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Figure	1.	The	proposed	framework
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Step 1.1.3. Determining the strategic G2C 
Criteria

In this step, the e-government SC determines 
c c c c c c

p1 2 1
( ) ( ) ( ), ,...,  as the strategic G2C 

criteria.

Step 1.1.4. Calculating the fuzzy individual 
ordinal rank matrices

The fuzzy individual rank matrix of the e-
government architectures evaluated by the e-

government SC member e Gv
k

−( )  will be 
as follows: (See Box 1).

or:
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Consequently, we have the following ma-
trix for each strategic G2C criterion, c c

j
( ) :
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Step 1.1.5. Calculating the weighted collective 
ordered matrix

Next, we determine the Borda’s score with 
respect to p

1
 strategic G2C criteria:
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Box 1.
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Step	1.1.6.	Calculating	the	vector	of	the	e-
government	architecture	weights

Next, we calculate the weights vector of the e-
government architectures for matrix (4) based 
on the Borda score as follows:
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Process 1.2. Prioritizing the 
e-Government Architectures 
Based on the G2B Perspective

In this process, we evaluate the interactions and 
transactions between the businesses and the 
government in the e-government architectures 
based on the strategic G2B criteria. The goal 
is to reduce the government’s burden on busi-
nesses by eliminating redundant collection of 
data. This process is divided into the following 
four steps.

Step	1.2.1.	Determining	the	Strategic	G2B	
Criteria

In this step, the e-government SC determines 
c b c b c b

p1 2 2
( ), ( ),..., ( )  as the strategic G2B 

criteria.

Step	1.2.2.	Calculating	the	Fuzzy	Individual	
Ordinal	Rank	Matrices

The fuzzy individual rank matrix of the  
e-government architectures evaluated by the 

e-government SC member e Gv
k

−( )  will be 
as follows: (See Box 2.) or:
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Consequently, we have the following ma-
trix for each strategic G2B criterion, c b

j
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Box	2.
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Step 1.2.3. Calculating the weighted collective 
ordered matrices

Next, we determine the Borda’s score with 
respect to p

2
 strategic G2B criteria.
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Step 1.2.4. Calculating the vector of the e-
government architecture weights
Next, we calculate the weights vector of the e-
government architectures for matrix (11) based 
on the Borda score as follows:
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Process 1.3. Prioritizing the 
e-Government Architectures 
Based on the G2G Perspective

In this process, we evaluate the internal interac-
tions and transactions within the government 
agencies in the e-government architectures 
based on the strategic G2G criteria. The goal 
is to streamline the channels of communication 
and reporting between the state and local gov-
ernments and between the state agencies. This 
process is divided into the following four steps.

Step 1.3.1. Determining the Strategic G2G 
Criteria

In this step, the e-government SC determines 
c g c g c g

p1 2 3
( ), ( ),..., ( )  as the strategic G2G 

criteria.

Step 1.3.2. Calculating the Fuzzy Individual 
Ordinal Rank Matrices

The fuzzy individual rank matrix of the  
e-government architectures evaluated by the 

e-government SC member e Gv
k

−( )  will be 
as follows: (See Box 3.)
or:
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Consequently, we have the following ma-
trix for each strategic G2G criterion, c g

j
( ) :
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Step 1.3.3. Calculating the Weighted Collec-
tive Ordered Matrices

Next, we determine the Borda’s score with 
respect to p

3
 strategic G2G criteria.
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Step 1.3.4. Calculating the Vector of the  
e-Government Architecture Weights

Next, we calculate the weights vector of the e-
government architectures for matrix (18) based 
on the Borda score as follows:
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Process 1.4. Prioritizing the 
e-Government Architectures Based 
on the Three Perspectives

In this process, the SAW method is used to 
prioritize the collaborative e-government ar-
chitectures based on the G2C, G2B, and G2G 
perspectives. This phase is divided into the 
following three steps.

Step 1.4.1. Constructing the Decision Matri-
ces Based on the Three Perspectives

Initially, we construct the following matrix 
based on three perspectives reflected by the 
vectors (6), (13), and (20):
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Box 3.
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Step	1.4.2.	Constructing	the	Weighted	Deci-
sion	Matrices	Based	on	the	Three	Perspectives

Next, we construct the weighted decision matrix 
by multiplying each column of the matrix (22) 
with its associated importance weight for each 
perspective:
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where:
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Step	1.4.3.	Calculating	the	Vector	of	the	Best	
e-Government	Architecture

We then calculate the weight vector of the e-
government architectures based on the weighted 
average values as follows:

V v v v
n
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
1 2

  (25)

where:
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Phase 2. Prioritizing the 
e-government Architectures based 
on the financial Perspective

In this phase, the Dos Santos (1994) real options 
equations are used to prioritize the e-government 
architectures. This phase is divided into the 
following three processes:

Process 2.1. Constructing 
the Individual Fuzzy Real 
Option Matrices

First, we construct the following individual real 
option matrices based on the judgments pro-
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vided by each e-government SC member:(see 
Box 3).

The following trapezoidal fuzzy numbers 
are used to find the individual fuzzy present 
values of the expected benefits and costs of the 
ith  e-government architecture at time T

j
 by 

the e-government SC member e Gv
k

−( ) :

 
(28)
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Consequently, by substituting equation 
(28) into matrix (27), the individual real option 
matrices can be rewritten as: (Box 5).

Process 2.2. Calculating the 
Fuzzy Weighted Collective 
Real Option Matrix

The proposed method also allows for assign-
ing different voting power weights to each 
e-government SC member.

    (29)

Box 5.
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(30)

In order to form a fuzzy weighted collective 
real option matrix, we aggregate the individual 
fuzzy real option matrices with the voting pow-
ers as follows:
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Process 2.3. Calculating the Fuzzy 
Real Options Value Matrix for the 
e-Government Architectures

In this process, we determine the real options 
values of the e-government architectures at 

times T T T
m1 2

, , ,  with the following fuzzy 
real options value matrix:

T T T
m1 2



 

(34)

or: (see Box 6.) where the best e-government 
architecture ith cumulative normal probability 
distribution for D

1
and D

2
are as follows:
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or equivalently: (see Box 7.) where E and s2

denote the possibilistic mean value and pos-
sibilistic variance operators as follows:

            
E B T E C T T

i i i
 ( ) ( ) ( )( ) ( ) s2  

 
(39)

Next, the formulas proposed by Carlsson 
et al. (2007) are used to calculate the expected 
payoffs and costs as well as the variance of B

i

as follows seen in Box 8

Phase 3: benchmarking the 
e-government Architecture

In this phase, the values obtained in phases 
(2) and (3) are aggregated to benchmark the 
best-practice collaborative e-government ar-
chitecture. These values are considered as the 
coefficients of the objective functions in the 
following proposed multi-objective decision 
making model with a series of constraints on 
the limited resources:
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Box	8.

  D T D T
i i1 2( ) ( )

A T

A

A

A

Ln
E B T

E C T
r

RO i

n

i

i

( ) =

( )
( )












+ − +

1

2

1

1
1 1

�

�
�

( )

( )
δ σσ

σ

1
2

1

1

1

2( ) .
( )

( )
T T

T T

Ln
E B T

E C Ti i

i i

i

i

( )

( )

( )
( )













�
� ++ − −( )

( )
( )

( )






r T T

T T

Ln
E B T

E C T

i i

i i

i

i

1 1 1
2

1
2

2

2

2δ σ

σ

( ) .

( )

( )

�
�






+ − +( )

( )

( )
(r T T

T T

Ln
E B T

E C Ti i

i i

i

i
2 2 2

2

2

2

2

2δ σ

σ

( ) .
( )

( )

�
� ))












+ − −( )

( )

( )

r T T

T T

Ln
E B T

E

i i

i

n i

2 2 2
2

2

2δ σ

σ

( ) .

( )

� �
�

��
�

C T
r T T

T T

Ln
E B

n i
n n n i i

n i i

n

( )
( ) .( )












+ − +( )

( )

δ σ

σ

2 2
(( )

( )
( ) .

T

E C T
r T T

T T

i

n i
n n n i i

n i

( )
( )












+ − −( )

( )

� δ σ

σ

2 2

ii

























































   

 (38)

Box	7.



International Journal of Information Systems in the Service Sector, 3(2), 32-56, April-June 2011   47

Copyright © 2011, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global
is prohibited.

Max Z v x v x v x
n n2 1 1 2 2

= + + +. . .  

Subject to:

f x x x

f x x x

f x x x

x x x

n

n

r n

1 1 2

2 1 2

1 2

1 2

0

0

0

, , ,

, , ,

, , ,

…
…

�
…
�

( ) ≤
( ) ≤

( ) ≤
+ + +

nn
≤ 1

 

x
i
= 0 1, ( i n= 1 2, ,..., )

where f x x x
i n1 2
, , ,( )  is a given function of 

the n  e-government architectures. The optimal 
solution for model (P) is the best e-government 
architecture. Next, we present a case study to 
demonstrate the applicability of the proposed 
framework and exhibit the efficacy of the pro-
cedures and algorithms.

cASe Study

The Office of Information Technology (OIT) 
for the State of East Virginia1 wants to better 
serve the constituents by delivering government 
services over the World Wide Web. There are a 
number of factors that will need to be considered 
as the state moves forward with the selection 
of an e-government architecture. Citizens and 
businesses operating in East Virginia should be 
able to access a number of basic government 
services through a single convenient point of 
access. The OIT has indicated that requiring a 
constituent to visit a government agency during 
normal business hours would not be acceptable 
in the near future. The state wants to remove 
barriers of time and distance so that the con-
stituents can interact and perform the business 
of government when and where they want.

The majority of state services are currently 
delivered through fifteen agencies with distinct 
missions within the executive branch of the 
State of East Virginia. These agencies inter-
act with businesses and/or with one another, 
sometimes dealing with the same constituent. 

This compounds the complexity perceived by 
citizens and businesses interacting with state 
agencies. Another key requirement for East 
Virginia’s e-government architecture is compat-
ibility with the current information technology 
environment.

Initially, the OIT held a two-week work-
shop to review the e-government performance 
in 10 top ranking states identified by West 
(2007). The OIT workshop reviewed the e-
government initiatives in Delaware, Michigan, 
Maine, Kentucky, Tennessee, Massachusetts, 
Maryland, Texas, New Jersey, and Utah. The 
three most promising e-government architec-
tures of Massachusetts, Texas, and Kentucky 
were selected for further evaluation on the basis 
of value to citizens, potential improvement in 
agency efficiency and likelihood of deploying 
within 18 to 24 months.

In Massachusetts, the Information Technol-
ogy Division (ITD) coordinates e-government 
initiatives within the executive department via 
the Mass.Gov portal and other means.

Massachusetts best Practices

• Facilitation: The ITD enables citizens and 
businesses to work with several different 
government organizations at the same time 
from within a single web page efficiently 
and effectively.

• Open Standards: The ITD uses an open 
standards policy for an interchangeability 
of solutions and coordination across the 
entire enterprise.

• Streamlining Government and Cost Ef-
fectiveness: The ITD searches for efficient 
solutions ranging from private vendors 
to the possibility of open source soft-
ware for flexibility in meeting changing 
circumstances.

• In-house Decision Making: The ITD 
maintains the core-competency of govern-
ment by not outsourcing its management 
workload.

• Easy Access to Services: The ITD includes 
all state government services within the 
portal by providing ease of access to ser-
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vices most frequently requested through a 
short-list on the portal’s home page.

• Cross-Agency Coordination: The ITD 
maintains a highly mobile exchange across 
jurisdictions.

In Texas, the Department of Information 
Resources (DIR) directs and implements 
e-government initiatives that assist the state 
government in reaching constituencies and ef-
ficiently performing governmental operations.

texas best Practices

• DIR Board of Directors: The DIR Board 
is an appointed body that provides leader-
ship through input from the public, private, 
non-profits, and academic sectors.

• Limited Control of Other Agencies: The 
DIR allows state agencies to pursue their 
core mission objectives by providing them 
with adequate technical support.

• Division of Labor: The DIR delegates 
responsibility to smaller internal groups 
in order to create a more precise focus on 
the Board’s initiatives.

• Public-Private Partnership: The DIR 
achieves cost minimization and profit 
maximization through its public-private 
partnership initiatives.

• Securing Property Rights: The DIR out-
sources some of the labor but the depart-
ment maintains control over intellectual 
property rights.

• Understanding of Cost Savings in E-
Government: The DIR has completed a 
number of studies of online services to 
identify potential savings.

In Kentucky, the Commonwealth Office of 
Technology (COT) develops e-government 
services and encourages its citizens to use 
computers whenever possible.

kentucky best Practices

• Public-Private Partnership: The COT keeps 
up with technology through an efficient 
and effective private business model while 

avoiding traditionally slow bureaucratic 
decision models.

• Existing Infrastructure: The COT has the 
basic technology infrastructure in place for 
expanding e-government.

• Secure Systems and Widespread Access: 
The COT is committed to provide and 
maintain a high-speed and secured Internet 
access for most citizens.

• All-inclusive Strategy: The COT has a 
far-reaching strategy that includes a wide 
range of interested parties including local 
and state government, universities, private 
businesses, and citizens.

• Regional Approach: The COT has adopted 
a regional approach that is opposed to 
top-down.

• Target Marketing: The COT promotes ap-
plications for agencies to help them drive 
the adoption of their online services.

The OIT formed a SC with 15 members (one 
from each state agency) and charged them 
with the task of evaluating the e-government 
architectures for the states of Massachusetts, 
Texas, and Kentucky.

Phase 1. In this phase, the fuzzy Borda’s 
function approach and the SAW method 
were used to prioritize the e-government 
architectures of Massachusetts, Texas, 
and Kentucky based on G2C, G2B, and 
G2G perspectives.

Process 1.1. In this process, the group ordinal 
approach was used to determine the 
importance of the e-government archi-
tectures with respect to the strategic G2C 
criteria as follows:

Step 1.1.1. and 1.1.2. These two steps involved 
the appointment of the 15 member 
SC and the identification of the three 
e-government architectures of Massa-
chusetts, Texas and Kentucky for further 
consideration.

Step 1.1.3. In this step, the e-government SC 
identified the strategic G2C criteria pre-
sented in Table 2:
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Steps 1.1.4. and 1.1.5. In these two steps, we 
first used equations (1) to (3) to determine 
the fuzzy individual rank matrix of the 
e-government architectures evaluated by 
the e-government SC members with re-
spect to the G2C criteria and then used 
equations (4) and (5) to calculate the 
weighted collective ordered matrix pre-
sented in Table 3.

Step 1.1.6. In this step, we used equations (6) 
and (7) and calculated the fuzzy vector 
for the three e-government architectures 
of Massachusetts, Texas and Kentucky 
with respect to the importance weight 
vector of the G2C perspective, 

W c( ) ( . , . , . , . , . )= 0 15 0 25 0 1 0 25 0 25 , and 
the five strategic G2C criteria. The fuzzy 
vector for the three e-government archi-
tectures with respect to the G2C perspec-
tive will be shown later in Table 8.

Process 1.2. In this process, the importance 
of the e-government architectures was 
determined with regard to the strategic 
G2B criteria as follows:

Step 1.2.1. In this step, the e-government SC 
identified five strategic G2B criteria as 
shown in Table 4:

Steps 1.2.2. and 1.2.3. In these two steps, we 
first used equations (8) to (10) to deter-
mine the fuzzy individual rank matrix of 

Table	2.	Strategic	G2C	criteria	

No. Strategic	G2C	criteria Description

1 Recreation one stop To provide recreation information, reservations, searchable 
maps, etc. online

2 Eligibility assistance online Online information on benefit programs

3 Online access for loans Online information of loans

4 Citizen services Personalized citizen services; provision of single-window 
services

5 EZ tax filing Internet-based tax filing and refund

Table	3.	The	fuzzy	weighted	collective	ordered	matrices	with	respect	to	the	five	strategic	G2C	
criteria	

Strategic	G2C	
criteria

E-government	architecture

E-government	architec-
ture	of	Massachusetts

E-government	architecture	
of	Texas

E-government	architec-
ture	of	Kentucky

Recreation	one	
stop

Br E 0 5 1 5 0 5 0 5 2. , . , . , .( )



( ) = Br E 1 5 2 5 0 5 0 5 1. , . , . , .( )



( ) = Br E 2 5 3 5 0 5 0 5 0. , . , . , .( )



( ) =

Eligibility	assis-
tance	online

Br E 1 2 0 5 0 5 1 5, , . , . .( )



( ) = Br E 1 2 0 5 0 5 1 5, , . , . .( )



( ) = Br E 2 5 3 5 0 5 0 5 0. , . , . , .( )



( ) =

Online	access	for	
loans

Br E 1 2 0 5 0 5 1 5, , . , . .( )



( ) = Br E 1 2 0 5 0 5 1 5, , . , . .( )



( ) = Br E 2 5 3 5 0 5 0 5 0. , . , . , .( )



( ) =

Citizen	services Br E 0 5 1 5 0 5 0 5 2. , . , . , .( )



( ) = Br E 2 5 3 5 0 5 0 5 0. , . , . , .( )



( ) = Br E 1 5 2 5 0 5 0 5 1. , . , . , .( )



( ) =

EZ	tax	filing Br E 1 5 2 5 0 5 0 5 1. , . , . , .( )



( ) = Br E 2 5 3 5 0 5 0 5 0. , . , . , .( )



( ) = Br E 0 5 1 5 0 5 0 5 2. , . , . , .( )



( ) =
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the e-government architectures evaluated 
by the e-government SC members with 
respect to the G2B criteria and then used 
equations (11) and (12) to calculate the 
weighted collective ordered matrix pre-
sented in Table 5.

Step 1.2.4. In this step, we used equations (13) 
and (14) and calculated the fuzzy vector 
for the three e-government architectures 
of Massachusetts, Texas and Kentucky 
with respect to the importance weight 
vector of the G2B perspective, 
W b( ) ( . , . , . , . , . )= 0 2 0 2 0 2 0 2 0 2 , and the 
five strategic G2B criteria. The fuzzy 

vector for the three e-government archi-
tectures with respect to the G2C perspec-
tive will be shown later in Table 8.

Process 1.3. In this process, the importance 
of the e-government architectures was 
determined with regard to the strategic 
G2G criteria as follows:

Step 1.2.1. In this step, the e-government SC 
identified five strategic G2G criteria as 
shown in Table 6:

Steps 1.3.2. and 1.3.3. In these two steps, we 
first used equations (15) to (17) to deter-
mine the fuzzy individual rank matrix of 
the e-government architectures evaluated 

Table	5.	The	fuzzy	weighted	collective	ordered	matrices	with	respect	to	the	five	strategic	G2B	
criteria	

Strategic	G2C	criteria

E-government	architecture

E-government	
architecture	of	Mas-

sachusetts

E-government	
architecture	of	Texas

E-government	
architecture	of		
Kentucky

Online	rulemaking	management Br E 0 5 1 5 0 5 0 5 2. , . , . , .( )



( ) = Br E 1 5 2 5 0 5 0 5 1. , . , . , .( )



( ) = Br E 2 5 3 5 0 5 0 5 0. , . , . , .( )



( ) =

Electronic	tax	products	or	busi-
nesses

Br E 0 5 1 5 0 5 0 5 2. , . , . , .( )



( ) = Br E 2 5 3 5 0 5 0 5 0. , . , . , .( )



( ) = Br E 1 5 2 5 0 5 0 5 1. , . , . , .( )



( ) =

State	asset	sales Br E 0 5 1 5 0 5 0 5 2. , . , . , .( )



( ) = Br E 2 5 3 5 0 5 0 5 0. , . , . , .( )



( ) = Br E 1 5 2 5 0 5 0 5 1. , . , . , .( )



( ) =

Streamlining	international	trade	
process

Br E 0 5 1 5 0 5 0 5 2. , . , . , .( )



( ) = Br E 2 5 3 5 0 5 0 5 0. , . , . , .( )



( ) = Br E 1 5 2 5 0 5 0 5 1. , . , . , .( )



( ) =

One	stop	business	compliance	
information

Br E 1 5 2 5 0 5 0 5 1. , . , . , .( )



( ) = Br E 0 5 1 5 0 5 0 5 2. , . , . , .( )



( ) = Br E 2 5 3 5 0 5 0 5 0. , . , . , .( )



( ) =

Table	4.	Strategic	G2B	criteria	

No. Strategic	G2B	criteria Description

1 Online rulemaking management Creation of online rulemaking system with facility for receiving 
public comments

2 Electronic tax products or busi-
nesses

T o create capabilities for an end-to-end tax administration 
online

3 State asset sales Online asset sales integrated with business

4 Streamlining international trade 
process Simplify export-import procedures and provide online services

5 One stop business compliance 
information

To help business to comply with relevant regulations in the sec-
tors like environment, health and safety, employment, and taxes
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Table	6.	Strategic	G2G	criteria	

No. Strategic	G2G	criteria Description

1 Geospatial information one-stop To prescribe standards for core geospatial data and create 
one-stop site for all GIS needs

2 E-grants To create a unified state grant management system

3 Disaster assistance and response To create a unified portal for disaster and crisis manage-
ment

4 Wireless public safety interoperable com-
munications

Management of public safety wireless communication 
systems at state and local levels

5 E-vital On line management of birth and death information

Table	7.	The	fuzzy	weighted	collective	ordered	matrices	with	respect	to	the	five	strategic	G2G	
criteria	

Strategic	G2C	criteria

E-government	architecture

E-government	
architecture	of		
Massachusetts

E-government	
architecture	of	Texas

E-government	
architecture	of		
Kentucky

Geospatial	information	
one-stop

Br E 1 2 0 5 0 5 1 5, , . , . .( )



( ) = Br E 1 2 0 5 0 5 1 5, , . , . .( )



( ) = Br E 2 5 3 5 0 5 0 5 0. , . , . , .( )



( ) =

E-grants Br E 1 2 0 5 0 5 1 5, , . , . .( )



( ) = Br E 1 2 0 5 0 5 1 5, , . , . .( )



( ) = Br E 2 5 3 5 0 5 0 5 0. , . , . , .( )



( ) =

Disaster	assistance	and	
response

Br E 0 5 1 5 0 5 0 5 2. , . , . , .( )



( ) = Br E 1 5 2 5 0 5 0 5 1. , . , . , .( )



( ) = Br E 2 5 3 5 0 5 0 5 0. , . , . , .( )



( ) =

Wireless	public	safety	in-
teroperable	communications

Br E 0 5 1 5 0 5 0 5 2. , . , . , .( )



( ) = Br E 2 3 0 5 0 5 5, , . , . .( )



( ) = Br E 2 3 0 5 0 5 5, , . , . .( )



( ) =

E-vital Br E 2 5 3 5 0 5 0 5 0. , . , . , .( )



( ) = Br E 1 5 2 5 0 5 0 5 1. , . , . , .( )



( ) = Br E 0 5 1 5 0 5 0 5 2. , . , . , .( )



( ) =

Table	8.	The	fuzzy	decision	matrix	based	on	the	G2C,	G2B	and	G2G	perspectives	

E-government
architecture

Perspectives

c c( ) c b( ) c g( )

E-government	architecture	of	
Massachusetts

1 575. 1 8. 1 6.

E-government	architecture	of	
Texas

0 675. 0 6. 1 01.

E-government	architecture	of	
Kentucky

0 75. 0 6. 0 21.
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by the e-government SC members with 
respect to the G2G criteria and then used 
equations (18) and (19) to calculate the 
weighted collective ordered matrix pre-
sented in Table 7.

Step 1.3.4. In this step, we used equations (20) 
and (21) and calculated the fuzzy vector 
for the three e-government architectures 
of Massachusetts, Texas and Kentucky 
with respect to the importance weight 
vector of the G2G perspective, 
W g( ) ( . , . , . , . , . )= 0 25 0 15 0 3 0 2 0 1 , and the 
five strategic G2G criteria. The fuzzy 
vector for the three e-government archi-
tectures with respect to the G2C perspec-
tive will be shown later in Table 8.Process 
1.4. In this process, the three e-govern-
ment architectures of Massachusetts, 
Texas and Kentucky are prioritized based 
on the SAW method in the three perspec-
tives as follows:Step 1.4.1. Initially, the 

decision matrix presented was con-
structed using equation (22) based on the 
three perspectives of G2C, G2B, and G2G 
as follows:

Step 1.4.2. In this step, we used equations (23) 
and (24) and constructed a weighted 
decision matrix presented in Table 9 for 
the three e-government architectures of 
Massachusetts, Texas and Kentucky with 
respect to the importance weight vector 
of the three perspectives, 

 W = ( . , . , . )0 35 0 3 0 35 .
Step 1.4.3. In this step, we used equations (25) 

and (26) and calculated a weighted aver-
age value for each of the three e-govern-
ment architectures of Massachusetts, 
Texas and Kentucky as follows: 
V = ( . , . , . )1 65 0 77 0 51 .

Phase	2. In this phase, equations (27) to (40) 
were used to prioritize the e-government 
architectures with respect to the financial 

Table	9.	The	fuzzy	weighted	decision	matrix	based	on	the	G2C,	G2B	and	G2G	perspectives	

E-government
architecture

Perspectives

c c( ) c b( ) c g( )

E-government	architecture	of	Mas-
sachusetts

0 55. 0 54. 0 56.

E-government	architecture	of	Texas 0 24. 0 18. 0 35.

E-government	architecture	of	Ken-
tucky

0 26. 0 18. 0 07.

Table	10.	The	normalized	mean	value	of	the	fuzzy	real	options	for	three	e-government	architec-
tures	with	respect	to	the	financial	perspective	

Deferral	time

E-government	architecture

E-government	
architecture	of		
Massachusetts

E-government	
architecture	of	Texas

E-government	
architecture	of		
Kentucky

0 0 35. 0 35. 0 29.

1 0 37. 0 40. 0 36.

2 0 28. 0 25. 0 35.
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normalized mean value of the fuzzy 
real options for the three e-government 
architectures of Massachusetts, Texas and 
Kentucky with respect to the financial 
perspective are shown in Table 10.

Phase 3. In this phase, we used the following 
two-objective decision making model (P) 
and the values obtained in phases (2) and 
(3) to determine the best e-government 
architectures:

Max z x x x

x x x
1 10 11 12

20 21 22

0 35 0 37 0 28

0 35 0 40 0 25

0 29

= + + +
+ + +

. . .

. . .

. xx x x
30 31 32
0 36 0 35+ +. .

 

(Model P)

Max Z y y y
2 1 2 3
1 65 0 77 0 51= + +. . .  

Subject to:

y y y
n1 2
1+ + + ≤  

y x x x
1 10 11 12
= + +  

y x x x
2 20 21 22
= + +  

y x x x
3 30 31 32
= + +  

x x x x x x x x x
10 11 12 20 21 22 30 31 32

0 1, , , , , , , , ,=  

The optimal solution for model (P) indi-
cated that the e-government architecture of 
Massachusetts must be implemented in the 
first year as the best-practice e-government 
architecture. The SC communicated its finding 
to the OIT which in turn communicated this 
recommendation to the governor and the state 
legislators for approval.

ConClusion and Future 
researCh direCtion

Government agencies are increasingly using 
information and communication technologies to 

deliver government services to citizens, business 
partners, employees, and other agencies. As a 
result, the study of e-government has increased 
in recent years and researchers are developing 
new theoretical and conceptual models to better 
understand different aspects of e-government 
(Cresswell & Pardo, 2001; Dawes et al., 2004; 
Gil-García & Pardo, 2005; Gupta & Jana, 2003; 
Moon, 2002).

When confronted by the range of e-gov-
ernment architectures, government agencies 
struggle to identify the one most appropriate to 
their needs. The current evaluation methods used 
to benchmark the best practice e-government 
architecture do not support comprehensive as-
sessment and need to be further improved in 
order to give policymakers better evaluation 
frameworks (Kunstelj & Vintar, 2004). In this 
study, we proposed a strategic benchmarking 
process that utilized SAW, ROA, and fuzzy 
sets to identify the best practice collaborative 
e-government architecture based on the G2C, 
G2B, and G2G perspectives. We proposed a 
strategic benchmarking process that it is ap-
plicable to the international, national, regional, 
state/provincial, and local e-government levels; 
we addressed the gaps in the e-government lit-
erature on the effective and efficient evaluation 
of the e-government architectures; we provided 
a comprehensive and systematic framework that 
combined ROA with SAW; and we used fuzzy 
logic and fuzzy sets to represent ambiguous, 
uncertain or imprecise information.

Nevertheless, we stress that our contribu-
tion addresses yet a small part of the issues that 
are involved with e-government evaluation. It 
is safe to say that ex-ante e-government evalu-
ation as a discipline is at its infancy. Therefore, 
we hope that the study presented here can 
inspire others to pursue further research in this 
area. Additional future research that is being 
considered is to investigate other drivers that 
influence the ex-ante and ex-post e-government 
evaluation decisions. These value drivers could 
also be incorporated into the model proposed 
in this study.
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