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Abstract :Websites are increasingly becoming the defactor media
of transmission of information and or provisioning of government
services to the citizens. Accordingly, there has been an equally
corresponding demand for standardization in terms of quality,
productivity and efficiency. These standards are translated into
several constructs or indices. Indices such as Openness, Usability,
Accessibility, Transparency, Functionality, Citizen Participation etc
are used to measure and standardize these websites. A key index
that is continuously demanded by citizens is Transparency.
Consequently, this paper proposes an approach towards the
quantitative evaluation of the quality of Transparency of
eGovernment websites. The approach involved the systematic
appraisal of available literature to identify the key constructs that
define Transparency and corresponding dimensions. Information,
Reachability, Accountability and Reliability were the identified
constructs of Transparency. A metric scale of measure of each
construct was created. An adapted WebQEM methodology was
utilized for the aggregation. A variant of Simple Multi-Attribute
Rating Technique was developed and used to determine the
different weights of the multi-attributes of each construct. A direct
ranking technique was proposed for ranking of multiple websites.
The methodology was used to calculate the Transparency of 23
Nigerian Government Ministries Websites. From the evaluation, the
Federal Ministry Health was adjudged to be the most Transparent,
followed by the Federal Ministry of Information and Culture and
subsequently by the Ministry of Foreign Affairs. The Federal
Ministry of the Capital Territory is the least Transparent.

Keywords:  Website  Transparency, Metric  Development,
eGovernment, Website Evaluation

l. Introduction

Governments  around

these ICTs in government public services
include, larger reach, multi-level penetration
world  are etc. These factors, and a sundry others

continuously adopting ICTs to offer cost combined, formed the basis for the

their citizens. The opportunities offered by
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interactions as well as engagements is more
commonly referred to as the “eGovernment
Revolution”. The ‘eGovernment Revolution”
entails encouraging participation in form of

civil engagements as well as political
participation, entrenching  transparency,
deepening  and boosting  democracy,

engendering a culture of accountability in both
the citizens and government.

ICTs role in providing an efficient and
effective avenue for the flow of government
information and services has made ICTs the
major drivers for this ‘eGovernment
Revolution” [44]. However, every agency and
different governments have adopted as well as
customized the different ways, channels as
well as processes of providing these services to
their citizens. Interestingly, regardless of the
methods, processes and even the content of
these information and services, the website is
increasingly being adopted as the main
interface in information and service delivery
by governments.

Governments overtime have been driven to
innovate and transform their offerings due to
increasing demand to democratize their
offerings. These innovations can be traced to
technologies such as Gov 2.0 which provides a
collaborative open source computing platform
to enhance transparency of government
information and services as well as encourage
citizen participation. This is possible with the
provisioning of domain focused apps, websites,
widgets etc. Gov 2.0 also involves
infrastructure for open data, cloud services,
web services etc. [45]

Amidst these infrastructures as well as
technological innovations are both
opportunities and challenges. These challenges
are equally embedded in the same concepts
that provide the opportunities. For example the
demands for transparency and collaborative
participation as well as accountability present
both challenges as well as opportunities for
government innovation. As citizens
continuously demand to be part of the decision
making process of government, they need
government information to be transparent so
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that they can participate in decision making.
[2,3] Define transparency from government
perspective to be a technological process or a
movement that directs actions and demands of
both government and citizens in the
provisioning of government services as well as
information. Furthermore some researchers
such as [4] opined that, transparency is a
normative guide for both government and
citizens and it entails concepts of openness,
collaborative  participation as well as
accountability. However, other researchers
such as [5] posited that, the affectivity of
transparency is measured by citizen
empowerment through democratic processes.
This in turn sets the dimensions of the
transformational expectations of government
transparency.  Accordingly,transparency is
achieved by the use of tools as provided by the
ICTs that act as enablers for the governed to
take part in decision making using e.g the
website or other collaborative platforms .

The concept of open government transparency
is rooted within the Freedom of Information
Act [46]. Within the domain of open
government, othe concepts are open
government collaboration, open data, open
government participation and open government
accountability. Other researchers have also
argued that, open government transparency is
inspired by the principle of the right to know
[13]. Therefore, many researchers have defined
transparency across different government
information and services domains [47]. With a
sundry others going further to developed
methodologies of evaluating transparency
[48,49,50]. These efforts have yielded several
constructs such as, reusability of data,
collaboration, standardization of information
and data etc. In this paper, the concept of open
government transparency is being viewed from
both the technological perspective as well as
the government as an information and service
providing institution. As such, the government
is expected to provide and maintain the
necessary confidentiality while providing
information about its functions, accessibility,
limitations, obligations or rendering service to
the citizen. This view ensures public
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participation and all stakeholders’ cooperative
collaboration[14].

At the moment, there is a dearth in open
government transparency evaluation
methodologies as well as other open
government constructs like open government
accountability, open government participation
etc [6,7,8,9,10]. Even though, with respect to
open data portals, there has been significant
researches that were targeted towards the
evaluation of usability of the open data portals
and other parameters [11,12]. Furthermore,
available  evaluation methodologies are
predominantly  qualitative,  hence  our
quantitative approach.

As highlighted earlier, there is an obvious gap
in frameworks for the evaluation of open
government transparency [15,16,17].
Additionally, there is equally an obvious
delineation of functions which is limiting its
use [19]. Researchers such as [20] have
identified some of the limitations as lack of
stewardship and usefulness of the information
or provided data. Others such as [51] have
made a case for the need to develop
transparency evaluation criteria, measurement
methodologies, expansion and portability.
Consequently, the main goal of this paper is;

a.  To develop a model that can be used to
quantitatively evaluate the level of open
government  transparency of a
government website.

b.  Use the developed methodology to rank a
group of government websites.

Therefore, the research questions are;

a.  What are the constructs that can be used
to quantitatively evaluate the
transparency of a government website?

b. Are there any correlations between
identified key constructs or their
corresponding attributes?

The basis of this paper is hinged on the
WebQEM methodology or the Website Quality
Evaluation Methodology as developed by Luis
Olsina Rossi [18]. Our proposed approach
involves the development of a metric system
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based on the Software Product Quality
standard or ISO 9126. The model for the
metric system was developed using the Unified
Modeling Language UML as was proposed by
[18]. Ultimately, this methodology was used to
evaluate and rank 23 websites of the Nigerian
Federal Government.

The rest of this paper is structured as thus;
section 2, is a review of available literature in
open government transparency and section 3,
shows the methodology of the approach.
Section 4 shows the results obtained from the
implementation of the developed method to
evaluate the 23 Nigerian Federal Ministries
websites, while section 5 is the discussion of
the results obtained. Section 6 is the conclusion
and section 7 is the limitation and
recommendation of the research.

I1. Related review

As stated earlier, government openness is
viewed as a process that measures
government’s willingness and abilities to
respond to citizen’s demands. These demands
which are often in form of information and
services stimulate government’s response in
form of government reinvention parameters
such as innovative interactivity, providing
accessibility, accountability [21]. These
parameters ultimately increase the
governments trust by the citizens.

The interaction between these three parameters
entails the government providing accessible
information and services and through
interactivity both the government and citizen
are eventually accountable to each other. This
relationship is engendered using the World
Wide Web and web technologies platform,
which structure this interaction both internally
and externally.

Historically,  transparency  became an
international issue post world war 1[52], which
resulted in negotiations that saw about 11
countries establishingFreedom of Information
laws in the 1980s. By the year 2004, about 59
countries have developed and enacted Freedom
of Information laws [53,54]. The Freedom of
Information Laws establish the rights of
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citizens to access government information and
these are regarded the cornerstone of
participative democracies around the world.
Furthermore, transparency has been established
to prevent corruption, set modalities and
responsibilities of governments to provide
accurate information, enable decision making
etc.[55,56,57,58]. In order to measure the rate
of response to citizen requests, in 2006, [59]
undertook a study of 14 nations with
established transparency laws. The study
concluded that, existence of a vibrant
transparency law is positively related to the
response to citizen request for information by
the governments. With regards to openness, the
webs level of transparency is adjudged by the
information about the basic structure of an
organization that will enable a user to easily
understand and navigate through the social
system of the organization. This social system
of the organization can either be at a small
scale or large scale. The transparency
dimension reveals more about the processes
and procedures or activities of the
organization[10]. This also provides a measure
of the depth of access the information on the
website provides to the consumer. The
following sub elements give an insight into the
dimension of the transparency component of a
website with regards to openness.

i.  The depth of knowledge on the procedures
and processes of the organization it reveals

ii. The depth or timeliness of response to
consumer’s requests

iii.  The level of access into the organizational
structure it provides.

Transparency and eGovernment

Transparency is domiciled within the domain
of eGovernmentand it has been established to
be positively related with accountability and an
inverse relationship with corruption. As [22]
posited that, within the domain of open
government, transparency measures the
willingness of governments to communicate
with the citizen and at the same time measure
the citizens’ response. [23] Enumerated other
types of transparency such as fiscal, judicial
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transparency etc. Furthermore, there is
significant evidence in the reduction of budget
deficits as well as public debts with increased
fiscal transparency[24]

Open government like eGovernment has
maturity levels, with participation,
transparency, collaboration and ubiquitous
engagements as its maturity level dimensions
[25,26]. These maturity levels are related in
such a way that, publishing of timely, relevant
information  on  government  websites
consolidates trust on leaders [27] and
accessibility to services allows the citizens to
participate and collaborate  with  the
governments. This ultimately leads to a
ubiquitous relationship based on engagement
of both the government and the governed,
which leads to good governance [28]

I11. Proposed Approach

The methodology was broken down into the
following parts

a. ldentification of constructs/indicators
and corresponding measurable attributes

b. Classification of attributes into

meaningful indicators

c. Development of measurable and
quantifiable Metrics for the attributes and
indicators

d.  Weight determination of attributes
e.  Aggregation of Values

Identification of Constructs/Attribute and
Classification of Attributes into Meaningful
Indicators

The methodology is aimed at building an
appropriate transparency measuring instrument
for eGovernment websites. This measuring
instrument is developed by identifying the
constructs that comprehensively describe open
government transparency. On the other hand,
these constructs boundaries are set by specific
attributes.  Therefore, to identify these
constructs and their descriptive attributes, a
comprehensive and rigorous literature review
was conducted. Different sources which
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include different sources such as blogs,
journals, open government topical books and
other publications. These constructs and their
attributes were reduced from 6constructs, 72
attributes to 4  constructs42dimensional
attributes by checking for functional overlap
and discrepancies. The checking for functional
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overlap and homogenization of the constructs
and their describing attributes was conducted
by three experts which includes the authors.
Fig. 1, below shows the diagrammatic
distribution of the core constructs and
describing attributes.
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Fig. 1. Identified Constructs and their variables

Development of Metrics

As highlighted earlier, the method of
developing quantifiable scales for constructs
and attributes as described by Luis olsinarossi
[18] was used to develop the transparency
quality metrics. The process was used to
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design the enumerated open government
transparency constructs and corresponding
attributes mentioned in Fig. 1. The generic
developed scale of the design attribute metric
system is presented in Fig. 2.
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Fig. 2. Design (DSN) Metric Aggregation Procedure

Weight Determination

Since each of the identified construct as well as
its corresponding attributes have different
weights in different website domains, our
approach involves enumerating the weight of
each construct as well as their corresponding
attributes in the eGovernment websites
domains. Again, our approach is geared
towards reducing the dependence on expert
opinion which is prevalent with other
approaches. We used the following three
criteria for the weighting of the constructs as
well as their corresponding attributes.

Published by: The Mattingley Publishing Co., Inc.

a.

Relative importance from research using
the HHS as guide as well as other
research indicators

b.  Strength of evidence as scored using the

HHS as an inference point as well as
research indicators.

Using two independent evaluators that
are experts in eGovernmnet evaluation to
score the attributes an indicators using a
Likert scale of 1 — 5 with 1 being low
and 5 being excellent.

Each of the evaluators will score each
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attribute or indicator independently.

e. The methodology for the
evaluation is as below.

weight

Criteria for Evaluation.

Let us assume C;,C, . . . C, are the criteria for
scoring each variables (ViV, ..V,) for a
group of attributes that constitute an Indicator
E.

Then the summation of the values of each of
the criteria for each scoring variable is
represented by equation ....(1) below;

Let Pj_ = Zg:l C]_ - .Cn ................ (1)

Where P; = the sum of all the criteria C;. . .C,
for attribute V;

Let

The sum of all P is;
Prota=X%=1 P1...Pn...ccc.c... ()
Then

EdubifsRortatiABnCe

Science
Interior

Defence
Labour

WomenSocialDevelopm
ent

YouthSports
Development
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To scale the weight to factor of 1

W;Ci+ W2C,... W,Ch =1 ... 3)
Where W = the weight of each attribute.
Then,

W1 = (1+Protal) XCp vvvvnvveeeien 4)

Then equation (42 can be used to calculate the
weight for each i"attribute V; as below

Wi = (1+PTota|) xCi ...................... (5)
Global Evaluation

This phase aggregates all the values generated
from the attributes metrics through the sub-
indicators all the way to global indicators while
multiplying with individual weights.

1V. Results

This section presents the results obtained from
the implementation of the developed approach
to 23 Nigerian federal ministries websites.

Health

Information

ForeignAffair

Transparency

Agriculture

NigerDelta

Justice

Environment

Budget

IndustryTrade

Mines

Petroleum WaterResources Power

Fig. 3. Distribution of Open Government Transparency in the 23 Ministries.
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Fig. 4. Distribution of Content Sub-Construct in the 23 Ministries

CORRELATION OF TRANSPARENCY AND
ACCOUNTABILITY

Basiclnfor

Transparency

Accountability

InformationKeyOfficers

Fig. 5. Correlation of Transparency with Accountability

V. Discussion of Results

Based on transparency, Ministry of Health is
the most transparent, with a transparency score
of 0.27, this is closely followed by Ministry
Information and Ministry of Foreign Affairs
with Transparency rating of 0.25 and 0.22
respectively. The pie chart in Fig. 3 gives a
clearer picture of the distributions of
transparency across the Federal Ministries,
with 10 Ministries out of the 23 Ministries
under review spread within the 3 and 4"
percentile representing about 36% of the total
area of the pie chart.

A line plot of the content indicator in Fig. 4,
shows a relatively smooth distribution with 4
Ministries namely, Foreign Affairs, Health,

Published by: The Mattingley Publishing Co., Inc.

Information and Mines and steel all having a
content score of 0.26. This is closely followed
by Ministry of Justice and Budget and
Planning with 0.25 and 0.23 respectively.
About 44% of the Ministries have a score
above the average, with the lowest score being
0.12 for the Ministry of Federal Capital
Territory. This is a clear indication that, most
of the Ministries have relatively good contents
as can be seen in the variation in Fig. 4.
However, the function sub-indicator of content
which has a high weight of 0.52 appears to be
the least developed.

Granular analysis of the results obtained for the
function sub-indicator showed that, very few
Ministries have a dedicated service oriented
portal. Also, notably only Ministries of
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environment, Foreign Affairs, Health, Mine
and Steel and Budget and Planning provide
services through their websites. The Ministry
of Environment provides a platform for the
registration and submission of Initial
Environmental Examination IEE  for
Environmental Impact Assessment EIA
contractors. It also provides services through
CITES for Forest Administration and Timber
Trade Experts in Nigeria. Accordingly, the
Ministry of Foreign Affairs also provides
services through the Nigeria Economic
Diplomacy Initiative NEDI platform. The
Ministry of health provides the Health
Management Information System. However,
Better Health for All (bh4a), Malaria Control
Program MCP, and National Aids Control
Program as provided by the external links
www.bh4a.com.ng, www.mcp.gov.ng, and
www.nascp.gov.ng where dead links. In a
similar manner, the National Tuberculosis
Control link is inactive. The Ministry of Justice
provides and Freedom of Information FOI
portal. The Ministry of Mine and Steel
provides an Integrated Automation Solid
Minerals Portal (IASMP. The Ministry of
Budget and Planning, has provided links for
sundry of services that mainly involves
submission of forms online. However, services
such as Budget Helpdesk, M&E Information as
provide by named links are inactive.
Expectedly, the website offers an e-
procurement online information page. Other
pages such as macroeconomic analysis page
only provide on stakeholders information and
the procedure as well as functions as opposed
to the actual macroeconomic analysis.

A significant part of the content that appears
on the website is embedded in basic
information about  the  organizations
(BasicInforOrg), Accountability documents
(AcctDocs) and information about key officers
(InforAbKeyOff). Therefore, a quick view of
the correlation of these items is represented in
scatter line plot Fig. 5. It can be observed that,
there is significant correlation with the shape
of the lines graphs between government
website transparency and Accountability
documents (AcctDocs), a somewhat initial
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correlation between transparency and basic
information about organization
(BasicInforOrg) as well as information about
key officers (InforAbKeyOff). Running a
correlation analysis on each of the itemized
indicators against transparency shows that,
there is significant positive correlation between
the identified indicators with transparencyi.e
0.464560803, 0.668659419 and 0.541911935
BasicInforOrg, AcctDocs and InforAbKeyOff
respectively. Undertaking a regression analysis
yields the following P-values (with a 95%
confidence value) 0.617754558, 0.00288852
and 0.445624668 for BasiclnforOrg, AcctDocs
and InforAbKeyOff respectively. The results
obtained from the statistical analysis further
consolidate the graph in Fig. 5, by showing
Accountability  Documents  having  the
significant P-value less than 0.05 i.e
0.00288852. Therefore, confirming the direct
correlation  between the  Accountability
Documents (AcctDocs) and Open government
transparency. It can be concluded that, to
enhance transparency, the Federal Ministries
websites of Nigeria should be encouraged to
make available, up-to-date Accountability
documents on their respective websites.

V1. Conclusion

In this paper, we identified a gap in the
development of evaluation frameworks for
transparency on open government transparency
in a government website. A total of four major
constructs namely information, reachability,
reliability, accountability were identified to
adequately  describe  open  government
transparency, within the context of our
approach. Measureable attributes for each of
the constructs were identified and a metric
scale of measurement was developed using the
ISO 9126 product quality concept. A weighting
method that is less subjective was developed to
weight the contribution of each attribute
amongst a group of attributes. The developed
model was utilized to measure the open
government transparency of 23 Nigerian
federal ministries websites and rank them
accordingly.
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VI1. Limitations of the Proposed Approach

It should be noted that, the evaluation is
positively inclined as it measures the presence
of identified features and simultaneously tries
to ascertain the quality of this feature against
an assessment criterion. Consequently, the
method does not factor in the consequence or
the negative impacts of the existence of some
negative features or even badly implemented
features. It is imperative to note that, the
unavailability of certain features or services
which would have been otherwise proclaimed
to be available have a remarkable consequence
on other measurable quantitiese.g the impact of
a dead or unimplemented link on the reliability
measure.
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