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1. Introduction
Academics in universities in emerging economies such as Sri Lanka have a crucial role to play in developing
differentiated and effective academic systems, and making it possible for our country to join the global
knowledge society and compete with sophisticated knowledge economies. While research in universities
in Sri Lanka have not yet achieved the top levels of global rankings, it is extremely important in uplifting
our academic potential, and to steadily improve reputations and competitiveness on the international
stage.
The main objective of ESOFT Metro Campus International Journal (ISSN 2386-1797) is to provide a highly
readable and valuable additament to the literature which will accommodate as an indispensable
reference implement for years to come. The journal’s objective therefore is to provide a platform for the
researchers, Philomath’s, resource persons and practitioners to converge and apportion their research
findings with the rest of the world thereby facilitating apprised decisions which amends businesses and
society holistically..

2. About the Journal:
ESOFT Metro Campus Journal is a peer reviewed electronic and printed International Journal published
twice a year by ESOFT Metro Campus, as a multidisciplinary journal, it intends to provide a common
platform for academics, researchers, professionals and other researchers to publish their research results
in respective areas.

3. Aim of the Journal
This Journal aims to add to the knowledge base of subject areas such as Engineering, Management, IT,
Physical Science and Social Science. The journal address issues associated with development and
implementation of appropriate methodologies and technologies, which would assist the overall objectives
of an organization.
Areas are being covered would include, among others, product development, human resources
management, project management, logistics, production management, e-commerce, quality
management, financial planning, risk management, decision support systems, General Management,
Banking, Insurance, Economics, IT, Computer Science, Cyber Security and emerging trends in allied
subjects. Thus, the journal provides a forum for researchers and practitioners for the publication of
innovative scholarly research, which contributes to the adoption of a holistic managerial approach that
ascertains a technologically, economically, politically and ecologically acceptable deployment of effective
methodologies in organizational practices.

4. Paper Submission:

Please submit full papers by 30th September 2014. You may submit full papers which will be double blind
reviewed any time afore to the given deadline. Authors should ascertain that the manuscripts are originals
neither published nor under consideration for publication elsewhere. The journal accepts manuscripts
edited in Sinhala, English or Tamil.
Authors are requested to submit their manuscripts in soft-copies (in Microsoft Word file) to
ijournal@esoft.lk. Articles submitted before 30th September 2014 will be considered for publication in
this Volume of the journal.

5. Guidelines for Authors:
Manuscripts must be prepared in compliance with the guidelines laid out below in preparing the whole
text including abstract, keywords, heading and references.
Page setup
•

Margins should be 1 inch or 2.5 cm on all sides

•

Font Size is 12 and font type should be Calibri.

•

Line Space could be 1.15 throughout the paper, including the title page, abstract, body of the
document, references, appendixes, footnotes, tables, and figures.

Preparation of text
•

Title font size is 14 (bolded and centered)

•

Author(s) name(s), institutional affiliation and e-mail address should come under the title.

•

The abstract should be concise and factual with a maximum of 250 words. The abstract must be
written in Calibri, Font Size 10 and Italic. The author should provide up to 5 key words that best
describes your research paper.

•

The papers should be structured in title and subtitle sections
Example of subdivision of the article:
1. Introduction (font size: 12)
1.1 Research Methods (font size: 12 in italic)
1.1.1 Analysis Result (font size: 12)

Tables and figures should be included within the text of the paper and must be numbered insequence.
References and Footnotes
References should follow the Harvard referencing Style.
Footnotes: Content footnotes are occasionally used to support substantive information in the text. Place
the footnotes at the end of the page: font size must be 10 of Calibri.

6. Publication Process
The publication process is consisting with the following steps. The ultimate objectives of this process is to
maintain Quality. Full process will be completed expected within 5-7 days.
1. After receiving the manuscript we will send a confirmation e-mail to the author.
2. Manuscripts will be checked by Plagiarism checker software.
3. Primary quality will be checked by the Editor.
4. The manuscript will be sent for double blinded review.
5. Based on the double blinded review editor will take decision and the decision will be
communicated to the author. Decisions can be three types like accepted without revision,
resubmit with major/minor revisions, rejected.

7. Important Dates
Process Description

Due Date

Manuscript Submission
for the Publication

30th September 2014
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Group Managing Director’s Message
A research and development effort is a mandatory requirement for any higher education institution as it
is this effort that drives the development of new thinking and technology, and therefore I am indeed
happy to see ESOFT Metro Campus taking the next step by launching this International Journal.
This being the inaugural edition, I am indeed happy to hear that a large number of articles and work were
submitted for review, resulting in the best ones being selected and published including those submitted
from international researchers as well.
ESOFT being a multi-disciplinary educational institution, there are many different areas from which
submissions could be made, not necessarily being restricted to the areas of Computing and ICT, and this
enhances our potential of sharing knowledge among the various fields, thereby contributing to the goal
of making research open to debate and knowledge sharing.
I would like to congratulate all those who worked tirelessly to have this publication compiled and
published and I look forward to seeing the future publication growing in all aspects.
I wish you all, the very best in your academic pursuits.

Dr. Dayan Rajapakse
Group Managing Director
ESOFT Group of Companies

Message from the CEO of ESOFT Metro Campus

I am indeed happy and honoured to be penning a few words on the occasion of launching our International
Journal.
Many months of hard work and dedication went into this, and I am indeed grateful to those that worked
on this. I must thank Dr. Shamitha Pathiratne for heading this effort and also the contributors of the
academic and scholarly work that is presented and published herein. The opportunity was made available
to both Sri Lankan and international contributors and I am happy to see several international contributions
being present in the inaugural edition itself. This shows the level of confidence that they have in the
efforts of ESOFT Metro Campus.
ESOFT started as a small organization 14 years ago, but today has emerged as the largest private sector
higher education network in Sri Lanka. Partly, this is due to the partnerships and relationships that we
have established over the years with leading international bodies in order to provide world class learning
and education opportunities to those in Sri Lanka. Today, we have transformed ourselves into a tertiary
education provider with our entry into the post-graduate sphere with the introduction of our Post
Graduate Diploma as well as the Masters in Business Administration.
Taught work is only one aspect of a University. The other area is research and development, and it is
with the interest and ambition of developing this area that the international research journal is being
launched herewith.
Entry criteria had to be satisfied, and the submissions had to be peer reviewed by our panel in order to be
selected for publication. This took many months of dedication, and I am happy to see the final result that
has been produced.
I would like to wish all concerned all the best, and would also like to wish the best to the Contributors of
scholarly articles for their further academic pursuits.

Nishan Sembacuttiaratchy
CEO - ESOFT Metro Campus
CEO / Director - ESOFT International Education

Aademic Dean’s Message
The International Journal of the ESOFT Metro Campus is a unique opportunity for
international research community to demonstrate their research capabilities and to share
their academic work and findings with the rest of the academic community. This is an
opportunity to publish the research findings of senior academics and to encourage
aspiring young researchers to follow the long standing research traditions.
Abstracts submitted by the members of the international research community have
addressed an array of issues ranging from social, community and human perspectives to
information technology diffusion. Theme of the journal is truly international in nature,
addressing a cross section of issues that professionals in multitude of careers, academic
and non-academic, can share.
I would like to use this opportunity to express my sincere gratitude to Dr. Samitha
Pathirathne who worked tirelessly to get (no.) abstracts submitted and reviewed in time.
Those who submitted abstracts are also gratefully acknowledged.
From submission of abstracts, to peer reviewing and getting them polished in a journal
involves much effort, as does organizing especially when an institution is launching its
very first journal. This is a team effort. Many were involved in the different stages of this
process and must be acknowledged with gratitude. Without their dedication and interest,
this publication would not have been a reality.
I hope ESOFT International Journal will pave the way to uncover new ideas and new ways
of thinking.

Dr.Dilina Herath
Dean Academic Affiares
ESOFT Metro Campus

Editor’s Column
The question of for what, or for whom, a journal is intended is one that is infrequently
explored in detail preserve for a curt and often general verbal expression of aims on the
website homepage. For the author, the answer may be relatively simple. It is an
opportunity to publish pristine work that furthers debate or understanding and withal
reaches a wider and, hopefully, receptive audience. More instrumentally, it is additionally
an expedient to achieve the requisite number of outputs in the Research Excellence
Framework that ensures (again hopefully) perpetuated institutional support for further
inditing and other academic activities.
But the question of 'why publish?' is seldom asked of a journal. This editorial addresses
that directly by reflecting on why People, Place and Policy was set up and what it hopes
to achieve. Rather than an exercise in navel gazing, we have indited it as an endeavor to
stake out a claim for validity in the increasingly crowded and competitive world of
academic publishing. If we can indulge a cliché, the answer to the question of what we
are for is captured by "the name on the tin". ESOFT Metro Campus International Journal
will emerge from a concern among research-focused academics in Sri Lanka and the world
based at ESOFT Metro Campus to provide a forum for debate about the way in which
about new findings.
Frequently cutting across this is a concern to understand the challenges (and less often)
opportunities facing disadvantaged groups and areas. At the peril of engaging in the
scarcely normative verbal expressions that would have our reviewers furrowing their
brows, we aim in some minute way to publish research that makes a difference.
Furthering understanding of empirical, methodological and academic debates is both a
terminus in itself and an expedient to establish change. Of course, lofty ambitions do not
automatically translate into practice. A sceptic would be entitled to ask what difference
looks homogeneous to, how it could be demonstrated and, for those of a poststructuralist
bent, who are we to decide what kind of difference matters anyway.
A commencement point is to contemplate impact in terms of coverage. ESOFT Metro
Campus International Journal is cross-disciplinary in scope and has received contributions
from academics working in a broad range of fields including technology, convivial policy,
sociology, political science, economics, geography and languages.

The twenty five articles of the journal covers the full gamut of technology, social and
economic policy from welfare through to regeneration, regional development, education,
health, housing, crime and anti-social behavior.

Dr. Shamitha Pathiratne,
Chief Editor,
ESOFT Metro Campus International Journal

Extended Embedding Capacity with Minimum Degradation of StegoImage
(Naveed Mustafa, Muhammad Bilal Iqbal Muhammad Asif and Abdul Jawad)*
*‘Scientific Officer’ Climate Change, Alternate Energy and Water Resources Institute (CAEWRI),

National Agricultural Research Center (NARC), Park Road Chak Shahzad, Islamabad.
rana_naveedmustafa@yahoo.com

Abstract:
The major objective of steganography is to embed maximum information in a Stego-image with minimum
change in its appearance. In this paper, we present a strategy of attaining maximum embedding capacity
in an image, in a way that maximum possible neighboring pixels are analyzed for their frequencies, to
determine the amount of information to be added in such pixel. The technique provides a seamless
insertion of data into the carrier image and reduces the error assessment and artifacts insertion required
to a minimal.
We justify this approach with the help of an experience evaluation on a prototypic implementation of the
proposed model. There also improves Security of data using the Cryptography Technique ECC instead of
RSA, DES.

General Terms: Security
Keywords: Cryptography, ECC (Elliptic Curve Cryptography), Embedding Capacity, LSB (Least
Significant Bit), Steganography, and Transposition.

1. Instoduction:
Steganography is a flourishing area of study within computer science and covers a broad range
of specialties. In addition, the increasing use of digital images and image processing techniques
makes the study of digital image processing an important sub discipline of computer science.

These two fields are brought together in a specialized application of steganography whereby
secret messages are imperceptibly embedded in digital images.
Steganography can be defined as "the art of concealing the existence of information within
seemingly innocuous carriers. Steganography, in an essence, 'camouflages' a message to hide its
existence and make it seem 'invisible' thus concealing the fact that a message is being sent
altogether. An encrypted message may draw suspicion while an invisible message will not" [9].
Steganography can utilize various mediums as carries of the message. These medium may include
the classical methods of Steganography using text, like character marking, invisible ink, using pin
pictures, type writer correction, images, and audio [10], video signals [10]. Most of the
Steganography techniques use images a stego-medium. Information can be hidden in images
through many different ways. The most common approaches to information hiding in images are:
Least significant bit (LSB) insertion [5], masking and filtering techniques [1], Algorithms and
transformations [1]. Masking and filtering techniques hide information by marking an image in a
manner similar to watermarks [2]. Because watermarking techniques are more integrated into
the image, they may be applied without fear of image destruction from lossy compression.
2. Background
This section provides the technical background necessary for understanding basic steganographic
techniques. The technique described here is the well known least significant bit (LSB) approach
[9]. The LSB approach is easily accessible for programming and directly addresses fundamental
issues of data representation and processing.
2.1 Digital Images
A digital image at the most abstract level is a two-dimensional array of colored pixels or dots.
When these pixels are displayed on a high-resolution monitor and viewed at an appropriate
distance, they appear to be a continuously colored image. Each pixel is a certain color which is
typically defined, using the red green- blue (RGB) color model, as a combination of varying
amounts of red, green, and blue light.
A color image is therefore said to contain three bands, each of which represents the amount of
red, green, or blue light in the image. Whereas a color image contains color and intensity

information, a grayscale image is composed of pixels that vary only in intensity, not color.
Grayscale images therefore have only a single band. Without loss of generality, the remaining
discussion will focus on grayscale images. The discussion is easily extended to cover color images
by noting that a color image is the composition of three individual grayscale images representing
the red, green and blue bands.
The typical grayscale image has an 8-bit depth which is sufficient to represent 256 unique
intensity values ranging from black to white. We have learn about the binary representation of
numeric data early in the CS curriculum but are rarely confronted with any low-level issues arising
from such a representation.
A brief review of binary representation will be instructive when interpreting bit-level pixel data
in the context of a digital image. An 8-bit binary numeral has the general form A7 ·27+A6 ·26+...+
A1 ·21+A0 ·20 where A represents a single binary digit. In a digital image it is clear that A7 is the
most significant bit and indicates whether the pixel value is greater than 127.
A common means of converting a grayscale image to a binary (i.e. black-and-white) image is to
extract the A7 bit from each pixel. By contrast, A0 embodies relatively little information and, in
the context of a digital image, can generally be understood as a noise channel.

Figure 1 (a) 8-bit grayscale source image (b) most significant bit plane A7 of the source where white
indicates an ON bit and black an OFF bit (c) bit plane A4 and (d) least significant bit plane A0 of the source image

This is illustrated in Figure 1 where the most significant and least significant bit planes are
extracted from an 8-bit image. It is obvious that the more significant bits of each pixel embody
greater structural information than the least significant bits. [9]
2.2 Steganography
The human eye has a resolution far below 8-bits and is typically able to simultaneously discern
only one or two dozen intensity levels. This implies that much of the information contained in a
digital image is imperceptible to a human observer and that small modifications to a source image
will not be perceived.
Steganography, in the simplest case, capitalizes on this overabundance of information by
replacing the noise channels (i.e. the least significant bit channels) with an arbitrary secret
message figure 2.
A source image, hereafter referred to as a cover, is viewed as 8 information carrying channels. A
secret message is spread over the least significant channels (in this case the three least significant
channels) with the modified channels re-combined to obtain an output, hereafter referred to as
the stego image, that visually resembles the cover image and contains he injected message.
A source image, hereafter referred to as a cover, is viewed as 8 information carrying channels. A
secret message is spread over the least significant channels (in this case the three least significant
channels) with the

Figure 2 Embedding of a secret message into the three least significant channels of a cover image

modified channels re-combined to obtain an output, hereafter referred to as the stego image,
that visually resembles the cover image and contains he injected message.
The degree to which the resulting stego image visually resembles the cover is dependent upon
the number of channels that are used to encode the secret message. In practice, the fidelity of
the stego image quickly degrades if more than three channels are used as secret message carriers.
While beyond the scope of this article it is worth noting that adaptive techniques exist that
allocate carrier channels on a per-pixel basis through evaluation of image texture or
morphological structure.
2.2.1 Example
Consider a 2 row by 8 column image with pixel values as shown in Table 1 below. The image can
be visualized as generally light gray towards the left descending, dark-gray towards the right of
the image. Table 2 represents the same information as Table 1 but uses binary notation.

Table 1 A 2 row by 8 column grayscale cover image

Table 2 The grayscale cover image from Table 1 Represented using binary notation

The secret message "HI" is then embedded into this image. The message, when represented in
ASCII text corresponds to the sequence of numerical values {72, 73} or, represented in binary
notation, {01001000, and 01001001}. The secret message is then viewed as a sequence of 16
individual bits which need to be injected into the original cover image. Since the cover image
contains 16 pixels the single least significant bit of each pixel is designated as a carrier of the
secret message. In other words, the cover image dedicates a single channel towards carrying the
secret message.
Table 3 gives the result of the embedding where the secret message has been distributed over
the least significant bits as indicated by underscoring. Note that many of the cover pixel values
have not been altered at all in the process. Only the highlighted entries of the table contain pixels
that have been modified by the embedding process where the cover pixel has been altered by a
single, imperceptible grayscale value.

Table 3 Stego image with embedded ASCII "HI"

While in this case the secret message was textual in nature, any serializable data can be
embedded into a digital image using this technique. A practical steganographic tool would include
header information prior to the secret message itself all of which has been encrypted and
compressed in a preprocessing phase. [9]
The least significant bit insertion (LSB) is the widely used image Steganography technique [2]. It
embeds message in the least-significant bits of each pixels. In order to increase the embedding

capacity, two or more bits in each pixel can be used to embed message, which has high risk of
delectability and image degradation [8].
The LSB technique might used a fixed least significant bit insertion scheme, in which the bits of
data added in each pixel remain constant, or a variable least significant bit insertion, in which the
number of bit added in each pixel vary on the surrounding pixels, to avoid degrading the image
fidelity.
In this paper we discuss the embedding of text into an image through variable size least significant
bit insertion. The process of insertion of text in our proposed approach is not a sequential; rather
it follows a random order, based on random algorithms.
The technique proposed aims at providing not only maximum insertion capacity, but also
performs a maximum analysis of surrounding pixels to determine the embedding capacity of each
pixel. The process results in a stego-image which is very much similar in appearance to the original
image. [9]
3. PROPOSED TECHNEQUE OF ENCRPTION
In this paper we propose that plain text obtained can be encrypted with ECC (Elliptic Curve
Cryptography) to provide additional amount of security in the process. The

ECC offers

considerably greater security for given key size. It also makes possible that it consists of smaller
key size, faster operations, run on smaller chip, more compact software, less amount of heat
production, and less power consumption.[6],[3].
4. PROPOSED STEGANOGRAPHY MODEL:
In this section, [1] proposed steganography model that ensures maximum embedding of
information in both gray scale and colored images, and also ensures that maximum pixels are
analyzed to determine the embedding capacity. This would lead to a reduction of the overall error
induction in the image.
The stego-image obtained after application of this analysis would not only have maximum
amount of information, but would also have the maximum difference in appearance with the
original image. [1]

The approach used in the model requires a random/pseudo-random number generation
algorithm and a transposition algorithm. For simplicity, they use one of the simplest algorithms
for random number generation to explain the model. In practice the model can utilize any of the
other well-accepted random generation algorithms [1], depending on the nature of the message
and security requirements. Following is a discussion of different steps involved in the model:
According to the proposed model following procedure shall be followed at the sender end:
4.1 Sender Side
The procedure followed at the sender end described as follows.
4.1.1 Encryption of the Plain Text
The plain text obtained can be optionally encrypted to provide additional amount of security in
the process. The model does not propose any restriction on the type of technique utilized. Any
of the symmetric or asymmetric key cipher can be applied. For public key based ciphers we can
utilize the ECC or RSA, while the block cipher that can be applied may include the DES to be used
is purely the user- based decision, and any one may or may not even apply any encryption
procedure.
4.1.2 Binary Conversion
In this step, the alphabetic plain text is

concerted into its corresponding binary string. The

conversion depends on the standard being followed at the user end.
4.1.3 Transposition
In this step, the binary text obtained from the previous step is transferred based on a suitable
key. The transmission is on the binary key, so that the transformation would remove the
occurrence of text character in a sequence. Any of the standard transposition technique can be
applied to transpose the data [3, 6, and 7].

Figure 3 Steganography Model

4.1.4 Random Location Number Marking
This step requires the carrier image; the transposed binary text, and the initial seed, which would
determine the permutation combinations, as input. Based on the carrier image the seed is
calculated, so as to produce random distinct combinations of locations in the image. Every pixel
corresponding to location is marked.
The function RNNDOM generates a pseudo-random value based on a seed [1]. The algorithm
takes care that for each pixel location (x, y), not more than four neighboring pixels are marked. If
the RANDOM function generates such a number, then the number would be discarded and next
random number would be generated. Any standard pseudo-random number generation function
can be used in place of RANDOM function. One of the functions to generate the random number
is shown below:
RANDOM
Xn+1= (Seed*Xn+C^2) mod
m, Where m is the total
length C is capacity of Image.

4.1.5 Error Assessment and Embedding
Error assessment in the proposed model would be dependent on the number of neighboring
pixels that are being analyzed for each marked pixel. Greater the number neighboring pixels being
analyzed smaller would be the amount of error induction.
The embedding process determines the embedding capacity of each pixel from the neighboring
pixels and inserts the transposed binary in to the image. The text is inserted in the embedding
capacity of each marked pixel and would also remove the check of having at least four unmarked
bits in neighbor of each mark pixel, thus increasing the overall insertion Algorithm for the sequent
ional insertion process [1]. Image in each marked pixel in a sequent ional order. We could have
opted for a random insertion, but the sequent ional insertion allows us to have a run-time analysis
of variable
According to sequential insertion algorithm, the pixel marked is picked. All unmarked neighboring
pixels are analyzed, which would also include the four preceding pixels that have already been
analyzed. The four proceeding pixels are highlighted in fig 4. The analysis process used is similar
to the processes followed in [2], but the variation is that the authors of one restricted their
frequency analysis only the four preceding pixels but our model allows a possibility of analysis of
all unmarked neighboring pixels.
For Gray scale 8-bit images following process is followed. Compute the intensity f(x, y) to calculate
the embedding capacity E(x, y). Then compute maximum [Max(x, y)] and minimum [Min(x, y)]
from the upper and left neighboring pixels of, y location pixel, and all available unmarked
neighboring pixels.
Max(x, y) = Max {f(x-1, y-1), f(x-1, y), f(x-1, y+1), f(x, y-1), f(x, y+1), f(x+1, y-1), f(x+1, y), f(x+1, y+1)}
And Min(x, y) = Min {f(x-1, y-1), f(x-1, y), f(x-1, y+1), f(x, y-1), f(x, y+1), f(x+1, y-1), f(x+1, y), f(x+1,
y+1)} [Min(x,y)]., Now Compute the difference [Diff(X,Y)} between maximum [Max(x,y)] and
Minimum
Now calculate the embedding capacity using the procedure shown in [2]. Due to the inclusion of
pixels, other than the four preceding pixel in the capacity assessment allows us to have more

precise judgment of embedding capacity and minimizes the error assessment required in the
proposed methodology.
After the embedding process is complete, the stego-image is transferred to the receiver, who
then obtains the plaintext using the procedure shown in fig 4.

Fig 4 Eight Neighboring Pixels (with 4 Proceeding Pixels highlighted)

4.2 Receiver End
The procedure followed at the receiver end described as follows.
4.2.1 Random Location Marking
In this step the random location in the stego-image are marked using the same algorithm and the
same seed used at the sender’s end. This step would result in the marking of location that actually
includes the binary text obtained using the same algorithm as at the sender’s side (fig. 3). After
the embedding transposition performed on it before the actual retrieval of alphabetic text
capacity of each marked pixel is obtained, sequential retrieval of data from pixel is performed.
The binary text obtained is transposed originally, so the process of inverse

4.2.2 Inverse Transposition
In this step the binary text is passed through an inverse transposition sequence, using the same
permutation and key as done at the sender end.
4.2.3 Alphabetic Conversion
In this step, the binary obtained is converted to the corresponding string of alphabets, based on
the standard mutually agreed between the sender and the receiver.

4.2.4 Decryption
This step is optional and is performed only if encryption process was conducted at the sender’s
end. The decryption process is the inverse of the encryption process performed and reveals the
original plain text message.

5. Conclusion
The presented steganography model that attains the maximum LSB capacity and utilizes the
maximum number surrounding pixels to attain an optimal embedding capacity those ensure the
seamless inclusion of data into the image. It has transposed the binary equivalent of data and has
selected the pixels for the insertion of data in random order to remove the tracking of sequential
data in the image.
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ABSTRACT
This research study is aimed to investigate the effectiveness of governance and accountability mechanism of Local
Governments Interconnectivity Infrastructure Development Project program. The study has focused on local
government’s interconnectivity program. Program has been established in six districts namely, Kegalle, Moneragala,
Badulla, Rathnapura, Hambantota and Polonnaruwa.
The study has four specific objectives. Firstly, to measure the local governments risk areas, secondly, to determine the
success level of governance and accountability mechanism, thirdly, to examine problem areas in the governance and
accountability mechanism and finally, to identify the relationship between each other risk areas. The study was
designed as a descriptive correlation research. Selected all population local governments of interconnectivity
program.
According to the results of governance and accountability mechanism, overall malfunctions in inter-local
governments. Governance systems progress (institutional), financial management progress (financial), is higher than
the Project expected targets. The overall irregularities in procurement and assets management, weakness in disclosure
policies and procedures progress (procurement) weakness in disclosure policies and procedures and poor
communication progress (communication) and the inactive complaint and grievance redress mechanism progress
(grievance) was lower than the Project expected targets.

According to the problem areas in the governance and accountability mechanism of local governments
interconnectivity program, one of the major finding not using clear reporting structure and to address the identified
issues and how to provide feedback on these actions from LG’s to national level. It was unclear whether the process
takes into account the actions at various levels to address the problem. In overall, the system appeared to be disjointed
and conducted in an ad hoc fashion and high ground level political intervention for the procurement and assess
management activities it was serried problem to continuance this program. Finally, the researcher has presented three
types of recommendation process owners of program. The study also suggests some recommendations for the future
studies.

Key word: Local Government Governance and Accountability

1. INTRODUCTION
The. Community Development and Livelihood Improvement Project is the Phase two of the Adaptable
program loan (APL) agreed by the government of Sri Lanka (GOSL) and the World Bank (WB). The Local
Governments (LG) Interconnectivity development Pilot program which was started in phase one of the
project, is the main component of the Phase two. Four Local Governments selected as pilot projects
namely Angunakolapelessa (Hambantota district), Passara and Lunugala (Badulla district),
Siyambalanduwa (Moneragala district), and Kuruwita (Ratnapura district) are being continued during the
Phase II and Six new Local Governments; Daraniyagala (Kegalle) Madulla (Moneragala) ,Haldumulla
(Badulla) Madulla (Moneragala), Madirigiriya (Polonnaruwa) Kalawana (Rathnapura), Katuwana
(Hambantota) as the batch.

Local Government
Vision of the program is to develop Local Government as a strong local government institution that will
enable sustainable utilization of investment results generated at intra village development activities.
Villages will no longer isolated, as all the villages become stronger with interconnected to the towns and
service centers, having better road networks, transport, trade and communication services, resources
and improved technologies. The Government has observed that village level development activities have
been confined to village boundaries itself. Therefore, the government has recognized the importance of
isolated village communities linking with outside markets, service centers, resources, new technologies
(including ICT) and accesses other facilities. The inter village connectivity program will help to remove
constraints for development of livelihoods. In view of this, it proposes to connect the villages to outside
markets and other connectivity such as roads, transport, trade, commercial and services by providing
connectivity of infrastructure and social services.

Figure 01.The overall institutional structure

The overall institutional structure for implementing interconnectivity activities is explained in Figure 01.
LOCAL GOVERNMENT INTER CONNECTIVITY DEVELOPMENT FUND
Institutional Development Fund
(SLR 10 Million)

LG,
Interconnectivity
Development Fund
(R 210
illi
Figure 02.Sub components of Local Government Interconnectivity Fund

)

Infrastructure
Development Project
Fund

Statement of Problem
(SLR: 200 Million)

There are less number of research papers done on the subject of Governance and Accountability
mechanism effectiveness, as well as on the Local Government Interconnectivity program
Governance and Accountability Mechanism already established, but there are no reported
evidence on,
•

Malfunctions in inter- Local Government governance systems;

•

Financial management weaknesses;

•

Irregularities in procurement and assets management;

•

Weaknesses in disclosure policies, procedures and poor communications; • Ineffective
complaint and grievance redress mechanism.

One of the major problems in community development programs is that there was no proper
follow up evaluation of the projects. At the beginning there are so many assessments, feasibility
studies and planning, but when it starts there is no specific evaluation process adopted. Likewise
the effectiveness of the mechanism of governance & accountability of the Local Government

Interconnectivity program has never been assessed to date. Hence, researcher intends to fill this
gap through this research on the Effectiveness of Governance & Accountability Mechanism.
1.2 Objectives of the Study
1. To measure Local Governments risk areas of Interconnectivity Program.
2. To determine the success level of governance and accountability mechanism established by the Local
Governments.
3. To examine problem areas in the governance and accountability mechanism
4. Identify Relationship between each other risk areas.

2. LITERATURE REVIEW
The present regime of the country is highly emphasizing of good governance practices and
accountability concepts. It believes the devolution of power in order to involve people in decision
making process. In addition, Mahinda Chintana promotes all government programs and projects
to incorporate these concepts into them. Good governance practices are prerequisite in a project
of this nature to enable target communities and their organizations to get things done logically
and in harmony with the principles, approach, strategies, norms and values of the project. Also,
it helps all stakeholders involved in project implementation to thrust toward the utilization of
limited and available resources in the best possible way in order to resolve the prevailing issues
in target communities. The existence of good governance will be the only mean in empowering
local communities, entrenching the strong institutions at village level for effective and efficient
project implementation, sustaining project goals and ensuring civic engagement in project
implementation. These concepts are well compatible with the underpinning principles of the LG’s
and therefore the project will implement these concepts as usual.
2.1 Governance
This chapter provides the literature review of the research study. Governance is very important
to the success of any organization from small domestic organizations to large international
organizations (Kumara, M.M.S. and Wickramasinghe, C.N, 2013) but what exactly is governance
in its simplest form is governance refers to group decision-making that addresses shared
problems. Hence, governance focuses on future directions and long-term strategic consideration
it addresses the issues of policy in relation to internal programming (Tandon, R, 1991). Other
evident and reason for researcher argument A public policy issue where the heart of the matter
is a problem of governance” become defined implicitly as a problem of government with the
corollary that the onus for “fixing” it necessarily rested with government (Granham,J, 2003).
Within the context of international organizations, governance describes the processes and
institutions that guide and control the collective activities taken by an international organization
and its members. In addition, governance is more about the process through which a decision is
made, rather than the substance of the decision itself. In other words, governance is not
necessarily about making an international organization stronger, rather governance describes an
international organization’s rules and procedures that the organization uses to fulfill its goals.
“Governance as decision making processes, policy formulation and implementation capacity,

development of personnel, information flows and the nature and style of leadership (Ogundia ,I,
2010).Whatever ends an international organization may decide to pursue, governance describes
the mechanisms through which the organization implements its policies. Contemporary theories
on governance make a fundamental distinction between governance and government.”An even
more fundamental point is whether it is appropriate to even propose a universal of governance
principle. Some argue that emphasis given to different aspects of governance will vary in different
settings because societies value outcomes differently. (Graham,J, 2003).

2.2 Accountability
Accountability and governance are flip sides of the same coin. In general, holding international
organizations, “accountable” means, to ensure that their internal policies and procedures are
lawful and reflect the best interests of its stakeholders, and the organizations acts according to
its particular governance arrangement (Kumara, M.M.S. and Wickramasinghe, C.N, 2013). In
particular, the international financial institutions have implemented various mechanisms such as
transparency initiatives and inspection panels to hold themselves accountable for their actions.
Accountability exists when there is a relationship where an individual or body and performance
of tasks or function by that individual or body are subject to another’s oversight direction or
request that they provide information or justification for their action (Stapenhurst,R & Brien,M.
2005). and other evident for researcher argument Accountability is not only way in which
individuals for their action it also provide a way for organizations and individuals to take
responsibility for developing policies and values and for assessing performance in relation to
goals (Burall , S and Neligan , C. 2004). The international financial institutions accountability
mechanisms reveal two types of accountability applicable to international organizations. Vertical
accountability refers to the power of oversight held by the stakeholders of an international
organization. For example, member countries may express their approval or disapproval of the
International Finance Institutional by changing the composition of an international financial
institution’s Board of Governors or the Executive Board. This vertical accountability mechanism
is often criticized for its narrow. Hence Evident for researcher argument “horizontal
accountability is the capacity of state intuitions to check abuses by other public agencies and
branches of government, or the requirement for agencies to report sideways. Alternatively,
vertical accountability is the means through which citizens, mass media and civil society seek to
enforce standards of good performance ( Stapenhurst.R, 2006).
Governance and Accountability Mechanism of Local Government.
The Government of Sri Lanka highly believes in good governance practices and accountability
concept. It also believes in devolution of power as a major approach to involve people in decision
making process and managing resources. The concept of Mahinda Chintana policies promote
above concepts and practices in all government programs and projects. Good governance
practices are prerequisite in a project of this nature to enable target communities and their
organizations to get things done logically and in harmony with the principles, approach,
strategies, norms and values of the project. Governance and accountability practices help
stakeholders involved in project implementation to trust toward the utilization of limited and
available resources in the best possible way in order to resolve the prevailing issues in target

communities. The existence of good governance will be the only mean in empowering local
communities, entrenching the strong institutions at village level for effective and efficient project
implementation, sustaining project goals and ensuring civic engagement in project
implementation. A risk management tool called Governance and Accountability mechanism will be
implemented. Financial management and inadequate accounting are identified as a main risk area within
which detailed risks have been identified.

3. METHODOLOGY
The aim of this study was to explore the Effectiveness of Governance and Accountability
Mechanism of the Pradasiya Saba Project (Kumara, M.M.S. and Wickramasinghe, C.N, 2013). This
chapter presents and justifies the research methods used in the research study. It is aimed to
describe how the data has been collected and analyzed, what research methods have been used
to collect the data, and what research techniques have been used to analyze that data. In this
research quantitative methods have been applied. (Kandhro.H.2011).
3.1 Introduction to Research Methods

Generally, there are two broad approaches for conducting research study, the quantitative
approach and qualitative approach. Quantitative research was an early form of research applied
in the natural sciences. This approach is concerned with the phenomenon which one can observe
and measure in some way, and many observers have made such observations repeatedly. The
qualitative research is related with finding the answers to questions that begin with why, how and
in what way. Qualitative research is related with developing explanations for social phenomenon
while, on other hand, quantitative research is more related with the questions about how many,
how much, how often, and to what extent. Qualitative research is an inductive approach to
develop theory while quantitative research is a deductive approach. It tests theories which have
been already developed (Creswell, J, 2003). In quantitative research, the aim is to determine the
relationship between an independent variable and a dependent or outcome variable in a
population. Quantitative research designs are either descriptive in which subjects are usually
measured once or experimental in which subjects are measured before and after a treatment
(Kumar ,R, 2005).
The analytical framework of this research has been based upon theoretical concepts developed
By SCDLIP Managers, the Government authorities and the World Bank Implementation Support
Missions (SCDLIP Managers, The Govermment Authorities & The World Bank Implementation
Support Missions, 2009). Discusses in the theoretical discussion with particular emphasis on
assessing governance risks that may threaten the attainment of the project objectives and result
at various level of the project implementation. Under Local Governments. Governance and
Accountability Mechanism the identified five risk areas and calculated that risk areas in VOs level.
One VO calculates five risks areas by using the following equation.
Risk Score = Likelihood * Consequences
(SCDLIP Manager.Government authorities, 2009)
Consequence

Consequence is one of risk factors of LG’s Governance and Accountability Machanism of Local
Government. It is divided into five classes of different consequence level as followes.
Likelihood
Likelihood is one of the risk factors of LG’s Governace and Accountability Machanism of Village
Local Government. it is divided into five classes of different lkelihood levels as followes.

Mode
Consequences
Very serious

of Weighing Mode of Likelihood
5

weighing

Very high

5

High

4

Medium

3

serious

4

Moderate

3

low

2

Minor

2

Very low

1

insignificant

1

Likelihood should be 05 or less
Risk Assessment. Risk Score =Likelihood x Consequence ,Deciding of Risk level
As per the scores received from the risk assessment decisions can be taken as follows:
Risk,
Assessment Decision
Scores Received
Less than 06

Risk is Low

Between 08 – 12

Risk is Moderate

Between 14 – 20

Risk is High

More than 20

Risk is Top

The risk areas are, Malfunctions in intra-village governance systems risk, Financial management
weaknesses risk ,Irregularities in procurement and assets management risk, Weaknesses in
disclosure policies and procedures and poor communications risk and ineffective complaint and
grievance redress mechanism risk.
3.2
Population and sampling
In social research, the participation of people in research is taken under study for the purpose of
collection of data. The group of people selected for the study is often called the population of the

study. A sample is a group of people that is selected for a research study. A sample of units or
people; it supplies one or more responses. A response is a specific measurement value that a
sampling unit supplies. Researchers receive the responses from the respondents of the
population. The researcher should have clear understanding about research population. Hence,
the researcher must have a good understanding of the target population (Wickramasinghe. N,
2012). In this research study, the population of Eleven LGs has been taken under the study; that
population has been distributed in sizes districts of Sri Lanka namely, Badulla, Hambantota,
Monaragala, Ratnapura, Polonnarauwa and Kegalle.
3.3 Data collection
The data for this research study collected from by using “Governance and Accountability Mechanism
Questionnairs” Therefore, during the last week of November 2013, the researcher sent Questionnaires
LG’s chairmen, Zonal Committees, Directors and Project staff. By the end of December 2013, the positive
response rate was 100% of the target population. After the field visit, the researcher selected all
respondents of LGs for the survey.

Figure 03: Conceptual Framework for the Statistical Path Analysis

Figure 03. Show Conceptual Framework I. Risk, F.Risk, P.Risk, C.Risk and G.Risk mean institutional, finance,
procurement, and communication and grievance risk respectively.
4. DATA ANALYSIS AND RESEARCH FINDING
4.1 To measure Local Government level risk areas

The Local Governments are measured under the following risk areas. i) Malfunction in inter- Local
Government governance system ii) financial management weakness iii) irregularities in

procurement and assets management iv) weakness in disclosure policies and procedures and
poor communication v) inactive complain and grievance redress mechanism. Measure the above
five risk areas by using the following equation. (SCDLIP Manager. Government authorities, 2009).
Refer the risk culculation method in Chapter 3.
Risk scores = Likelihood X Consequence
4.2 Success level of governance and accountability mechanism of Local Government

Expected Risk
Level
Insitutional
Finance
Procurement
Communiction

NAME OF LOCAL GOVERNMENTS

Figure 04: Success level of governance and accountability mechanism of Local Governments

Figure 04: show overall Local Government wise success level of governance and accountability
mechanism. According to Project Appraisal Document one of the key results of governance and
accountability mechanism risk areas, the output should be low risk. (The World Bank, 2009n). All
local governments were unable to achiever expected Grievance, Communication and
Procurement progress. In Kuruvita, Agunukola, Siyabalanduwa and Passara local government
were unable to achiever expected Institutional and Finance progress. Other local governments’
achiever the program expected targets.

Actual Risk Scores,
Communication , 17
Actual Risk Scores,
Procurement , 13
Actual Risk Scores,
Insitutional , 5.7

Actual Risk Scores,
Expected
Risk Scores
Grievance
, 12
Actual Risk Scores

Actual Risk Scores,
Financial, 5.5
RISK AREAS

Figure 05: National Success Level of Governance and Accountability Mechanism

Figure 05; presents the National Success level of governance and accountability mechanism.

According to governance and accountability mechanism risk areas. Overall Malfunctions in
interLocal Governments governance systems progress (institutional) and financial management
progress (financial) higher than the program expected targets. Irregularities in procurement and
assets management, weakness in disclosure policies and procedures (procurement), Weakness
in disclosure policies and procedures and poor communication (communication) and the inactive
complain and grievance redress mechanism progress (grievance) were lower than the Program
expected targets.
4.3 Problem areas in the governance and accountability mechanism of Local Governments
There are no proper system for greater attention to high risk Local governments. The executive
team shared guidelines of governance and accountability mechanism which were reviewed by
the author. It was noted that a comprehensive exercise had been conducted in identification of
risks at the Cluster level and local government level of project implementation. An action plan
format had been prepared and that showed a clear disaggregation of responsibilities starting
from local government levels up to the national level including a column for a time frame within
which identified issues were to be resolved. What the guidelines did not provide is a clear
reporting structure of what actions have been taken to address identified issues and how to
provide feedback on these actions from Local Government to national level and vice-versa. The
system appeared to be disjointed and conducted in an ad hoc fashion. Interconnectivity program
were not using tracking system for the identify Communications and Grievances weakness.
Author review internal and external audit report and pointed out this program violated the
project procurement procedures and National procurement procedures (Internal Audit Report,
2012) main reson for that graound level poltical intervention.
4.4 Identify Relationship between each other risk areas
Based on the hypothetical and practical evidences of the correlates of each other risk areas,
researcher developed the Conceptual framework of the study.
Table 01: Pearson Bivariate Coefficients Correlation of Variables in Conceptual Model
Details
Pearson Correlation
institutional Risk

1

Sig. (2-tailed)
N
Pearson Correlation

Finance Risk

institution
al Risk

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)

Finance Risk
.801**
.003

11

11

.801**

1

.003
11
.621*
.041

Procurement
Risk

Communicati
on Risk

Grievance
Risk

.621*
.041

.311

.612*

.353

.045

11

11

11

.295

.402
.221

.591
.056

.378

11
.591
.056

11

11

1

.667*

11

11

11

11

.667*
.025

1

.344
.300

.025

11
.344
.300

Procurement Risk
N
Pearson Correlation
Communication
Risk
Grievance Risk

Sig. (2-tailed)
N

11
.311
.353
11

.295
.378
11

11

.612*

Pearson Correlation

.402

11

.344

11
1

.344
Sig. (2-tailed)

.045

.221

11

11

N

.300

.300
11

11

11

**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).

In this section, the researcher presents the vicariate analysis of the correlation between each risk factor
with rest of other four risk factors and the calculated Pearson correlation coefficients are depicted in table
01.Institutional risk is positively related to finance, procurement, and grievance risks either at 0.05 and
0.01 significant levels. Financial risk has positive correlations with Institutional risk, with 1% significant
level. Procurement risk positively correlated with institutional and Communication risk at 0.05 significant
level. Communication risk positively correlated with procurement risk at 0.05 significant levels. Grievances
risk positively correlated with institutional risk at 0.05 significant levels.
Table 02: Relationship between Total risk and individual risk areas
Model

Unstandardized Coefficients

B
(Constant)

Std. Error

-40.569

8.522

Institutional Risk

1.166

3.766

Finance Risk

6.293

Procurement Risk
Communication Risk
Grievance Risk

Standardized
Coefficients

t

Sig.

Beta
-4.760

.005

.051

.310

.769

2.942

.290

2.139

.085

6.108

3.308

.250

1.847

.124

6.735

2.751

.275

2.448

.058

13.450

2.675

.533

5.028

.004

a. Dependent Variable: TR

Model

1

R

R Square

.985a

.969

Adjusted R Square

Std. Error of the
Estimate

.939

4.693

a. Predictors: (Constant), G RISK, C RISK, F RISK, P RISK, I RISK

Table 02 shows; The regression results shows that total risk has positive relationship with all five risk areas
and goodness of fit of the model is very high as adjusted R2 is 0.94. It says that 94% of the variation in the
total risk is explained by the variation of five risk areas. Among five risk areas Grievance risks is positively
related to total risks with 5% α level and increase of the risk factor by one score by keeping other risk
factors constant, total risk will increase by 13.4, Even though Institutional, Financial, Procurement and
Communication risks. they are not significant at 5% α level.

5. GENERAL CONCLUTION AND RECOMANDATION FOR FUTURE RESEARCH
General conclusions
Researcher mentions that, there are less number of research papers done on the subject of
governance and accountability mechanism effectiveness, as well as on the Local Governments.
Governance and accountability mechanism already established; but there is no reported
evidence on that. Therefore, the Researcher had filled this gap through this research on the
effectiveness of governance and accountability mechanism. According to research finding, one
of the major problems in local government’s interconnectivity programs is that there was no
proper follow-up evaluation of the Project. At the beginning there are so many assessments,
feasibility studies and planning. Even though, it was unclear whether the process take into
account the actions at various levels to address the problems. In overall, the system appeared to
be disjointed and conducted in an ad hoc fashion. The overall procurement assess management
, weaknesses in disclosure policies and procedures and poor communication progress
(communication) and the inactive complain and grievance redress mechanism progress
(grievance) were lower than the Project’s expected targets. High ground level political
intervention for the procurement and assess management activities it was serried problem to
continuance this program. Process owners of Local Governance not used the tracking system to
identify communication and grievances issued.
Implications for the body of knowledge
I.

Procurement progress, Communication progress and grievances progress lower than the
project expected targets therefore, should give special attention to this matter by
program Process owners.

II.

Grievances risk high influence to Local Governments total risk; hence the Program
Process owners, should given special attention to this.

III.

This study have been provided new knowledge and guidance to program Process owners,
to minimize the inefficiencies in the process of governance and accountability
mechanism therefore, before implementing the 3rd Phase of the Project stakeholders
follow this study.
Implication for the policy development
I.

Reported Low Communication progress. Hence the Project must recruit a
Communication expert.

II.

Governance and accountability mechanism risk mitigation measures activated by The
Appraisal and Monitoring Teams, Internal Auditors, External Auditors, Independent
Monitors team and The Social Audit Committees at the Village organizations there have
not been use communication and grievances weakness tracking system. Therefore,
Program Process owners must develop and implement tracking system to
communications and grievances.

III.

Governance and accountability mechanism guidelines not provided how to given
attention of high risk areas of the local governments; therefore, must develop and
include that in the governance and accountability mechanism.
Implication to the practice
I.

All officers of program staff should align with the governance and accountability
mechanism.

II.

One of the major finding. Governance and accountability mechanism not using clear
reporting structure and to address the identified issues and how to provide feedback on
these actions from ground level to national level. The researcher proposed to implement
the follow-up process through project management information system.

Suggestions for the Future Research

I.

Why Ground level political leaders are intervened for the interconnectivity program?

II.

What is the final result? The ground level political intervened of the interconnectivity
program?
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