50 

 
Table 3: effects of location and variety on elemental composition (ppm) of groundnut in 2011 cropping season. 

 
location potassium calcium Magnesium sodium iron zinc copper lead phosphorus 
makurdi 230.29 14.95 3.39 98.27 0.85 0.69 44.08 0.01 0.07 
yandev 496.27 15.21 3.41 117.48 1.21 0.69 44.84 0.01 0.05 
lsd (0.05%) 1.05 NS NS 4.80 0.17 NS NS NS 0.01 
c.v. (%) 0.10 3.00 3.2 1.00 3.00 2.10 0.30 11.10 3.70 
varieties          
borno red 103.00 14.18 3.68 52.27 0.43 0.70 44.09 0.01 0.05 
dan-
Bomboyo 

102.50 17.97 3.75 106.43 0.34 0.72 44.54 0.01 0.06 

ebunaigbaji 937.50 11.99 1.69 83.62 2.24 0.64 44.28 0.01 0.06 
ijiwanda 559.00 14.19 3.62 51.00 1.72 0.62 44.18 0.01 0.04 
sammut 16 160.44 17.42 3.70 134.40 0.51 0.72 46.38 0.02 0.06 
sammut 21 148.00 13.79 3.75 231.57 1.56 0.78 43.73 0.02 0.07 
sammut 22 532.50 16.04 3.69 95.84 0.41 0.65 44.07 0.01 0.05 
lsd (0.05%) 1.14 9.98 0.46 4.94 0.15 0.09 0.55 NS 0.07 
c.v. (%) 0.10 3.50 1.80 1.30 4.70 1.30 0.50 00 0.90 
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Table 4: effects of location x variety interaction on elemental composition (PPM) of  groundnut  in 2011 cropping season. 
 

location         
variety 

potassium calcium Magnesium sodium iron zinc copper lead phosphorus 

makurdi  X     borno 
red 

101.00 14.27 3.67 91.20 0.25 0.80 44.18 0.01 0.05 

makurdi  X     dan-
Bomboyo 

101.00 19.66 3.797 54.15 0.35 0.79 44.29 0.01 0.08 

makurdi  X     
ebunaigbaji 

945.00 11.73 1.690 144.90 1.28 0.66 44.35 0.01 0.08 

makurdi  X    
ijiwanda 

123.00 14.37 3.550 54.90 2.93 0.61 44.18 0.01 0.04 

makurdi  X    
sammut 16 

116.00 15.48 3.680 106.05 0.60 0.67 43.78 0.02 0.08 

makurdi  X    
sammut 21 

116.00 14.46 3.650 225.15 0.30 0.64 43.78 0.02 0.10 

makurdi  X    
sammut 22 

110.00 14.69 3.670 11.53 0.23 0.62 44.02 0.01 0.05 

yandev X    borno 
red 

105.00 14.08 3.690 13.33 0.61 0.59 44.00 0.01 0.05 

yandev X    dan-
Bomboyo 

104.00 16.27 3.700 158.70 0.33 0.64 44.78 0.01 0.05 

yandev X    
ebunaigbaji 

930.00 12.26 1.680 22.35 3.20 0.62 44.20 0.01 0.05 

yandev X    
ijiwanda 

995.00 14.00 3.680 47.10 0.50 0.63 44.18 0.01 0.04 

yandev X    
sammut 16 

204.87 19.36 3.720 162.75 0.42 0.76 48.97 0.02 0.03 

yandev X    
sammut 21 

180.00 13.12 3.680 238.00 2.82 0.92 43.67 0.02 0.08 

yandev X    
sammut 22 

955.00 17.39 3.710 180.15 0.58 0.68 44.11 0.01 0.06 

 LSD 
(0.05%) 

1.56 2.62 n.s 6.812 0.21 0.12 0.82 n.s 0.01 

 C.V (%) 0.30 10.50 11.40 3.80 12.40 11.10 1.00 70.00 9.70 
 

Table 5: effects of location and variety on fatty acid composition (%) of  groundnut in 2011 cropping season. 
 

location Lauric Myristic palmitic palmitoleic stearic oleic linoleic linolenic ratio 
makurdi 3.79 3.52 10.45 0.47 4.48 51.52 24.80 0.82 2.25 
yandev 3.79 3.52 10.45 0.47 4.48 51.52 24.80 0.82 2.25 
lsd (0.05%) N.S N.S N.S N.S N.S N.S N.S N.S N.S 
c.v. (%) 0.9 0.30 0.1 5.4 0.30 0.0 1.0 1.24 2.03 
varieties          
borno red 1.21 3.24 1.68 0.94 8.66 58.82 24.21 1.24 2.43 
dan-
Bomboyo 

10.13 5.87 2.41 0.24 2.45 62.41 16.41 0.80 3.74 

ebunaigbaji 7.40 6.24 3.98 0.54 2.94 54.77 24.03 0.94 2.28 
ijiwanda 5.39 6.21 3.21 0.25 5.23 60.39 19.21 1.31 3.14 
sammut 16 0.78 6.98 20.42 0.40 2.93 40.21 32.94 1.42 1.22 
sammut 21 0.98 1.03 20.68 0.46 3.04 41.33 31.02 1.48 1.33 
sammut 22 0.65 1.06 20.75 0.49 6.14 42.67 26.75 1.60 1.60 
lsd (0.05%) 1.14 0.01 0.02 0.04 0.03 0.02 0.78 0.23 0.10 
c.v. (%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
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Table 6: effects of location x variety interaction on fatty acid composition (%) of groundnut in 2011 cropping season. 

 
location           variety Lauric Myristic palmitic palmitoleic stearic oleic linoleic linolenic ratio 
makurdi X       borno red 1.21 3.24 1.68 0.94 8.66 58.82 24.21 1.24 2.43 
makurdi X       dan-Bomboyo 10.13 5.87 2.41 0.24 2.45 62.41 16.41 0.08 3.8 
makurdi X      ebunaigbaji 7.40 6.24 3.98 0.54 5.23 54.77 24.03 0.09 2.28 
makurdi X      ijiwanda 5.39 6.21 3.21 0.25 2.93 60.39 19.21 0.09 3.14 
makurdi X      sammut 16 0.78 6.98 20.42 0.40 3.04 40.21 32.94 1.31 1.22 
makurdi X      sammut 21 0.98 1.03 20.68 0.46 6.14 41.33 31.02 1.42 1.33 
makurdi X      sammut 22 0.65 1.06 20.7 0.49 8.66 42.67 26.75 1.48 1.60 
yandev X      borno red 1.21 3.24 1.68 0.94 2.45 58.82 23.21 1.24 2.43 
yandev X      dan-Bomboyo 10.13 5.87 2.41 0.24 2.94 62.41 16.41 0.08 3.80 
yandev X      ebunaigbaji 7.40 6.24 3.98 0.54 5.23 54.77 24.03 0.09 2.28 
yandev X      ijiwanda 5.39 6.21 3.21 0.25 2.93 60.39 19.21 0.09 3.14 
yandev X      sammut 16 0.78 0.98 20.42 0.40 2.93 40.21 32.94 1.31 1.22 
yandev X      sammut 21 0.98 1.03 20.68 0.46 3.04 41.33 31.02 1.42 1.33 
yandev X      sammut 22 0.64 1.06 20.74 0.49 6.14 42.67 26.75 1.48 1.60 
 lsd (0.05%) N.S N.S N.S N.S N.S N.S N.S N.S N.S 
 c.v. (%) 3.10 0.10 0.2 7.01 0.50 0.0 2.6 2.3 3.5 
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Abstract- Internet of Things (IOT) plays a vital role in 
connecting the surrounding environmental things to the 
network and made easy to access those un-internet things 
from any remote location. It’s inevitable for the people to 
update with the growing technology. And generally people are 
facing problems on parking vehicles in parking slots in a city. 
In this study we design a Smart Parking System (SPS) which 
enables the user to find the nearest parking area and gives 
availability of parking slots in that respective parking area. 
And it mainly focus on reducing the time in finding the 
parking lots and also it avoids the unnecessary travelling 
through filled parking lots in a parking area. Thus it reduces 
the fuel consumption which in turn reduces carbon footprints 
in an atmosphere. 
 
Index Terms- Internet of Things (IOT), Smart Parking System 
(SPS), Raspberry pi, pi-camera, Raspbian OS. 
 

I. INTRODUCTION 
 

Internet of things was first introduced in 1999 at auto-
ID centre and first used by Kevin ashton. As evolving this 
latest burning technology, it promises to connect all our 
surrounding things to a network and communicating with each 
other with less human involvement. Still internet of things is 
in beginning stage and there is no common architecture exists 
till today [1]. There is lot of researches and implementations 
are currently being going on in all the respective areas. Thus 
there is no guidelines or boundaries exists to define the 
definition of internet of things. So depending on the context, 
application the internet of things has different definitions. 
Shortly it is defined as the things present in the physical world 
or in an environment are attached with sensors or with any 
embedded systems and made connected to network via wired 
or wireless connections [2], [3].  These connected devises are 
called as smart devices or smart objects. And it consists of 
smart machines which communicating interacting with other 
machines, environment, objects etc. And also it incorporates 
to connect any two machines, machine to human and vice-
versa etc. this communication is called as M-M 
communication. As M-M communication is developing by the 
various standardization bodies such as Open Mobile Alliance 
(OMA), European Telecommunication Standards Institute 
(ETSI), Institute of Electrical and Electronic Engineers (IEEE), 
3rd Generation Partnership Project (3GPP) organization have 
performed some activities on M-M communication [4]. It 
makes daily life things to equip with transceivers, sensors, 
actuators and microcontrollers etc. for communication. Some 
important benefits of internet of things includes 1) tracking 

behaviour; 2) enhanced situational awareness; 3) sensor 
driven decision analytics; 4) instantaneous control and 
response.  Etc.  

IOT technology grows in various fields of smart 
applications but we have not yet found boundary constraints 
of this technology. Some smart applications which it has 
implementing currently such as on smart grids, smart lighting, 
smart energy, smart city, smart health etc. This is broadly 
classified into three categories such as sensing, processing and 
connectivity. Whereas sensing includes sensing the speed of 
vehicles and humans or any objects (accelerometer), sensing 
of temperature, pressure etc. [9].  And these can be processing 
by using some processors such as network processor, hybrid 
processor MCU/MPU etc. And the devices are connected by 
using some technologies called GPS, Wi-Fi, BT/BTLE, RFID 
etc. 

More than half of the world’s people are living in the 
cities. So the cities have reached full of its occupancy. As 
people uses vehicles for transportation so there is large 
number of vehicles exists for people convenience. Most of the 
time people spend their precise time on searching parking lots 
to park their vehicles. Thus congestion occurs in the traffic it 
leads to a hectic job to find the parking space to park their 
vehicle. The most traffic occurs only because of vehicle 
congestion in the urban areas thus people are wasting time in 
searching the parking area abnormally to park their vehicles. 

Our system is a Raspberry pi based parking sensor 
which contains pi-camera to detect the empty parking spaces 
and sends this data to server, this stored data is accessed by 
users [5], [6]. This enhances the user to check the 
status/availability of parking spaces before setting their 
journey. Here the challenge is to use the existing resources in 
optimum level to reduce the searching time, traffic congestion 
in the city. Some embedded systems such as auridino, 
raspberry pi, Tsgate, Tsmote etc. are used to develop internet 
of things applications. 

 A few existing parking system which uses sensors to 
collect the information but using sensors like video sensors in 
a parking system are expensive so our aim is to develop a 
system with less cost with more performance [7], [8].  
    

II. RELATED WORK 
 

The Smart Parking System is designed by making use 
of some IOT supportable hardware’s such as raspberry pi, 
auridino boards etc. here we focussing on less power 
consumption and more performance device so raspberry pi is 
the suitable microcontroller for our implementation. And 
NOOBS installer is loaded into the storage device of 
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microcontroller. This installer which consists of various 
hardware supportable operating systems such as mac os, tiny 
os, openelec, raspbian os etc. where these operating systems 
which basically consumes less power. 

 

III. IMPLEMENTATION 
 

The parking system is designed in such a way that it is 
applicable for covered parks, open parks and street side 
parking. The fig.1 shows the cloud based IOT architecture for 
smart parking system which contains cloud service provider 
which provides cloud storage to store information about status 
of parking slots in a parking area and etc. [10]. The 
centralized server which manages to store entire smart parking 
systems information such as number of slots, availability of 
vehicles etc. And these information will be accessed through 
some secured gateways through network. 

 
This smart parking system which consists of several 

components. And theirs functionality includes: 
 

• Centralized server: maintains databases which contain 
information about parking spaces present in the city. 
 

• Raspberry pi: the microcontroller which is used to implement 
our parking system and it is attached with raspberry pi camera. 
 

• Image capture: Pi-camera is used to capture the picture of 
parking area continuously to validate the slots which either 
filled or empty. 
 

• Navigation system: signals the availability of parking slots to 
the users and navigates to the exact location of nearest parking 
area from current location. 
 

• Display device: a monitor or tab is used to display the admin 
side interface and he is capable of modifying the parking lots 
by observing the device.  
  

• User device: user can connect with the smart parking system 
with their smart phones or with some browsers. 
 

 
 

Fig.1. Architecture of proposed System 
 

The SPS which incorporates the features of raspberry pi 2 
and which is attached with pi camera. Where pi camera is 
mounted on the top of street light lamp posts or at the ceiling 
of indoor parks. Thus camera is capable of making survey on 
each parking slots in parking lots continuously to check 
whether the particular slot is filled or empty. The fig.2 
presents the structure of smart parking system and it contains 
some control points on each parking slots which will be used 
as reference points for the camera. The central server presents 
information about multiple slots in a single parking area and 
multiple parking areas in a single city and it is accessed 
through some protocols such as HTTP, CoAP [12] etc. from 
any browsers, by which the website is built with basic JSON 
interface. 

 

 
Fig.2. Structure of Smart Parking System. 

 
  When the availability of parking slots changes, 

immediately the information is updated to the central server. 
Then user can access this stored information using internet 
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from any location. And this information is used by parking 
operators to determine free parking areas and statistics can be 
measured at different times in a day on each parking space. 
The fig.3 shows the communication between two or more 
clients and SPS with server. Such that single client can access 
the information of many parking areas in the city. So by 
observing the availability of parking slots the user can choose 
their convenient parking area. Thus particular parking area is 
navigated from client’s current position [10], [13].  

 

 
   Fig.3. Communications between SPS, Client and Server. 

 
The sufficient user interface is provided to the client so 

that client can access the clear information about the system. 
The administrator is capable of creating new parking areas by 
providing the description or information about the parking 
area and also manages to add number of parking slots in any 
particular parking area and even further remove the existing 
parking slots in a parking area. The updated timing of each 
parking slot is shown along with unique number.  And more 
importantly this user interface provides the navigation to their 
destination. 

 
Steps involved in setting the Smart Parking System: 
 

• Appropriately mount the camera such that the image captured 
by it is clearly shows the parking slots. 
 

• The parking spaces are marked on to the captured image by an 
administrator. 
 

• The control points are drawn according to their convenience 
of parking slot. 
 

• The setting were saved and registered with the server and 
finally run the system.  
 
 
            

IV. RESULTS 
 

 
 

A. Setting up Pipark 
 

 
 

B. Creating Car Park 
 

 
 

C. Registering Spaces on Server 
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D. Filling Spaces 2, 3 and 5 
 

V. CONCLUSSION 
 

This designed automatic smart parking system which 
is simple, economic and provides effective solution to reduce 
carbon footprints in the atmosphere. It is well managed to 
access and map the status of parking slots from any remote 
location through web browser. Thus it reduces the risk of 
finding the parking slots in any parking area and also it 
eliminates unnecessary travelling of vehicles across the filled 
parking slots in a city. So it reduces time and it is cost 
effective also. 

 

FUTURE WORK 
 

The future scope to adopt this automatic Smart 
Parking System (SPS) so that availability of spaces could be 
displayed on a smart phone Application or even to satellite 
navigation device so that drivers will always aware of whether 
there are free spaces are not. And also enhance to send some 
notifications to users smart phone when vehicle enters to 
particular shopping places and some streets in a city etc. 
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Abstract- Nigeria has been portrayed in bad light due to its 
unimpressive image and reputation as a corrupt and mismanaged 
economy often blamed on bad governance and leadership. The 
paper basically examines the impact and consequences of state 
weakness on the Nigerian foreign policy reputation. Findings 
from the paper reveals that Nigeria since inception as a 
federation has been a fragile and weak nation, Nigerian foreign 
policy reputation has been greatly affected by some internal 
factors that have made the country not to secure a remarkable 
influence and respect in sub-regional, regional and global 
diplomatic relationship despite its wealth and commitment in 
assisting other countries, the weakness of the Nigerian state 
arises primarily from the incapacity of the state to deliver 
essential and basic needs to its citizens and the Nigerian state is a 
victim of high level corruption and bad governance, political 
instability, ethnic and religious conflicts among others. These 
challenges have clogged up the route to sustainable development, 
tarnished Nigeria’s image and caused the diminishment of 
Nigeria’s prominence both at home and abroad. The paper 
therefore recommends that, the Nigerian government should 
vigorously pursue goals of democracy, good governance and 
respect for human rights at home to ensure that its leadership role 
is credible abroad, Nigeria should urgently mount image and 
reputation management campaigns in the media and project the 
achievements and humanitarian efforts of the country, the anti-
corruption agencies should be pro-active, sincere and expedite 
action in fighting corruption. The paper adopts qualitative 
method of data analysis, drawing  from secondary sources. 
 
Index Terms- State Weakness, Fragility, Foreign Policy, 
Development, Reputation, and Image. 
 

I. INTRODUCTION 
ince every sovereign state exists and operates within a much 
larger community of states, it has to relate with other 

sovereign members of that community. Foreign policy is the 
primary instrument for the conduct and management of that 
relationship, and its goal is to protect and promote the national 
interest of the country (Akindele, 1996:93).  Foreign prestige is a 
function of home strength. No nation-state that is weak at home, 
politically or economically, can be strong abroad. Governments 
that tolerate no freedom at home and does not guarantee the 
rights of its citizens, does not adequately provide basic and 
essential needs of life to its citizens, does not  protect lives and 
properties and ensure the development and growth of the 
domestic economy will not be taken seriously when it preaches 
abroad.  As stated by Akindele  (1996:93), an effective foreign 

policy depends largely on the stability of the domestic political 
order, the strength, resilience and diversification of the national 
economy, the military might available for use if the situation 
arises, the level of industrialization of the economy and the 
quality of political and administrative leadership at home. The 
conduct of foreign policy must, therefore, pay attention to these 
domestic factors.   
         Recent years have witnessed increasing concern among 
policy makers about weak or fragile states. Today, it is widely 
accepted that development, peace and stability require effective 
and legitimate (strong) states that are able to fulfill key 
international responsibilities and provide core public goods and 
services as well as security (Newman, 2009). Nigeria has long 
been a case of interest for the study of political and economic 
development. Its polity experiences ongoing fragility and its 
democratic base is rather tenuous yet it exercises tremendous 
power and influence in its sub-region, Africa at large and to some 
extent the global stage. Its international profile was profoundly 
influenced by interactions with the United Nations (UN), the 
Commonwealth and the European Union (EU). Nigeria is the 
undisputed political leader of its sub-region and was the founding 
force of the Economic Community of West African States 
(ECOWAS). In the 1990s, Nigeria initiated multilateral military 
peacekeeping operations in Liberia and Sierra Leone as well as 
liberation of South Africa and some other African countries 
(Meierding, 2010:1).  
         The foreign policy of every country deals first with the 
preservation of its independence , sovereignty and security, and 
second, with the pursuit and protection of its economic interests.  
Since independence in 1960, Nigeria has continued to play a 
strategic role in fostering global and continental peace through its 
foreign policy framework and principles which define Nigeria’s 
relations with other countries. Nigeria has over the years 
designed and adopted series of strategies to safeguard its national 
interests and to achieve set goals in international relations. These 
strategies are diverse and range from humanitarian aid, 
diplomacy, economic actions (such as providing financial 
assistance to some other countries) (Clinton, 2001, Wikipedia, 
2010). Nigeria’s foreign policy thrust over the past years 
anchored on African countries, thereby playing the “big brother” 
role in her international relations posture. In recent times, due to 
deepening level of globalization and transactional activities, 
Nigeria interacts with non-state actors or non-African countries, 
particularly developing economies. This invariably, has led 
Nigeria to rethinking her foreign policy thrust to accommodate 
global realities. But, more importantly, this interaction is 
evaluated and monitored in an attempt to maximize benefits of 
multilateral international cooperation (Moguluwa and Achor, 
2013:141). The country had overwhelmingly given both solicited 
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and unsolicited supports to African neighbours, intervened 
positively in their internal crisis, provided humanitarian services, 
doled out billions of dollars as charity, sent technical aid corps, 
sent military supports, and so on. In most cases, these flamboyant 
gestures were defiantly done against home interest and survival. 
Despite such, the economy underperforms and the great majority 
of citizens have benefited little.  In the same vein, there has been 
continuous frustrations by Nigerians over the failure of the 
potentially wealthy nation to provide basic human needs, such as, 
education, food, potable and drinkable water, reliable 
transportation, policies free of rampant corruption,  employment 
and poverty reduction. In fact, of all the nations in the sub- 
Saharan Africa and perhaps the world over, Nigeria is the only 
nation whose prospects for continuous existence are in doubt. 
The history of the country since independence has been replete 
with identity related issues and conflicts (Crisis Group Africa 
Report, 2006). The more powerful a state is, the greater its 
capacity to influence other states, that is to say, the greater is its 
ability to achieve the objectives of its foreign policy (Meierding, 
2010:1).  
 

II. CONCEPTUAL CLARIFICATION 
State Weakness  
         According to Carey (2008), a state is weak when its 
structures lack the political will and/or capacity to provide the 
basic functions needed for poverty reduction, development and to 
safeguard the security and human rights of its population. 
Newman (2009) on the other hand, lamented that the 
phenomenon of weak states refers to a situation where central 
government has a poor capacity to control public order within its 
territory, is unable to consistently control its borders, cannot 
reliably maintain viable public institutions, and is vulnerable to 
extra-constitutional domestic challenges. Indications of this 
condition can be found in poor levels of economic performance, 
human welfare, economic distribution, and conflict management 
amongst others. Weak and failing states are vulnerable to all 
forms of smuggling, including trafficking in small arms and light 
weapons through porous borders.  This is one of the 
demonstrable sources of regional insecurity. Acemoglu (2005) 
and Easterly (2006) further identified the level of  economic  
decadence  in  most African States like Nigeria  as  a direct  off  
shoot of  the weakness  of  the  State. One of the defining factors 
of a weak state is  the fact  that the  rulers  and their cronies  
organizes the  affairs  of  the  state around themselves and for 
their own selfish interest at the expense of the majority of the 
citizens. In a weak  state, the government is unable  to effectively  
collect taxes  to  finance  expenditure  on public goods resulting  
in the  absence of social infrastructure and looting of public 
funds. A weak state is signposted as one with unstable social, 
political and economic institutions, low levels of government 
accountability, ethnically driven political institutions, poor tax 
system, a corrupt legal system, poor transportation networks, no 
respect to human rights, non observance of the rule of law and 
lack of freedom. Adeyeye (2013), while lamenting on the issue 
of state weakness stated that, the indicators of state vulnerability 
to fragility include social, economic and political indicators. The 
social indicators include demographic pressure, massive 
movement of refugee and internally displaced peoples, legacy of 

vengeance-seeking group, chronic and sustained human flight 
and rural – urban drift or migration. The economic indicators are 
uneven economic development, sharp and/or severe economic 
decline and the political indicators include widespread violation 
of human rights; progressive deterioration of public service, rise 
of factional elites, intervention of other states or external factors. 
Fragility relates to poor records of state institutions in providing 
basic services due to either lack of capacity or failure to confer 
the due priority to fulfill basic state functions. World Bank and 
the IMF (2009) identified common features of state fragility such 
as the inability to mobilize domestic resources and dependence 
on external resources, reliance on primary products, concentrated 
export, low human development and poor infrastructure. Joel 
Migdal’s “Strong Societies and Weak States” luminously 
discussed the issue of state weakness. Weak states are 
characterized by low levels of legitimacy; low capabilities to 
collect taxes and spend government revenue in a planned way; 
their administrative capacity is insufficient to implement 
decisions taken or policies adopted by the government; and they 
have very limited influence on the pattern of societal 
development in their countries.  
 
 
Foreign Policy 
         To Goldstein (1999:147), foreign policies are strategies 
used by governments to guide their actions in the international 
arena. Akindele (1996:91-96) argued that, foreign policy may be 
conceived as a set of carefully articulated goals and objectives 
which a nation-state seeks to realize and actualize the conduct of 
its relationships with other states. In the conduct of foreign 
policy, the ultimate purpose is to protect the security of the state, 
enhance the social, economic and political welfare of the 
citizens, and maintain peace, without which development is 
hardly possible. The conduct and management of any country’s 
foreign policy must recognize that international politics is a 
struggle for power, influence and prestige in a competitive 
international arena. To Ojo (1990:44) & Ezirim, (2011), foreign 
policy is a combination of aims and interests pursued and 
defended by the given state and its ruling class in its relations 
with other states, and the methods and means used by it for the 
achievement and defense of these purposes and interests. Foreign 
policy is the category of actions a government takes which deals 
with defense, security, international political and economic 
relations. It is the activity where by a state deal with other states, 
non-governmental organizations, international organizations, and 
certain individuals (Ojo, 1990: 44, Ezirim, 2011). The shaping of 
foreign policy is a dynamic process involving the interaction 
between a country’s internal and external environments (Pham, 
2007- 142). Since the national interests are paramount, foreign 
policies are designed by the government through high-level 
decision making processes (Olumide, 2006). Foreign policy 
analysts argue that national interest accomplishment can occur as 
a result of peaceful cooperation with other nations or through 
exploitation (Edward, 2011). Foreign policy means the 
promotion of national interests at international level. Foreign 
policy therefore remains a reflection of domestic policy 
(Anyaele, 2003: 204).  
         Foreign policy and national interest are inseparable 
concepts in international relations, and indeed, the foundation of 
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a state’s foreign policy is her national interest which in turn 
directs the course of the foreign policy. Thus, national interest 
refers to the totality or the aggregate of interests of individuals 
and groups within a given nation state. Nigeria’s foreign policy is 
the explicit objectives which Nigeria pursues and achieves in its 
external relations. It is the instrumentality by which Nigeria 
influences the global environment and through which she realizes 
objectives that are in consonance with her perceived national 
interest. Nigeria maintains relations with other nations of the 
world and many diplomatic missions, i.e., embassies, high 
commissions and consulates abroad. Nigeria also hosts many 
foreign missions (Akinboye (1999:365-366, Dibie, 2008:224). 
Nigeria’s foreign policy has emphasized the emancipation, 
development and unity of Africans both within and outside the 
continent (Akintola, 2007). In recent times, Nigeria’s foreign 
policy thrust anchors on African Caribbean and Pacific (ACP) 
countries and other developing nations (Olufemi, 2008, 
Moguluwa and Achor, 2011:143). In short, the shaping of foreign 
policy is a dynamic process involving the interaction between a 
country’s internal and external environments. Thus Nigeria’s 
foreign policy cannot be considered in isolation from the 
country’s domestic political context which, in turn, cannot be 
appraised without reference to the “congenital” identity crisis of 
the Nigerian state itself which some have made it a “crippled 
giant” from birth (Pham, 2007: 4). 
 
Reputation 
         The image of a nation is determined by factors such as 
corporate performance, quality of life of its citizenry, the nature 
of its foreign relations policy, economic base, standard of living, 
technological growth, achievement, etc. The influence of these 
indices on the country reflects on the type of the image and 
reputation the country acquires. The image could be negative or 
positive, wrong or right, favourable or unfavourable (Achor, 
2011). It is debatable that in the past since 1960, whether Nigeria 
as a country has acquired any good reputation or image to protect 
and defend. It is assumed here that Nigeria has failed in some 
aspect of its life that brought disrepute and made her notorious in 
the international community (Egwu, 2007).  This explains why 
the federal government has been embarking on image repair 
projects.      
 

III. AN OVERVIEW OF NIGERIA’S FOREIGN POLICY 
REPUTATION  

History of Nigeria’s Foreign Policy  
         Since independence, there has been a succession of military 
and civilian administrations whose foreign policies differed 
greatly in terms of ideology, style, substance and even the 
personality of the leaders. In the initial years after independence, 
the Nigerian government pursued modest foreign policy aims. 
Leaders were primarily concerned with internal consolidation of 
the new federal state (Meierding, 2010:6).  The Balewa’s 
government in theory pursued the policy of non-alignment but its 
economic alignment with the Western bloc (Britain especially) 
prevents it from pursuing a genuine policy of political non-
alignment. Nigeria gave support to liberation movements in 
Africa through the A.O.U. liberation committee. This 
government supported the expulsion of South Africa from the 

Commonwealth in 1961, and championed international boycotts 
against Lan Smith of Rhodesia (now Zimbabwe) in 1965. In 
1961, the Balewa’s government broke diplomatic relations with 
France over the testing of an atomic bomb in the Sahara desert. 
This bomb brought high fever epidemic to Nigeria. Nigeria also 
played a vital role in the formation of OAU in 1963. All these 
instances show that Nigeria, during the Balewa era, recognized 
Africa as the centre-piece of her foreign policy (Akinboye, 1999: 
377, Anyaele, 2003: 209, Dibie, 2008: 225). 
         Following the counter-coup of July 1966 which swept away 
the General Aguiyi Ironsi regime and led to the emergence 
General Yakubu Gowon as the new Head of State, serious 
internal conflicts erupted which brought the nation to near state 
of disintegration. This had a serious impact on Nigeria’s external 
relations as the country could not play any active role in foreign 
policy except that officials were merely junketing round the 
globe to explain the circumstances of the fratricidal civil war 
which raged uninterruptedly for thirty months, i.e. July 1966 to 
January 1970. Meanwhile, the pro-Western posture of Nigeria’s 
foreign policy continued unabated and government had thought 
that by turning to her traditional friends in the West for 
assistance, the war would be expeditiously prosecuted. This was 
not to be the case however, as the so-called traditional friends 
turned her request for arms and ammunitions thus introducing a 
new dimension to the country’s perception of friends or enemies 
in external relations. Consequent upon this, Nigeria relaxed 
relations with the Eastern Europe, and government began to shift 
ground and open up to the Eastern Bloc. Following the end of the 
war in 1970, Nigeria’s economy became buoyant as oil resources 
boomed. By 1974, the oil sector had accounted for about 90% of 
the total revenue, and the country took dynamic steps to assert 
her leadership role in Africa. Nigeria now allows the embassies 
of both blocs to be established in Nigeria, and entered into 
bilateral agreements with countries irrespective of the national 
ideology. This era witnessed the establishment of the Economic 
Community of West African States (ECOWAS) (Akinboye, 
1999: 377-378, Anyaele, 2003: 209-208, Dibie, 2008: 225, 
Meierding, 2010:7). 
         In July 1975, General Gowon’s government or 
administration was toppled in a bloodless coup by the late 
General Murtala Mohammed who brought dynamism and 
activism into Nigeria’s external relations. The administration’s 
interest in foreign affairs was demonstrated by the setting up of 
Adedeji Commission to overhaul the entire foreign policy 
machinery of the country. Based on this, the Murtala regime 
made far reaching impact and achieved significant feat in foreign 
affairs. The most often cited was the Nigeria’s dramatic and 
timely intervention in the Angolan-independence crisis in 1976 
which remarkably illustrates the dynamic and action oriented 
Afrocentric policy of the administrations (Anyaele, 2003: 209-
10, Akinboye, 1999: 378-379, Dibie, 2008: 225).  
         After the assassination of General Murtala Mohammed on 
February 13, 1976 following an abortive coup, Gen. Olusegun 
Obasanjo continued with the same policy as laid down by 
Mohammed. Indeed, what Obasanjo did was to consolidate 
Murtala’s effort, and Nigeria’s voice continued to be heard in 
international community. One of the most outstanding things 
done by Obasanjo was the punitive measures applied to British 
companies following British unacceptable policy in Rhodesia 
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and apartheid South Africa.  The British Petroleum was also 
nationalized in 1979 by the Obasanjo regime as a means of 
hastening the Lancaster’s conference that was to usher in 
Zimbabwe’s independence. The partial nationalization of 
Barclay’s Bank and the taking over of British Petroleum because 
of their links with apartheid South Africa were no doubt practical 
demonstration of Nigeria’s Afro-centric and non-aligned policy. 
Government also pursued with vigour its decolonization policy 
and provided financial and logistic support for the liberation 
movements particularly those in Southern Africa (Anyaele, 2003: 
209-10, Akinboye, 1999: 378-379, Dibie, 2008: 226).  
         In accordance with the Murtala/Obasanjo regime’s political 
transition programme, General Obasanjo successfully handed 
over power to the civilian government of Alhaji Shehu Shagari in 
October 1979. However, the Shagari’s era witnessed a 
retrogressive reversal in Nigeria’s foreign policy as the 
government dampened the momentum of dynamic and radical 
foreign policy posture bequeathed to it. Nigeria once again 
reverted to the conservative, pro- Western policy that was 
reminiscent of the Balewa era (Anyaele, 2003: 210, Akinboye, 
1999: 379-380, Dibie, 2008: 226). In 1980 and 1982, the 
northern cities of Kano and Kaduna witnessed religious riots. In 
January 1983, the Nigerian government responded to the 
economic downturn by expelling illegal immigrants. This was 
the state’s “worst international crisis since the civil war” 
(Abegunrin, 2003). It antagonised Nigeria’s neighbours and 
further undermined sub-regional integration (Gambari, 1989). 
Amidst the deepening economic crisis, the Shagari Government 
was toppled by the military in December 1983, and the new 
military administration headed by major General Muhammadu 
Buhari reverted to the dynamic foreign policy posture of the 
Murtala/Obasanjo government.  
         The Buhari government also re-launched Nigeria’s deep 
commitment to the cause of freedom and liberation struggle 
particularly in South Africa. The Buhari regime continued with 
the Shagari policy of expulsion of illegal aliens of West African 
origin and closure of land borders to stem smuggling and 
currency trafficking. This strained the relationship between 
Nigeria and her West African neighbours. Relations with Britain 
were adversely affected during this period. The Buhari 
administration maintained a strong anti-apartheid posture against 
South Africa, and saved the OAU from disintegration by 
recognizing the Saharawi Arab Democratic Republic (SADR). 
This represents affirmative action in Nigeria’s foreign policy 
(Akinboye, 1999: 379-380, Anyaele, 2003: 210, Dibie, 2008: 
226, Meierding, 2010:8).  
         However, that regime which was terminated in August 
1985 in a palace coup that led to the emergence of General 
Babangida relaxed the radical posture of the Buhari 
government’s foreign policy. One of the first things he did was to 
direct his Foreign Affairs Minister, Professor Bolaji Akinyemi to 
organize an ‘All Nigeria Conference on Foreign Policy’ in order 
to examine the various perspectives of the country’s foreign 
policy. The conference came up with the Structural Adjustment 
Programme (SAP); and on the external plane, the regime adopted 
economic diplomacy as the thrust of its foreign policy. However, 
the Structural Adjustment Programme failed to restructure the 
Nigerian economy in a manner as to reduce its independence on 
the West. Thus, rather than reducing the nation’s economic 

problem, it has exacerbated it. The Babangida administration 
however made its mark in projecting the country’s image as a 
regional power in the West African sub-region. Nigeria’s 
leadership role in the recent Liberian and Sierra-Leonean crises 
clearly underscores this. Economic Community of West African 
States Monitoring Group (ECOMOG) which was set up in 1990 
at the instance of the Nigerian government under General 
Babangida successfully brought peace to the war-torn Liberia. 
The peace keeping force on which Nigeria has expanded 
enormous human and material resources has also succeeded in 
achieving the same goal in the crisis- ridden Sierra-Leone. This 
era launched Nigeria back to the forefront of international 
relations. The establishment of ECOWAS Monitoring Group 
(ECOMOG) is a credit to the vision of President Babangida 
(Anyaele, 2003: 210, Akinboye, 1999: 380-381, Dibie, 2008: 
226). Nigeria’s international reputation degraded following a 
major electoral controversy in 1993. After the June 12th victory 
of popular presidential candidate Moshood Abiola, Babangida 
annulled the national election results. Nigerians erupted in 
protest and the EU and US threatened sanctions. These responses 
were only partially effective. Although Babangida was removed 
from office, democracy was not restored (Meierding, 2010:9).   
         Following Nigeria’s debilitating political crisis precipitated 
by the annulment of the June 12, 1993 Presidential election by 
the Babangida administration and following a brief period of 
interim governance by Ernest Shonekan, Sani Abacha seized 
power in another military coup. General Abacha on November 
17, 1993 toppled the Interim National Government (ING) that 
was hurriedly organized by Babangida to stem the tide; and since 
then, the nation’s foreign policy has been drifting forward and 
backward. The regime has been the footsteps of Babangida in the 
foreign policy matters. Indeed, apart from consolidating the 
achievements of Babangida’s administration in the area of 
foreign policy, the Abacha’s government has been pursuing a 
reactive foreign policy, and there has been no significant impact 
made to protect the image of the country outside. For instance, 
relations with some international organizations particularly the 
Commonwealth of Nations has not been cordial since the 
inception of the administration. A month after the regime change, 
Abacha rattled the region by invading Bakassi Peninsula, a 
purportedly oil-rich territory disputed with Cameroon. In March 
1995, Abacha accused a large swath of the policy elite of a coup 
plot. The courts handed down over thirty death sentences. 
Following international condemnation and threats of increased 
sanctions, these were reduced to prison terms (Meierding, 
2010:9). However, Abacha’s clemency was short-lived. In 
November 1995, he executed nine leaders of the Movement for 
the survival of the Ogoni People (MOSOP), including Ken Saro-
Wiwa. The US and EU responded to the new provocation by 
imposing broad sanctions. However, US sanctions did not 
include oil (Abegunrin, 2003). This emission weakened the 
effectiveness of external calls for democratization. In addition; 
Abacha was somewhat successful in spinning the sanctions 
locally as an anti-imperial struggle (Meierding, 2010:9). 
Internationally, Nigeria’s reputation was marginally rehabilitated 
in 1997, when Abacha initiated an ECOMOG intervention to 
restore democracy in Sierra Leone. The Great Powers’ failure to 
intervene effectively in Somalia and Rwanda in the early 1990s 
had increased the attraction of regional peacekeeping efforts 
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(Adebayo & Landsberg, 2003). Domestically, however, 
Abacha’s democratizing intervention was condemned for its 
hypocrisy and expense. This has led to the emergence of a 
democratically-elected government in that beleaguered country. 
His government should also be credited for carrying out similar 
assignment in Sierra-Leone where the military junta that seized 
power from a democratically-elected government has been 
flushed out by the ECOMOG peace-keeping force led by 
Nigeria. Of course, this singular event also poses a serious 
challenge to Nigeria in its quest to have an enduring, stable 
democratic system unchallenged by any form of military might 
(Anyaele, 2003: 211, Akinboye, 1999: 381, Dibie, 2008: 227).  
         His successor, General Abubakar, oversaw a transitional 
government before former military leader, Obasanjo again 
assumed political leadership through a popular election. 
Obasanjo’s top foreign policy priority was to restore Nigeria’s 
international reputation. Soon after he took power, Nigeria was 
readmitted to the Commonwealth of Nations. Sanctions were 
lifted. In 1999, Nigeria began pulling out of Sierra Leone, to cut 
costs and redirect resources to the Niger Delta, where the local 
security situation had deteriorated (Adebajo, 2000). In the West 
African sub-region, Obasanjo presented himself as a 
peacekeeper. When the International Court of Justice ruled in 
2002 that the contested Bakassi Peninsula belonged to 
Cameroon, Obasanjo contained intense Nigerian opposition to 
the verdict and initiated implementation efforts (Meierding, 
2010). Obasanjo also reiterated Nigeria’s support for ECOWAS 
and his desire to pursue more extensive regional integration 
(Kaplan, 2006). Obasanjo’s affection for economic integration 
and international institutions attracted some domestic criticism 
(Adebajo and Landsberg, 2003). His continued engagement of 
Nigerian troops in multilateral peacekeeping operations in areas 
such as the Sudan also generated internal resistance. The record 
of his successor, Yar’ Adua, has been mixed. Nigeria continues 
to rank high on international corruption indexes. A cease fire has 
been brokered with the Delta insurgents, but inter-confessional 
instability had increased in the north. Most recently, Nigeria has 
appeared on international terrorists watch lists, in the wake of 
thwarted 2009 “Chrismas Day bombing” and series of bombings. 
Nonetheless, the state’s international reputation has improved 
significantly since the 1990s, in part because of the successful 
democratic power transition in 2007. 
Main Objectives,  Principles and Features of  Nigeria’s  
Foreign  Policy 
         The objectives of Nigeria’s foreign policy have, since the 
country’s attainment of independence or nationhood in 1960, 
being broadly spelt out by successive administrations. The broad 
and overriding objectives of Nigeria’s foreign policy and indeed 
the foreign policy of any country, is to promote and protect the 
country’s national interests (Akindele, 1996:135). Since 
independence, different regimes have emerged in Nigeria, and in 
spite of their different orientations and leadership styles, the 
conduct of Nigeria’s foreign policy has been publicly proclaimed 
by them to be guided by the same principles which are also in 
conformity with the well-established principles of traditional law 
as well as the Charter of the Organization of African Unity 
(OAU) (Akinboye, 1999:369). The main objectives and 
principles of Nigeria’s foreign policy include: (i) the defense of 
our sovereignty, independence and territorial integrity, (iii) the 

creation of the necessary political and economic conditions in 
Africa and the rest of the world which will facilitate the defense 
of the independence and territorial integrity of all African 
countries while at the same time, foster national self-reliance and 
rapid economic development, (iii) the promotion of equality and 
self-reliance in Africa and respect for human dignity especially 
the dignity of black men, (iv) the defense and promotion of world 
peace, (v)  Promotion and protection of the national interest, (vi) 
promotion of the total liberation of Africa from colonial rule and 
support of African unity, (vii) promotion of international 
cooperation from the consolidation of universal peace and mutual 
respect among all nations and elimination of racial discrimination 
in all its manifestations, (viii) respect for international law and 
treaty obligations as well as the seeking of settlement of 
international disputes by negotiation, mediation, conciliation, 
arbitration and adjudication; and (ix) promotion of a just world 
economic order (Anyaele, 2003: 204-205, Dibie, 2008:228, 
Akinboye, 1999: 367).  
         Nigeria’s foreign policy since independence incorporated 
the following principles: (i) Friendship and co-operation with all 
or other nations that respect her sovereignty or based on the 
recognition and respect of Nigeria’s sovereignty, (ii) Non-
alignment with any of the power blocs, (iii) Peaceful resolution 
of inter-state disputes, (iv) Respect for territorial integrity of 
other states in Africa based on the principle of non-interference 
in the internal affairs of other states, (v) Eradication of 
colonialism in Africa e.g. Apartheid in South Africa and 
liberation  movement in Southern Africa, (vi) promotion 
of world peace and defense of justice, (vii) Africa regarded as the 
center-piece of Nigeria’s foreign policy i.e. helping politically 
dependent states to be independent, and bringing co-operation 
and progress to independent African states, (viii) Belief in the 
sovereign equality of states and non-interference in the internal 
affairs of other states, (ix) Consideration of issues on their merit, 
having regard to Nigeria’s national interest, (x) Peaceful 
resolution of crises: Joining other states to find peaceful 
resolution to crises as in ECOMOG troops in Liberia, Sierra- 
Leone among other countries, and (xi) Consideration of issues on 
their merit, having regard to Nigeria’s national interest (Anyaele, 
2003: 204-205, Dibie, 2008:228, Akinboye, 1999: 367). 
 

IV. THE PHENOMENON OF NIGERIAN STATE 
WEAKNESS  

         The weakness of states like Nigeria can be measured along 
three margins performed by governments of strong states which 
include security, the provision of basic social amenities or  
services and the protection of essential civil freedoms. Weak 
states like Nigeria are deficient along one or two of these 
margins (Coyne, 2006). Nation-states become weak because they 
are convulsed by internal problems and cannot adequately deliver 
positive political goods to their inhabitants (Porter, and 
Weinstein, 2005:136). Nigeria and Sierra Leone collapsed in 
1990s (Rotberg, 2003: 9). Lebanon, Nigeria and Tajikistan 
recovered from collapsed and are now weak (Rotberg, 2003:10). 
Kyrgyzstan, Cote d’Ivoire, Kenya and Nigeria all fit near Nepal 
on the continuum of weakness tending towards failure (Rotberg, 
2003: 17). Nigeria faces developmental challenges in the 
economic, political, and social dimensions. 
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         Economically, Nigeria has been on a roller coaster in the 
decades since independence, culminating in a long period of 
stagnation following the apex of the petroleum boom. The 
problems of flagging growth, rising poverty, and widening 
inequality arise from several factors, including an unfavorable 
economic structure, detrimental policies, adverse political 
conditions, and negative external shocks. Similarly, measures of 
income distribution (whether using the household income shares) 
describe a society where inequality is rising and income 
disparities are quite high by international standards. The 
emergence of a petroleum “monoculture,” in which a single 
export provides nearly all foreign exchange and government 
revenue, renders the economy highly sensitive to external shocks 
and hinders the emergence of internal sources of growth. The 
failure to diversify from this narrow export base is an important 
underlying source of Nigeria’s economic stagnation. At 
independence, the country inherited a reasonably heterogeneous 
export economy, based on a range of agricultural commodities 
and solid minerals. The sparse manufacturing sector consisted 
mainly of final consumption goods produced in a few urban 
centers and constituted no more than 6% of GDP (Peter, 1998). 
         Export revenues plunged by 53% between 1980 and 1982 
(from US$27.1 billion to US$12.7 billion), dropping another 
60% by 1986. Meanwhile, the value of external debt grew as 
commitments accumulated short-term borrowing increased, and 
interest rates escalated. Foreign obligations increased from 
US$5.1 billion in 1978 (14% of GDP) to US$17.6 billion by 
1983 (50% of GDP), reaching US$29 billion by 1987 (124% of 
GDP). Between1980 and 1987, Nigeria’s gross domestic product 
declined at an average rate of 1% a year. The downturn began 
under the Second Republic, whose politicians were loath to 
curtail spending or undertake politically costly adjustment 
measures. In the throes of the oil markets’ collapse, the civilians 
were ousted by the military, but the regime of General 
Muhammadu Buhari avoided essential policy reforms as the 
economy spiraled downward. Babangida entered into a standby 
agreement with the International Monetary Fund (IMF) and 
initiated a package of policy reform in cooperation with the IMF 
and the World Bank. The government’s stabilization efforts, 
embodied in the Structural Adjustment Program (SAP), yielded 
an interlude of recovery. Macroeconomic reforms, aided by a 
fortuitous surge in oil prices during the Gulf War, boosted 
growth to an average of about 6.6% from 1988 through 1992. 
Thereafter, however, Nigeria experienced a decade of stagnation. 
Oil prices dropped soon after the war, and the Babangida regime 
veered toward economic indiscipline and malfeasance (Peter, 
2002). 
         Political uncertainty gripped the country after the abortive 
1993 transition to democratic rule, giving way to the predatory 
autocracy of General Sani Abacha. During Abacha’s rule, 
prodigious corruption, political insecurity, and the deterioration 
of public institutions served as a brake on investment and 
growth. From 1993 to 1998, Nigeria managed an anemic 2.5% 
average rate of growth. Since the transition to civilian rule in 
1999, performance has generally been lackluster, though the 
economy has been intermittently buoyed by higher world oil 
prices. The elected government moved inconsistently in its early 
years to impose fiscal discipline and pursue needed policy 
changes. To summarize, Nigeria’s aggregate economic growth 

from 1961 through 1998 averaged 3.6%, while the country 
achieved merely 2.2% average growth in the period from 1981 
through 1998, significantly below the annual rate of population 
increase (about 2.9%). These trends, especially in a context of 
increasing income inequality, yielded a substantial increase in 
poverty. From 1961 through 1998, per capita GDP increased by a 
scant 0.7% annually, providing for little advance in living 
standards. Despite the general scarcity of statistics in Nigeria, 
credible figures show that the incidence of poverty has escalated 
steeply since the end of petroleum boom. The rate of poverty 
expanded from 28% in 1980 to 71% in 1999. Institutional 
malaise is evident in the poor state of public services and 
government functions, as well as the intractable political 
wrangling that seems to block effective reform. Nigeria became 
democracy in 1999, but the historic rivalries between East and 
West, South and North, oil-states and non-oil states, christian and 
muslim communities, democrats and autocrats, and soldiers and 
citizens that have bedeviled Africa’s most populous state since 
independence in 1960 (and before) are still there. Inter-
communal conflict could readily reoccur, and the north-south 
divide could once again become an obstacle to strengthening a 
state already softened by economic confusion, continued 
corruption and mismanagement. Nigeria also performs poorly as 
a state (Rotberg, 2003: 17).  
         Further evidence of Nigeria’s thorough fetidity can be seen 
in the miserable condition the vast majority of Nigerians have 
been facing in since the late 1970s. These conditions are painful 
and shameful considering the fact that Nigeria is awash with 
human and natural resources which other countries around the 
world would die for. More unfortunately, the country’s resources 
are being plundered, stolen and mismanaged; her institutions 
weakened; and the citizenry abused, disparaged and assaulted on 
a periodic basis. Most, if not all of the indices of failed states, 
declare Nigeria well on its way to joining that disreputable club. 
Nigeria boasts with a government unable to adequately deliver 
basic social services. It is plagued by corruption that is so 
endemic and monumental. It lacks the capability or discipline to 
prevent threats to public safety and national integrity and is 
assailed by active challenges to its legitimacy. The fragility of 
the imposed and inherited federation/political institutions has 
rendered Nigeria as a single entity, politically and economically 
fragile or weak to contain the centrifugal tendencies inherent in 
the forced union. The federal system of government is lopsided 
and unbalanced. It failed to provide an equitable distribution of 
power at the center. It is this quest for equitable and balanced 
political system that has been at the center of the Nigerian 
terrorism. 
         From the foregoing, it can be vehemently argued that 
Nigeria lies among weak states. Indeed, Nigeria is a weak state 
because it is convulsed by most of the characteristics associated 
with weak or fragile states. The next part of this paper deals with 
how these weaknesses affects Nigeria’s foreign policy and 
reputation. 
Impact  and  Consequences of  State Weakness on  Nigerian  
Foreign  Policy Reputation 
         The Nigerian state have been exhibiting the character of 
“Weak or Failing state” that only have the legal status of 
sovereignty but lack the basic capability to provide adequate 
security, effective law and order and development. As noted by 
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the Transparency International (2006), Nigeria is rated as one of 
the most corrupt nations of the world, a ranking that has denied 
the country its pride of place in the international economic 
system. Even in comparison to other African states, Nigeria is 
lagging behind. South Africa, the other continental heavyweight, 
has a GDP per capita six times greater; Angola has a GDP more 
than 1.5 times higher; and Senegal, with exports largely limited 
to groundnuts and fish, enjoys more than twice Nigeria’s per 
capita income. The country has abundant human and natural 
resources but still struggles with mass impoverishment. 
Agriculture, once its primary hard currency earner, has collapsed, 
and food imports now account for a sixth of the trade bill. 
Manufacturing is a smaller proportion of the economy with about 
6% than at independence (Crisis Group Africa Report, 2006). 
The above is a result of the weakness of the Nigerian state which 
negatively affects Nigeria’s influence over these small countries. 
These countries therefore undermine the strength of the Nigerian 
state in its relationship with them.  
         The structured ethnic diversity, chauvinism and religious 
intolerance which have historically fuelled the propensity 
towards political instability, the seemingly permanent fear of 
ethnic domination and chronic underdeveloped nature of the 
Nigerian economy weakens the capacity of the country to play a 
more influential role in the management of the wider 
international system. The deep internal economic crisis under 
which Nigeria has been suffocating since the early 1980s has 
exacerbated the vulnerability of the nation to neo-imperial 
dictation and control from abroad and has therefore, worsened its 
dependence on external forces. With its escalating and 
oppressing external debt burden and the dwindling financial 
strength available to manage its development programme at 
home, Nigeria’s capacity to finance an active and dynamic 
foreign policy has become considerably reduced (Akindele, 
1996: 145-146). A failed, corrupt and inept leadership coupled 
with inclement domestic socio-political environment have 
plunged development performance in Nigeria into the abyss. The 
exodus of skilled labour (brain drain) has affected the capacity of 
the Nigerian state to deliver public services effectively and 
efficiently and contribute to skill-pool requirements of the private 
sector. Where poverty is persistent, it leads to backwardness 
(Hope, 2006). That then affects the capacity of the state or 
government to raise domestic resources for effective foreign 
policy implementation. Poverty also exposes Nigerians to 
avoidable diseases and sicknesses, which curtail their ability to 
contribute meaningfully to the development of the country.  The 
rate of pervasive poverty in Nigeria has been linked to the 
weaknesses and poor performance of African economies, high 
dependence on the export of low valued primary raw materials, 
which attracts low prices and negligence of the agricultural 
sector. As a result of sustained poverty in Nigeria, many people’s 
livelihood and better standards of living are becoming 
increasingly undermined. This crisis of personal deprivation has 
manifested itself in social tension leading to open conflicts in 
Nigeria. Despite lucid dreams of prosperous future brought by 
the discovery of oil and, to a lesser extent, conceived Western 
commitment to development assistance, Nigeria still ranks as one 
of the world’s poorest nations. It is obvious now that impressive 
levels of raw economic growth failed to trickle down and reach 
the country’s poor. By absolute number of impoverished 

population, Nigeria currently is being surpassed only by giants 
like India and China (Emmanuel, 2004:3).  
         Unemployment not only has social consequences as it 
increases the rate of crime, but also has resulted in more 
devastation of the economy by criminal activities. The 
unemployed often engaged in social vices such as armed robbery, 
prostitution and other criminal activities which are very 
detrimental to Nigerian foreign policy and reputation. Debt 
servicing drains the economy of Nigeria. The debt burden of the 
Nigerian state has served as a prelude for reluctance of Nigeria to 
approve new line of credit facilities for the country. In extreme 
cases therefore, the IMF and the World Bank have come in to 
bail the country out of this crises, by serving as guarantor for the 
country that needed new loans. But in order to make sure that 
Nigeria is not in default of paying their loans; Nigerian economy 
have been directly managed and controlled by the IMF officials 
in extreme cases. Such move is largely anti-people in most 
instances (Martin, 1997, Akinterinwa, 2007). 
         The poor state of infrastructure in Nigeria is one of the 
major factors inhibiting structural transformation and the 
attainment of sustained economic growth and development in the 
country. The poor state of infrastructure increases transactions 
costs and make it difficult for domestic firms in the country to 
compete in global export market. Ethno-religious conflicts, 
communal and sectarian violence have dysfunctional and 
disruptive impact on the state (Anugwom, 2000, Nairne, 2007). 
Without peace, there can never be a strong Nigerian state and 
that negatively affects the capacity of the Nigerian state in its 
domestic and foreign diplomacy. From the foregoing, the paper 
strongly agrees that the above challenges or factors among others 
impede development, weakens the strength and tarnish the 
reputation of Nigeria domestically, regionally and 
internationally.  
         As a result of the cancellation of the presidential poll held 
on June 12, 1993 by the Babangida administration, the United 
States, Britain, and the European Union criticized the annulment 
of the presidential poll, suspended military assistance, and 
suggested further paring their aid. The Abacha’s regime’s 
international standing reached its nadir in November 1995, when 
Ogoni activist Ken Saro-Wiwa and eight compatriots were 
executed after a highly irregular murder trial. Nigeria was 
suspended from the Commonwealth, and the United States joined 
several other countries in extending sanctions on travel, aid, and 
trade. Over the next two and a half years, Abacha’s isolation 
deepened amid a pall of domestic repression, assassinations of 
opposition figures. Foreign assistance dwindled. Policymakers in 
Washington were constrained by their considerable stakes in 
trade and investment, as well as by concerns for security 
cooperation in the sub-region, where Nigeria’s role was crucial. 
These interests essentially trumped concerns over democracy, 
human rights, and economic reform. All these are result of the 
weakness of the Nigerian state. 
         The country’s myriad trade, investment, and financial 
relations, along with its involvement in regional and international 
organizations as well as its traditional diplomatic and aid 
relationships, therefore furnish points of external influence and 
assistance. The United States confronts important challenges in 
moving the relationship with Nigeria beyond post authoritarian 
normalization to engagement on issues of improved governance 
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and better developmental performance. It is clearly risky to allow 
short-term exigencies to drive the bilateral relationship, as the 
symptoms of political decay manifest in corruption, transnational 
crime, terrorism, and escalating humanitarian needs can likely be 
exacerbated in the absence of underlying improvements in 
government and the economy. Since 1999, the Obasanjo 
government has placed a high priority on lobbying the United 
States for a cancellation of Nigeria’s foreign debt (Forsy, 2000). 
On the other hand, the Nigerian government must get its acts 
right, most especially through its domestic policies. It is because 
the country is fast moving out of control from those who hold it 
together; that is why our foreign policy is not working out well 
for us. The contradiction of mounting vigorous external relations 
in a context of state decay eluded our earned reputation for 
successfully policing West Africa and Africa at large through 
interventions in Guinea Bissau, Togo, Sao Tome and Principe, 
Liberia, Sierra Leone and recently Mali among others. In recent 
times, due to corruption and the Nigerian factor, our troops have 
sometimes been provided with poor arms and equipment leading 
to them performing par and consequently United Nations and 
other small African countries like Chad, Niger and Cameroon’s 
criticism of our troops’ ineffectiveness and lack of courage”. 
This is the international outworking of state dysfunction and 
anomie in which disorder and corruption at home are exported 
abroad, with serious consequences for our foreign policy 
reputation. The scuttling of Nigeria’s unanimous election into the 
UN Security Council in 2010 by Guinea which absented itself 
and Liberia, Togo and Sierra Leone which voted against Nigeria 
is also the result of the negative impact of the weak nature of the 
Nigerian state.  
         As noted earlier, the civilian government has been 
concerned with the question of debt relief. Obasanjo and other 
senior leaders have raised the issue regularly in meetings with the 
U.S. government, seeking an arrangement comparable to the debt 
reduction mechanism under HIPC. In the absence of any credible 
commitment by Nigeria to economic reform or macroeconomic 
stability, the United States initially foreclosed the possibility 
(Peter, 2002). Although the ambitiousness and intensity of 
foreign activities decline when the state is economically weak or 
internally unstable, the overall character of the state has remained 
constant. Nigeria is also an economically less developed state, 
dependent on primary commodity production for the majority of 
its domestic revenue and almost all of its foreign exchange 
earnings (Meierding, 2010:10 & 12). Nigeria’s physical might 
has also failed to deter boundary violations by its much weaker 
neighbours. On various occasions, Chad, Benin, and Cameroon 
have perpetrated minor territorial incursions. Local fear 
undermines Nigeria’s sub-regional leadership aspirations 
(Meierding, 2010:9). Though the 1999 poll held the promise of 
ending misrule after Abacha’s death and the excesses of military 
dictatorship, it only attracted a 25% turnout. International 
electoral observers reported widespread incidents of ballot box 
stuffing, numerous phantom voting booths and impossibly high 
claimed turnouts in some districts (Crisis Group Africa Report, 
2006).  It is also a volatile region characterized by poor 
governance, weak state structures, poverty, war, stagnant 
economy, corruption and disease (Dike, 2011). Recent events at 
the African continental fora where candidates backed by Nigeria 
have lost elections indicate that we are far from achieving our 

objective of playing leading roles in African affairs. There is a 
seeming competition between Nigeria and some African 
countries. One of such obvious result was the way in which after 
ECOWAS decided to apply pressure to end the impasse in Côte 
d'Ivoire following the election which Alassane Ouattara won but 
President Lauren Gbagbo refused to vacate office, South Africa 
decided to support Gbagbo by  stationing military ships on the 
West African coast. Conflicts within the continent have been a 
key challenge to the foreign policy of the country. There have 
been too many conflicts in the continent: from Sierra Leone, 
Liberia, Chad, Côte d'Ivoire, Sudan, Rwanda and now Mali and 
several other countries across the continent, these have brought 
serious strain on the economy of the country. We have our own 
border conflicts with especially Cameroun which is still 
nationally to be resolved to the satisfaction of all (Lamido, 2012). 
Nigeria has a long history of involvement in peace keeping in 
countries like Liberia, Sierra Leone and Sudan.  In addition to 
these regional and other conflicts within the African continent, 
Nigeria itself has its own share of internal conflicts. This puts the 
credibility of the country in question in terms of our weight to 
intervene successfully to resolve African conflicts when Nigeria 
is not able to resolve its own internal conflicts (Lamido, 2012). 
The current security challenge of the Boko Haram insurgency is 
threatening the security and existence of the state and denting the 
image and might of the Nigerian military as the military from 
some of the smaller neighbouring countries are undermining the 
capacity of the Nigerian state in tackling insecurity. To worsen 
the situation, Chad, Cameroun, Niger and the Republic of Benin 
had to intervene in the Boko Haram insurgency issue by sending 
a joint military assistance (Ntamu & Ekpenyong, 2014, Aremu, 
2015). Even the recent agitation by some separatists or 
secessionists for a sovereign state of Biafra among other 
insecurity situations is making Nigeria to earn respect sub-
regionally, regionally and globally. Investors are not willing to 
invest in an unstable country. 
 

V. CONCLUSION AND RECOMMENDATIONS 
         A country’s reputation or image is a strategic asset that 
creates competitive advantages and favourable climate for her 
survival and development. A nation’s domestic prerequisite for 
functional foreign policy is a stable and inclusive political system 
with space for civil society, attention to the rule of law, and 
economic development anchored on diversification, 
accountability, and economic transparency. The totality of what a 
country does and her behaviour and attitude towards public 
issues, achievement or non- achievement among others defines 
her image and reputation ratings in the comity of nations. 
Nigeria’s foreign policy has since independence been guided by 
almost the same principles and objectives. However, the 
emphasis that has been persistently laid on them by successive 
regimes in the country differs depending on the domestic context 
within which decisions are made, the external environment and 
the attitudinal posture of the foreign policy- makers at a given 
time. The key challenges to Nigeria’s foreign policy making have 
remained basically the same. The Nigerian state is weak as it 
faces developmental challenges in the economic, political, and 
social dimensions such as political instability, bad leadership and 
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corruption which lead to many problems that negatively affect its 
foreign policy reputation.  
         It is recommended that, the Nigerian government should 
pursue goals of democracy, good governance and respect for 
human rights at home to ensure that its leadership role is credible 
abroad, the federal Ministry of Foreign Affairs in conjunction 
with the Federal Ministry of Information and Communications 
should urgently mount image and reputation management 
campaigns in the international media and project the good works, 
achievements and the humanitarian efforts of the country. The 
National Rebranding Campaign effort should be pursued with 
vigour. The Nigerian Institute of Public Relations should help in 
the crusade for behavioural change among Nigerians through 
public enlightenment campaign. The anti-corruption agencies 
such as EFCC and ICPC should be pro-active and sincere and 
expedite action in fighting corruption. Genuine efforts should be 
made by the Nigerian Government through relevant authorities at 
maintaining good governance, re-orienting and educating the 
populace against nepotism, corrupt practices and mediocrity. 
There is the need for a holistic revision and redirection of its 
blind focus on Africa to articulate foreign policy that is clearly 
focused on the country’s national interests among others. Since 
all foreign policies spring from the economic base of a state, 
Nigeria’s economic base should be re-orientated in such a 
manner that the country’s dependency structure would be 
removed and a national economy that is capable of sustaining a 
realistic foreign policy goal be built. Efforts should be made by 
the Nigerian government to foster peaceful coexistence among 
the different ethnic groups in the country, among ECOWAS and 
AU members and the world at large. Nigeria’s foreign policy can 
only be meaningfully conducted in a stable political 
environment. There is the imperative need by the relevant 
authority to evolve a stable polity and a complete transformation 
of the Nigerian political system. Nigerian government needs to 
articulate a clear foreign policy that is clearly focused on the 
country’s national interests.  Nigeria should maintain political 
stability and good governance which alone will lay the 
foundation for solid economic growth. Any rethinking and 
reforming of foreign policy must begin with an earnest effort to 
clean up our act domestically, by creating an exportable brand  
called  Nigeria. 
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Abstract- The main intention of this study was to examine the 
relationship between capital structure and performance of 
commercial banks in Ethiopia. The investigation was based on 
pannel data (from the year 2000-2012) collected from the annual 
reports of eight sample commercial banks in the country.  This 
study establish a model to measure the association between 
capital structure which is proximate by total debt to total asset 
(TDTA) and total debt to total capital (TDTC) and performance 
which is measured by return on asset (ROA), return on equity 
(ROE) and net profit margin (NPM). The results of regression 
analyses indicate that on average leverage has a positive effect on 
the financial performance of commercial banks in Ethiopia when 
performance measured by return on equity. In contrast, the 
similar analyses indicate that leverage has a significant negative 
effect on performance of commercial banks in Ethiopia when 
performance is measured by return on asset and net profit 
margin. These support both trade off theory and pecking order 
theory of capital structure. Hence,  participants in Ethiopia 
banking industry should make capital structure at optimal level 
by raising funds from equity finance by participating in the 
secondary market in order to enhance its performance in related 
with capital structure. 
 
Index Terms- Capital structure, commercial banks, financial 
performance 
 

I. INTRODUCTION 
apital structure is the method in which a firm’s assets are 
financed. By considering different factors, the appropriate 

finance mix decided. After the work of Modigliani and Miller 
(1958) irrelevance theory of capital structure, the capital 
structure theory has been a study of interest for researchers and it 
become the ground for the development of other theory. Among 
the theories, the most prominent theories which explain the 
capital structure of the firms are static tradeoff theory, pecking 
ordered theory and agency theory.  
       Most of the studies conducted on the relationship between 
capital structure and performance a firm worldwide concentrated 
on different segments of different economies and industries, with 
little attention to the financial services sector. For instance, 

studies made on capital structure of firms in Ethiopia focus on its 
determinant. They are giving little attention to area of the 
relationship between capital structure and performance of the 
firm in Ethiopia, particularly to the banking industry. According, 
the current study intention was to investigate the relationship 
between capital structure and performance of commercial banks 
in Ethiopia, rapidly growing sector in the country.   
 
RATIONALE FOR THE STUDY  
       There are a number of studies conducted at a global level to 
examine the relationship between capital structure and 
performance. For instance, the study made by Zeitun and Tian 
(2007) on the companies in Jordan provide a result of significant 
negative association between capital structure and performance 
of companies. Supporting this, the results of the investigation 
made Pratheepkanth (2011) indicates that capital structure and 
performance has a negative association for the companies in Sri 
Lanka. The study of Saeedi and Mohoodi (2011) also revealed 
that capital structure has a positive or negative association with 
performance of the firm in Iranian.  
       In addition, studies conducted in Africa, such as Awunyo-
vitor and Badu (2011) finds that capital structure is negatively 
related to the banks performance for the banks in Ghana. And 
capital structure is an important determinant of firm’s financial 
performance and the direction of the relationships is reversed for 
the firm in Nigeria (Adekunle and Sunday, 2010). 
       However, most of the studies are made with reference to 
developed countries, which means they are not explained the 
issues for emerging market specifically for Ethiopian case. So, it 
is difficult to make generalization for the developing economy 
(like Ethiopia) from the result of developed economy without 
making any research. Furthermore, the financial sector of 
Ethiopian economy is dominated by the banks, which has its own 
unique features, such as the banking regulation did not allow 
foreign nationals or organization fully or partially to acquire 
share of Ethiopian banks, there is no secondary market, etc. In 
light of these, the study concerned with examining the 
relationship between capital structure and performance of 
commercial banks in Ethiopia.  
 
OBJECTIVES OF THE STUDY 

C  
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       The general objective of this study was to examine the 
relationship between capital structure and performance of 
commercial banks in Ethiopia. The specific objectives were; 
1) To identify the relationship between capital structure and 

return on equity of the sample commercial banks in 
Ethiopia. 

2) To identify the relationship between capital structure and 
return on asset of the sample commercial banks in Ethiopia. 

3) To identify the linkage between capital structure and net 
profit margin of the sample commercial banks in Ethiopia. 

4) To identify the capital structure theory that best explains 
features of capital structure of the sample commercial 
banks in Ethiopia. 

 
RESEARCH HYPOTHESIS 

H01: There in an inverse relationship between capital 
structure and performance measured by return on asset 
(ROA) in the commercial banks in Ethiopia.  

H02: There is a direct association between capital structure 
and performance measured by Return on equity (ROE) in 
the Ethiopian commercial banks. 

H03: There is an inverse association between capital structure 
and performance measured by net profit margin (NPM) 
of commercial banks in Ethiopia. 

 

II. REVIEW OF RELATED LITERATURE 
THEORY OF CAPITAL STRUCTURE  
       The objective of capital structure is maximization of firm 
value by minimizing the overall cost of capital. A company 
capital is divided in to debt and equity which is affected by a lot 
of factor. The most prominent theories which explain the capital 
structure of the firms are Modigliani and Miller (MM) theory, 
static tradeoff theory, pecking order theory and agency theory. 
       The original version of the trade-off theory grew when 
Modigliani and Miller add corporate income tax in 1963 to the 
original irrelevance proposition which created a benefit for debt 
in that it served to shield earnings from taxes (Frank and Goyal, 
2005). Under-static tradeoff theory, if the value of the firm is 
maximizing, the firm is able to interchange debt for equity or 
equity for debt. The optimal debt ratio is determined by a 
benefits and cost of borrowing holding the firms asset and 
investment plans constant. Myers (1984) and Myers and Majluf 
(1984) developed the Pecking order theory of capital structure. 
Under Pecking order theory, the firm financing decision initially 
made by using internal source of fund and if it is not enough 
external source of financing is used by the firm. Accordingly the 
preferences are, first target dividends, then chose debt and lastly 
focuses on equity (Myers, 1984). After the study made by, there 
are vast literature developed on agency theory to explain the 
capital structure.  Whereas, according to the agency theory, the 
agent performs certain services on the behalf of the principal. 
When the agent performs its activities on behalf of the principal 
there might be a possibility that the agent accomplish task for 

their own interest instead of maximize the benefit of the principal 
(Jensen and Meckling, 1976).  
 
CAPITAL STRUCTURE AND PERFORMANCE 
       Despite companies finance their activities by using different 
source of funds, the main aim of all companies is to increase the 
value of the firm in the industry. Optimum capital structure is the 
combinations of debt equity ratio that maximize the firm value 
by minimize the weighted average cost of capital. The capital 
structure which is popular in practice are; equity shares only, 
equity and preference shares only, equity and debentures only 
and  equity shares, preference shares and debentures ( 
Paramasivan and Subramanian,2009). 
       Measuring performance is controversial issue; especially in 
finance is not an easy task. This is due to the multidimensional 
measure of performance. As per Zeitun and Tian (2007), 
performance of the firms is measured by either financial or 
organizational variables. To measure the financial performance 
of the firm; profit maximization, maximizing profit on asset and 
maximizing shareholders benefits variables can be used whereas 
growth in sales and growth in market share are some of the 
variables used to measure the operational performance of the 
firm.  
       The empirical studies around the world demonstrate various 
outcomes on the relationship between capital structure and 
performance of the firm. For instance, Saeedi and Mohoodi 
(2011) concluded that performance has positive or negative 
association with capital structure. Performance of the company 
has an inverse relationship with capital structure (Gupta, 
Srivastava and Sharma, 2011, Awunyo-vitor and Badu, 2011, 
Adekunle and Sunday, 2010). However, Ebaid (2009) concluded 
that, capital structure choice has a weak to no effect on 
performance.  
       Specifically, capital structure which is measured by Return 
on Asset (ROA) studies shows that it has a negative impact on 
firms’ performance, such as Saeedi and Mohoodi (2011), 
Adekunle and Sunday (2010). While Awunyo-vitor and Badu 
(2011) find out capital structure has negative but statistically 
insignificant effect on ROA. Counter to MM (1958), many other 
empirical studies found a negative association between debt and 
return on asset. Whereas, Yaregal (2011) noted that the bank 
with a lower debt capital will report a lesser ROA than a bank 
with a higher debt capital, even if all other spreads and costs are 
the same. 
       In addition, Return on Equity (ROE) as measure of a firm 
financial performance, Arimi (2010) under his investigation 
conclude that the company which has high ROE has a good 
investment opportunity than that firm which has fewer amounts 
of ROE.  Studies such as Saeedi and Mohoodi (2011) found no 
significant relationship between capital structure and Return on 
equity while other studies including Adekunle and Sunday 
(2010), kaumbuthu (2010) and Awunyo-vitor and Badu (2011) 
indicated a negative relationship between debt ratio and ROE. On 
the other hand some researchers such as Abor’s (2005), found a 
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positive relationship between debt and return on equity. As 
anticipated by Modigliani and Miller (1963), Abor found that 
highly leverage firms had higher profitability as measured by 
return on equity. 
       In connection to this, considering the concern of the National 
Bank of Ethiopia (NBE), which regulates the commercial banks 
in Ethiopia, it seems that more debt has got to benefit equity 
holders. The concern of NBE is evident in NBE’s minimum 
equity requirement that Ethiopian commercial banks are 
expected to maintain (NBE Directive No. SBB /9/1995, Article). 
As per this standard, Ethiopian commercial banks are expected to 
keep a minimum balance of 8 percent of equity as a percentage 
of total assets. While this has the rationale of improving 
diligence and unnecessary indulgence on risky projects by banks 
if equity holders have minimal capital at risk, it also suggest that 
in the absence of such requirements, banks would prefer to have 
more debt in their capital structure. This must be the case only if 
equity holders are to gain as a result of more leverage. 
       Furthermore, the empirical evidence provides a contradictory 
result on the relationship between capital structure and 
profitability of the firm. There are some researchers who agree 
with the trade off theory that the profitability of the firm has 
positive relationship with capital structure. According to Mayers 
(1984), companies which use more debt in their capital structure 
are profitable. Those researchers argue that levered firm receives 
the benefit of tax shield advantage. Additionally, if the 
companies use more debt to enhance financial performance, the 
manager tries to improve productivity in order to avoid 
bankruptcy. This is due to the payment of debt is obligatory 
while the payment of dividend is not obligatory. Siddiqui and 
Shoaib (2010), argue that profitability of the bank significantly 
increases with the increment of leverage. 
       Most of the empirical evidence of the previous studies on the 
relationship between capital structure and profitability is 
consistent with the pecking order theory. According to Meyers 
(1984) and Myers and Majluf (1984), the pecking order theory 
prefer to finance firms first by retained earnings then debt and as 
a final option, assets are financed by equity capital. Those 
researchers argue that internal source of finance particularly 
using of retained earnings is cheaper than external source of 
finance which is exclusively the use of debt and equity. This is 
because the cost that is associated with information asymmetries 
that exist between managers and outside market participants. 
Kaumbuthu (2010) state that; 
        “Less profitable firms facing a positive NPV investment 
opportunity will be more willing to use external funds if cash 
flows are weak. Therefore, there will be a negative relationship 
between leverage and profitability”. 
       According to Fama and French (1998) cited in Gartchie and 
Kofi ( 2012 ), tax benefit is not necessarily generated by using 
debt rather financing of the firm by using high debt generate 
agency problems among shareholders and debt holders. For 
instance the study made by Gupta, Srivastava and Sharma 
(2011), conclude that the company which has high profitability 

and good performance has less amount of debt. Additionally, the 
results of the analysis made by Shibru (2012) indicate that 
profitability has a negative relationship with leverage. 
Furthermore, the finding of the study made by Kebede (2011), 
revile that profitability has an inverse relationship with leverage. 
The results of those studies imply that profitable firms use less 
debt in their capital structure.  
 

III. METHODOLOGY 
THE REGULATORY ENVIRONMENT OF BANKING 
SYSTEM IN ETHIOPIA 
       Ethiopian commercial banks operate under a host of 
regulatory bounds administered by the National Bank of 
Ethiopia. The minimum paid-up capital amount required to 
establish new bank is 500 million Birr (NBE, 2011). The 500 
million Birr paid-up capital shall be fully paid in cash and 
deposited in the NBE in the name and to the account of the bank 
under formation. The banking regulation allowed no foreign 
ownership of banks. 
       Commercial banks in the country also required to maintain 
adequate capital proportionate to their risk exposure as a means 
of ensuring financial solvency of banks. Hence, the minimum 
capital requirement is set at 8 % of risk weighted assets. This 
liquidity requirement made to meet the need of customer on day-
to-day cash deposit withdrawal from commercial banks. In 
addition, banks shall maintain liquid assets of not less than 15% 
of its total demand deposit, saving deposit and time deposits and 
similar liabilities with less than one month maturity period. They 
need to submit their weekly liquidity position (Geda, 2006). 
       As per the directive (Directive No SBB/4/95) of National 
Bank of Ethiopia all commercial banks are required to transfer 
25%of its profits to its legal reserve account annually until the 
reserve amount equals the bank’s capital. The annual transfer of 
profits will equal 10% of profits of the bank at a time when the 
reserve equals the bank’s capital. 
 
METHOD OF DATA COLLECTION 
       The study followed  a mixed research approach. The study 
relied on secondary data. In order to avoid the risk of distortion 
in the quality of the data, audited annual financial statement used 
which is obtained from the head office of each sample banks and 
the NBE.  
SAMPLE SELECTION METHOD 
       After identifying those commercial banks in the country that 
are operated for more than thirteen years and established for 
giving commercial bank services only as a sample frame, the 
researcher used purposive sampling. 
       Performance is not a one night process rather it comes by 
making operation for some consecutive years. Hence, the 
researcher used 13 years data (2000 - 2012) from eight sample 
commercial banks. The study made by Sauna (2010), used 
thirteen years data to see the relationship between capital 
structure and performance of the banking industry in US for the 
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period from 1995 – 2007 serve as a framework for the current 
study.  
 
MODEL SPECIFICATION 
       Most prominent previous research works conducted on 
capital structure and performance used capital structure as 
independent variable which is measured by the ratio of total debt 
to total asset (TDTA) and the ratio of total debt to total capital 
(TDTC) where as performance is an dependent variable and 
measured by return on asset (ROA), return on equity (ROE), and 
net profit margin (NPM). In this respect, the current study to 
examine the relationship between capital structure and 
performance of commercial banks in Ethiopia adopted a model 
that is existed in most literature and has the following general 
form; 
Y it = β + α X it + ε it 
       Where Y it is the dependent variable for firm i in year t, β is 
the constant term, α is the vector of coefficient of the 
independent variables of interest that the study want to estimate , 
X it is the vector of the  independent variable for firm i in year t 
and ε it the normal error term. 
       This study was based on the conceptual model adapted from 
Ebaid (2009) and Khan (2012). The estimated models to be used 
in this study are modified and presented as follow; 
               ROA i,t = β 0 + β 1TDTAi,t + ε i,t 
               ROA i,t = β 0 + β 1TDTCi,t  + ε i,t 
               ROE i,t = β 0 + β 1TDTAi,t  +  ε i,t 
               ROE i,t = β 0 + β 1TDTCi,t + ε i,t 
               NPM i,t = β 0 + β 1TDTAi,t + ε i,t 
               NPM i,t = β 0 + β 1TDTCi,t + ε i,t 
Where; 
ROA i,t = Return on asset assets for firm i in year t. 
ROE i,t  = Return on equity for firm i in year t. 
NPM i,t = Net profit margin for firm i in year t. 
TDTA i,t = Total debt to total assets for firm i in year t. 
TDTC i,t =  Total debt to total capital for firm i in year t. 
β1 = The coefficients of the explanatory. They can be by the use 
of OLS technique. 
ε i,t  = the error term. The mean of the error term is zero, has 
constant variance and they are uncorrelated. 
 
DEFINITION OF VARIABLES 
       The study used financial leverage ratio as independent 
variable which is measured by the ratio of total debt to total asset 
(TDTA) and total debt to total capital (TDTC). For example, 
Khan (2012), Saeedi and Mohoodi (2011) and Abu-Rub (2012) 
are some of the researchers who use these variables to measure 
the capital structure of the company.  Besides, it is also difficulty 
to split the total debt of the banks as short and long term debt. 
       Total debt to total asset (TDTA) is one of the explanatory 
variables used in the study. It is computed by the ratio of total 
liabilities of the bank to total asset. The ratio is used to determine 
the extent that commercial banks in Ethiopia are depending on 
debt to finance their activities. In this study TDTA is calculated 

by dividing total debt by total asset. Total debt to capital (TDTC) 
is the other explanatory variable which is used to measure the 
financial leverage of the banks. It is computed by dividing total 
debt by total capital of the banks. The ratio is important to 
compare the total debt of the banks with it total capital. If the 
total debt to capital ratio is high, the largest proportion of the 
bank’s capital is comprised of debt. 
       The study also used financial performance as dependent 
variable which is measured profitability ratios. These are return 
on asset (ROA), return on equity (ROE), and net profit margin 
(NPM). Abor (2005) and Ebaid (2009), Adekunle and Sunday 
(2010), Saeedi and Mohoodi (2011), Abu-Rub (2012), Siddiqui 
and Shoaib (2010), Gupta, Srivastava and Sharma (2011) and 
Awunyo-vitor and Badu (2011) are some of the researchers 
utilize these variables to measure performance of a firm.   
According to Zeitun and Tian (2007) the market measures will 
not provide a good result in the country, since stock market is not 
highly developed and active. In Addition to this, the data for the 
study is drawn from the financial statement of the banks which 
disclose information about the accounting based variable which 
is important to measure the operating performance and the net 
worth of the banks.   
       Return on asset (ROA) calculated by dividing the net income 
of the bank by the amount of its assets. It is a useful measure of 
how well a bank manager is doing on the job because it reflects 
the bank management ability to generate profits by using the 
available financial and real assets.  Return on equity (ROE) is 
used as a measure the financial performance of the banks in 
terms of profitability and it concerned about how much the bank 
is earning on their equity investment. It is calculated as the net 
income divided by Shareholders’ Equity. Net profit margin 
(NPM) is the other dependent variable used in this study.  
       Furthermore, the study considered the firm’s size as a 
control variable which is measured by the Natural logarithm of 
total assets of the bank. Total assets appear to be a good proxy 
for firm size, since a great variation in banks occurred in the 
amount of their asset. According to Gatsi and Akoto (2012), the 
use of natural logarithm has a capacity to standardize values to 
get the real total assets of the banks thus bringing them on the 
same platform for a more efficient analysis to be done. Siddiqui 
and Shoaib (2010), Adekunle and Sunday (2010) and Awunyo-
vitor and Badu (2011) were used natural logarithm of total assets 
to measure firm’s size.  
 
CONCEPTUAL FRAMEWORK 
       The major objective of the study is to examine the 
relationship between capital structure and performance of 
commercial banks in Ethiopia. Based on the main objective of 
the study, the following conceptual model is contracted in the 
study. 
 
Figure 1: Conceptual framework of the study 
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Source: Researcher own computation 
 
       The purpose of this diagram is to examine the effect of 
independent variables; TDTA and TDTC on the financial 
performance of the commercial banks which is measured by 
ROA, ROE and NPM. 
 

IV. DATA PRESENTATION AND ANALYSIS  
       The banks that are included in the study are those banks that 
operate for greater than thirteen year. The data for this study 
were drawn from eight banks for the period from 2000 to 2012. 
Therefore, total 104 observations were analyzed in order to 
examine the relationship between capital structure and 
performance of commercial banks in Ethiopia. 
 
DESCRIPTIVE STATISTICS 
       The descriptive statistics for the variables computed from the 
financial statements were summarized in table 1 below.  The 
total observation for each dependent and explanatory variable 
was 104. The table demonstrates the mean, standard deviation, 
minimum, median and maximum values for the dependent and 
independent variables for sample banks from 2000 to 2012 

 
 
 
 
 
 

Table 1: Summery of descriptive statistics 
 

Variable Observation Mean Standard   
Deviation 

Minimum Median Maximum 

ROA 104 .0228798 .0099869 .0008842 .0249622 .0402093 
ROE 104 .2176538 .118602 .0141844 .21171 .7035215 
NPM 104 .2846488 .1164662 .0141685 .3229915 .4992204 
TDTA 104 .8832151 .0480568 .7056075 .8892919 .9625666 
TDTC 104 8.997961 4.237166 2.396825 8.033103 25.71411 

 
Source: Computed from the financial statement of sample commercial banks in Ethiopia 

 
Where: ROA = Return on Asset, ROE = Return on Equity, NPM = Net profit Margin, TDTA= Total debt to asset and TDTC = Total 
Bebt to Capital. 
 
        The Return on asset measured by the net income of the bank 
divided by total asset has a mean of   2.30 and median 2.50 
percent. These indicate that the sample banks on average earned 
a net profit of 2.3 percent of total asset. 
        The ROA indicate that how the bank manager utilize the 
available financial and real assets to generate profits by utilizing 
the available assets of the bank. Thus, if the ratio of ROA is high, 
it indicates that it is better performance in order to generate 
profit. Even though, there is no standardize measures for ROA, 
when it is compared the empirical evidence of neighbor market, 
made by Awunyo-Vitor and Badu (2012) for Ghanaian banks 
which get the mean value for ROA of 4.38 and reviled poor 
performance of banks in Ghana, commercial banks in Ethiopia 
had also low performance with regard to ROA in the study 
period.  
        On the other hand, ROE measures how much the bank is 
earning on their equity investment. Return on equity measured by 

the net income of the bank divided by capital and reserve. The 
amount of mean and median of return rate which is measured by 
ROE for commercial banks in Ethiopia has the value of 21.76 
percent and 21.17 percent respectively, which means that the 
sample banks on average earned a net profit of 22 percent of total 
equity. The Net profit margin measured by dividing the net 
income of the bank by the sum of interest and non interest 
income has a mean value of 28.46 percent and median of 32.29 
percent. This shows that, for the sample period the banks earned 
on average 29 percent from interest and non interest income. The 
above results indicate that that during the study period the sample 
banks have relatively good performance which is measured by 
ROE and NPM when it compare with ROA. In general the 
descriptive analyses of performance measurement variables have 
report different mean values. This has an indication that 
performance of the bank varies with respect to the variables used 
to measure performance. 
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        The total debt to capital ratio reveals that the amount of debt 
and equity that the banks used to finance it is asset.  The mean 
and median of total debt to capital is that 9 percent and 8.03 
respectively. This indicates that commercial banks were financed 
with debt at approximately 9 times greater than equity. This is 
occurred as a result of the difficulty to finance their activities by 
using equity fund in developing countries. This is due to the 
stock market of developing countries are not efficient as well as 
liquid as of developed countries. The ratio of Total debt to asset 
is used to determine the amount of leverage being used by 
commercial banks in Ethiopia to finance their activities. If the 
ratio is high it indicates that the banks are highly levered 
institution where as if it is low percentage represents the 
opposite. The mean and median of TDTA ratio for the sample 
banks is 88.32 percent and 88.92 percent respectively. These 
indicate that, the amount of debt for the sample commercial 
banks were 88% of the capital of the bank. Thus, the capital 
structure of commercial banks in Ethiopia is dominated by debt 
or this sector operates with significant level of financial leverage. 
This is due to the financial market of the country is neither well 
developed nor diversified consequently; most of the funds are 
come from the deposit of customer which has an effect to 
increase the liability of the banks. Leverage ratio for the sample 
banks was ranged from 71 percent to 96 percent with standard 

deviation of 5 percent. In general when compared with 
performance measure variables, the ratio used to measure 
leverage has high amount of mean value. 
 
CORRELATION ANALYSIS 
PEARSON CORRELATION COEFFICIENT MATRIX 
        The results of correlation analysis in table 2 indicate that 
ROA has negative correlation with TDTA and TDTC while it has 
a positive correlation with size. While the correlation between 
ROE and NPM with TDTA, TDTC and size is positive. The 
correlation result for NPM is consistent with trade off theory. 
That is more profitable firms utilize debt for finance their 
activities.  In addition, the result shows there no significant 
multicollinearity problem among dependent and independent 
variables since any of them are not above the conventional 0.80.  
Problem for multicollinearity is occurred if the correlation is 
about 0.8 or larger (Gujarati 2003).  To handle such problem the 
independent variables are used in separate regression model for 
each independent variable for every performance measurement 
variables.  Also the correlations among other variables are 
statistically significant at 1% level of significance, except the 
correlation coefficient of capital structure which is measured by 
TDTA and TDTC and performance which is measured by NPM. 

 
Table 2: Pearson correlation coefficient matrix 

 
Variables ROA ROE NPM TDTA TDTC 

ROA 1.0000     
ROE 0.6157(0.000) 1.0000    
NPM 0.8513(0.000) 0.7917(0.000)  1.0000   
TDTA -0.2071(0.0350 )   0.4498(0.000) 0.0148(0.882)  1.0000  
TDTC -0.2648(0.00660)  0.5405(0.000) 0.0738 (0.456)  0.8311(0.000)    1.0000 

 
Source: Computed from the financial statement of commercial banks in Ethiopia 

 
Where: ROA = Return on Asset, ROE = Return on Equity, NPM = Net profit Margin, TDTA= Total debt to asset and TDTC = Total 
Bebt to Capital. 
 
TESTS FOR THE CLASSICAL LINEAR REGRESSION 
MODEL (CLRM) ASSUMPTIONS 
TEST FOR MULTICOLLINEARITY 
          Table 3 below indicates that the correlation matrix made 
among the independent variables which reveal the slight 
existence of Multicollinearity problem. A serious problem for 

Multicollinearity is occurred if the correlation is about 0.8 or 
larger (Gujarati 2003). Also as stated in Brooks (2008), zero 
correlation among explanatory variables is not occurring in any 
practical work. Thus, even though there is some indication for 
the existence of correlation among the explanatory variables, it 
does not have a great effect on the accuracy the model. 

 
Table 3: Pearson correlation coefficient matrix 

 
Variable TDTA TDTC 
TDTA 1.0000  
TDTC 0.8311 1.0000 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 12, December 2015      649 
ISSN 2250-3153   
 
 
 
 
 

www.ijsrp.org 

Source: Computed from the financial statement of commercial banks in Ethiopia 
 
          As indicated in table 3 above the only coefficient above 
80% is existed between TDTA and TDTC. To handle this 
problem, the study uses the independent variables in separate 
regression model. By having separate model for each 
independent variable, it is possible to make less problematic for 
the Multicollinearity problem among the independent variables. 
The study used two regression models which is estimated via 
OLS by changing the independent variables. In the first model, 
the independent variable is total debt to asset ratio while in the 
second model the independent variable is defined as debt to 
equity ratio. The Multicollinearity among other variable are 
below 0.80 and it can be confident to say there is no significant 
Multicollinearity since any of them are not above the 
conventional 0.80. 
 
TEST OF AUTOCORRELATION 
          The assumption of autocorrelation considers that the 
average values of the residual or error term are zero. This 
assumption is maintained if the regression model has constant 
term as noted in Brooks (2008). Since this study utilize panel 
data model of analysis and the model has a constant term, the 
model is not concerned about autocorrelation problem. 
 
TEST OF HETEROSCEDASTICITY 
          As  stated in Wooldridge (1999), in order to maintain  the 
validity for the assumption of heteroscedasticity , it is better to 
use robust standard error at the time when the sample size 
become large whether the error terms have constant variance or 
not. The study used robust standard error to keep the soundness 
of the model. The robust standard errors were applied to the 

standard errors in order to tackle any instantaneous effect of 
autocorrelation in turn this maintain the reliability of the result.  
 
MODEL SELECTION: RANDOM EFFECT VERSUS FIXED 
EFFECT MODELS 
          The model used is panel data model which is estimated by 
using fixed-effects model or random-effect model.  As per the 
Hausman specification test that checks a more efficient model 
against a less efficient model. The decision rule, for Hausman 
test, is rejecting the null hypothesis when the p-value is 
significant. Accordingly, the first model has a p-value of 0.0008 
for the regression Model of ROA, TDTA and Size. These 
indicate that the null hypothesis is not accepted and fixed effect 
model is appropriate for the given data set. The p-values of the 
other models are insignificant. So, this indicates that the null 
hypothesis is accepted and random effect model is appropriate 
for the given data set. 
 
REGRESSION ANALYSIS 
          Multiple regression models are established to predict the 
impact of each explanatory variable on the dependent variables. 
The regression of the models was made and the coefficients of 
the variables were estimated by using OLS techniques available 
with STATA version 11 software.  
          Table 4 below presents the result of the regression analysis 
made to test the relationship between capital structure and bank 
performance measured by ROA by using two model; Model 1 
and Model 2. In both cases the dependent variable is the ratio of 
return on asset while the independent variable for the first Model 
is the ratio TDTA whereas, the independent variable for the 
second model is TDTC.  

 
 

Table 4: Capital structure and performance measured by ROA 
 

 
Variables 

Performance (ROA) 
Model 1 Model 2 

TDTA -0.0983301(0.010) * 
TDTC * -0.0014395(0.000) 
R2 0.3276 0.4619 
# of Observations 104 104 

 
Source: Computed from the financial statement of commercial banks in Ethiopia 
 
          As shown form the above table 4 total debt to asset and 
total debt to capital has a significant negative effect on the 
financial performance of the bank measured by return on asset. 
Apart from this, the control variable; size of the bank has 
significant positive relation with bank performance which is 
measured by return on asset.  
          When comes to individual coefficient among independent 
variables, in the first model TDTA has a coefficient of -.0983301 

with p-value of 0.010 indicate that one percent increase in TDTA 
reduce ROA by 9.8percent however this relationship is 
significant at 1 percent level of significant. While in the second 
model TDTC has a coefficient of  -.0014395 with p-value of 
0.000 indicate that 1 percent increase in TDTC reduce ROA by 
0.1 percent however as the case of TDTA this relationship 
become significant at 1 percent level of significant. On the 
contrary in both model size played a robust positive effect on 
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financial performance of the banks. As size increases the 
financial performance of commercial banks also improve.   
          Furthermore, the above table shows that the R square is 
0.3276 for the first model and 0.4619 for the second model this 
indicate that about 33 percent and 46 percent of variability in 
return on asset is explained by the variables used in the first and 
in the second model respectively. This is due to the explanatory 
variables are included in separate regression model. The general 
results of the regression analysis indicate that banks capital 

structure has a negative relationship with performance of the 
bank in Ethiopia as it is measured by return on asset. 
          Table 5 below present the second set of the two regression 
result made to examine the relationship between capital structure 
measured by the ratio of TDTA in first model as shown under the 
column of model 1 and the ratio of TDTC in the second model as 
shown under the column of model 2 and bank performance 
measured by return on equity.  The result indicates that capital 
structure of the firm which is measured by ROE had a positive 
relationship with bank capital structure (table 5). 

 
Table 5 Capital structure and performance measured by ROE 

 
 
Variables 

Performance (ROE) 
Model 1 Model 2 

TDTA 0.2280445(0.205) * 
TDTC * 0 .0063372(0.031) 
R2 0.5364 0.5630 
# of Observations 104 104 

 
Source: Computed from the financial statement of commercial banks in Ethiopia 
 
        The result of regression analysis for the individual 
coefficient of independent variable indicate that the coefficient of 
TDTA in the first model is .2280445 with p-value of 0.205 and 
the coefficient of TDTC in the second model is .0063372 with p-
value of 0.031. This result indicates that the capital structure 
variable, TDTA, has positive but statistically insignificant 
relationship with ROE as shown in model 1 with a p-value of 
0.205 whereas TDTC has positive and statistically significant 
relationship with ROE as shown in model 2 with p-value of 
0.031.  
        The R- squared statistics which measures the percentage of 
variance in the dependent variable explained by the first model is 
0.5364 and in the second model is 0.5630. This suggests that the 

variables included in the first and second model explain the 
variability in return on equity for 54 percent and 56 percent 
respectively. In general the result of the regression analysis 
indicates that leverage has a positive effect on the financial 
performance of the bank measured by ROE. 
        Table 6 below presents the third set of the two regression 
models in which the dependent variable was alternatively 
measured by the ratio of net profit margin. Again, as in the 
previous case the two models are estimated by changing the 
capital structure Measurement. The capital structure of the bank 
is measured by the ratio of TDTA under the first model and the 
ratio of TDTC under the second model of the regression table.  
 

Table 6: Capital structure and performance measured by NPM 
 

 
Variables 

Performance (NPM) 
Model 1 Model 2 

TDTA -0.9283574 (0.000) * 
TDTC * -0.008218 (0.003) 
R2 0.4588 0.4203 
# of Observations 104 104 

 
Source: Computed from the financial statement of commercial banks in Ethiopia 
 
          The results of the regression analysis of table 6 indicate 
that TDTA and TDTC have significantly negative relationship 
with performance of the bank measured by net profit margin. On 
the other hand, size has significantly positive relation with 
performance of banks.  
          The estimated coefficient of the independent variable and 
the test statistics indicate that the coefficient of TDTA in the first 

model is -.9283574 with p-value of 0.000 and the coefficient of 
TDTC in the second model is -.008218 with p-value of 0.003. As 
shown in table 6 the result of the regression analysis indicates 
that the two independent variables had statically significant 
negative effect on performance of commercial banks in Ethiopia 
when performance is measured by net profit margin.  
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          The coefficient of determination or R-square of the first 
model is that 0.4588 and for the second model the coefficient of 
determination was 0.4203. this indicate that about 42 percent of 
variation of the dependent variable, net profit margin, is 
explained by the variables included in the first model and 46 
percent of the variation of net profit margin is explained by the 
variables included in the second model. Therefore, based on the 
finding the relationship between capital structure and 
performance was in accordance with the expected sign. 

 

V. DISCUSSIONS OF THE RESULTS 
          When examining the actual financing behavior of 
commercial banks in Ethiopia with the existing prominent theory 
of capital structure; trade-off, pecking-order and agency cost 
theory. These theories support different result for the relationship 
between capital structure and performance of the firm. 

 
Table 7: The expected sign (+/-) of variables based on the theoretical and empirical evidence 

 
Variabl

es 
 

Trade-
off 

Theory 

Pecking-
Order 

Theory 

Expected sign 
for this study  

Some empirical evidence for  
the Expected sign 

 
ROA 

 

 
+ 

 
- 

 
- 

Adekunle and Sunday (2010), Khan (2012) 
and Adekunle, Sunday O (2010) Zeitun and 
Tian (2007)  

 
ROE 

 
+ 

 
- 

 
+ 

Abor (2005), Ebaid (2009) and Saeedi and 
Mohoodi (2011)  

 
NPM 

 
+ 

 
- 

 
- 

Umar (2012), Luper and Isaac (2012) and 
Khan (2012)  

 
Source: Myers 1984; Myers and Majluf 1984; Titman and Wessels 1988; Jensen and Meckling (1976); Wald 
1999; Stulz 1990 and other studies including capital structure theory. 
 

Notes: A positive sign “+” indicates a direct relationship, whereas a negative sign “–” indicates an inverse relationship exists between 
the dependent and independent variables. 
 
RETURN ON ASSET 
          The study hypostasized that there is a negative relationship 
between capital structure and performance of commercial banks 
in Ethiopia which is measured by ROA. Consistent with the 
hypothesis, the estimated coefficient of the independent variables 
TDTA and TDTC and the test statistics revealed that the two 
independent variables had significant negative effect on the 
performance of commercial banks in Ethiopia when performance 
is measured by return on asset (Table 4). This indicates that the 
higher leverage has an effect to reduce return on asset of 
commercial banks in Ethiopia. 
          The finding of current study is being consistent with most 
past findings in other sectors and countries, seems to suggest 
against MM hypothesis and rather go hand-in-hand with agency 
argument. Increased in debt was significantly and negatively 
associated with return on total assets. A decline in ROA may still 
be compensated by the multiplier effect. The negative association 
between debt and return on asset may not necessary be a result of 
direct causation. However, return on assets may be affected by 
the banks efficiency, both operating and asset use efficiency. 
Thus, the link of the causation may go like this increase in debt 
has a negative influence on the banks asset or operating 
efficiency or both. Thus, debt diminishes the banks efficiency 
where by reducing their profitability or return on total assets. 
This may have its source to well known agency problems. 

Especially in the context of commercial banks it is to be 
observed that much of the debt capital is obtained from small 
account investors. Their ability to oversee the efficient utilization 
of asset is far limited. 
          Besides, the efforts on the part of the bank management to 
avoid the possibility of bankruptcy with increased debt may 
cause good investment opportunities to be passed and in turn 
reduce return on asset. In addition to this, The Ethiopian banking 
sector is highly regulated institution in the county. As regulated 
institution, the sector give loans by attaching different debt 
covenant instrument which is difficult for the borrowing 
company even if they have a good repayment capacity. These 
may have a depressing effect for underutilization of the asset of 
the bank and in turn have a negative effect on the performance of 
the bank which is measured by ROA since ROA is computed by 
dividing the net income by total asset of the bank.  
          The finding support the pecking order argument of the 
capital structure theory which described as the companies utilize 
higher amount of debt in their capital structure has an effect to 
lower performance of the firm. This finding have an indication of 
performance of the bank is increase when the level of internal 
financing is increase. Thus, the bank that has more capital and 
reserve is the less which depends on external funds.  
          As hypothesized at the outset, the findings show that debt 
had a negative effect on total asset. This is not in line with what 
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MM hypothesis anticipated. It is remarkably consistent with 
several past empirical results from non financial sectors and 
other countries. Similar with this study, Salteh (2012), report that 
a significant negative relationship between ROA with TDTA and 
TDTC. The study by Adekunle and Sunday (2010) and Khan 
(2012) is also consistent with the current study in that the studies 
found similar results regarding with the relationship between 
debt and return on total assets. Moreover, the finding also agrees 
with Zeitun and Tian (2007) who found negative relation 
between debt and ROA in their study of non-financial Jordanian 
firms. These findings are also consistent with Saeedi and 
Mohoodi (2011) and Booth et al. (2001) who found the negative 
relationship between performance and capital structure. In 
contradict with the finding of Abor (2007) the finding of this 
study also indicates that capital structure is negatively related to 
performance measured by return on asset. Apart from the result 
of this study, Luper and Isaac (2012) found that a positive 
relationship between total debt to equity and return on asset in 
their study on capital structure and performance of 
manufacturing companies in Nigeria. 
          In agreement with the first hypothesis, the finding of the 
study indicates that the capital structure of the firm have a 
significant negative effect on the financial performance of the 
bank measured by return on asset.  
 
RETURN ON EQUITY 
          As predicted in the hypothesis the capital structure of the 
bank has a positive effect on the performance of the bank which 
is measured by return on equity. However the result of the 
regression analysis under table 5 indicates that the coefficient of 
this relationship is significant with TDTC and insignificant with 
TDTA. The insignificant coefficient of TDTA shows that the 
capital structure of the bank measured by TDTA has no effect on 
the financial performance of the bank by using ROE as 
performance measurement variable. While the positive 
significant coefficient of TDTC shows that there is a direct 
relationship between leverage measured by TDTC and 
performance of banks measured by ROE.  
          The finding of the study indicates that there is a direct 
relationship between leverage and performance measured by 
ROE. But, this is not more than crude conclusion because to see 
whether equity holders of the banks were being awarded 
commensurate to the financial risks they born, it is necessary to 
know the return per unit of risk that accrued to equity holders. 
But, given the available data, such exact measures are out of 
reach. 
          To interpret the result in light of MM, as debt increases, so 
does the financial risk borne by equity holders of the commercial 
banks. Thus, it is possible to interpret the results such that the 
observed positive relation between debt and ROE may simply 
indicate that equity holders demand proportionate rewards to the 
higher risks they are exposed to as a result of increased debt 
capital in the bank’s capital structure and these finding is 
consistent with trade off theory which assume a positive 

relationship between leverage and performance of firms 
measured by ROE.  
          In agreement with the previous empirical work in other 
industries and countries, and in line with the implications of MM 
hypothesis, this study found that increases in debt in banks 
capital structure had a positive effect of increasing return on 
equity. Similar to the result obtained by Abor (2005) who studied 
the impact of capital structure on the performance of Ghanaian 
listed firms, this study, though in different setting, finds that debt, 
which is measured by the ratio of total debt to equity has 
significant positive effect on the return on equity of Ethiopian 
commercial banks during the period covered by the study. the 
result of the ratio of total debt to asset also agree with the 
findings of Ebaid (2009), who studied Egyptian listed firms and 
Saeedi and Mohoodi (2011) who studied the link age of 
financing choices and firm performance of Iranian firms, they 
found that there is no significant relationship between debt and 
ROE. The current study also found insignificant positive 
relationship between leverage and ROE. Moreover the finding of 
the study made by Salteh (2012), also found that insignificant 
relationship between TDTA and ROE while the relationship 
between total debt to equity denoted by TDTQ has significant 
relation with ROE.  
          In contradict with the finding of this study, the negative 
relation between debt and return on equity is found by Onaolapo 
(2010) in the study of Nigerian stock exchange listed companies. 
Similar with the study of Onaolapo (2010) the finding of the 
study made by Zeitun and Tian (2007) who in the study of 
Jordanian companies, are not born out in the current study. on the 
other hand the study made by Umar et.al (2012), which is made 
on top 100 companies in Pakistan found that a negative but 
insignificant relation between TDTA and ROE. This difference 
may be due to sector difference. Mainly, it may be because of 
some underlining differences between the types firms 
investigative. While these past studies were conducted on non 
financial firms, the current study was based on commercial 
banks. In this case, therefore, one may conclude that the impact 
of debt on return on equity is contingent on which sector or types 
of firms are being considered. In fact, by having country wise 
difference in terms of institution some studies are born with 
similar finding. For instance the finding of the current study that 
debt has positive effect on ROE and debt has insignificant effect 
on ROE is similar with the results obtained by Abor (2005) and 
Ebaid (2009) even if the two studies are quite different both in 
terms of sector as well as institutional context under which the 
studied firms operated.  
          To evaluate the finding vis-à-vis hypothesis, the second 
hypothesis is hypothesized a positive effect of leverage on return 
on equity, which is borne out by the data. As expected in the 
second hypothesis, an increase in leverage has a positive relation 
with return on equity of Ethiopian commercial banks even if 
TDTA has insignificant positive relation with ROE during the 
period investigated.  
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NET PROFIT MARGIN 
          The results of table 6 suggest that the impact of debt to 
total asset has the effect of decreasing NPM. Thus, debt had a 
significant negative effect on net profit margin of the banks. As 
expected in the hypothesis, the coefficient of capital structure 
measured by TDTA and TDTC has significant and inverse 
relationship with performance proxy by net profit margin (NPM).  
          The negative relationship between leverage and net profit 
margin indicate that the banking industry in Ethiopia is highly 
depend on the deposit of customer which become the liability of 
the banks. This might be because of the absence of capital and 
debt market specially bond market in the country. The banks 
incurred cost of capital for the amount of fund collected from the 
customer. At this time the benefit of borrowed capital might be 
less than the cost of other investment activities that bank incur if 
the bank engaged in different financial market. Or else the banks 
might be more profitable if the banks are engaged in diversified 
market like bond and other debt market than financed largely by 
the deposit comes from it is customer.  
          The finding of the study is consistent with the argument of 
pecking order theory in which the capital structure of the firm 
have a negative effect on the performance of the bank which is 
measured by net profit margin. Similar with that of ROA 
leverage and performance of the bank measured by net profit 
margin have an inverse relationship. This might be due to the 
amount of cost of capital incurred by the bank for the higher 
portion of external finance usually debt for this case  have a 
negative effect on the performance of the bank measured by 
NPM; thus the amount of profit generating by the bank incur 
high cost of capital.  
The finding of the study is consistent with the study made by 
Umar (2012) on top 100 companies in Pakistan in which the 
study found that significant negative relationship between 
leverage and NPM. Similarly the finding of the study made by 
Luper and Isaac (2012) report that a negative relationship 
between total debt to equity ratio and net profit margin. This 
result also support the argument made by Khan (2012) which 
found a high financial leverage reduce performance of the firm 
measured by net profit margin.  
          The finding of this study also agrees with the third 
hypothesis which is hypothesized as leverage ratio has a 
negatively association with net profit margin of Ethiopian 
commercial banks. This also corroborated by the data in the 
sense that estimated coefficient had the expected sign and were 
significant. So, the third hypothesis is not rejected since the result 
of the study is concurring with hypothesis that capital structure of 
the firm has negative relationship with performance measured by 
net profit margin.  
 

VI. CONCLUSIONS  
          The issues of capital structure and performance of the firm 
are still remain controversial and a puzzle issue around the 
world. The overall finding of the study indicated that capital 

structure has positive or negative association with performance 
and there is an evidence to support trade off theory as well as 
packing order theory of capital structure that is applicable in the 
Ethiopian banking industry. Hence, it is possible to conclude that 
capital structure choice has a significant relation with bank 
performance and there is an inconsistency of capital structure 
theory which is applicable in the Ethiopian banking industry.  
 

VII. RECOMMENDATIONS  
          The findings of the study reveal that, the banking sector of 
the country is highly levered institution, which has an effect to 
lower the performance of the banks measured by ROA and NPM. 
So, banks should construct their capital structure at optimal level 
by participate in the practice of making best debt/equity ratio by 
raising capital from equity finance in order to improve their 
performance.  
          The study reports that the positive association between 
leverage and bank performance measured by ROE, which 
indicates that the portion of cake for equity holder is improved 
by using debt. However, it is known there is a direct relationship 
between debt and risk of equity capital, and before making 
decision it is important to measure a return with risk.   
          The findings of this study also suggest the policy 
implication for commercial banks in Ethiopia. Firstly, this 
finding can be one incentive for banks to see back their credit 
policy with respect to the customer status or repayment ability in 
connection with the collateral requirement to accept the loan 
requirements and if there is a possibility to relax a collateral 
requirements and/or search other means of giving loan in order to 
enhance their performance. Secondly, the study found negative 
linkage between leverage and performance measured by ROA 
and NPM. This has an inference for positive association between 
equity capital and ROA and NPM. Thus by considering this 
finding the researcher suggested an intermediary solution may be 
called up on to address the matter like opining secondary market. 
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    Abstract- Mobile usage among university students is an 
essential part of a student’s life nowadays. Students accomplish 
various tasks on a daily basis using mobile devices. Contacting 
classmates, professors and friends is done regularly via mobile 
devices. However the way these tasks are accomplished has 
changed dramatically in the past five or six years. New mobile 
technologies such as high speed mobile internet (3G, 4G LTE), 
the introduction of smartphones backed by hundreds of 
thousands of mobile applications, have launched a new 
dimension to how students now use mobile technology. This 
survey will investigate the current trends of students’ mobile 
usage at the International Islamic University Malaysia. The 
survey will also compare these current trends with the past trends 
of university students’ mobile usage and discuss how these 
trends have changed. Finally, this survey will try to predict the 
future trends of mobile usage among university students at IIUM. 
A total of 40 questionnaires were distributed among students 
from various faculties. The questionnaire consisted of 18 
questions split into two parts. Part 1 asked a couple of 
demographic questions. Part 2 measured the prevalence of 
mobile usage among the students. The results were analyzed and 
some conclusions were drawn. Some predictions were made 
about the future of mobile usage among university students. 
 
    Index Terms- Mobile, Smartphone, Student, University, 
Usage. 
 

I. INTRODUCTION 
he explosion of smartphone technology along with the 
introduction of high speed mobile internet services had led 

to an exponential increase in the use of mobile technology. 
Nearly two-thirds of Americans now own a smartphone [1]. 
Malaysia has also shown a huge growth in mobile usage. 
According to [2], the mobile penetration in Malaysia exceeded 
100% in 2012. Thirty five percent of the mobile users in 
Malaysia were smartphone users. This figure is expected to rise 
to sixty percent by 2015 [3]. Thus it is quite clear that the use of 
mobile technologies, specifically smartphones and high speed 
mobile internet has now become the norm for people. This can be 
attributed to the fact that these technologies are simply more 
convenient to use. Users can move around freely without having 
to carry bulky laptops to access internet services. Also users 
don’t get tied down to a small service radius such as in the case 
of Wi-Fi technology. Mobile technology provides users with an 
almost limitless service coverage area. More and more exciting 

new mobile devices and gadgets are constantly entering the 
market, supported by the wireless technology which provides 
data access almost anywhere and anytime [6]. This fact 
combined with the ease of making calls, sending text messages, 
and accessing high speed internet on the go from virtually 
anywhere on a easily portable mobile device makes it an obvious 
choice. Students form a major chunk of mobile technology users. 
A research conducted by [5] revealed that university students in 
Malaysia utilize smartphones for sharing notes, sharing exam 
results on Facebook, recording lectures and more. A study 
conducted by [7] revealed that a high number of medical students 
owned and used smartphones. [4] Reviewed various reports on 
use of smartphones among university students around the globe. 
The review concluded that nearly every student at the 
college/university level owns a smartphone Thus, it is evident 
that mobile usage has now become commonplace among 
university students as well. But this extensive use of mobile 
technology especially mobile internet was not so prevalent about 
a decade ago. 2G and GPRS technologies were more prevalent at 
that time and offered much lower internet access speeds than 
what we have today. People thus preferred using a home 
broadband connection supplied by the local telephone company. 
Also smartphones were just emerging at that time.  
This paper presents a study that was conducted to measure the 
prevalence of mobile usage among students at the International 
Islamic University Malaysia (IIUM). The study focused on 
smartphone usage and mobile internet usage. The study also 
focused on comparing the change in trends in mobile usage 
before the advent of high speed mobile internet and smartphone 
technology (Henceforth referred to as the “Nokia Era”) and the 
current trends in mobile technology usage. The study finally 
concluded with some predictions about the future trends of 
mobile usage among university students. 

II. METHODOLOGY 
The study implemented a quantitative approach. Using a 

quantitative approach allowed us to quantify the prevalence of 
mobile usage among students at IIUM. 
The study involved 40 participants representing five major 
faculties (also known as Kulliyyahs in Arabic) of the university. 
These included the Kulliyyah of Information and 
Communication Technology (KICT), Kulliyyah of Engineering 
(KENG), Kulliyyah of Economics and Management Sciences 
(KEMS), Kulliyyah of Islamic Revealed Knowledge (KIRK) and 
the Kulliyyah of Human Sciences (KHS). The participants were 
equally divided on the basis of their current level of study, i.e. 

T 
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undergraduates (UG) and postgraduates (PG). Eight participants 
were chosen randomly from each of the five Kulliyyahs. Four 
from the undergraduate department and another four from the 
postgraduate department of each Kulliyyah. An equal number of 
participants was chosen from all five Kulliyyahs to get an 
accurate and balanced result on the prevalence of mobile usage 
among students at IIUM. 
The participants were given a questionnaire consisting of 18 
questions. Part 1 of the questionnaire asked two questions. First, 
about their level of study, i.e. undergraduate or postgraduate and 
second about which Kulliyyah or faculty they belonged to. Part 2 
of the questionnaire asked whether they owned a smartphone, 
used a mobile internet service, the service provider they used and 
the reason for choosing their particular service provider. In order 
to be able to measure the shift in trends in mobile usage among 
university students, we asked the participants about whether they 
used mobile technology before the introduction of smartphones 
and high speed mobile internet. And if they did, how did they use 
the technology back then; in terms of contacting their classmates 
and lecturers, mobile internet and general overall use. The 
participants were further asked if they could rely on older mobile 
internet technologies like 2G and GPRS in case the university’s 
Wi-Fi network was down. The participants were then asked 
whether they could rely on today’s 3G and 4G/LTE technologies 
if the university’s Wi-Fi network was down. This was again done 
to identify trends resulting from the evolution of mobile internet 
technologies. Finally the participants were asked about the trends 
they had observed since the introduction of smartphones and 
high speed mobile internet connections and what they thought 
about the future of mobile use among university students.   
The data collected from the 40 participants was compiled for a 
critical analysis. The following section describes the analysis of 
the data that was collected and presents the results of that 
analysis. 

III. ANALYSIS AND RESULT 
    Forty participants equally divided into five groups of eight 
students each participated in the survey. Each group represented 
one of the Kulliyyahs mentioned in the previous section. Out of 
the eight students in each group, four were undergraduates and 
the other four were postgraduates. The following table 
summarizes the demographic distribution of the survey. 
 

Table 1.1: Summary of demographic distribution 

Kulliyyah 
(Faculty) 

Total 
Number of 

Participants 

UG PG 

KICT 8 4 4 

KENG 8 4 4 

KEMS 8 4 4 

KIRK 8 4 4 

KHS 8 4 4 

Total 40   

 

A. Relationship between smartphone ownership and mobile 
internet usage 
The respondents were asked whether they owned and used a 

smartphone or not. Out of the 40 respondents 36 (90%) said that 
they owned and used a smartphone whereas 4 (10%) of them said 
that they didn’t own a smartphone. This finding is in line with 
the findings of similar research conducted by the various 
researchers discussed in the introduction of this paper where 
university students showed a high level of smartphone use and 
ownership. The respondents were asked whether they used a 
mobile internet service such as 3G or 4G/LTE from their cellular 
service provider. 87% of the respondents replied yes whereas 
13% said no. We can here see a relationship between smartphone 
ownership and the use of a mobile internet connection. This 
relationship is proven by the fact that when the respondents were 
asked why they chose a particular cellular provider over the other 
(Figure 1). 

 

 
Figure 1: Reason for choosing a cellular service provider 

B. Shift of trends in usage of standard mobile services 
    In order to gauge the shift in trends from the time of earlier 
technologies that included featured phone and slow 2G/GPRS 
mobile internet connections (The Nokia Era), we asked the 
respondents about their preferred method of communication with 
classmates during the so called Nokia era (Figure 2). 
 

 
Figure 2: Preferred method of communication with classmates during 

the ‘Nokia Era’ 
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60% of the respondents said that they would make a normal call 
using their mobile phone whereas 32% said that they would send 
a SMS. Only 8% said that they would send an email and that too 
using a PC or a laptop. The same question was asked regarding 
their preferred method to contact their teacher or lecturers. 32% 
said they would make a call, 32% said they would send a SMS, 
33% said they would send an email and 3% said they would meet 
the teacher or lecturer in person. We can identify a trend here 
that during the 2G/GPRS and the featured phone (mostly Nokia 
phone) era, students mainly utilized the normal call service from 
their cellular service provider followed by using the regular SMS 
service to contact classmates and friends. In order to contact their 
teachers or lecturers, they depended equally on the regular call 
and SMS service on their mobile phones. However the mainly 
utilized service to contact them was email using a PC or laptop. 
To compare this trend with the current trends of mobile usage 
among university students we asked them the same two questions 
as above, i.e. what is their preferred method of communication 
with classmates (Figure 3) and lecturers now that smartphones 
and high speed mobile internet connections are available.  

          
Figure 3: Current preferred method of communication with friends 

Now the preferred method of communication with friends and 
classmates for the university students is Watsapp (87%), 
followed by normal call (7%), Facebook Messenger (3%) and 
Telegram (3%). Also, now the preferred method of 
communication with lecturers is Watsapp (60%), normal call 
(22%), normal SMS (13%) and email (5%). We can clearly see 
that the trend has shifted from the use of normal calls and SMS 
to free messaging and calling applications like Watsapp and 
telegram that utilize an internet connection. This speaks directly 
to the finding that the majority of the students that own a 
smartphone are also subscribed to a mobile internet pack. This 
trend has thus led to service providers offering cheap mobile 
internet packs in order to remain in competition with the other 
service providers. 

C. Shift of trends in frequency of mobile internet usage 
The correlation between the ownership and use of a 

smartphone and being subscribed to a high speed mobile internet 
plan is further confirmed by the frequency of use of internet via 

smartphones by IIUM students. When asked how often they 
accessed the internet using 3G/4G services on their smartphones, 
85% of the respondents answered “every day”, 7% answered “2-
3 times a week”, 3% answered once a week and 5% answered 
“never” (Figure 4).  

    
Figure 4: Frequency of mobile internet use in the Nokia era 

This is in drastic contrast to their use of mobile internet during 
the 2G/GPRS plus the featured phone era (The Nokia era). 
During that era only 32% of the respondents said they used 
mobile internet on their mobile phones every day, 28% used it 2 
to 3 times a week, 20% used mobile internet once a week and 
another 20% never used mobile internet on their mobile phones. 

D. Shift of trends in general use of mobile devices 
Another important change in mobile usage trends that we 

discovered is how students spent most of their time with their 
mobile devices in the Nokia era compared to now. In the Nokia 
era, 45% of the respondents spent most of their time with their 
mobile phones on calls, 40% spent most of their time with SMS, 
7% spent most of their time surfing the internet, 5% spent most 
of their time playing games and 3% of the respondents didn’t use 
a mobile phone back then. When asked how they spend most of 
their time now with their smartphones, 78% said on social media, 
12% said on regular SMS and 7% said mostly on calls (Figure 5). 

                                
Figure 5: Current trend on smartphone usage 
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The change in the trend of how students are using their mobile 
phones now compared to the Nokia era is quite evident. The 
trend has shifted from spending most of the time making and 
receiving calls and sending and receiving SMS messages to 
spending most of the time on social media. The underlying 
purpose remains the same, i.e. communicating with friends, 
family and colleagues but the medium/platform has shifted from 
voice and messaging services to mobile data services. 

E. Shift of trends in reliability of mobile internet services and 
future of mobile usage 
The significant improvement in cellular services, specifically 

mobile internet services over the past decade or so has greatly 
enhanced the reliability of such services. Mobile internet services 
can now easily be used as an alternative to the common Wi-Fi 
and broadband services. This claim is based on the response of 
the majority of the respondents (87%), who said that they could 
rely on the 3G/4G services provided by their respective cellular 
service providers in case the university’s Wi-Fi network was 
down (Figure 6). When asked if they could have relied on the 
older 2G/GPRS services as an alternative to the university’s Wi-
Fi network, 62% said yes. Thus we can clearly see that the 
current 3G/4G services available to the university’s students are 
regarded to be more reliable than the older 2G/GPRS services.  

 

 
Figure 1.6: 3G/4G LTE Service Reliability 

The questionnaire distributed to the respondents concluded with 
two questions that asked the respondents about their thoughts on 
the trends in mobile usage among university students that have 
emerged since the advent of smartphones and high speed mobile 
internet. A whopping 97% of the respondents said that they 
believed that mobile usage among university had increased since 
the introduction of smartphones and high speed mobile internet. 
Only 3% said that the mobile usage had remained the same 
among university students. None of the respondents thought that 
there had been a decrease in mobile usage among university 
students. Furthermore, when asked about their thoughts on the 
future of mobile usage at IIUM and among university students in 
general, 95% of the respondents said that they believed that 

mobile usage among university students will increase in the 
future whereas on 5% thought that it would remain the same. 
None of the respondents believed that mobile usage among 
university students would decrease. 

IV. CONCLUSION 

This paper presented a quantitative study conducted at the 
International Islamic University Malaysia. The study involved 40 
participants from five major faculties of the university. The study 
analyzed current mobile usage trends among university students 
and compared them with the mobile usage trends during the pre-
smartphone and the pre-high speed mobile internet era. From the 
results of our analysis we can conclude that there has been a 
dramatic increase in the use of mobile devices specifically 
smartphones among university students and a similar increase 
can be seen in the use of high speed mobile internet services such 
as 3G/4G LTE. This dramatic increase can be attributed to the 
availability of cheap smartphones, loads of free messaging and 
calling applications and cheap high speed internet services. All of 
these factors have contributed to the rapid adoption of these 
mobile technologies by university students. Finally, based on our 
data analysis we can also conclude that mobile usage among 
university students is expected to increase further in the coming 
years. 
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Abstract- The effect of cooking on the proximate composition, energy value, ascorbic acid content and selected antioxidant minerals 
of four edible leafy vegetables used in preparation of local diets was investigated. In raw samples, moisture content ranged from 
71.03±0.21 % in oha leaf (OL) to 83.20±0.23 % in curry leaf (CL). Protein was highest (7.10±0.22 %) in garden egg leaf followed by 
utazi leaf (5.13±0.12 %) then oha leaf (4.50±0.12 %) and was lowest in curry leaf (3.33±0.21%). Total carbohydrate was low in all the 
samples and was lowest in garden egg leaf (3.47±0.21%) with the highest value of 16.53±0.25 in oha leaf. Garden egg leaf had the 
highest ash content of 6.50 ± 0.16 % followed by utazi leaf (4.43±0.22 %) while ash was lowest (1.53±0.16 %) in curry leaf. The low 
caloric values in raw samples, which ranged from 47.7 kcal in garden egg leaf to 101.8 kcal/100g sample in oha leaf, indicates that 
these edible leaves are not good sources of crude fat, crude protein and total carbohydrate. Heat processing significantly affected 
moisture content and generally decreased ash, crude protein, crude fat and the ascorbic acid content of all the edible leafy vegetables 
investigated at P<0.05. Loss in ascorbic acid to the cooking water ranged from 48.78 % in curry leaf to 51.08 % in oha leaf. Results 
indicate that vegetables analyzed were good sources of iron (Fe), zinc (Zn), copper (Cu), selenium (Se) and manganese (Mn). The 
study shows that utazi is a better source of mineral than oha leaf. Mineral level were in the order UT>CL>GL>OL. Cooking decreased 
the level of the minerals Mn, Fe, Zn, Cu and Se. 
 
    Index Terms- Proximate composition, Leafy vegetables, Heat processing, Minerals. 
 

I. INTRODUCTION 
egetables are basically any plant that can be eaten. They are herbaceous plants which are grown for food in Nigeria and other 
parts of the world. Vegetables include leaf vegetable example lettuce; stem vegetable (asparagus), root vegetables (carrot), flower 

vegetable (broccoli), bulbs (garlic) and fruits such as cucumbers, squashes, pumpkins, capsicums or a combination of these parts of 
plant depending on one’s knowledge of them and their availability. They may be eaten raw or cooked depending on the type but most 
often are cooked. They provide important nutrients on diets. Their colour, shape, texture and flavor appeal to man’s senses (Prior and 
Cao, 2000). There are hundreds of common vegetables which are eaten in different parts of south east. These include fluted pumpkin, 
lettuce, cabbage, Greenleaf, waterleaf etc. in south east zone, the use of vegetable leaves in different types of soup and in preparing 
local diets is a common dietary habit since the leaves may contain appreciable amount of nutrients, especially minerals and vitamins. 

Curry leaf (Murraya kioenigii sprengel) is the young leaf of the curry tree Charleas koenigii a member of the Rutaceae family 
that grows wild and in garden its leaves are highly aromatic and are used as a herb or spice (Quebedeaux and Elisa, 1990). Curry 
leaves have a deep/bright green colour and grow to around 4 cm in length. The leaves exude a delightful citrus family. They are 
directly added to food to improve functioning of the stomach and small intestine and promote their action. They are mildly laxative 
and thus can tackle multiple digestive problems caused by food intake (Ihekoronye, 1985). 

Percularia daemia generally called utazi in Igbo language of south east belongs to the Aspclepiadaceae family. The 
Aspclepiadaceae are mostly herbs and shrubs with white sap comprising about 250 genera and 2000 species some of which are cactus-
like succulents with reduced leaves. The leaves of Percularia daemia “utazi” are dark green in colour with net venation and are 
specially used as a condiment for soup and porridge yam in south-east, Nigeria. 

Garden egg leaf (Solanium melongena) belongs to the Solanaceae family. The leaves are edible in raw form or in cooked form. 
The flowers are typically conical in shape and produce fruits. The leaves were reported to contain alkaloidal glycosides that may be 
irritating to humans. This could also account to its somewhat bitter taste. It is an important source of food condiment and both the 
leaves and the fruits are used as vegetables for preparation of tapioca, a local diet peculiar to the south east zone. 

V 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 5, Issue 12, December 2015      661 
ISSN 2250-3153   

www.ijsrp.org 

Oha (Pterocarpus Soyankii) belongs to the family Pterocarpaceae. In south east zone of Nigeria, it is known as oha in Igbo 
language. It is a medium-sized tree having grey, smooth bark; it is propagated by stem cutting. It is planted in family compounds to 
provide shade and in farmland to demarcate boundaries. The young edible leaves are mainly used in making the popular traditional 
oha soup (Onyeike et al., 2003). 

The nutritional importance of green vegetables as sources of some essential nutrients has been reported (Carlowitz, 1985). The 
acceptance of some wild plants as food by man has been shown to be a function of their nutritional value (Flags, 1968). The nutrient 
composition of the edible leafy vegetables analyzed in this study has not been adequately investigated in Nigeria as information, if 
any, in the literature is very scanty. There is therefore the need for a systematic investigation of the proximate composition, energy 
value, ascorbic acid concentration and levels of some minerals in these raw edible leafy vegetables and the effect of cooking on these 
nutrients.  

II. MATERIALS AND METHODS 
A. Sample Collection and Preparation 

The fresh leafy vegetables were bought from Afor-egbu market Uli in Ihiala local government area of Anambra State Nigeria and 
were washed with deionized water and allowed to drain. Each sample was dried at room temperature and further oven dried at 80 ⁰C 
for 12 hrs, ground into flour which passed through a 30-mesh test sieve. Each sample was stored in a clean dry air-tight sample bottle 
in a refrigerator at 4 ⁰C until required for analyses. The second lot was cooked to tenderness in boiling deionized water for 5 minutes; 
the cooking solution was discarded. Samples were then oven dried (Model Plus II Sanyo, Gallenkamp Plc, England) at 80 ⁰C for 12 
hours, ground using a food grinder (model Mx491N, National) into flour (30-mesh screen) and appropriately stored as indicated above 
for the first lot prior to analysis. 

B. Proximate Composition Analysis 
Moisture, crude protein, crude fat, ash was determined by the recommended methods of the Association of official Analytical 

chemist (AOAC, 1985). Moisture content was determined by heating three 2.0 g portions of each of the samples in an  oven 
maintained at 100 ⁰C until a constant weight was obtained, crude protein (% N x 6.25) was determined by the Kjeldahl method 
(Kjeldahl, 1983) of nitrogen determination using three 0.5 g of the sample. Crude fat was obtained by exhaustively extracting three 
5.0g samples in the Soxhlet apparatus using petroleum ether with a boiling point range of 40 ⁰C – 60 ⁰C as the extractant. The ash 
content of the samples were determined by incineration of 2.0 g sample in a muffle furnace (LMF4 from Carbolite, Barnford, 
Sheffield England) at 550 ⁰C for 3hours. Total carbohydrate was calculated by the difference method (summing the value of moisture, 
ash, crude fat and crude protein and subtracting the sum from 100). The caloric value was calculated by multiplying the mean values 
of crude protein, crude fat and total carbohydrate by the. At water factor of 4, 9 and 4 respectively, summing the products and 
expressing the result in kilocalories per 100 g sample as reported by Onyeike and Omumbo-Dede, (2002). 

C.  Mineral Analysis 
Selected mineral levels of the vegetables were determined by the method of AOAC (1984) in which a mixed acid digestion was 

done before Iron (Fe), zinc (Zn), copper (Cu), selenium (Se), manganese (Mn) and cobalt (Co) were determined by atomic absorption 
spectrophotometer (AAS) using a bulk scientific atomic absorption/emission spectrophotometer model 210A system. Air/acetylene 
flame was used. The instrument was calibrated by standard solutions treated in the same way as samples. Aldrich provided the 
analytical standard used. By comparing the peak of the absorbance of standard with that of the test sample, the concentration of the 
elements in the test samples was determined. 

D. Ascorbic Acid Content Analysis 
Titration method of Davis and Kramer (1973) as reported by Onyeike and Onwuka (1995) was used to determine the ascorbic 

acid content of the vegetables. The method was based on the reduction of 2,6-dichlorophenol indophenols dye by an acid extract of 
ascorbic acid. The ability of the sample extract to reduce a standard solution of the dye was used as a measure of the reduced ascorbic 
acid level. 

E. Statistical Analysis 
Data were analyzed statistically by one way analysis of variance (ANOVA) and means’ were compared by the Duncan’s multiple 

range test significance was accepted at P≤0.05. 

III. RESULTS 
The result of nutrient composition and energy value of raw leafy vegetables investigated are shown in (Table I). garden egg leaf 

(GL) had the highest moisture content of 82.79±0.03 % followed by curry leaf (CL) with a value of 80.75±0.02 % in utazi leaf (UL) 
had the lowest level of 71.19±0.02 %. The ash content was significantly higher (P<0.05) in garden egg leaf (6.50±0.02%) than in 
other vegetables, the lowest was in curry leaf (1.53±0.03 %). Protein was generally low in all the samples investigated the highest 
protein level was obtained from GL (7.03±0.08 %) followed by UL (4.45±0.02 %) but was lowest in CL (3.33±0.03%). Crude fat was 
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generally low in all the vegetable but was significantly higher (P<0.05) in CL (2.10±0.02%) followed by OL (2.05±0.01%), but was 
lowest in UL (0.50±0.01 %). Total carbohydrate was low in all the samples studied and ranged from 11.94±0.02 % in GL to 
18.73±0.07 % in UL. The energy value was also low in all the samples with the highest value of 99.93±0.50 Kcal/100g in UL 
followed by 90.57±0.23 Kcal/100g in OL; the lowest value of 81.34±0.29 Kcal/100g was found in GL. 

Table 1.Proximate Composition (pc) and Energy levels of Selected Raw Leafy Vegetable 
Constituents Curry leaf Garden egg leaf Oha leaf Utazi leaf 
Moisture 80.75±0.02b 82.79±0.03a 76.02±0.22c 71.19±0.02d 
Dry matter 19.25±0.02c 17.21±0.03d 23.98±0.21b 28.81±0.22a 
Ash 1.53±0.03d 6.50±0.02a 3.90±0.02c 4.45±0.02b 
Crude protein 3.33±0.03d 7.03±0.08a 3.51±0.01c 5.14±0.02b 
Crude fat 2.40±0.02a 0.61±0.01c 2.05±0.01b 0.50±0.01a 
Total carbohydrate 11.95±0.05c 11.94±0.02c 14.52±0.03b 18.73±0.07a 
Caloric value (Kcal/100g sample) 82.72±0.43c 81.34±0.29d 90.57±0.23b 99.93±0.50a 

 Pc: values are means ± standard deviations of triplicate determinations values in the same raw having the same superscript letters are not significantly different 
at the 5% level. 

As can be seen in (Table 2), heat processing (cooking) generally increased the moisture content significantly (P<0.05) while 
decreasing the ash, crude protein and total carbohydrate.  

Table 2. The Percentage Proximate Composition (pc) and energy Levels of Selected Cooked Leafy Vegetables 
Constituents Curry leaf Garden egg leaf Oha leaf Utazi leaf 
Moisture 86.15±0.03b 86.70±0.06a 82.72±0.01c 77.33±0.01d 
Dry matter 8.29±1.20c 13.30±0.06d 17.28 ±0.12b 22.67±0.12a 
Ash 0.80±0.01d 4.80±0.01a 2.85±0.01c 3.97±0.01b 
Crude protein 1.80±0.02d 6.00±0.02a 2.01±0.01c 4.43±0.02b 
Crude fat 2.30±0.10a 0.20±0.02c 1.85±0.01b 0.22±0.01c 
Total Carbohydrate 8.95±0.05c 2.30±0.05d 10.56±0.02b 14.07±0.06a 
Caloric value (k cal/100g sample) 63.70±0.62c 35.00±0.30d 66.95±0.03b 75.91±0.07a 

Pc: values are means±standard deviations of triplicate determinations. Values in the same row having the same supper script letters are not significantly different 
at the 5% level. 

Table 3 showed that the leafy vegetables studied are good sources of trace elements Fe, Zn, Cu, Se, Mn. However cooking 
significantly (P<0.05) decreased the concentration of these trace elements in all the samples investigated as shown in (Table 4). The 
levels of Fe in raw vegetables ranged between 17.57±0.38 mg/g in oha leaf to 52.88±0.12 mg/g in utazi, Zn: 2.05±0.25mg/g to 
12.12±0.02 mg/g in curry leaf, Cu: 0.07±0.01 mg/g to 0.67±0.12 mg/g in oha leaf, Se: 0.12±0.01 mg/g to 0.67±0.03 mg/g in utazi leaf, 
Mn: 0.12±0.03 mg/g to 8.10±0.10 in utazi. 

Table 3: Levels of selected minerals (mg/g) in raw leafy vegetables 
Mineral elements Curry leaf Garden egg leaf Oha leaf Utazi leaf 
Fe 46.48±0.30b 18.67±0.23c 17.57±0.38d 52.88±0.12a 
Zn 12.12±0.02a 8.21±0.11c 2.05±0.25d 8.75±0.24b 
Cu 0.07±0.01b 0.14±0.04b 0.67±0.12b 0.51±0.17a 
Se 0.50±0.10b 0.17±0.03c 0.12±0.01c 0.67±0.03a 
Mn 0.25±0.05b 0.12±0.03c 0.12±0.03c 8.10v0.10a 

Values are means ± standard deviation of triplicate determinations. Values in the same row bearing the same supper script letters are not significantly different at the 
same 5% level. 

Table 4: Levels of selected minerals (mg/g) in cooked leafy vegetables 
Mineral elements Curry leaf Garden egg leaf Oha leaf Utazi leaf 
Fe 24.02±0.07a 12.44±0.06b 7.56±0.05c 7.55±0.05c 
Zn 9.88±0.18a 4.10±0.10c 1.68±0.20d 7.28±0.08b 
Cu N.Dc 0.10±0.32a 0.06±0.01b 0.07±0.01a,b 
Se 0.12±0.02b 0.12±0.01b n.dc 0.62±0.03a 
Mn n.db n.db n.db 1.50±0.10a 

Values are means ± standard deviation of triplicate determinations. Values in the same row bearing the same super script letters are not significantly different at 5% 
level. n.d: not detectable. 
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The ascorbic acid content of raw and cooked samples investigated was presented in (Table 5). The level of ascorbic acid in raw 
utazi leaf was significantly (P<0.05) highest (413.02±1.00 mg/100g) followed by garden egg leaf (375.39±0.54 mg/100g) but was 
significantly (P<0.05) lowest in oha leaf (22.19±0.08 mg/100g). Cooking decreased the ascorbic acid level in all the vegetables 
samples analyzed. Loss of ascorbic acid content was highest in utazi leaf followed by garden egg leaf, but was least in oha leaf. 

Table 5: Ascorbic acid content (mg/100g sample) of selected raw and cooked leafy vegetables 
 Parameters  Curry leaf Garden egg leaf Oha leaf Utazi leaf 
Raw sample 77.67±0.14c 375.39±0.54b 22.19±0.08d 413.02±1.00a 
Cooked sample 39.82±0.17c 184.71±0.30b 10.89±0.11d 206.59±0.33a 
Loss of ascorbic acid 
to the cooking water 

 
37.85±0.31c 

 
190.67±0.83b 

 
11.29±0.17d 

 
206.46±0.73a 

% Ascorbic acid loss 48.73 50.79 50.88 49.99 
Values are means ± standard deviations of triplicate determinations. Values in the same row bearing the same super script letters are not significantly different at the 
same 5% level. 

IV. DISCUSSION 
It is observed from (Table 1) that as the moisture content increases, the level of dry matter decreases. The high moisture content 

in all the samples studied suggests that the leafy vegetables would not store for too long without spoilage, since high moisture content 
provides for greater activity of water soluble enzymes and coenzymes needed for metabolic activities and could enhance microbial 
action bringing about food spoilage. It has been reported that vegetables contain as high as 70-90 % water (Onyeike et al., 2003) 
consistent with the range of moisture level of 71.19±0.02 % in utazi to 82.79±0.03 % in garden egg leaf. 

The high ash content of the samples investigated may suggest that these leafy vegetables are good sources of minerals. Onyeike 
et al. (2002) reported that when leaves are to be used as food for man, they should contain about 3.0% ash except curry leaf (1.53 
±0.03 %) which are mainly used for flavor in meals, every other leaves investigated met this requirement and hence are good sources 
of mineral elements for man. The mineral elements serve as inorganic cofactors in metabolic processes. In the absence of these 
cofactors there may be impaired metabolism (Iheanacho et al., 2009). 

The crude protein level of garden egg leaf (7.03±0.08) was significantly higher than other level (ranged between 3.33±0.03 % in 
CL to 5.14±0.02 % in UL). However, it is discernible from the data shown in (Table1) that there was generally low protein content in 
all the leafy vegetables investigated. The low level of plant protein in all the samples analyzed does not justify the use of the leafy 
vegetable in diets as a sole protein source for the alleviation of kwashiorkor due to protein malnutrition. The generally low crude 
protein levels in the leafy vegetables would require dietary supplementation with animal proteins or complementary proteins from 
cereals and legumes, especially in diets meant for the kwashiorkor prone target population (growing children and pregnant women) as 
reported by Onyeike et al., (2002). 

The fat content of the vegetable leaves investigated were generally low. Fatty acids play a pivotal role in providing fuel for 
adenosine triphosphate (ATP) and reducing equivalent and in generating body heat. However, consumption of the vegetables due to 
the low level of crude fat is a good dietary habit with risk reduction of obesity and recommendable to individuals who would want to 
reduce weight. The total carbohydrate content of the leafy vegetables was low therefore can be classified as low energy source. 
Carbohydrate provides a readily available energy source for oxidation metabolism and carbohydrate containing foods are vehicles for 
many important micronutrient. The very low levels of crude proteins, crude fats and total carbohydrate in these leafy vegetables 
suggest that they are not good sources of energy. Generally, the low caloric values are due to low crude protein, crude fat and total 
carbohydrate and relatively high levels of moisture. Cooking increased moisture content and decreased crude protein, crude fats, total 
carbohydrate as well as ash content due to loss of nutrient to cooking water, but the decrease was not considerable for vegetable leaves 
that are usually cooked before consumption as a means of destroying natural toxicants and enhancing palatability. 

Result presented in (Table 3) shows that the leafy vegetables analyzed are good sources of essential minerals such as Iron, zinc, 
copper, selenium, manganese and calcium most of these minerals are necessary for energy metabolism where the same as cofactor to 
different enzymes. Adequately dietary iron intake is essential for infants and young children to prevent iron deficiency. Zinc plays 
both catalytic and structural role in enzyme activity. It is an antioxidant capable of protecting cells from the damaging effects of 
oxygen radicals released during lymphocyte activation. Its deficiency impairs immunity and decreases resistance to infectious disease. 
The levels of Zn in the vegetables analysed are within the recommended dietary allowance of 11 mg/day for men and 8 mg/day for 
women (Babara and Robert, 2001), copper is a constituent of cytochrome C oxidase. It directly participate in the transfer of electron 
from reduced cytochrome C to molecular oxygen inadequate supply of copper decreases the enzyme activity and hence affect 
oxidative phosphorylation in a number of tissue. 
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Selenium appears in plant as selenomethionine. It is a catalytic component on enzymes or proteins such as glutathione peroxidase 
thus playing a role in protecting against oxidative damage to erythrocytes. The levels of selenium in vegetables analyzed are within 
RDA of 40 µg/day for male and 30 µg/day for female (WHO, 1996). Selenium deficiency in human is known as kashan disease 
characterized by cardiamyopathy (Babara and Robert, 2001). Manganese functions as enzyme activator and is a constituents of several 
metalloenzymes. The levels of Mn in the vegetable analyzed are below. RDA of 2.3 mg/day for men and 1.8 mg/day for women Mn 
deficiency causes defect in lipid and carbohydrate metabolism and low dietary manganese has been associated with osteoporosis, 
impaired wound healing etc (Babara and Robert, 2001). 

All the sample analyzed qualify as good sources of ascorbic acid (except oha leaf) since the consumption of only 100 g of each 
would be more than adequate in meeting the daily requirement of 30-60 mg as recommended by the National Research Council 
(1974). As a major water soluble antioxidant, ascorbic acid detoxifies reactive radicals in plasma, cytoplasm and mitochondrial of 
cells. Deficiency of this vitamin causes scurvy, a disease characterized by appearance of holes in the gum, weakness of the collagen 
structure, fatty infiltration of the liver subcutaneous and intramuscular hemorrhage and failure of wounds to heal easily. Therefore, 
diet for scurvy patient should be high in leafy vegetables. Cooking decreases the ascorbic acid content of the leafy vegetables 
analyzed. The percentage losses in ascorbic acid due to cooking were 48.73 %, 50.79 %, 50.79 % and 49.99 % in CL, GL, OL, UL 
respectively. This was as a result of loss of ascorbic acid to cooking water when discarded. It is therefore recommended that the 
practice of discarding cooking water after boiling vegetable should be discouraged, as a high percentage of ascorbic acid and nutrients 
are lost to the cooking water. Edem et al., (1989) reported that cooking African yam bean (phenostylis sterocarpa) seeds for 3hrs after 
an overnight soaking in water decreases the ascorbic acid content from 64.2±1.22 mg/100g in raw seeds to 10.2±1.22 mg/100g in the 
cooked seeds representing an 84.1 % loss of ascorbic acid. 

V. CONCLUSION 
The four leafy vegetable investigated have been shown to be good sources of moisture and ash but low energy source due to low 

levels of crude protein, crude fat and total carbohydrate. Cooking generally decreased ash, crude protein and crude fat. Cooking also 
decreased the ascorbic acid and trace minerals such as iron, zinc, copper, manganese and selenium. The decrease was significant at 
P<0.05.  
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    Abstract- This document describes quality-of-service (QoS) requirements for web services. With the dispersal of web services as a 

business solution in enterprise application, the importance of QoS for web services is increasing rapidly to the service providers and 

the clients. Providers need to specify and guarantee the QoS in their web services to remain competitive and achieve the highest 

possible revenue from their business while the clients desire to have a good service performance in terms of very high availability, 

shorter response time, accuracy, etc. However, due to the dynamic and unpredictable characteristics of the web services, it is not an 

easy task to provide the desired QoS for web service users. Even, different web service applications with different QoS requirements 

will compete for network and system resources such as bandwidth and processing time. But, an enhanced QoS for a web service will 

bring competitive advantage for service provider. To provide such a better QoS, it is first necessary to identify all the possible QoS 

requirements for web services, which is the objective of this document.  

 

    Index Terms- Web Service, QoS requirements, e-business, Service-oriented Architecture. 

 

I. INTRODUCTION 

With the widespread proliferation of Web services, quality of service (QoS) will become a significant factor in distinguishing the 

success of service providers. QoS determines the service usability and utility, both of which influence the popularity of the service. In 

the emerging electronic environment, knowing how to measure Web service quality is of great importance. Web services provide a 

standard means of interoperating between different software applications, running on a variety of platforms and/or frameworks. With 

the integration of Web Services as a business solution in many enterprise applications, the QoS of Web Services is becoming the main 

concern of both service providers and clients. Providers need to specify and guarantee the QoS in their web services to remain 

competitive and achieve the highest possible revenue from their business while the clients desire to have a good service performance 

(e.g. high availability, short response time, etc.)[1]. 

Delivering QoS on the Internet is a critical and significant challenge because of its dynamic and unpredictable nature. Applications 

with very different characteristics and requirements compete for scarce network resources. Changes in traffic patterns, denial-of-

service attacks and the effects of infrastructure failures, low performance of Web protocols, and security issues over the Web create a 

need for Internet QoS standards. Often, unresolved QoS issues cause critical transactional applications to suffer from unacceptable 

levels of performance degradation [2]. 

With standards like SOAP, UDDI, and WSDL being adopted by all major Web service players, a whole range of Web services 

covering the financial services, high-tech, and media and entertainment are being currently developed. As most of the Web services 

are going to need to establish and adhere to standards, QoS will become an important selling and differentiating point of these 

services[3][4]. 

Web services QoS can be described as a set of nonfunctional attributes that may impact the quality of  the service offered by a Web 

service. Quality-of-Service(QoS), which is usually employed for describing these non-functional characteristics, has become an 

important differentiating point of different Web services [1].In the field of service computing, Web service QoS have been discussed 

in a number of research investigations for presenting the non-functional characteristics of the Web services ([1][5][6][7][8][9]. [10] 

employ five generic QoS properties (i.e. execution price, execution duration, reliability, availability, and reputation) for dynamic Web 

service composition. [11][15] use five QoS properties (i.e., execution time, availability, price, reputation, and data quality) when 

making adaptive service composition in flexible processes. [9] Propose an efficient service composition approach by considering both 

generic QoS properties and domain-specific QoS properties. A wide variety of QoS parameters for web services have been presented 

in previous work ([1][12][4][13][14]). This work presents an overall description of requirements for measuring the quality of service 

(QoS) of Web services.  

.  
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Fig. 1 Web Services QoS "Stack" 

 

II. QOS REQUIREMENT FOR WEB SERVICE 

This section describes the major QoS requirements for good quality of web services:   

A. Performance 

    In The performance of a Web service concerns how fast a Web service request can be processed and serviced. This requirement can 

be determined by measurements like throughput and latency. Throughput is the measure of the number of requests serviced in specific 

amount of time. Latency is the amount of delay that is experienced by a client starting from the time when the request is submitted to 

the time the response information starts to arrive. The request time is the time when the client submits a request to the Web server, and 

the response time is the time when the Server replies after processing the request. Obviously, the response time and the throughput 

depend on the workload that the Web server is experiencing at that time. Both latency and throughput can be measured by keeping 

track of the timestamps at the request time and response times. The latency of any request processing is the difference between the 

timestamps corresponding to the request time and the response time, and the throughput is given by the total number of requests 

divided by the elapsed time between the request time and the response time. 

 

Limitations 

 

The overall performance of Web Services depends on application logic, network, and most importantly on underlying messaging and 

transport protocols, such as SOAP and HTTP, that it uses. The SOAP protocol is still maturing and harbors a lot of performance and 

scalability problems. The SOAP protocol uses a multistep process to complete a communication cycle. 

The SOAP request begins with the business logic of your application learning the method and parameter to call from a Web Services 

Description Language (WSDL) document. This whole process is a time consuming one, which requires various levels of XML parsing 

and XML validation and hence hits the performance of the Web Service. 
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Optimal Practices  

Analyzing the above situation and looking in to SOAP and other related standards, as of now we cannot get away with the steps of 

XML processing. Instead, we can optimize the XML processing steps. 

Some of the best practices to be followed to achieve the same are listed below: 

 Use of efficient and lightweight parsers. 

 Efficient use of XML validation in production mode. 

 Use of compressed XML for sending the messages over network. 

 Web Service Caching 

 Use of simple data types in SOAP messages as far as possible. 

 

B. Reliability 

 

Reliability requirement measures the quality of a Web service in terms of how it performs, given a specific amount of time and the 

present network conditions, while maintaining the service quality. It is also determined by the number of failures per day and the 

medium of delivery. In fact, Web Service Reliability (or WS Reliability) is a latest specification for open, reliable Web service 

messaging. WS-Reliability ensures guaranteed delivery of messages, elimination and/or detection of duplicate messages and the right 

ordering of messages. The WS-Reliability can be embedded into SOAP as an additional extension rather than to a transport level 

protocol. This specification provides reliability in addition to interoperability, thus allowing communication in a platform and vendor-

independent manner. The WS Reliability specification defines a set of SOAP headers and instructions in SOAP envelopes that manage 

the message acknowledgements, message ordering etc. WS- Reliability makes asynchronous messaging a healthy choice because of 

the extra features that it provides like message acknowledgements and message ordering which in turn allow the communicating 

parties to be more independent of one another [16]. Reliability determines the percentage of the times an event is completed with 

success. This numeral will provide an opportunity for the service consumers to expect the probability of a failure that can occur during 

a transaction. The count on failures is based on the number of dropped deliveries, duplicate deliveries, faulty message deliveries, and 

out-of-order deliveries. An event may either succeed or fail, and there is no middle ground in that issue. Therefore, total number of 

events will be the number of failures added to the number of successful events. 

 

Limitations 

The Web Services currently rely on transport protocols such as HTTP, which are inherently stateless and follow a best effort 

delivery mechanism. It does not guarantee whether the message will be delivered to the destination. 

 

Optimal Practices 

The above problem rising due to the use of unreliable protocols can be solved using the following techniques: 

 Use of asynchronous message queues. 

  Adoption of new reliable transport protocols (such as HTTPR, REST, and BEEP). 

 

C. Scalability  

 

Scalability requirement defines how expandable a Web service can be. Web services are being introduced to new interfaces and 

techniques everyday and this makes keeping a Web service up-to-date a very important necessity. If the situation demands for more 

computing capabilities and servicing more requests, the system should be capable of supporting additional systems and newer 

technologies. The Web service should be able to handle heavy load while making sure that the performance in terms of response time 

experienced by their clients is not objectionable. The Performance Non-Scalability Likelihood (PNL) metric is a relatively newer 

technique to predict whether the system is going to be able to withstand the higher loads of traffic without affecting the performance 

levels. This metric is used to calculate the intensity of the loads at which the system cannot perform without degrading the response 

time and throughput. The calculation of PNL involves generating potential workloads and studying the behavior of the system which 

will be similar to how the system would react given such varying workloads. If the system crashes, the engineers will know that it is 

not scalable enough to accommodate potential future workloads and they could eventually organize an upgrade to the server 

capability. There can be two states in terms of their behavior. The behavior state can either be acceptable (0) or unacceptable (1). We 

can also denote the states with relative values in between 0 and 1 (in the interval [0, 1]) instead of constant values to point out the 

degree at which the system fails to behave acceptably. 
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Limitations 

Building scalable systems are expensive, and this may cause smaller companies to defer this requirement. Also, this becomes an 

infrastructure issue for companies that deploy Web Services within their enterprise. 

 

Optimal Practices 

 Service pooling 

 Load balancing (Scalability) 

 

D. Accuracy 

 

Accuracy requirement is a measure of correctness delivered by a Web service. The number of errors generated by a Web service, 

the number of fatal errors, and the frequency of the situation determine the amount of accuracy for a Web service. Accuracy is defined 

as the level to which Web services give accurate results for the received requests. Accuracy refers to whether the measurement or 

metric really measures what we intend to measure. An experiment is conducted to measure the accuracy of the Web service by 

calculating the standard deviation of the reliability. As the average value of the standard deviation is equal to zero, the measurement is 

said to be accurate. If the average value of the standard deviation is very high, then the measurement is considered to be not accurate. 

 

E. Integrity 

 

Integrity requirement assures that any modifications to a Web service are performed in an authorized manner. Data integrity 

assures that the data is not corrupted during the transfer, and if it corrupted, it assures that there are enough mechanisms in the design 

that can detect such modifications. Data integrity is an important element to consider, because ignoring it may damage large software 

modules and create errors that are impossible to trace back. Data integrity is the measure of a Web service’s accurate transactional and 

data delivery abilities. The data messages that are received are verified to see if they have not been modified in transit. This can be 

done with techniques like checksum calculation or digital signatures. There are a number of tools in the market like SIFT [17] that can 

collect and monitor the data being sent and received between the communicating parties. These tools can be used to monitor the 

number of faulty transactions that are unidentified and the data messages that are received but with the checksum or hash that cannot 

be tallied. Data integrity is a boolean value, meaning that data either has integrity or does not. There is no middle ground or a range 

that can specify how much integrity the data holds. Data integrity can therefore be calculated as the ratio of successful transactions to 

the total number of transactions. 

 

𝐼𝑛𝑡𝑒𝑔𝑟𝑖𝑡𝑦 =
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑢𝑐𝑐𝑒𝑠𝑠𝑓𝑢𝑙 𝑡𝑟𝑎𝑛𝑠𝑎𝑐𝑡𝑖𝑜𝑛𝑠

𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡𝑟𝑎𝑛𝑠𝑎𝑐𝑡𝑖𝑜𝑛𝑠
 

Limitations 

Data Integrity is important for any object's proper functioning and must be assured or it could corrupt a larger program and generate a 

very difficult to trace error. Web Services transactions tend to be asynchronous and long running in nature. Transaction integrity is just 

one of several QoS elements, including security and process orchestration, which are missing from the first incarnations of Web 

Services standards of SOAP, UDDI, and WSDL. 

Optimal Practices 

Emerging standards in the business process management and transactions will help to achieve the desired QoS. 

 Adopting standards such as BPEL4WS, WS Coordination ,WS Transaction ,and BTP would benefit service providers. 

 

F. Availability 

 

Availability requirement is the probability that the Web service is up and in a readily usable state. High availability assures that 

there is the least amount of system failures or server failures even during the peak times when there is heavy traffic to and from the 

server and that the given service is available relentlessly at all times. Let us say the “down time” is when a system is not available. As 

the system is either available or unavailable, the remaining time after subtracting the down time can be termed as the “up time” that 

means the system is available. As checking upon down time is easier than up time (because down time is smaller than uptime), we can 

consider to calculate down time to measure the availability. Keeping a tab on the events failed during an operation can possibly give 

the down time [18]. 
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Limitations 

Building fault-tolerant systems for highly available Web Services is expensive. As companies roll out Web Services, the ability to 

manage this diverse, dynamic, distributed environment will become critical. Questions such as the following arise: 

 Has one of my key servers become unavailable? 

 Is a system being overly burdened? 

 Why are requests taking so long? 

Optimal Practices 

 Web Service Management 

 Web Service Clustering 

 

G. Accessibility 

A Web service’s accessibility is the measure of the probability that the client’s request to a Web service will be served. 

Accessibility is typically a measure of the success rate of a service instantiation at a given time. A Web service might not be accessible 

even though it is still available, because a system may be up and running but might not be able to process a request possibly because 

of the load it is experiencing. Accessibility in turn depends on how scalable the Web service system design is, because a highly 

scalable system constantly serves the request irrespective of the volume of the Web service requests. Accessibility is the ratio of the 

number of successful responses received from the server to the number of requests messages sent by the clients. It can be 

characterized as the degree of a system at which it is capable of responding to the user invocations of the service. Irrespective of type 

of acknowledgements received, (either negative/positive or correct/incorrect), accessibility can be calculated as a ratio of number of 

successful acknowledgements received to the total number of requests sent [18]. 

 

𝐴𝑐𝑐𝑒𝑠𝑠𝑖𝑏𝑖𝑙𝑖𝑡𝑦 =
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑎𝑐𝑘𝑛𝑜𝑤𝑙𝑒𝑑𝑔𝑒𝑚𝑒𝑛𝑡𝑠 𝑟𝑒𝑐𝑒𝑖𝑣𝑒𝑑

𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑟𝑒𝑞𝑢𝑒𝑠𝑡𝑠 𝑠𝑒𝑛𝑡
 

H. Interoperability 

Web services are accessed by thousands of clients around the world using different system architectures and different operating 

systems. Interoperability means that a Web service can be used by any system, irrespective of operating system or system architecture 

and that accurate and identical result is rendered in any environment. Interoperability is a measure of how flexible the Web service has 

been created so that the clients do not have to worry about binding to a Web service that cannot be run in their environment. The 

developmental environment here includes operating system, programming language or hardware type. The inter operability can be 

calculated as the ratio of the total number of environments the Web service runs to the total number of possible environments that can 

be used. 

 

𝐼𝑛𝑡𝑒𝑟𝑜𝑝𝑒𝑟𝑎𝑏𝑖𝑙𝑖𝑡𝑦 =
𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑒𝑛𝑣𝑖𝑜𝑟𝑚𝑒𝑛𝑡𝑠 𝑡ℎ𝑒 𝑤𝑒𝑏 𝑠𝑒𝑟𝑣𝑖𝑐𝑒 𝑟𝑢𝑛𝑠

𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑜𝑠𝑠𝑖𝑏𝑙𝑒 𝑒𝑛𝑣𝑖𝑟𝑜𝑚𝑒𝑛𝑡𝑠 𝑡ℎ𝑎𝑡 𝑐𝑎𝑛 𝑏𝑒 𝑢𝑠𝑒𝑑
 

 

This interoperability value measures the successful execution of the Web service in different environments (such as different operating 

systems, programming languages, and hardware types). The value closer to 1 indicates higher interoperability which is desirable. 

 

Limitations 

Most of the Web Services specifications are defined under standards bodies. As these activities are under way, there seems to be a 

delay in the implementations. Vendors partly implement the specification in their products due to the competitive nature of this 

market. This results in poor interoperability. 

Optimal Practices 

Key to enabling seamless Web Services interoperability is the ability of one Web Services framework to consume the WSDL 

documents generated by other frameworks. 

 Web Services-Interoperability (WS-I) Profiles. 

The Basic Profile defines how a selected set of specified Web Services technologies, such as messaging and discovery, should be used 

together in an interoperable manner. 
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III. CONCLUSION 

Quality of services is an important requirement of business to business transactions and thus a necessary element in Web services. The 

various QoS properties such as availability, accessibility, integrity, performance, reliability, etc, need to be addressed in the 

implementation of  Web service applications. This paper mainly focused on the QoS requirements and its limitations and its possible 

best practices to get the desired services. As it is discussed that many protocols at different layers of web services architecture affected 

the performance and other characteristics that results the loss in e-business revenue. The Web services QoS requirements described 

here do not exhaust the list of yardsticks necessary to measure the quality of service in Web service. 
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ABSTRACT 

Heat exchanger is a device used to transfer heat 

from one fluid to another fluid either in direct contact with 

each other or separated by solid wall. In heat exchangers, 

there are usually no external heat and work interactions. 

Typical applications involve heating or cooling of a fluid 

stream of concern and evaporation or condensation of 

single- or multi-component fluid streams. In other 

applications, the objective may be to recover or reject heat, 

or sterilize, pasteurize, fractionate, distill, concentrate, 

crystallize, or control a process fluid. In a few heat 

exchangers, the fluids exchanging heat are in direct contact. 

In most heat exchangers, heat transfer between fluids takes 

place through a separating wall or into and out of a wall in a 

transient manner. In many heat exchangers, the fluids are 

separated by a heat transfer surface, and ideally they do not 

mix or leak. Such exchangers are referred to as direct 

transfer type, or simply recuperators. In contrast, exchangers 

in which there is intermittent heat exchange between the hot 

and cold fluids—via thermal energy storage and release 

through the exchanger surface or matrix— are referred to as 

indirect transfer type, or simply regenerators. Such 

exchangers usually have fluid leakage from one fluid stream 

to the other, due to pressure differences and matrix 

rotation/valve switching. Commercially, heat exchangers are 

known as boilers, condensers, air heaters, cooling towers in 

power industry, radiator in automobile industry, equipments 

in chemical industry. 

Recuperators are further sub classified as prime 

surface exchangers and extended-surface exchangers. Prime 

surface exchangers do not employ fins or extended surfaces 

on any fluid side. Plain tubular exchangers, shell-and-tube 

exchangers with plain tubes, and plate exchangers are good 

examples of prime surface exchangers. 

NOMENCLATURE 

Notation Description Unit 

𝐴bm 
Mean of interior cross flow area and 

window zone flow area 
m2 

𝐴sc Interior cross flow section area at or m2 

near the shell centerline 

𝐴wz Window zone flow area m2 

𝐵c Baffle cut percentage - 

𝐵s Interior sections baffle spacing m 

𝐵si Inlet section baffle spacing m 

𝐵so Outlet section baffle spacing m 

𝐶f Factor used in friction factor - 

𝐷b Baffle diameter m 

𝐷c 
Diameter of circle passing through 

center of outermost tubes in shell 
m 

𝐷0 Tube bundle diameter m 

𝐷s Shell inside diameter m 

𝑑0 Tube outside diameter m 

𝑓 Fanning friction coefficient - 

𝑓b 
Correction factor for bundle bypass 

stream for pressure drop 
- 

𝑓1 
Correction factor for effect of baffle 

leakage for pressure drop 
- 

𝑓s 
Correction factor for unequal baffle 

spacing at end sections 
- 

ℎ𝑖𝑑 
Ideal heat transfer coefficient for 

pure cross flow in ideal tube bank 

W

/m2K 

𝐽𝑏 
Correction factor for bundle and 

pass partition bypass stream 
- 

𝐽𝑏 
Correction factor for bundle and 

pass partition bypass stream 
- 

𝐽𝑐 
Correction factor baffle 

configuration 
- 

𝐽𝑙 

Correction factor baffle leakages 

effect, including both baffle to shell 

and baffle to tubes 

- 

𝐽𝑟 
Correction factor for any adverse 

temperature gradient build up in 
- 
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laminar flows 

𝐽𝑠 

Correction factor for large baffle 

spacing at the inlet and outlet 

sections compared to the central 

baffle spacing 

- 

𝐿 Vertical height of cross flow zone m 

l Distance between end plate tubes m 

𝑁𝑏 Number of baffles - 

𝑁c Number of tube rows in cross flow - 

𝑁w 
Number of tube rows in window 

section 
- 

  

1. INTRODUCTION 

Shell-and-tube heat exchangers are the most 

versatile type of heat exchanger. They are used in many 

industrial areas, such as power plant, chemical engineering, 

petroleum refining, petrochemicals industries, food 

processing, paper industries, etc. Shell and tube heat 

exchangers provide relatively large ratios of heat transfer 

area to volume and weight and they can be easily cleaned. 

They have greater flexibility to meet any service 

requirement. Shell and tube heat exchangers can be designed 

for high pressures relative to the environment and high 

pressure differences between fluid streams [2]. 

 
Figure 1.1 Shell-and-tube exchanger (BEM) with one 

shell pass and one tube pass or Fixed-tube 

sheet heat exchanger. 

Shell and tube heat exchanger consist of bundle of 

round tubes mounted in cylindrical shell with tubes parallel 

to shell. One fluid flows through tubes, while another fluid 

flows across and along the axis of the exchanger. Major 

components of shell and tube heat exchanger are shell, 

Tubes, baffles, front-end head, rear-end head and tube sheets 

as shown in figure 1.1. 

A variety of different internal constructions are 

used in shell-and-tube exchangers, depending on the desired 

heat transfer and pressure drop performance and the 

methods employed to reduce thermal stresses, to prevent 

leakages, to provide for ease of cleaning, to contain 

operating pressures and temperatures, to control corrosion, 

to accommodate highly asymmetric flows, and so on. 

Various Front end stationary head & rear end head types and 

shell types have been standardized by TEMA (Tubular 

Exchanger Manufactures Association). They are identified 

by an alphabetic character, as shown in figure 1.2.  TEMA 

has developed a notation system to designate major types of 

shell-and-tube exchangers. In this system, each exchanger is 

designated by a three-letter combination, the first letter 

indicating the front-end head type, the second the shell type, 

and the third the rear-end head type. Some common shell-

and-tube exchangers are AES, BEM, AEP, CFU, AKT, and 

AJW  

Out of the all heat exchanger, E-shell is the most 

common due to its cheapness and simplicity. In this shell, 

the shell fluid enters at one end of the shell and leaves at the 

other end, i.e., there is one pass on the shell side. The tubes 

may have a single or multiple passes and are supported by 

transverse baffles. This shell is the most common for single 

phase shell fluid application. With a single tube pass, a 

nominal counter flow can be obtained. 

 Tubes are classified as U-tube configuration and 

fixed tube sheet configuration. U-tube configuration allows  

independent expansion of tubes and shell. Therefore, 

thermal expansion is unlimited. The U-tube, shown in figure 

1.3, is the least expensive construction because only one 

tube sheet is needed. The tube side cannot be cleaned by 

mechanical means because of the U-bend. Only an even 

number of tube passes can be accommodated. Individual 

tubes cannot be replaced except in the outer row. A fixed 

tube sheet configuration is shown in figure 1.1. The shell is 

welded to the tube sheets and there is no access to the 

outside of the tube bundle for cleaning. The low cost option 

has only limited thermal expansion, which can be somewhat 

increased by expansion bellows. Individual tubes are 

replaceable. Cleaning of the tubes is mechanically easy [1& 

2]. 

Also, tube bundle layout is characterized by the 

included angle between tubes, as shown in figure 1.4. A 

layout of 30° results in the greatest tube density but for 

external cleaning purpose, a square 90° or 45° layout is 

suitable. Tube pitch, PT, is usually chosen so that the pitch 

ratio PT/do, is between 1.25 and 1.5. When tubes are too 

close, the tube sheet becomes structurally weak . 

Baffles perform three major functions: their main 

function is to support the tubes for structural rigidity, 

preventing tube vibration and sagging, secondly, to maintain 

the velocity of shell side fluid flow. And third is to increase 

the heat transferred between the fluids. And this is 

accomplished by two ways. Firstly, they increase the 

residence time of the shell side fluid by making it to flow in 

a zig-zag, path. This increases the available time for the 

process of heat transfer. This effect increases the total heat 

transferred. Secondly baffles create extra turbulence and 
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increase the shell side heat transfer coefficient. By adjusting 

the baffle openings (known as baffle cut) and baffle spacing, 

it is possible to vary the heat transfer rates. By using the 

proper baffles, the flow dead points in the shell can also be 

removed. As per the TEMA standard, minimum baffle 

spacing should be one fifth of shell inside diameter or 2 inch 

whichever is greater. Closer baffles spacing affect to the 

mechanically cleaning of outside tube bundle and it also 

results in poor stream distribution. For single-phase fluids 

on the shell side, a horizontal baffle cut (Figure 10) is 

recommended, because this minimizes accumulation of 

deposits at the bottom of the shell and also prevents 

stratification. However, in the case of a two-pass shell 

(TEMA F), a vertical cut is preferred for ease of fabrication 

and bundle assembly. Also, both very small and very large 

baffle cuts are detrimental to efficient heat transfer on the 

shell side as they create vortices inside the shell. And baffle 

cuts ranging from 20% to 36% are considered as very 

efficient [2]. 

Baffles may be classified as transverse and 

longitudinal types (for example, the F-shell has a 

longitudinal baffle). The transverse baffle may be classified 

as plate baffles and rod baffles. The most commonly used 

Plate baffles may be single-segmental, double-segmental, or 

triple-segmental, as shown in Figure 1.5. 

 

 
Figure 1.2 U-tube heat exchanger 

      

 
Figure 1.3 Tube Layout Angles 

 

 
  

The main considerations taken into account in the 

design of heat exchanger for a particular application are 

thermal analysis, mechanical design, pressure drop 

characteristics, design for manufacture and physical size and 

cost. A selected shell and tube heat exchanger must satisfy 

the process requirements with the allowable pressure drops 

until the next scheduled cleaning of the plant. The basic 

logical structure of the process heat exchanger design 

procedure [2] is shown in figure 1.6.  

1.2 NECESSITY  

Heat exchangers have always been an important 

part to the life cycle and operation of many systems. A heat 

exchanger is a device built for efficient heat transfer from 

one medium to another in order to carry and process energy. 

It causes a large shell-side pressure drop due to the sudden 

contraction and expansion of the flow in the shell side, and 

the fluid impinging on the shell walls caused by segmental 

baffles. It results in a dead zone in each compartment 

between two adjacent segmental baffles, leading to an 

increase of fouling resistance and causes low heat transfer 

efficiency.  

The design of a heat exchanger requires a balanced 

approach between the thermal design and pressure drop. The 

pressure drop results in the increase of the operating cost of 

fluid moving devices such as pumps and fans. This shows 

that along with the design for the capacity for heat transfer, 

the pressure drop determinations across the heat exchanger 

are equally important. Also it is necessary to develop the 

general purpose heat exchanger which would be suitable for 

different fluid properties. 
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1.3 OBJECTIVE 

 The objectives of this work are as follows 

1. To study the fluid flow and heat transfer 

characteristics of shell and tube heat exchanger. 

2. To optimize the heat exchanger for better 

performance. 

3. To reduce the pressure drop & improve heat 

transfer characteristics. 

4. And to develop the heat exchanger which would be 

applicable for different fluid properties.  

2. COMPUTATIONAL FLUID DYNAMICS 

2.1 INTRODUCTION 

Computational fluid dynamics (CFD) is a 

computer-based simulation method for analysing fluid flow, 

heat transfer, and related phenomena such as chemical 

reactions.  This project uses CFD for analysis of flow and 

heat transfer (not for analysis of chemical reactions).  Some 

examples of application areas are:  aerodynamic lift and 

drag (i.e. airplanes or windmill wings), power plant 

combustion, chemical processes, heating/ventilation, and 

even biomedical engineering (simulating blood flow through 

arteries and veins).  CFD analyses carried out in the various 

industries are used in R&D and manufacture of aircraft, 

combustion engines, as well as many other industrial 

products.  

It can be advantageous to use CFD over traditional 

experimental-based analyses, since experiments have a cost 

directly proportional to the number of configurations desired 

for testing, unlike with CFD, where large amounts of results 

can be produced at practically no added expense. In this 

way, parametric studies to optimise equipment are very 

inexpensive with CFD when compared to experiments.  

2.2 CFD COMPUTATIONAL TOOLS 

There is a variety of commercial CFD software 

available such as Fluent, Ansys CFX, STAR-CD, as well as 

a wide range of suitable hardware and associated costs, 

depending on the complexity of the mesh and size of the 

calculations. The work for this project was solved on an 

IBM workstation with Pentium 4 processors totalling 32 

GHz RAM, running on Linux Operating System. In this 

project ICEM CFD is used to mesh the model and CFX is 

used for Pre-Processing, solving and Post-Processing of 

simulation results. 

To run a simulation, three main elements are 

needed:   

1. Pre-processor: A pre-processor is used to define the 

geometry for the computational domain of interest 

and generate the mesh of control volumes (for 

calculations).  Generally, the finer the mesh in the 

areas of large changes, the more accurate the solution.  

Fineness of the grid also determines the computer 

hardware and calculation time needed.     

2. Solver:  The solver makes the calculations using a 

numerical solution technique, which can use finite 

difference, finite element, or spectral methods.  Most 

CFD codes use finite volumes, which is a special 

finite difference method.  First the fluid flow 

equations are integrated over the control volumes 

(resulting in the exact conservation of relevant 

properties for each finite volume), then these integral 

equations are discretized (producing algebraic 

equations through converting of the integral fluid flow 

equations), and finally an iterative method is used to 

solve the algebraic equations 

3. Post-Processor:  The post-processor provides for 

visualisation of the results, and includes the capability 

to display the geometry/mesh, create vector, contour, 

and 2D and 3D surface plots.  Particles can be tracked 

throughout a simulation, and the model can be 

manipulated (i.e. changed by scaling, rotating, etc.), 

and all in full colour animated graphics.   

2.3 PROBLEM SOLVING WITH CFD  

There are many decisions to be made before setting 

up the problem in the CFD code.  Some of the decisions to 

be made can include: whether the problem should be 2D or 

3D, which type of boundary conditions to use, whether or 

not to calculate pressure/temperature variations based on the 

air flow density, which turbulence model to use, etc.  The 

assumptions made should be reduced to a level as simple as 

possible, yet still retaining the most important features of the 

problem to be solved in order to reach an accurate solution.  

After the above decisions are made, the geometry and mesh 

can be created. The grid should be made as fine as required 

to make the simulation ‘grid independent’.  To determine 

the fineness required, a grid dependence study is normally 

carried out by making a series of refinements on an initially 

course grid, and carrying out simulations on each to 

determine when the key results of interest do not change, at 

which point the grid is considered independent.   

3. CONCLUSION 

In this analysis, numerical simulation for heat 

exchanger with different number of baffles, baffle cut, tube 

diameter and tube length are performed to reveal the effect 

of different baffle configuration on heat transfer and 

pressure drop characteristics. Also the effect of fin on heat 

transfer characteristics and pressure drop of heat exchanger 

are performed. The major findings are summarized as 

follows:  

1. The increase in number of baffles leads to turbulence of 

fluid flow which causes increase in heat transfer 
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characteristics but also leads to increase in pressure 

drop.  

2. The flow profile of main fluid stream depends upon the 

number of baffles, their arrangement, height of baffle 

cut and tube length. In certain rage, the number of 

baffles, shortening the height of baffles and length of 

tube can decrease the pressure drop as well as increase 

the heat transfer coefficient effectively.  

3. Also the diameter of tube influences the heat transfer 

characteristics. Since the surface area of smaller tubes is 

lesser, the heat transfer rate is also lower. Hence 

suitable diameter is to be chosen to increase the heat 

transfer rate. 

4. The tubes with fin occupy more space inside the shell. 

Hence pressure drop of heat exchanger is higher than 

the normal heat exchanger. Also surface area of finned 

tube is larger which increase the heat transfer rate but 

reduces the heat transfer coefficient. Thus finned tubes 

are to be incorporated where higher heat transfer rate is 

of primary importance. 

5. In this analysis, the new heat exchanger with reduced 

tube length with 10 baffles and 36% baffle cut shows 

the best performance. The length of such heat 

exchanger is kept as 1540 mm, baffle spacing is kept as 

0.14 m and other dimensions are kept  

6. In case heat exchanger with finned tube, the heat 

exchanger with 10 baffles and 36% baffle cut shows the 

best performance. For such heat exchanger the middle 

section and inlet & outlet section baffle spacing is kept 

as 0.165 m and 0.1675 m respectively. The other 

dimensions are kept same as  
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