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Abstract

Electronic government is no longer optional bukeesial for states attempting for better services to
their citizens. Citizens are the centre of theoeegnment system and play a key role in making e-
government successful and of course with the gonent's policies. The paper aims to evaluate the
proposed stage model based on various criteriadbatified by SWOT analysis method. Analytic
Hierarchy Process (AHP) method will be merged VBIWOT analysis method in order to identify

the probability of the elements of the proposed ehéat implementation.
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1. Introduction

The utilisation of e-government continues at a fivassost and pace in the public sector and a vital
field of research is the evaluation of the systEagovernment is no longer just an option now but a
necessity for government administrations aiminglfetter performance. Owing to the significance
of e-government, the importance of evaluating tg®eernment model cannot be overemphasized.
With the rapid development of the e-governmeneitdmes critical to investigate in e-government
evaluation criteriaThe aim of this paper is to identify appropriatetimoel of evaluation procedure
for proposed e-government stage model.

In this regard, many questions should be takenadatesideration such as how to design or propose
e-government model and how it be understood. Homéasure and evaluate the proposed model

and what method should be applied in leading thieiefit e-government for implementation. The
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argument is that, should we adopt the same obgsctiv criteria that have been used for developed
countries or use different?

Initially, it is important to mention to the neefis initiating e-government system. E-government
became inevitability for government authorities amdblic sectors. The system will provide
services to the citizens effectively and efficignthrough the use of ICT means. Therefore, it is
essential for governmental authorities think onogegnment initiative in order to satisfy their
community and their welfare life particularly in\a#oping countries to follow the developmental
revolution. The e-government is essential for depielg countries in order to reduce the complex
transaction procedures and, also to reduce thetlwast avoid any need for bribing to speed-up the
processing at their transaction.

In general, e-government is a procedure of perfogniusiness between the government and the
public through the use of computerized systems ath@r alternative channels (Shareef et al.
2010a). However, e-government is not only digitiginformation and publishing on the web, while
improving the quality of public services (shareeéle 2010b), for doing so, awareness about supply
construction and the demand side is crucial.

The author has examined various e-government stagiels (Shareef, 2011) in the literature from
(2000-2010, see previous chapter) in order to iledeficiencies, failures, and success factors of
the models. Nevertheless, these models seem tdreanyeach other as they are based on different
perspectives and use somewhat a variety of metamfi@-government (Shareef, et. al. 2011; Nour
et al. 2008; Siau & Long, 2005). The author alsalgsed one of the top ten implemented e-
government systems in the world that of the UK (8&f et. al. 2011) in order to find out the key
similarities of the objectives to adopt e-governmm&iage model in the Kurdistan Region of Iraq
(KRI).

Although, a large number of researchers have fatuse e-government in developed and
developing countries, only a few researchers haysoeed e-government initiatives at regional
level in developing countries. Shareef, et. al1@0evealed in their paper that there is no paéent
to copy a developed e-government stage model amgtiad into KRI, due to various factors which
have already been discussed, but can learn less@msich the proposed model. In addition, each
model is proposes based on the state’s objectivegpablic desires. Furthermore, Shareef, (2011)
revealed in his investigation and analysis on werie-government stag models in literature that a
number of key concepts| elements are identifiedanous models. Nevertheless, there is not a
single model that contains all the required elemeruirthermore, as already stated, current models

failed to take into account, the challenges faceddweloping countries what follows, therefore is a



list of key components| elements that would be iredquo develop a new more appropriate model
for this research.

1- Citizen-centric based approach.

2- Potential use of multi-channel delivery of services

3- Encouragement of citizens in engaging in e-govenipiellowing interaction stage.

4- Government should create a transparent competidonsonment amongst various
telecommunication companies to provide supremdcsvo the public.

5- Automation, development, and digitization of badkee of certain institutions at the
early stage.

6- Citizens’ awareness campaign, to involve coopenaimongst government entities with
civil society institutions, and improve citizensidwledge (reduce knowledge divide) of
the system.

7- The development of an appropriate legal frameworletgovernment implementation to
establish a coherent system and supported by piobdisccess the system.

8- Create and adopt mechanisms to make citizens awai@v utilize the new system and
also develop a strategic road map to encouragelsbéders to utilize e-system.

9- Deploy the IT literacy in education curriculumsaducational establishments, and IT
skills training for government, citizens, and enygles in order to reduce the digital
divide.

10-Effective transition between e-government develapséages.

11-Discipline and rigor in management process andipalolministration.

12-Non-intervention from politicians in government adrstration, particularly in
developing countries. With no monopolising comparog politicians.

13-Government should also allocate a reasonable fsaiet to implement e-government
system

14-Training workshops for citizens involved in variaatages of the development process
voluntarily.

15-Cooperation between government establishments @ntd intra-establishments).

16-Involve academics, local government’s officers atlter stakeholders’ view points in

the project.

17-Produce main portal with sub-portals for individgavernment agencies and,



18-Publishing a portal with multilingual usage of @bc national and international
languages).

Based on the above key points that have been ed/&alough comprehensive analysis of various
e-government stage models (Shareef, 2011; Shaeted, 2011), the author proposed an e-
government stage model for regional governmentewebtbping countries. These factors are vital
for consideration for initiating an e-governmentlgveloping countries, due to various aspects such
as; culture attitude, education level, politicabgess, legal framework and, others. The proposed e-
government stage model comprises six stages basamtipen-centric approach namely; Initial,
Information, Interaction, Enhancement, Transactiang Integration stage. Then, the proposed
model will be evaluated in order to find out thegydial and the capability for implementation.
ldentifying measures of the evaluation proceduresgential to success the process. Therefore, it is
important to identify a method to meet the requiobgectives such as cost-effective establishment,
economic development, and accountability to redweeuption, transparency and equal opportunity
of the entire stakeholders.
This paper aims to evaluate the proposed e-govermnmedel by integrating SWOT Strength,
Opportunities, Weakness, and Threats analyses ohedhd AHP Analytic Hierarchy Process.
SWOT method is used as a tool to analyse both guppd demand side to achieve a systematic
approach and support for a decision situation. cialg e-government stage model with SWOT
analysis is hard, in which various qualitative faamust be taken into consideration (Kahraman, et.
al. 2008). These types of facets are almost un@edrlinguistic instead of being precise value.
Therefore, it is crucial to use AHP to describesthéypes of complexity in evaluation processes.
Analytic Hierarchy Process (AHP) method will be bggb in order to evaluate SWOT factors
systematically and commensurate their intensitibglivhas also the ability of taking these factors

into consideration in a hierarchical structure.

2. Method for the evaluation of e-government model

In the last decade, the development of e-governrheoame the global shift in public sector
reforms. E-government is a vital device for essgntansformation of the way government provide
services delivery to their citizens and other dtakders anytime and anywhere. A large amount of
research has been investigated into monitorinduatiag and benchmarking e-government system.
However, there are a few researches carried omamtoring and evaluating e-government stage
models as a whole. In particular, there is vemjelitesearch has been published on evaluating e-

government model using Analytic Hierarchy ProcéddR) method. Some researchers explain the



evaluation methodology as a method that can hedfesydevelopers in evaluating the utility and
usability of their systemsThe key elements of the evaluation plan are daters, tasks and metrics
(Morse, 2002).
In addition, the main objectives of information ragement systems or any other complicated
application is to run the system, incorporating nativibute and, assigning resources to obtain
system aims in timely manner. The availability bése resources should make the process of
evaluating systems more accurate. Some scholanstifided evaluation criteria as follow
(Kokkinaki, et al. 2005).

1- A reliable design

2- Easy and secure access

3- Trustworthy and correct content that is regulaggated

4- Emphasis on requirements and needs of potengasusnd

5- Usability

3. Evaluation methodology

Generally, the real world is complex, various fastmight involve to an issue and there might be
diverse view points to consider for tackling it.iglmplies it's frequently hard to understand the
actual problem or find out the origin cause. Thitowdl these hassles and confusions frequently
surrounding problems, identifying suitable solutiomght sometimes look almost unfeasible.
Therefore, it is essential to find out a suitabid accurate method to employ it, in order to evalua
the system in an accurate manner. In regards tovergment system the evaluation of e-
government stage models has been relatively lesgsstigated. Most studies on evaluating e-
government systems have focused mainly on theiohaiV elements or components within a model
such as; planning, strategies, service provisioi, projects, with little or no in depth evaluatioh
e-government stage model as a whole. In additibis tlomain has not been investigated
sufficiently from the view point of system acceptan

In this context, there are different evaluation moeis for decision makers to decided and select the
best option such as: some consultants, policy nsaked project managers can utilmnchmarks

the consideration of key performance indicators IfKBonsumer satisfaction surveys and other
monitoring and evaluation (M&E) tools to a diffetamay of testing the success of e-government
systems (infoDev, 2008) Monitoring and evaluation take place during the lengentation of a
project, in which usually used to assess and meagavernment progressso guide resource

allocation decisions. In addition, this method neagur in different level be at local, national and



international level. However, the author thinkstteaaluating a system in some cases prior to
implementation is important, otherwise will be wast budget if evaluated after implementation.
Increasingly, contributors investing in e-governmgmojects are persevering that the funded
projects use qualitative and quantitative methodntasure the results and influence of projects.
However, Key Performance Indicator (KPI) is a methased for measuring a progress
accomplishment of partial or final objectivealso used to measure progress and returns of a
project. However, benchmarking is a process in wimstitutions assess and evaluate some facets
of their functions in regards to best practicesha best achievement in the same sector. It also
permits institutions to build up their plans on htawapply such best practices if not enhance their
performance in regards to the best in the field.

Strength, Weakness, Opportunities and, Threats (Bé@alysis method has been widely used as a
tool for planning and analysing strategic actiomsrdhe past decade. This method can also be used
in identifying environmental relationships and deadn institution to relate to its environment and
help to grow business strategi®NOT analysis originally explained by Learnedle(¥969) as a
key tool for tackling complex strategic issues legmasing the quantity of information to enhance
decision making. However, Wheelan and Huger (198&)lied SWOT to determine gaps and
matches between resources and the business situatitheir popular business policy and strategy.
Glaister & Flashaw (1999) initiated that SWOT as#yis one of the best method used in strategic
planning in the UK companies. Furthermore, the SWéadalysis method can also be used to
evaluate the proposed framework against best peaframeworks in developing countries (Backus,
2001; Kahraman, et al. 2007; Mousavi, et al. 2010).

Kahraman, et al. (2007) applied SWOT analysis neéetlos implementing e-government action
plan in Turkey. Moreover, this analysis method &ls® been used by practitioners and marketing
business in which counted as popular method fatesjic issues and business marketing to assess
alternative and complex decision issues. This ntetileo used by individuals as such, Ames, &
Runco, (2005) which employed a SWOT analysis tovgleg certain contractors were successful.
The method has been used by organizations in ¢odeompare two firms or evaluating various
companies.

SWOT is a tool that used for understanding andsitatimaking for various sorts of circumstances
in organizations and businesses. This tool provalesiperior framework for checking strategy,
direction and position of an organization or bussproposals or any other design. SWOT works
fine in brainstorming technique, also used for piciddevelopment, evaluating, business planning,
and researches. For instance, Higginbottom andtH@@01) used SWOT analysis in national

health sector in the UK to develop a therapy guassurance strategy. Villinger (2009) used
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SWOT analysis method to analyse the strategiesrassion of two non-profit organizations in the
United States. Hai (2008) used SWOT analysis methambtain the best strategy alternatives for
the Taiwanese Small and Medium Enterprises. Hem3udy (2010) reviewed a number of
literatures in the last decade of SWOT usage aasisified the levels and types of applications.
According to Helms and Judy (2010) table 1 illustsanumbers of academic researches on SWOT
usage for planning strategic issues which coversagement, product development, marketing,
business, student decision-making and others.

year 1999 2000| 2001| 2002 | 2003 | 2004 | 2005| 2005 | 2007 | 2008 | 2009 | Total

No of |5 10 4 8 8 13 18 12 29 22 12 141

studies

Table 1 Reference journal articles referencing SVé&@dlysis (source, Helms & Judy, 2010)

Some of the researchers argue that SWOT analydisochés oversimplified (Kay, 1993, 1999).
Therefore, the managers and decision makers makéstake in using this method because of
simplicity (Haberberg, 2000). However, (Baker, 2000; Piercg &iles 1989) proponents of the
simplicity of the method and Baker, (2000) stateat the institutions can use the method efficiently
and evaluate the issues based on consumer’s percept

Soft Systems Methodology (SSM) is a method thaisisd to evaluate systems and solves the real
life issues. For example, Winklhofer (2002) usedS® illustrate a real world case study for
information analysis in order to evaluate informatsystem throughout the organizational change
There are other methods have been broadly usedcitoage systems or projects such as ELECTRE
which is stand for (Elimination and Choice ExpragsReality) is a widely known evaluation
method that can be used to assist decision-malkstigitees which add in both qualitative and
guantitative criteria (Wang and Triantaphyllou 20®6iang & Chen 2005). The Technique for
Order Preference by Similarity to Ideal Situatidi©PSIS) method has been developed by Huang
and Yoon (1981) as an alternative to (ELECTRE) doder preference by similarity to ideal
solutions.

Brans, et al. (1986) applied Preference Rankinga@mption Method for Enrichment Evaluation
(PROMETHEE) method for evaluation and have provided generalized criteria functions for
reference such as, usual criterion, quasi critergoiterion with linear preference, level criterjon
criterion with linear preference and indifferenceeag and Gaussian criterion. Pohekar &

Ramachandran, (2004) also used (PROMETHEE) methdusi study on sustainability of energy
7



planning. Pohekar, & Ramachandran, (2004) rewieaed analysed more than 90 published
papers in order to address and find out the betitaddor system evaluationThey revealed that
AHP followed by outranking methods PROMETHEE andEEXTRE is the best method. Zeleny
(1982) used Compromise Programming (CP) methocevatuation and Keeny & Raiffa (1976)
also used Multi-attribute utility theory (MAUT).

Furthermore, Multi-objective optimization methodasbroadly used method in energy planning,
energy resource allocation and, electric utilitplagations (Lootsma et al. 1990). Decision Support
System (DSS) is a system that support computerdbssshniques for assisting the decisions
(Turban, 1995). Multi-criteria decision making (M@ method also an approach to produce a
compromise solution. It is a compromise in thatdbeision maker has traded-off the weights of the
alternatives according to the decision maker’s wstdading of the issue atmosphere, experience,
and even biasesThese are handled by the AHP via the answers topéiewise comparison
guestions. Other decision makers with their owngiwies might choose another soluti@odin &
Gass, 2003).

Vahidniaa, et al. (2008) applied fuzzy AHP analyasi®l a-cut- based method to make decision
tools especially in the issues with spatial natur&1S-based. Ayag, (2005) combined a fuzzy set
theory with AHP method to evaluate a new produstetigopment process. Moreover, there is also
Expert Choice software that can be used to evalhatesystems and assist managers and decision
makers to select best choice based on their ait€here is a large literature dedicated to theofise
AHP, which is one of the best methods has beenlwigged since 32 years ago to tackle a wide
range of multi-criteria decision issues (Bodin &95a2003). This method has been used by many
researchers, decision makers to resolve decisidangnassues in project selection (Dey & Gupta,
2001). In the next section the AHP will be discussedetail.

3.1 The fundamental concept of the Analytic Hierarby Process (AHP)

AHP is a multi-criteria decision making method thailises hierarchical formation to show a
problem and then develop priorities for alternagib@ased on the decision of the user (Saaty, 1980).
AHP has been developed BhomasSaaty in 197Qo assist decision makers to solve unstructured
problems in social, economic, military analysis anthnagement science (Coyle, 2004). This
method is an appropriate method for complex detisih@t involves the comparison of decision
tools that are difficult to quantify (Saaty, 1988Jso can be expressed as a multi-criteria decision
making method to derive ratio scales from pairegewicomparisons (Saaty, 2008). Saaty

fundamentally introduced 27 numerical comparisoalescfor comparing two items when he was
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developing the AHP prior the decision to utilis® $cales (Saaty 1980). Eventually, Saaty deduced
that 1-9 scale work perfectly in its ability to @wboth qualitative and quantitative information as
needed by the pair-wise comparison form of the AHP.

The AHP assists the decision maker to handle thigatraspects of an issue into a hierarchical
structure similar to a family tree. This methoch@t only assists the decision makers to find oat th
best decision, but also presents a clear justidicdor the choices made. AHP is applied to find ou
the weights of the criteria and determine the fg@ltion weights of the choice with respect to the
criteria. The main purpose of employing an AHP asrécognize the best alternative and also
determine a ranking of the alternatives when a&ldgcision criteria are considered at the same time
(Saaty, 1980).

One of the main advantages of this method is tee ehuse in which it deals with multiple criteria.
In spite this method is easier to understand anchiit effectively capture both qualitative and
guantitative data. AHP is considered due to it ®igsn a systematic approach based on breaking
the decision issues into a hierarchy of inter cotetelements (Ayag, 2005). Since this method has
been explored, the number and diversity of appbioat have been employed this method and
developed very fast specifically in the informatigystems field. Number of Universities program
includes AHP courses to teach their students ankhtov how to make best decision based on
multi-criteria in their job activities particularip business world (Bodin & Gass 2003).

Literature also demonstrates that AHP is the besthod used to evaluate the system in which
selects the best one amongst the complex critgtiatgre in various level. This method is used for
ranking decision alternatives and choosing the béstnatives that meets his/her requirements
criteria (Taylor, 2004) by evolving a numerical sEato position each decision alternatives
according on how well fit each alternative. Shahrabal. (2007) stated that the use of AHP as a
substitute of another multi-criteria technique hessaof the following basis:

1- Decision making involve both quantitative ancliative criteria

2. A great number of criteria can be considered

3. A flexible hierarchy can be constructed basetherproblem.

The main essence of the AHP method is analysingpaproblems into a hierarchy with aim at
the top of the hierarchy, criterions at levelstad hierarchy and, decision alternatives at theobott

of the hierarchy. Elements at given hierarchy leaed compared in pair-wise to calculate their
relative favourite with respect to each of the edam at the next higher level. The AHP method
calculates and totalises their eigenvectors uméildomposite last vector of weight comparisons for
alternatives is achieved. The entries of last wedgimparisons vector reflect the importance value

of each alternative with respect to the aim statetie top of hierarchy.



3.2 The calculation technique of AHP

The first step in the AHP procedure is the decontioosof a complex issue into a structure
(hierarchy) with the aim criteria (Boroushaki & Makwski, 2008) at the top of the structure. The
criteria and sub-criteria allocated at levels anl-levels of the structure, and decision altermstiv
or comparisons at the bottom of the structure egscted in figure 1.

Goal or objective level

Criteria orattributes level

Comparisons or alternatives level

Figure 1 AHP structure (Hierarchy) of decision essu

3.2-1 Pair-wise comparison

Pair-wise comparison can be explains as the preeegflcomparing units in pairs to find out which
one is selected. In other words, for each unitntityeof the hierarchy the entire entities whicle ar
associated in the low hierarchy are compared inwige. We can observe from figure 1 that the
number of comparisons or alternatives is a comiginaif the number of entities or elements based

on that, the number of comparisons in figure hisé¢ which is shown in table 2.

No. of elements 1 2 3 4 5 6 7 n

No. of comparisons| 0 1 3 6 10 15 21 n(n - 1)
2

Table 2 Number of alternatives
The main aim of calculation technique is to make@procal matrix comparison expressing the
relative values of a set of attributes. The congmas are used to structure a matrix of pair-wise
comparisons called the judgement matrix or squaagrixn M (Coyle, 2004). For instance, let

considenelements to be compardd,,D,,........ D, are indicated to the relative or priority weight
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of D; with respect toD, by a; and form a square mati = (g;) of ordern with the constraints
thata; =1/4a;, fori # j, anda; = 1 alli, such a matrix is said to be a reciprocal matrik other
words if a;is the element of rowi columnj, the lower diagonal is filled by employing this
formula be a; =1/a; the weight of n elements. For instance &, = 8 implies thati is
moderately important thafj or i 3 times important thary This is called crisp evaluation (Ramik
& Korviny, 2010). The structure of the matrix illuated as follows:

D, D, D

D 1  a,.. a,
D,|Va, 1..a, e 2)

Where M = comparison pair-wise reciprocal matrix,
To find out the relative selection foelements of the hierarchy matrix, the Saaty’s funeliatal
scale of value from 1-9 is used to consider thensity priority between two elements and, using

the verbal scale associated with the 1-9 scalb@srsin table 3.

Saaty’s Scale value Priorities represented in lingstic
variables

Equal important
Slight or Weak

-

Moderately important with one over anothe
Moderately plus

Strongly important
Strongly plus

Very strongly important
Too strong

OO0 N[O U~ WN -

Extremely important

Table 3 Saaty’s scales for pair-wise comparisort{2008)

The linguistic variables and ratio scale values ased for weighting tangible and intangible
elements. The values of 2, 4, 6, and 8 are sel¢otspecify compromise values of importance.

To calculate relative weights of elements in eaalr-wise comparison matrix, the Eigen value
method can be employed. To compute Eigen vectgriority vector i.e. if we have a matrix three

by three. We totalise each column of the matrigntive divide each element of the matrix with the

total of its column, then we have to normalisetreéaweight.
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To normalise Eigen vector, row elements will be swed then divided by number of elements in
the same row, in other words taking the averageevalhe Eigen vector demonstrates relative
weights amongst the objects that we compare. hdbimparison method some inconsistencies may
accrue and is usual. For instance wiMrtontains inconsistencies, the estimated prioritaas be
achieved by employing theM matrix as the input. The relative weiglig of matrix M are
obtained from the following equation:

M=-A.1g=0 T ¢2) |

Where M is the reciprocal matrix?

Anax 1S the biggest Eagan value of matrix,
gis its correct Eigen value, and

| is the unit matrix of size.

The Eigen valugA,,,) can be obtained by summing of products betweeh ebmnent of Eigen

vector multiplied by the total of columns of thecigrocal matrix.Every Eigen value is scaled to
total up to one to get the priorities. In other dethe sum of all elements in Eigen value (priority

value) is onelnconsistency may occur whem, ,, moved away fromnthis is because of the

X

inconsistency responses in pair-wise comparisaaty (197Y proved that the biggest Eigen value

is equal to the number of comparis@hs,, =n . Therefore, the matriM should be examined for

consistency by using consistency in@as illustrated in equation 3.

= Aex 1)
C - W ............................ (3)

One of the critical steps of AHP method is to ceellie comparison matrixes. However, when the
number of alternatives increases, more comparismteeen alternatives required. This might
easily cause the excess of the consistency of tdemTherefore, a consistency check is required
for the pair-wise comparison matrix (Saaty, 1992).

The consistency index is used in order to checkthdrethe judgment of decision makers is
consistent with respect to a comparison matrixotiner words, this index is important for the
decision maker to assure him that his/her judgmest® consistent and that the final decision is
made well. Whil€l depends on, then should calculate consistency raftR as shown in
equation 4.

12



Saaty proposed thafl used to compare with the appropriate consistendgxinwhich is called
Random consistency indéRl). In other words, he randomly generated recipratatrix in order

to find random consistency index to observe isiabout 0.1 or 10% or less. The rand@iis

illustrated in table 4.

n 1 2 3 4 5 6 7 8 9 10

RI 0 0 0.58 | 0.9 1.12 1.24 1.32 1.417 1.4% 1.49

Table 4 Random Consistency index (Saaty & Formaa31

The matrix will be consistence and acceptable ifststency ration is less than 0.1(GR< Q.f)
not we have to revise the subjective judgement.

In order to obtain the overall rating for the ati@tives as depicted in equation 5: (Vahindina).et a
2008).

j=k
A=Y aal =1 n e (B)

Where A’= total weight of site,
a; = weight of alternative (sitd) associated to criterion map
a = weight of criterigj ,

k = number of criteria,

i = number of alternative

4. SWOT-AHP analysis methods for evaluation

Strength, Weakness, Opportunity, and Threat (SW&Blysis method has been widely used in
various aspects for evaluation as explained ini@e@. In this section the author analysis the
proposed model based on strengths, weaknessestuppes and threats, and then evaluates the
model using analytic hierarchy process (AHP). Thieai of using SWOT analysis is to
systematically evaluate SWOT'’s criteria or factarsl proportionate their strength. This method
scans both demand and supply side. Regardlesssd ttdvantages of SWOT, the use of traditional
SWOT analysis has no mean of forming the signiteanf each SWOT factor (Shinno, et. al.
2006). It will be hard to evaluate the most impagtfactors in decision making process. Hence,
with SWOT analysis method alone cannot perform mteudecision. In this research, Analytical

Hierarchy Process (AHP), and their Eigen value waton is integrated with SWOT analysis.
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Using AHP method will offer a quantitative measwfesignificance of each factor on decision
making (Kurttila et al. 2001). The structure of danting these integration methods is addressed in

the four steps below (Wickramasinghe, and Taka@09p

4.1 Step 1: SWOT analysis is conducted:

The summary of the proposed e-government stage Inssdiown in figure 3 and more details can
be found in (Shareef, 2011). In this section theCBWanalysis method of the provider and demand
side of the proposed e-government stage modelbgiladdressed of the sake of the evaluation
procedure. This method includes systematic thougdsinclusive identification of factors relating

to a new technology, management or planning andyats (Kahraman, et. al. 2008).

c
£
C +—
c ¢
= c . T ) )
GC) % a E-public, e-participation, vertical & horizontal
A E ¢ £
8 © Two-way-communication, Citizen’ engagement & participation
= (o
- c ©
= o < . . . .
g 6 LICJ Public awareness campaign, e-mail, leaflet, TV, seminars
4] c I
g € 35
L *é g One-way communication, information availability 24/7 bases, G2C, G2B, G2E
@ s =
8 p=
E “g Information publication on the web in sufficient manner
N —
Q ©
% "‘;:' Strategic road map, improve the quality of the internet, technological preparation
a =
== o = = = =
Strateaic plar Techno. Infrastructur Seciiritv® financia
Functions /Technology //*

Figure 3 E-government stage model

Figure 3 illustrates SWOT analysis which identifidse factors of Strengths, Weaknesses,

Opportunities and Threats of the proposed e-goventistage model.
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Strengths Opportunities
What strengths be able to achieve objectiviéghat opportunities be able to employ

1-S1: Citizen-centric based approach in terms 1- O1: ICT infrastructure and enhance quality

of participation (Stage 2-6) of internet (stagel).

2-S2 Front/back office automation for certain| 1- O2: Cost effectiveness in distributing

institutions at the early stage (stage 3). information and collaboration amongst various

3-S3 Efficient management procedures (Stagegovernment institutions (stage 2-6)

1-6). 3- O3: The development of an appropriate legal

4-S4 Public awareness campaign to aspiratignframework for e-government implementation

of enabling and encouraging citizen to (stagelé&2).

participate (stage 4) 4-04: Participation of academics and private

5-S5 Usability of multi-channel to delivery of | company in developing of software applications

services (stage3). (stagel-6).

6-S6 Availability of main portal with sub- 5- O5: Role of IT academy in training public and

portals and, with multi-lingual (stage 2) deploy the IT literacy in educational institutions
(stage 4).

6-06: Funding support by external (international)
institutions (stage 1-4).

Weaknesses Threats
What weaknesses required to deal with it What threats required to be aware of
1- W1: Lack of support from top levels of 1-T1: Intervention from politicians in government
administrational authorities. administrations, and monopolising companies by
2-W2: Lack of IT skills among stakeholders | politicians.
3-W3: Lack of collaboration amongst 2-T2: Call for change individual's attitudes and
institutions. social cultures.
4-\W4: Disparity between planned 3-T3: Division between government and citizens.

government’s authority and public’'s demands.4-T4: Decentralised internet governance.
5-W5: Extensive procedure which necessitates>-T5: Securing personal information privacy and
various iterations. their confidentiality.

Figure 3 SWOT analysis methods for proposed e-gorent model

4.2 Step2. AHP method is combined with SWOT asalysi

The hierarchical structure of the evaluation predssachieved at this step which is illustrated in
figure 4. Upper level represents the Aim (A) whistthe evaluation of the proposed e-government
stage model for regional government in developiogntries. The level below the upper level
(second level) represents the significant objest(&0) of the proposed model such as; (SO1) Cost-
effective establishment, (SO2) Transparency andwatability to reduce corruption and provide
equal opportunity of the entire stakeholders and3)SEconomic development. The lowest (third)

level represents the SWOT factors assigned to 80T group.
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Aim (A): evaluation of the proposed
e-government model

SO1: Cost-effective establishment.
Significant Objectives (SO) SO2: Transparency and accountability
sO1 ] SO?2 1 SO3 ] to reducg corruption gnd provide equal
opportunity of the entire stakeholders.
SO3: Economic development.

Strengths Weaknesses Opportunities Threats
S wW (@) T
S1 w1 01 T1 ]
= w2 02 2
S3 W3 03 T3 (é)
O
= w4 04 T4 =
&
05 T5 2
06
o7 ]

Figure 4 Hierarchical structure of SWOT combinethvAHP of e-government stage model

It is useful to consider many factors; the numbérpair-wise comparisons in AHP rises
exponentially with the number of factors. Hencee tturrent process leaded four factors of
strengths, four weaknesses, eight opportunities fiza threats, but in this case only four factofs
each SWOT group will be used from figure 3. It $sential to note that according to (Saaty, 1986)
the number of factors in the analysis categorienilshnot exceed 10 factors under each SWOT
group and this is the main shortage of the AHP. &l@w, this made the user to avoid overlapping
and carelessness when building the SWOT matrix.

In level one there will be one comparison matrixnocaunicates to pair-wise comparisons between
significant objectives with respect to aim of thaleation (Boroushaki & Malczewski, 2008). The
comparison matrix of the first has the size of 33phyo identify the most significant objective, and

use its values as a scaling factor. The next |paglwise comparisons between SWOT factors are
16



performed within each individual SWOT group witlspect to the objectives, and identifies scaling
factors for the next level. Making the comparisdrased on the Saaty’s scale to consider the
intensity priority between two elements and, ugimg verbal scale associated with the 1-9 scale as
illustrated in table 3. In addition, it has the l@pito cover both qualitative and quantitative
information as required by the pair-wise comparitmm of the AHP. With these comparisons as
the input, the local priorities of the factors a@mputed by Eigen value method as explained in
section (3.2). These priorities imitate the decisizakers’ view point of the relevant importance of
the factors. The next level's pair wise comparisooaducted to select the highest value factor
within the group. Consequently, the comparison xatf the first and second levels comprises on
the sizes of 3 by 3 and 4 by 4 respectively.

Regarding the first level, the pair wise comparisonsists of a matrix with size of 3 by 3, and then
calculates the factors by dividing each elemembuf by the sum of each column of the objectives.
Then, normalises the Eigen vectors by averagingvéhge of the factors across the new rows, in
other words adds each new row and divided by nurmab&actors which is three in this case. Pair-

wise comparison matrix for objectives with resgedhe aim is depicted in table 5.

Criteria/Factors SO1 SO2 S0O3
SO1 1 35 3
S0O2 1/5 1 1/7
SO3 1/3 7 1
Total 1.53 13 4.14

Table 5 pair wise comparison of the three objestieriteria

Calculate the factors by dividing each row by thmof each column of the objectives.

Criteria/Factors SO1 SO2 SO3
SO1 1/1.53 35/13 3/1.14
SO2 (1/5)/1.53 1/13 (A/7)/11.14
S0O3 (1/3)/1.53 7/13 1/1.14
Total 1 1 1

Table 6 pair wise comparison of the three objestoriteria

Then, normalise the Eigen vectors by averagingvtdiae of the factors across the new rows to
identify the scaling factors or priority vector. gther words adds each new row and divided by

number of factors which is three in this caselastilated in table 7.
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Criteria/Factors SO1 SO2 SO3 Scaling factpr
SO1 1 5 3 0.587615946
S0O2 1/5 1 1/7 0.080486152
SO3 1/3 7 1 0.331897902
Total 1.53 13 4.14 1

Table 7 pair wise comparison of the three objestréteria

Likewise, the same procedure will be followed fagcend level which is SWOT factors
comparisons of the SWOT group, which is illustratisole 8.

Criteria/Factors Strengths Weaknesses| Opportunities | Threats | Priority within the
S) (W) (0) (T group (Scaling factor)
Strengths 1 3 2 5 0.272131592
(S)
Weaknesses (W) 1/3 1 3 1/3 0.164200259
Opportunities 3 7 1 9 0.478250481
©)
Threats 1/2 3 1/9 1 0.085417668
M
Total 4.53 14 6.11 15.33 1

Table 8 priority factors within the SWOT group

4.3 Step 3 Pair-wise comparisons conducted witlpeeisto three objectives and four SWOT
groups.

The three objectives (SO1, SO2, and SO3) were ctgojdo pair wise comparison at the second
level will be calculated. The SWOT group (strengtsaknesses, opportunities, and threats) were
rated using objectives criteria with respect te fimtensity ratings which is shown in table 3, équa
important, moderately important, strongly importanery strongly important and extremely
important. We calculate the SWOT factors with eztgo each objective. Figures 9, 10, and 11

shows the calculation of SWOT factors with respedll three significant objectives.

Criteria/Factors S W @) T Local weight
S 1 3 5 7 0.272131592
W 1/3 1 1/5 1/3 0.164200259
@] 1/5 5 1 7 0.478250481
T 1/7 1/5 1/7 1 0.085417668
Total 1.67 9.2 6.34 15.33 1

Table 9 pair wise comparison of the SWOT group wéigpect to SO1
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Figure 10 shows the calculation of SWOT factordhwéspect to second significant objective
(S02).

Criteria/Factors S W @) T Local weight
S 1 1/3 1/5 5 0.308239
W 3 1 7 5 0.477408
@] 5 1/7 1 5 0.133049
T 1/5 1/5 1/5 1 0.081304
Total 9.2 1.67 8.4 16 1

Table 10 pair wise comparison of the SWOT grouhwaispect to SO2

Figure 11 shows the calculation of SWOT factordwéspect to third significant objective (SO3).

Criteria/Factors S W 6] T Local weight
S 1 5 9 3 0.308239
w 1/5 1 33 3 0.477408
@] 1/9 3 1 3 0.133049
T 1/3 1/3 1/3 1 0.081304
Total 1.64 9.33 10.66 10 1

Table 11 pair wise comparison of the SWOT grouphwaispect to SO3

Similarly, level three of the hierarchical struauwf evaluation process will be achieved. The pair
wise comparisons of factors within the four SWO®ugrs are conducted as shown in tables 12, 13,

14, and 15.

Criteria/Factors S1 S2 S3 S4 Local weight
S1 1 3 2 5 0.558
S2 1/3 1 3 1/3 0.2630
S3 3 7 1 9 0.1218
S4 Ya 3 1/9 1 0.0564
Total 4.53 14 6.11 15.33 1

Table 12 priority factor or local weight of theestigths in SWOT group

Next, we calculate local weight or priority facttor all of the weaknesses, opportunities and
threats, similar to the first level as shown inléab3, 14, and 15. In addition, to obtain consisyen
index and consistency ratio, equation 3 and 4lvallsed as shown below:

A, =(0.558)( 4.53)+( 0.2630)( 14)+( 0.1218)( 6.11)#¥55H4)( 15.33)

A= 4.164
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max — ) _ 4.164-4

Cl = “
(n-1

=0.054913

According to table 4, random consistency ind&t) is 0.9

Cl _ 0.054913
=—=——=00610

RI 0.9

Criteria/Factors W1 W2 W3 W4 Local weight
w1 1 1/3 3 5 0.308239
w2 3 1 3 3 0.477408
w3 1/7 1/5 1 3 0.133049
w4 1/5 1/3 1/9 1 0.081304
Total 4.34 1.83 7.11 12 1

Table 13 priority factor or local weight of the Wke@sses in SWOT group

01 02 03 04 Local weight
Criteria/Factors
O1 1 5 9 5 0.623665
02 1/5 1 7 1 0.189733
03 1/9 1/7 1 1/3 0.046869
04 1/5 1 3 1 0.139733
Total 1.51 7.14 20 7.33 1

Table 14 priority factor or local weight of the Qpfunities in SWOT group

Criteria/Factors  T1 T2 T3 T4 Local weight
T1 1 3 5 5 0.543596
T2 1/3 1 3 3 0.244222
T3 1/5 1/3 1 1/3 0.076281
T4 1/5 1/3 3 1 0.135901
Total 1.73 4.66 12 9.33 1

Table 15 priority factor or local weight of the Bats in SWOT group

In regards to the four SWOT groups, the factor il highest local priority is select from SWOT
groups to represent the group. These four factarshe&en compared and their relative priorities are
calculated like in step 2. These are the scalimtpfaor priority vector of the four SWOT groups
and they are employed to calculate the global erall/priorities of the independent factors within

them. This is performed by multiplying the localgpities factors that mentioned in step 2, by the
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value of the corresponding scaling factor of the GGWgroup. The sum of all global priorities
becomes one, which will be explained more in dépthe next section.

4.4 Step 4. The results are employed in the evalugrocess.

In this step the aim to the evaluation of the psmgazbmodel process comes in the numerical values
for the factors. New aims may be set, prioritieBr@el and such implementations planned as take
into account the primary factors. These calculatibave been carried out using Excel program and
also can be done by “Expert Choice software”.

In this step the overall or global priorities ofjettives and SWOT groups will be performed by
multiplying the local priority by the value of tle®rresponding scaling factor of the SWOT group.
Also the calculation will be the same as the abforeall of the other factors such as strengths
weaknesses, opportunities and threats with theisistency index and consistency ratio.

Objective Priority SWOT factors Consistency| Local Global or overall priority
criteria or scaling factor ration % Priority
(CR)
SO1 Strengths 0.272 0.313
0,587 Weaknesses 0.164 0.051
' Opportunities 4.259 0.478 0.184
Threats 0.085 0.027
Apax = 4114 CI=0.0383
S0O2 Strengths 0.308 0.013
0.080 Weaknesses 0.477 0.043
Opportunities 4.621 0.133 0.022
Threats 0.081 0.004
A = 4124 Cl=0.0415
SO3 Strengths 0.308 0.190
Weaknesses 0.477 0.046
0.331 Opportunities 7.485 0.133 0.064
Threats 0.081 0.176
Amax = 4202 CI=0.0673

Table 16 the overall priority of the SWOT factorghwrespect to objectives
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SWOT | priority SWOT factors Consisteng Priority of Global or

groups | of the y ration the factor overall
group (CR) within the priority of
(scaling group the factor
factor)
Strengths | 0.272 S1:Citizen-centred based approach 0.061 0.558 (1) | 0.151
(s) 0.263 (2) | 0.071
S2: Public awareness campaign ... 0.121 (3) | 0.033
S3: Participation of academics ... 0.056 (4) | 0.015
S4: Role of IT academy in training .|.
Aex = 4164 Cl1=0.0549
Weakness| 0.164 W1: Lack of IT skills among 0.044 0.308 (2) | 0.050
es (W) stakeholders ... 0.477 (1) | 0.078
W?2: Disparity between planned and 0.133 (3) | 0.021
demand. 0.081 (4) | 0.013

Wa3: Division between gov. & citizen

W4: Influence of cultural attitudes ..

Ave = 4133 Cl=0.0443
Opportunit| 0.478 O1: ICT infrastructure ... 0.077 0.062 (3) | 0.029
ies (0) 02: The availability of legal 0.189 (1) | 0.090
framework ... 0.040 (4) | 0.022
03: Front/back office automation ... 0.139 (2) | 0.066
O4: Efficient management
procedures ...
Amax = 4258 Cl- 0.0860
Threats | 0.085 T1: Lack of collaboration ... 0.095 0.543 (1) | 0.046
0 T2: Decentralized internet 0.244 (2) | 0.020
governance ... 0.076 (4) | 0.006
T3: Intervention from politicians ... 0.135 (3) | 0.011
T4: Securing personal information
privacy ...
Amax = 4261 Cl=0.0872

Table 17 the priority weights of the categorisettdes within their global priority values of SWOT
factors

5. Discussion

In this paper a common significant tool such as SWahalysis method is used concerning
evaluating e-government stage model. A SWOT arglgsin general use as a planning tool, it has
some shortages. The paper aims to show an apphcathere some of these shortages can be
defeated, and thus SWOT can be employed more sifaltgsThis will be achieved by integrating
SWOT with a decision analysis method (AHP). Theultesf AHP will produces the qualitative
values for the SWOT factors. AHP method providealitative priorities to be used in decision
support. The integration of SWOT with AHP createmlgtically determined priorities for the
factors involved in SWOT analysis and makes themmmensurableThe goal in applying this

integration is to enhance the quantitative infororatbasis of evaluation of e-government stage
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model.Numerical results, the priorities of SWOT criteaige of use when formulating or choosing
model. It is important to compare the demand amglsuside and their possible relationship, due to
all factors are at the same, on the numerical scale

From figure (5a and 5b) it can be seen that theegbf both strength and opportunity factors are
higher than both weaknesses and threats in whigin data are shown in tablel6. It can also be
seen that strengths are the most important factotise e-government stage model with respect to
both (SO1&S03) cost-effective establishment ancheosoc development. That leads to the fact
that the importance of both demand and supply isidiee initiation of e-government. It can also be
seen that opportunity factors to be able to be ,uaesl important of the proposed e-government
stage model with respect to the entire objecti&d1, SO2, and SO3). On the other hand, the
weakness and threat factors are low with respetttedirst and second significant objectives (SO1
and SO2). The threat factors that required be avedyreare also low in comparison to the
opportunity and strengths factors. Hence, the divezault shows the feasibility of the proposed

stage model for implementation.
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Figure 5a interpretation of the output of paireeni®mparison of SWOT factors with respect to the
objectives.
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Figure 5b interpretation of the output of paireew®mparison of SWOT factors with respect to the

objectives.
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Figure 6 the overall score of SWOT groups andatsdrs

From figure 6 it can be seen the overall scorén@fSWOT factors, in which shows that strengths

factors has the highest score (0.604) amongst SWEE®rs and then opportunities factors (0.207)

with less score of weaknesses and threats in casopaio strengths and opportunities.

Howevere, in figure 7 can be seen that the highevaf the strengths and opportunities factors are

predominate and also shows that there are no plntithreats or weaknesses that could influence

the failuer of e-government stage model for impletagon in comparison to strengths and

opportunities.
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Figure 7 interpretations of the pair wise comparssof SWOT groups and its factors

This research revealed that the results of thegiaten of both SWOT and AHP decision support
were promising for implementation. Forming paisevcomparisons empowers the decision maker
to think over the weights of the criterion or fastoand to analyse the circumstances more

accurately and in more concentration.

6. Conclusion

Electronic government is no longer optional bukeesial for states attempting for better services to
their citizens. Citizens are the centre of theoeegnment system and play a key role in making e-
government successful and of course with the gowent's policies. This paper applied the SWOT
analysis method to identify the priority factorsréagths and opportunities) and to concentrate on
the most important factors of e-government. The SWftbup incorporated various factors, some
of these factors are tangible and others are iittengrhus, the satisfaction levels would be very
difficult to measure. Therefore, AHP method hasrbased to provide a quantitative measure of
significance of each factor on decision making.

The evaluation revealed that the proposed modelahaaluable quality with significant factors
which might assist in the implementation of the mlodThe evaluation method used three
significant objectives criteria based on the depiglg country’s circumstances such as cost-
effective establishment, transparency and accoiityaland economic development. Despite the
theoretical evaluation of the proposed model, itportant to present it to some experts in order t
obtain an accurate result. The questions that hese, what are the main concerns a decision maker
has regarding the model acceptance dimensions. &t extent there has been a development if
any in the level of acceptance of these criteriarad-government project implemented. Also is the
relationship between stages in the proposed maodkitg effective transition are useful, and others.
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This evaluation offers guidelines for practitionarsd policy makers alike also suggested paths for
further research.The key findings presented in this paper have icaglbns for other regional
governments in developing countries. The combinatb SWOT-AHP has not been yet used in
evaluating e-government stage model in the liteeatwhich is the promising contribution to this
research.

The author believes that a similar evaluation psscean be applied on the other e-government
models where the benefits or model acceptance dilmesn are a mix of tangibles and intangibles
and where judgment is difficult if not impossiblehe SWOT-AHP method can be changed by
using other different methods such as Fuzzy AHP-SW&WOT-TOPSIS, SWOT-ELECTRE, or
SWOT-Scoring and others.
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