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Abstract

The successful adoption of new technologies helps governments achieve efficiency in their 
implementation and delivery of public services to citizens. The objective behind various e-
government initiatives has shifted in recent years towards establishing services that cater more 
to citizens’ needs and offer greater accessibility. As a result, it is necessary to develop a well-
founded theoretical framework to measure the success of such initiatives. The purpose of this 
thesis is to identify the success factors behind governmental e-service delivery from a citizen 
viewpoint. This research identifies and discusses three theoretical perspectives in approaching 
the research problem: IS and e-commerce success, success variables, and e-government 
success evaluation. A theoretical framework was developed to evaluate e-service delivery 
success. Initially, DeLone and McLean’s IS success model (1992) was used as the base model 
for this research. Additional variables were incorporated into the model from several 
disciplines (IS, e-commerce, and marketing), and re-specifications and extensions were made 
to develop a proposed success model for government e-services. Citizen satisfaction was 
proposed as a measure of e-government success, and its relationships were hypothesized with 
e-government system quality, information quality, e-service quality, perceived usefulness, 
perceived ease of use, and citizen trust. Fourteen hypotheses were formulated to test the 
proposed research model. 

To test the proposed model, government e-tax services in Sweden was chosen as the 
application area, and a quantitative approach was deemed better suited to test the developed 
research model empirically. The Web site of the Swedish Tax Authority, Skatteverket 
(http://www.skatteverket.se) was selected, since in addition to serving as a site at which 
citizens can file their taxes; it also provides a number of other tax-related services. An online 
survey was conducted among users of the Web site, and data was collected from 
municipalities in all regions of Sweden. The prerequisite for qualifying a survey respondent 
was experience and familiarity with the Web site. Multivariate analysis and structural 
equation modeling were chosen as the statistical analysis techniques.

The analytical results confirm most of the proposed relationships within the model. These 
results indicate that several theoretical components from Information Systems (IS), e-
commerce, and marketing theory are applicable in the context of government-to-citizen (G2C) 
services, and specifically, the delivery of government e-tax service. The study’s results further 
demonstrated that perceived usefulness of the e-tax filing system is the most important 
variable among the determinants of citizen satisfaction. A key finding is that no direct 
relationship was found between system, information and e-service quality and citizen 
satisfaction, indicating these quality criteria are not directly determining satisfaction with e-

http://www.skatteverket.se
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tax services. Information quality was found to have a direct relationship with perceived 
usefulness which in turn affects citizen satisfaction. It was also found that there is a very 
strong positive relationship between system and e-service quality with perceived ease of use; 
and between perceived ease of use and perceived usefulness. A direct and positive 
relationship was also found between perceived ease of use and trust; and trust has an impact 
on both perceived usefulness and citizen satisfaction. The results further indicate that a degree 
of overlap exists between system and e-service quality in the context of e-tax services, a 
situation that warrants further exploration. 
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Chapter One 

Introduction 
This chapter introduces the background of the selected area and the main concepts related to 
the research area. This will be followed by a purpose of the study, problem area discussion 
that will help readers to gain an insight into the research area. At the end of the first chapter, 
the scope of the study, the expected contributions, and the outline of the study will be 
presented.

1.1 Background 

1.1.1 The Beginning: Adoption of Technology to Deliver Public Services and 
Benefits
Advances in Internet and communication technology have served as the foundation for the 
growth of e-commerce and e-business applications. Development in the commercial sector 
has also created pressure upon the public sector to keep up. Government entities are finding it 
necessary to modernize their administrative processes in order to facilitate interaction with 
citizens by using the Web. This is being done through the development of e-government 
applications Such applications range from  static sites offering simple information at one end, 
to transaction-oriented application sites, on the other end that automate and execute 
administrative processes as well as allow for interaction with the citizens (Elsas, 2003). The 
successful adoption of new technologies helps governments to implement and deliver more 
efficient public services to the citizen. As a result, various e-government initiatives have been 
taken with the objective to build services focused on citizen’s needs and to provide more 
accessibility of government services to citizens (Papantoniou et al., 2001).  

In order to provide e-government initiatives, both national and regional governments have 
made serious investments in terms of resources, personnel, and time with the belief that it 
would improve the quality of services of government for citizens. The aim of the  initiatives 
was to allow citizens to access a public service electronically; to enable citizens navigate 
through a number of public services and agencies electronically and allow them to access the 
most current information on services regulations, procedures, forms, etc (Buckley, 2003). By 
using e-government websites citizens can get better services in a convenient way which is 
also faster than face-to-face services. From anywhere and at any time, citizens can access 
government information and services. Moreover, from the government side, the more citizens 
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use these facilities, the more operation and management costs can be reduced 
(Wangpipatwong et al., 2005).  

1.1.2 Now and the Future: A Change in Focus Needed - From Technology to 
Citizens’ Needs 
According to Burgelman et al. (2005), the present focus of e-government is on using 
information technology to try and bring better efficiency and greater quality in public 
services. This is attempted through usage of ICT-based channels, which provide a cheaper 
distribution method and often complement existing services with e-features. There are several 
social and economic phenomena that are ongoing that will affect the EU in the coming years, 
such as increased cultural and religious diversity, population ageing, and changes in 
consumption and lifestyle. Accordingly, the delivery of public services will also face diverse 
challenges. At the same time, technology will play an even more pervasive role in citizens’ 
lives, changing their expectations of e-government services. Thus, we may need to broaden 
the paradigm of thinking with regards to how governments look at new ways to deliver these 
services (Howard, 2001). 

Burgelman et al. (2005) envision that to cope with such challenges, future shaping of e-
government must address the provision of better public administration as well as bring about a 
more efficient and transparent participative governance. They identify four issues in this 
regard: 

Managing knowledge in governance and democratic processes 
Examining the needs of citizens and businesses 
Incorporating the growing number of intermediaries in both the delivery of service and 
democratic processes, and 
Networking, coordination, and collaboration 

They stress that examining the needs of citizens and businesses have so far been neglected 
and argue that governments must better address public demand. However, failure to assess 
such demand has remained a major weakness in e-government programs, partly due to the 
voluntary nature of citizen participation. Burgelman et al. (2005) identify several factors that 
can lead to increasing citizen interest and usage of government e-services:  

the quality and usability of the service 
the service’s ability to address the true needs of citizens  
availability of help in using the service, and
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the value received by citizens in terms of time saving and flexibility   

1.1.3 Shifting the Paradigm: Success through Need Identification, Fulfillment, 
and Satisfaction 
This places the focus of implementing and reshaping future e-government efforts firmly on 
addressing the needs from a customer or citizen centric viewpoint. This change in focus is 
also reflected in the e-Europe e-Government benchmark studies, which stress the need to put 
more emphasis on citizens. The success of such initiatives thus can be measured through 
identifying the real needs of the citizens, and measuring how satisfied the citizens are in their 
usage and with the adoption of e-services (e-government benchmark report, 2007). Thus, a 
user-centered website is imperative for government e-services (Guo & Raban, 2002). 

For measuring e-government success a well-founded theory is important, which can help 
governments to improve their services and identify how effectively public money is spent. 
Worldwide, public administrations invest an enormous amount of resources in e-government 
initiatives, but it is not often clear that how success of e-government is measured (Peters, 
Janssen & Engers, 2004).  

1.2 Defining Success 
Success is the ultimate goal of any activity. A project is considered successful if it has some 
criteria such as right time, price, and quality, and also provides the client with a high level of 
satisfaction. Success means to what extent project goals and expectations are met. Literature 
indicates that the criteria for project success can be divided into objective and subjective 
categories as well as more significant measures such as time, quality and satisfaction (Chan et 
al., 2002). Two more criteria could be used as measurements of success for a project: namely 
the system itself as an outcome and the benefits that ensue for the project stakeholders, for 
example its customers or users.  

Since it is difficult to measure system success directly, many researchers have used indirect 
measures such as satisfaction (Seddon & Yip, 1992). DeLone & McLean (1992) have 
identified appropriate measures of success at different levels. They identified six systems 
criteria to measure the success of a system. They are: system quality, information quality, 
information use, user satisfaction, individual impact, and organizational impact. Sedera et al. 
(2004) provided a comprehensive analysis of enterprise system success using four mutually 
exclusive dimensional ES success measurement model. The four mutually exclusive success 
dimensions are: information quality, system quality, individual impact, and organizational 
impact. According to Seddon and Kiew (1996), “user satisfaction is the most general-purpose 
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perceptual measure of system success.” Based on the above discussion on success, success of 
government e-service delivery can be considered based on following criteria:. 

1.2.1 Quality of government website  
Quality is one of the important issues in the industry (manufacturing, healthcare, education 
and government) during the last several years, and in order to gain competitive advantage, it 
is important to focus on the issue “how to improve their quality. Quality has different 
meanings relative to the different contexts and people. It is important for the researcher to 
develop or use appropriate scales for quality depending upon the context. From the 
customer’s viewpoint, quality can be achieved when customer’s expectations are met 
regarding the product or service being delivered (Chang et al., 2005). In the context of this 
study, citizens are considered as customers for e-government services. “Quality is positioned 
to provide the key information regarding the quality of the system, information and service 
unit as they impact on stakeholders” (Wilkin & Hewett, 1999). 

1.2.2 Citizen satisfaction 
The government can increase citizen satisfaction by properly utilizing information and 
communication technology, in particular, the internet. This improved channel of 
communication ensures the accessibility and completeness of government information, 
providing service delivery in a convenient way that reduces the information gap between 
citizen and government and improves citizen trust in government activities. Citizen 
satisfaction with e-government services is related to citizen perception of online service 
convenience (transaction), reliability of information (transparency), and engaged electronic 
communication (interactivity) (Welch, Hinnant & Moon, 2004). Kelly and Swindell (2002) 
define service output as performance measurements and service outcomes as citizen 
satisfaction. Citizen satisfaction surveys are an appropriate method of measuring service 
outcome. 

Based on the discussion so far, the purpose of this thesis is: 
A. To identify success factors of government e-service delivery from the citizen’s 
perspectives;  
B. To determine the quality criteria for government e-service delivery success, and
C. To find out the degree to which the quality criteria of the government website build citizen 
trust and satisfaction with the services, indicating the success of government e-service 
delivery.
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1.3 The Concept of E-government 

1.3.1 Definition of E-government  
According to Schelin (2003), “Although there is widespread interest in the topic, e-
government lacks a consistent, widely accepted definition” (pp.121). Broadly speaking, e-
government activities refer to all activities that are digitally conducted by government or 
related to government. E-government can be defined as the use of primarily Internet-based 
information technology to enhance the accountability and performance of government 
activities. These activities, include government’s activities execution, especially services 
delivery; access to government information and processes; and citizens and organizations 
participation in government (DeBenedictis et al., 2002).

For the purpose of this paper, we have selected the definition of e-government as given by the 
American Society for Public Administration (ASPA) and United Nations Division for Public 
Economics and Public Administration (UNDPEPA): who have defined e-government as 
“Utilizing the Internet and World Wide Web for delivering government information and 
services to citizens” (as cited by Schelin, 2003). 

1.3.2 Trends in E-government Initiatives 
All over the world in order to do business with citizens, governments are taking more 
innovative approaches (Fang, 2002). According to Pardo (2000), e-government initiatives 
constitute of citizen access to government information; facilitating compliance with rules; 
citizen access to personal benefits, procurement including bidding, purchasing, and payment; 
government-to-government information and service integration; and citizen participation 
(voting, etc) and others. One of the most common e-government initiatives is to provide 
citizens access to government information. This type of initiative requires establishment of a 
mechanism such as a government web portal Such initiatives are beneficial for both citizens 
and government by reducing distribution costs for government, and ensuring 24x7 access to 
information and timely updated materials for citizen. In order to create a citizen-centric 
government, most e-government initiatives are using the Internet and web technology such as 
online licensing, grants, tax transactions, financial aid, online voting, forums with elected 
officials (DeBenedictis et al., 2002).

1.4 E-Government:  A Four-Faceted Vision of the Future 
According to Lavigne (2002), e-government can be viewed from four distinct perspectives: e- 
services, e-commerce, e-democracy, and e-management. For this paper, e-government will be 
viewed from the e-services and e-commerce perspectives. 
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1.4.1 Types of Government E-Services 
According to Wang et al. (2005), web-based e-government services can be defined as “the 
information and services provided to the public on government web sites.” Improving 
customer satisfaction, developing strong relationships with customers and business partners, 
and reducing the service delivery costs are the main reasons for the development of 
government e-services. For the delivery of government services, the main strategy is to design 
customer-friendly websites and to increase collaboration between government agencies for 
sharing information about the customer (Guo & Raban, 2002). 

For providing government information and services 24 hours a day in a convenient way, 
many governments are working to improve the government services, thereby opening up 
many possibilities for citizens. As a result, citizens can access government information and 
services from anywhere. This activity requires organizing the services according to the 
citizens’ needs. Some examples of services that citizens want online include ordering copies 
of documents, renewing driver’s licenses, voting on the Internet, and filing taxes etc. 
(Lavigne, 2002). According to the Stockholm European Council on 23-24 March 2001, 
common list of service for citizens are – Income taxes: declaration, notification of assessment; 
Job search services by labour offices; Social security contributions (Unemployment benefits, 
Child allowances, Medical costs, Student grants; Personal documents (passport and driver's 
licence); Car registration (new, used and imported cars); Application for building permission; 
Declaration to the police (e.g. in case of theft); Public libraries (availability of catalogues, 
search tools); request and delivery of Certificates (birth, marriage); Enrolment in higher 
education / university; Announcement of moving (change of address); Health related services 
(e.g. interactive advice on the availability of Services in different hospitals; appointments for 
hospitals.) According to e-Europe, basic public services for the citizens are income taxes, job 
search, social security benefits, personal documents, car registrations, building permission, 
declaration to the police, public libraries, certificates, enrolment in higher education, 
announcement of moving and health related services (Janssen, 2003). Compared to other 
online service delivered by government, online tax filing is one of the most developed and 
widely used services. In the public sector with the move of online service, tax authorities tend 
to be at the leading edge of IT application (Connolly and Bannister, 2008). 

In 2005, the Booz Allen Hamilton group conducted a study of successful technology enabled 
transformations in several countries in 2005. The study was conducted in Australia, Canada, 
France, Germany, Italy, Japan, Sweden, the UK, and the US. According to their study, the tax 
payment system is one of the most advanced areas of e-government. Compared to other 
services offered by government, tax is one of the most highly ICT enabled services, providing 
comprehensive information online, automated process of handling tax returns (from 
acquisition of return, through processing to payment). All countries studied in the report have 
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well designed customer-focused websites for a number of transactions, such as filing income 
tax returns and making online payments. Due to the automation of the processes, service 
delivery speed is improving, as well as the rate of error and fraud detection. The benefits can 
be measured tangibly: in terms of cost savings. Italy reported annual cost savings of €90m; 
Sweden, €2.7m; the US, US$132m (€110m); and Canada, CAN$12m (€8.5m) ( Booz Allen 
Hamilton consulting report, 2005). 

1.5 Applicability of the e-commerce framework to e-government 
Several efforts on the parts of governments have aimed at adopting ideas and mechanics from 
the industry, more specifically from the area of e-commerce, and apply them to e-government. 
This has involved promoting and increasing the use of information and communication 
technology in government and administrative works. An example of such is the 
transformation of the idea of customer-centric behavior to that of citizen-centric behavior, and 
thus shifting from the e-commerce paradigm to e-government. Any successful attempt at such 
adaptations must be based on assimilating information systems and the benefits of e-
commerce systems into government workings in order to improve e-government initiatives 
(Stahl, 2005). 

1.5.1 E-Commerce and Government Transactions 
The concept of e-commerce is often applied in the context of government transactions, for 
example, making payments for government services, or execution of government purchases 
online. People can pay taxes electronically, and even local governments are beginning to 
place their purchasing orders for items such as office supplies from electronic catalogs. Other 
government e-commerce initiatives include online auctions of surplus equipments and 
renewal of automobile registrations etc. The ability to provide these services electronically 
leads to greater efficiency and cost effectiveness compared to traditional or paper-based 
processes (Lavigne, 2002).

1.5.2 E-commerce vs. E-government 
Literatures in e-commerce/ e-business and e-government have both dealt with effects and 
outcomes highlighting the similarities and the differences between the two. They have also 
highlighted the different emphasis of the two sectors. Characteristics of private-sector e-
Commerce systems, applications, and their respective of organizational impacts can be 
compared with the e- Government systems, applications, and of their organizational impacts 
(scholl, 2006). Internet technology is designed to facilitate the exchange of goods, services 
and information between two or more parties; both e-commerce and e-government are based 
on use of Internet technology (Carter & Belanger, 2004). Diffusion of innovation and 
trustworthiness both have an effect on user acceptance of e-commerce and influence citizen 
adoption of e-government (Carter & Belanger, 2005). Like e-commerce, e-government 
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progress occurs in four development stages: publishing, interaction, transaction, and 
integration (DeBenedictis et al., 2002). Three major categories have been identified in e-
commerce: business to consumer (B2C), Business to business (B2B), and consumer to 
consumer (C2C) segments (Laudon, 2003); This can be compared with the E-government 
categories government-to-citizen (G2C), Government-to-business (G2B), government-to-
government (G2G), and government-to-employee (G2E) segments (Sawhney, 2001; Carter & 
Belanger, 2002). Successful G2C e-government and B2C e-commerce services provide an 
opportunity for citizens that they could get access to necessary information and services from 
the web the same as business to customer (B2C) in e-commerce. For example: from the 
Internet citizen can pay taxes, pay their bills, the can view documents and receive payment 
and they can get access to other government services 24 hours (Chang et al., 2005) 

One key difference between e-commerce and e-government is that in the former, businesses 
have the luxury of choosing their customers if they so decide; however, in e-government, 
every citizen becomes a customer that cannot be turned away. Furthermore, access to services 
may need to be created or custom made especially for people in lower income groups or 
people with disabilities, along with the standard modes of delivery. There is also a structural 
difference between the private and public sector (Carter & Belanger, 2005). The political 
nature of government agencies and its mandatory relationships makes it different from e-
commerce (Warkentin et al., 2002). Compared to other businesses, decision making 
authorities are less centralized in government agencies (Carter & Belanger, 2004). 
Considering the similarities between e-commerce and e-government, it is stated that e-
commerce models can be used to study in electronic services in the public sector (Carter & 
Belanger, 2004).

1.6 Problem area Discussion 
With the rapid growth in usage of information technology and the web, governments are also 
increasingly using information technology to deliver services at all levels, with the aim to 
increase quality of service and efficiency in their operations. However, little effort has been 
made to evaluate such sites and their ability to interact with clients, as well as the service 
itself as a precursor to efficient delivery (Wang, Bretschneider & Gant, 2005).  Most e-
government sites lack depth that fails to utilize the evolving technology or a true base change 
of vision. Most sites are in the form of portals or simplified web applications that are 
superimposed onto existing organizational structures, mirroring outdated procedures practiced 
within and interfacing with often older information technology back office systems 
(DeBenedictis et al., 2002).
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The advantage of online service delivery lies in the fact that systems designers have added 
flexibility in designing sites so that the services and the content provided can match the needs 
of the clients. Sites designed on such principles have been called citizen-centric web sites. 
The idea is that such design approaches facilitate navigation, searching of information and 
retrieval of such and thus meet the needs of the citizens. However, there remains a lack of 
research to show whether such initiatives are successful or not (Wang, Bretschneider & Gant, 
2005).

In a study of e-government services in European regions, Lassnig & Markus (2003) 
mentioned citizen’s usage of e-government services is very low. According to their study 
3.1% of citizens use the Internet for filing income tax return and it is found to be the biggest 
interest among all regions of citizens. Car registration services and requesting personal 
document was found to have less attention among the citizens. On average; 1.3% citizen use 
the internet for requesting personal documents; and 1% for car registration services. They also 
compared this figure with the traditional government service delivery. 37.1% of the 
population use traditional services for filing income tax returns; 18.9% for personal 
documents; and 13.5% used tradition government services for car registration. From the 
comparisons they concluded that a majority of the citizens are still using the traditional way 
of government services. When citizens use e-government services, safety issues are one of the 
greatest concerns for citizens: 34.4% think service over the Internet is less safe than the 
traditional services with government.  

It is necessary to develop ways to measure and evaluate the success of e-government 
initiatives. The major weakness remains in the limited amount of assessment of the demands, 
benefits, and service quality of government initiatives (Jaeger & Thompson, 2003). It is 
difficult for governments to determine adequate measures for evaluating the efficiency and 
effectiveness of the spending of their public money (Peters et al., 2004). It is also possible to 
organize the measurement of e-government success by different sets of indicators. These are 
input indicators, output indicators, usage/intensity indicators, impact/effect indicators and 
environmental and readiness indicators. The amount of resources devoted to government can 
be measured by input indicators. The amount of e-government applications such as number of 
online services for citizens, percentage of government departments that are using websites 
and offering electronic services can be measured by output indicators. Actual usage by 
citizens is the measurement of usage indicator. Example of usage indicators are number of 
individuals that use the electronic services offered by government, and the percentage of 
citizens who have visited government websites for information searching and making 
payment online. Citizen satisfaction level concerning e-government is considered an impact 
indicator. Environmental indicators such as ICT penetration rate and the amount of public 
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access point etc. measure some of the preconditions of a successful e-government, (Davy et 
al., 2004).

Thus, how to measure the progress made in the field of e-government is one of the central 
questions for researchers (Peters et al., 2004). They examined some examples of measurement 
instruments that were developed to measure progress in e-Government.  Lihua & Zheng 
(2005) identified e-government performance as a dependent variable that includes service 
level to constituents and operational efficiency. They used four items to represent service 
level to constituents: (1) improved quality of output in service delivery; (2) increase client 
satisfaction; (3) provide another means to access to the information collected, generated and 
disseminated by the government; (4) improved communication with citizens about public 
issues.

Services literature has focused on the measurement of perceived quality, satisfaction of 
complex multi-service organizations (Peters, Janssen & Engers, 2004). Bigné et al. (2003) 
identified the concepts of perceived quality and satisfaction as two of the fundamental pillars 
for evaluation for multi-service organizations. They mentioned that measurement of perceived 
quality and satisfaction are more complex in multi-service organizations, where the customer 
has access to several services. It is necessary to take into consideration the overall perceived 
quality for measuring the quality of such integrated service. In the last 20 years service quality 
has been discussed and researched extensively. Parasuraman et al. (1988, 1991) and Cronin 
and Taylor (1992) developed service quality measurement models. It has been found that the 
area of service quality and measurement in the public sector has been less well considered and 
the introduction of the service quality in the public sector is a more recent phenomenon. In 
private sector, the bulk of service quality literature tends to originate in the profit-oriented 
contexts (Collins & Butler, 1995). The assessment of quality has been relatively less studied 
with respect to public services. Most studies focused on mainly two sectors: health and 
education for assessing the service quality of e-government services. There are significant 
gaps in terms of coverage of public services and the method of evaluation of service quality. 
There are various routine services e.g. filing tax returns, obtaining licenses etc that have not 
been explored adequately from the viewpoint of service quality. It is thus necessary to explore 
a different method of service quality evaluation of public services in terms of e-government 
success measurement (Ray & Rao, 2004). 

Buckley (2003) identified key issues in determining service quality in the public sector. 
Hazlett and Hill (2003) discussed the current level of government measurement. They 
mentioned the fact that governments’ two central aims, one being high-quality customer 
service and the other being value for money, could potentially be in conflict; and there is a 
lack of evidence to support the claim that the use of technology in service delivery results in 
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less bureaucracy and increased quality. In recent years, a number of researchers have focused 
on the application of marketing and the concepts of perceived quality and satisfaction to 
public services, in higher education (Bigné et al., 2003; Kanji and Tambi, 1999; Mergen et al., 
2000; Willis and Taylor, 1999; Kanji et al., 1999; and in health  (Eckerlund et al., 2000; 
Rivers and Bae, 1999; Trenchard and Dixon, 1999; Rothschild, 1999). 

The Dutch Government (cited Peter at al., 2004) recently published “Overheid.nl Monitor 
2003: developments in electronic government” that was based on a large-scale survey of 
government websites. The study focused on all government agencies, municipalities, 
ministries, provinces, water boards and assessed 1,124 government websites according to five 
criteria: user-friendliness, general information, government information, government services, 
and scope of participation (interactive policy making). Additionally they surveyed 3000 users 
and measured the e-mail response time of government websites to assess user satisfaction. 
This report states that “Although e-government services are developing on schedule and are 
becoming more sophisticated, there is still much room for improvement”. This report says, 
users’ satisfaction with e-government services is still significantly lower than with services 
delivered through traditional channels.

Providing citizens with services quickly and accurately, and achieving effectiveness in 
government work is the purpose of constructing e-government. The final goal of e-
government is to make an opportunity for the citizen to access government with greater ease. 
Thus, the future direction of implementing e-government has to focus on improving customer 
satisfaction (Kim, Hyuk Im & Park, 2005). Kim et al. (2005) suggested a model to measure 
customer satisfaction in e-government that evaluates level of customer satisfaction. The 
government agencies are facing challenges in improving competitive service quality. The 
result of standardized measuring for customer satisfaction regarding government organization 
is helpful to find the weaknesses of their services and assess the direction of further 
improvement. 

Compared to other online service delivered by government online tax filing is one of the most 
developed and widely used services. In the public sector with the move of online service, tax 
authorities tended to be leading edge of IT application. Careful consideration of citizens’ 
perception and expectations is important. To make this service effective and this service 
delivery process should be more user-friendly compare to service delivered by traditional 
channels. Since perceived quality is one of the important determinants of web success, user 
perception and expectations need to be identified. Compare to other online services, tax filing 
system is more complicated, so it must be clear and easy to be used by ordinary tax payers 
(Connolly & Bannister, 2008).
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Research problem

Based on the discussion so far, the research problem to be dealt with in this thesis is identified 
as “Developing a framework for evaluating the success of government e-tax service 
delivery”.

1.7 Scope of the study 
It is difficult to study every aspect of e-government services within the scope of a single 
research. Therefore, it is essential that we have to limit the area where we can focus at a time. 
Accordingly, this research focuses on government e-tax services in Sweden and aim is to 
identify success factors of government tax website since tax is one of the most highly ICT 
enabled services. Online tax filing system is a type of government-to-customer (G2C) 
electronic service which provides an opportunity of availing online tax services to taxpayers. 
Thus, this research is limited to evaluating G2C e-service as a part of e-government domain. 
The study also limits its evaluation of success through quality criteria of web sites and citizen 
satisfaction with this e-service.  

1.8 Expected Contribution of the study 
This study is initiated recognizing a need for research into an area. The government e-service 
portals have offered citizens what technology has made possible to deliver, rather than first 
asking what is it the citizens want delivered to them. Therefore, we have stressed the need to 
focus on what makes the citizen as a customer satisfied in obtaining the service, and the need 
to measure such satisfaction.  

The research aims to complement ongoing government initiatives in the field, looking from a 
perspective of the citizen, thus providing a closer fit to the citizens’ needs and also develop 
and provide tools for its assessment. The main purpose of the study is to identify the success 
factors in e-tax service in Sweden. The results would help authorities understand the key 
issues that influence citizen’s need and satisfaction with this service and they can use these 
quality criteria to judge their service delivery process.

This paper intends to build upon the updated IS success model of Delone and McLean (1992) 
as has been applied in the arena of e-commerce. This research will evaluate the applicability 
of the model in the context of e-government. The paper intends to extend the present 
theoretical model by incorporating new independent variables that may exist in its application 
specific context (e-government) and examine and establish new relationships that may emerge 
as theoretical contribution. The ability to apply such tools in the field of e-government would 
assist in the development and maturity of citizen-centric view of future e-government efforts.
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1.9 Outline of the Study 
In the first chapter an introduction, background of the research area, problem discussion and 
purpose of the research was given. This discussion leads to the specific research problem 
dealt with in this research. Furthermore, the expected contribution of this study was discussed. 
In Chapter Two concepts, theories, models and perspectives from the previous studies 
related to the research problem will be presented; and that discussion will lead to the third 
chapter. In Chapter Three, based on the research problem identified in previous chapters, a 
number of hypotheses will be formulated and a research model will be developed. Chapter 
Four will include the methodology followed in this study, that will explain what methods will 
be used, how empirical data will be collected and analyzed. In Chapter Five analysis of the 
empirical data will be presented in relation to the conceptual framework. Finally, in Chapter 
Six findings and discussion from the analysis will be presented and based on the findings, 
conclusions, will be drawn. Practical and theoretical implications will be discussed and 
furthermore, suggestions for future research will be discussed.
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Chapter Two 

Literature Review 
This chapter will provide an overview of literature and models that are related to the 
research problem presented in the previous chapter. In this chapter, we will introduce the 
development stages of e-government, the theoretical perspective of IS and E-commerce 
success, success variables, and an e-government success evaluation. 

2.1 The development stages in e-government 
The e-government revolution occurred because of to dramatic changes in e-commerce and e-
trading. This change affects the performance of the public sector and creates the opportunity 
to reshape the public sector and enhance the relationship between citizens and government 
(Fang, 2002). According to the UN/ASPA global survey (2000), five categories have been 
identified to measure a country’s e-government progress (cited by Fang, 2002). A country’s e-
government progress should be identified as follows: 

Emerging Web presence: In order to offer static information, the user countries often 
maintain a single or a few official national government Web sites. These Web sites serve as 
public affairs tools. 

Enhanced Web presence: As information provided by the government becomes increasingly 
dynamic, the number of pages also increases. Citizens also have more options for accessing 
information from such sites. 

Interactive Web presence: In this stage, increasingly formal exchanges occur between 
citizens and the government. Citizens can download forms and submit applications online. 

Transactional Web presence: In this stage, citizens can conduct formal transactions online. 
They can access services easily according to their needs. For example, a citizen can pay taxes 
or registration fees online. 

Fully integrated Web presence: This is complete integration of all online government 
services. Citizens can have access to all services or information from a complete Web site. 
For example, one-stop shop portals (Fang, 2002).  

Layne and Lee (2001) proposed other different stages of the electronic government 
development process: Cataloguing, transaction, vertical integration, and horizontal 
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integration, and these stages are explained in terms of the complexity involved and the 
different levels of integration.

Figure 1: Dimensions and stages of e-government development. 

Source: K. Layne, J. Lee (2001), p.124 

At stage one; governments create a “state Web site” by establishing a separate Internet 
department. Such Web sites are focused on providing information including downloadable 
forms. The focus is on development of a government Web site where electronic documents 
are organized to allow citizens to search for and download detailed and necessary 
information. At this stage, there is no integration between the processes in the front and back 
offices. At stage two, transaction, services are made available for online use, which allow 
citizens to transact with the government electronically, and databases are prepared to support 
these kinds of transactions. Examples of the activities in this stage include renewal of licenses 
and paying fines online. For these kinds of activities, the government integrates state systems 
with the Web interface or builds online interfaces connected directly to their functional 
intranet. In this stage, transactions are posted directly to the internally functioning government 
systems with minimal interaction by government staff. 
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In stage three, vertical integration, local, state and federal government systems are linked 
together and serve similar functions. Local, state and federal governments are connected 
according to different functions or government services. An example of vertical integration is 
a driving license registration system at the state level, which could be linked to the national 
database for cross checking. At stage four, Horizontal integration, integration across different 
functions and services within the same level of government provides a one-stop service 
center. The challenge is how to realize the full potential of information technology from the 
customer's perspective. This can only be achieved by horizontally integrating government 
services across different functional walls (Peters, Janssen & Engers, 2004). 

2.2 Theoretical perspective of IS and E-commerce success  
Success has been widely studied in information system research (DeLone & McLean, 1992; 
Seddon, 1997; Seddon & Kiew, 1994; Rai et al., 2002; Roldán & Leal, 2003; Crowston et al., 
2003; Iivari, 2005; Wilkin & Hewett, 1999) and e-commerce research (DeLone & McLean, 
2003, 2004; Molla & Licker, 2001; Liu and Arnett, 2000; Cao, Zhang & Seydel, 2005). Based 
on the research work in communication by Shannon and Weaver (1949) and the information 
“influence theory” and empirical MIS research studies from 1981-1987 by Mason (1978), 
DeLone & McLean (1992) proposed an IS Success model that incorporates several individual 
dimensions of success.  

DeLone and McLean (2003) have updated their original success model and explained how the 
updated DeLone & McLean information system success model can be adapted to the 
measurement challenges of the new e-commerce world. Molla & Licker (2001) proposed an 
e-commerce success model based on the DeLone & McLean IS Success model. In their paper, 
they proposed a partial extension and re-specification of the DeLone & McLean IS Success 
model to an e-commerce system. Customer E-commerce Satisfaction (CES) was identified as 
a dependent variable to e-commerce success and its relationships with e-commerce system 
quality. As well, they defined and discussed content quality, use, trust, and support.

Jennex and Olfman (1998) presented a Knowledge Management System (KMS) success 
model based on the DeLone and McLean IS Success Model (2003). This model evaluated 
success as an improvement in organizational effectiveness based on use of and impacts from 
the KMS. Xiao et al. (2005) attempt to establish a suitable and systematic appraisal 
framework of e-government project success based on the IS success Model presented by 
DeLone & McLean in 1992. Based on this IS Success model, Wang, Wang & Shee (2005) 
developed a measurement instrument for the success of e-learning systems in an 
organizational context. To evaluate the success of telemedicine systems in clinical and 
organizational settings, Hu (2002) developed a success model based on DeLone & McLean IS 
Success model. 
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2.2.1 The DeLone & McLean IS Success Model (1992) 
The exploration of IS (Information System) Effectiveness has been shaped significantly by 
DeLone and McLean’s (1992) IS Success Model. The model introduced six major variables 
of information system success: System Quality, Information Quality, Information System 
Use, User satisfaction, Individual Impact, and Organizational Impact. System Quality and 
Information Quality singularly and jointly affect both Use and User satisfaction. Additionally, 
the amount of Use can affect the degree of User Satisfaction, positively or negatively, and the 
reverse is true as well. Use and User satisfaction are direct antecedents of Individual Impact; 
moreover, this impact on individual performance should eventually have some Organization 
Impact (DeLone and Maclean, 1992: 83-87). In the D & M IS Success model “System 
Quality” measures technical success, “Information Quality” measures semantic success and 
“Use, User satisfaction, Individual Impact and Organizational Impact” measures effectiveness 
success.

Figure 2: DeLone & McLean IS Success Model (1992) 

(Source: DeLone & McLean (1992), p. 87) 

2.2.2 IS success model extension: 
According to Pitt, Watson & Kavan (1995), service quality is a measure of information 
system effectiveness. Commonly used IS effectiveness focused on the product of IS function 
rather than service function. There is a chance to measure IS effectiveness incorrectly if 
service quality is not included in the IS effectiveness measurement model (Pitt, Watson & 
Kavan 1995). Some more researchers also held similar opinions that service quality should be 
included in the IS success model as a success measure (Kettinger et al., 1995; Wilkin & 
Hewitt, 1999). Other researchers applied and tested 22 SERVQUAL items to IS context from 
marketing (Pitt et al., 1995; Kettinger et al., 1995). In 2003, DeLone & McLean extended 
their model and added service quality as an important indicator of success measure. 
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Regarding the Impact variable, other researchers suggested an additional IS Impact measure, 
such as industry impact (Clemons, 1993), consumer impact (Brynjolfsson, 1996), work group 
impact (Myers et al., 1998; Ishman, 1998) and social impact (Seddon, 1997). Instead of 
adding more success measures, DeLone and McLean (2003) combined the different impact 
measures and categorized them as a net benefit in their extended model. 

Based on the research contributions from the original paper by DeLone and McLean—the 
Information System success model,—the empirical and theoretical contributions of 
researchers who tested or discussed the original model, and based on changes in the role of 
management and information systems, DeLone and McLean (2003) updated their original 
success model. They explained how the updated DeLone & McLean Information System 
Success model can be adapted to the measurement challenges presented by the new e-
commerce world. The model includes six success dimensions, and holds that the constructs of 
information quality, system quality, and service quality individually and jointly affect the 
factors of use and user satisfaction. The model further states that there is a reverse relation 
between the amount of system use and user satisfaction. User satisfaction and use jointly 
affect net benefit. 

Each of the constructs is discussed here in the context of an e-commerce system. System 
quality is equated with the desired characteristics of an e-commerce system. Some of the 
measurement variables for system quality for users in an e-commerce system are usability, 
availability, reliability, adaptability, and response times, also known as download times. 
Information quality indicates how personalized, relevant, complete, secure, and easily 
accessible the Web content is for a user, so that the user or customer could be induced 
eventually to initiate a transaction and become a return customer. Service quality denotes the 
support services delivered by the e-commerce service provider. Here, the “provider” could be 
the company providing support services through its information systems department or some 
other responsible unit within the organization, or even an outsourced entity appointed to 
provide support. Such service support is gaining importance, since poor service support to 
users results in lost customers and lost sales (DeLone and McLean, 2003).

As indicated in the model, usage can include visits to Web sites as well as navigating within 
the site’s pages and among levels within the site, either for the purpose of information 
retrieval or to conduct actual transactions. The other variable, user satisfaction, measures 
customer opinions of an e-commerce system. The user satisfaction measurement entails a 
scrutiny of the entire customer experience cycle starting with information retrieval and 
moving on through purchase, payment mechanisms, receiving the article, and subsequent 
provision of services. The final variable, net benefits, measures the difference between the 
positive and negative impacts of the e-commerce experience among customers, suppliers, 
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employees, organizations, markets, industries, economies, and finally, societies. The net 
benefit factor is deemed most important by the authors; however, they also stress that this 
factor cannot be analyzed directly or measured, but can only be measured indirectly through 
the system quality, information quality, and service quality measurement variables (DeLone 
and McLean, 2003). 

Figure 3: Updated DeLone and McLean IS Success Model 
Source: DeLone & McLean 2003, p.24 

The figure above demonstrates the six dimensions of the updated DeLone & McLean (2003) 
Information System Success model, which can be used as e-commerce success metrics. 

After reviewing the e-commerce articles, DeLone & McLean (2004) proposed new success 
measures in the context of e-commerce, and they classified all the measures under the six 
dimensions proposed in their updated model. They demonstrated two case examples in their 
study and demonstrate how the DeLone & McLean model can be used to guide both practical 
and empirical success studies. They also mentioned that the next step is to test the metrics 
empirically. 

Seddon & Kiew (1996) and Seddon (1997) theoretically evaluated IS success measures by 
using IS success literature and proposed an extended IS Success model. According to Seddon 
(1997), “DeLone and McLean (1992) tried to do too much in their model, and as a result, it is 
both confusing and misspecified” (p. 240). In order to relieve the confusion, they proposed a 
re-specified and extended version of the model based on the original model proposed by 
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DeLone & McLean (1992). They proposed perceived usefulness and importance of the 
system as a success measure, and replaced “usefulness” instead of “use.” In their model, they 
mentioned system quality, information quality perceived usefulness, and satisfaction as 
success measures. Perceived usefulness was originally developed by Davis (1989) in the 
Technology acceptance model. In the model, Seddon and Kiew identified system quality and 
information quality as the important factors to determine perceived usefulness. Seddon & 
Kiew (1996) also included perceived usefulness as a determinant of user satisfaction. 
According to Davis (1989 p.320), perceived usefulness is defined as “the degree to which a 
person believes that using a particular system would enhance his or her job performance.”  

Figure 4: The Model of User Satisfaction Tested by Seddon & Kiew (1996)
Source: Seddon & Kiew (1996), p. 92 

Rai et al. (2002) empirically and theoretically tested DeLone and McLean's (1992) and 
Seddon’s (1997) models of information systems (IS) success. They extended the model and 
added perceived ease of use, following Davis (1989). In their model, perceived usefulness and 
information quality are included as the antecedents of satisfaction. According to Davis et al. 
(1989), perceived ease of use “refers to the degree to which a person believes that using a 
particular system would be free of effort” (Davis 1989, p. 320). They also mentioned that 
perceived ease of use is an antecedent of perceived usefulness. 

2.2.3 E-commerce Success Model for E-commerce Customer Satisfaction 
Molla and Licker (2001) proposed an e-commerce success model based on the DeLone & 
McLean Information System Success Model (see figure 5). 
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Figure 5: E-Commerce Success Model 

(Source: Molla and Licker 2001, p.136) 

Molla and Licker (2001) proposed a partial extension and re-specification of the DeLone & 
McLean IS success model for e-commerce system success measures. They defined e-
commerce success as a dependent variable and described its relationship with e-commerce 
system quality, content quality, use, trust and support services. They replaced e-commerce 
system quality and content quality rather than the system and information quality component. 
E-commerce system quality dimensions are comprised of the reliability of the system, system 
accuracy, flexibility, online response time, and ease of use, and these characteristics of e-
commerce sites influence Use and Customer Satisfaction of e-commerce systems. These 
dimensions are the same as the system quality dimensions identified by DeLone & McLean 
(1992).

In this model, content quality of the Web site represents one of the determinants of user 
satisfaction and the intention to use a particular system. The content quality dimensions are 
accuracy, up-to-datedness, comprehensiveness, understandability, completeness, timeliness, 
reliability, relevancy, currency, and preciseness. For assessing e-commerce system success, 
use is one of the important criteria and can be measured by the number of customer visits to 
Web sites. They substituted customer’s e-commerce satisfaction for user satisfaction. Trust 
and support and services are the new variables in the model, and these components are 
important in understanding the relationship between use and customer e-commerce 
satisfaction (Molla and Licker, 2001). 
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2.3 Information quality and system quality as a success measure 
Information quality and system quality are significant determinants of user satisfaction 
(DeLone & McLean, 1992, 2003, 2004; Iivari, 2005; Doll & Torkzadeh, 1988; McGill et al., 
2003; Bharatia and Chaudhury, 2004). According to the IS Success Model, system quality is 
concerned with the measurement of the actual system, which produces the output (DeLone & 
McLean 1992, pp. 64). “System Quality” in the Internet environment, measures the desired 
characteristics of an e-commerce system (DeLone & McLean, 2003, 2004). According to 
McKinney, Yoon and Zahedi (2002), Web site information and system quality are the key 
constructs of Web customer satisfaction. They defined system quality relative to site success 
as the customers’ perception of a Web site’s performance in information retrieval and 
delivery. Web customers’ perception of the quality of information presented on a Web site is 
defined as Web information quality. Information quality is concerned with the measure of the 
system’s output (DeLone & McLean, 2004). Seddon (1997) re-specified DeLone & McLean’s 
IS success model, and explained that information quality and system quality have an impact 
on perceived usefulness and user satisfaction.

Information and system quality are important factors for the adoption of an e-government 
Web site. They have explored some factors related to system quality and information quality 
that significantly influence the adoption of e-government Web sites. In doing so, they 
identified functionality, reliability, usability, and efficiency as system quality characteristics, 
and observed that efficiency is the most important factor in a government Web site. Accuracy, 
relevancy, completeness, timeliness, and precision, which are information quality criteria in 
government Web sites, are identified in their study. Additionally, they found timeliness and 
precision to be less important compared to other information quality criteria (Wangpipatwong 
et al., 2005). System quality and information are strong antecedents of satisfaction in the 
context of Web-based decision support systems (Bharatia and Chaudhury, 2004). Seddon & 
Kiew (1996) have partially tested DeLone & McLean’s IS success model in the context of a 
university's Departmental Accounting System and identified its success factors. They found 
that the relationship between system quality and information quality are determinants of 
satisfaction. Timeliness, relevancy, accuracy, and information format are concerned with 
information quality. The consistency of the user interface, ease of use, response rate in 
interactive systems, whether or not there are “bugs” in the system, documentation, and quality 
and maintainability of the program code are all concerned with system quality. 
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Table 1: Measures of system quality 

Author Description of the measures Area of the study 

DeLone & 
McLean (2003)

Adaptability, availability, reliability, 
response time, usability. 

Success of e-commerce 
context

Bailey & Pearson 
(1983)

Response/turnaround time, 
Convenience of access, Understanding 
of systems, 
Confidence in the systems, integration 
of the system 

Analyzing Computer User 
Satisfaction

Baroudi and 
Orlikowski (1988) 

Understanding of system, Time 
required for new system development 

Measure of User Information 
Satisfaction 

Seddon & Kiew 
(1996)

Easy to use. 
User friendly. 
Easy to learn. 
Easy to get done what I want it to do. 
Easy for me to become skillful. 
Cumbersome to use. 
Requires a lot of mental effort to use. 
Use is often frustrating 

Success factors in the 
university's Departmental 
Accounting System 

McKinney et al. 
(2002)

Access: Responsive, Quick Loads 

Usability: Simple Layout, Easy to Use, 
Well Organized, Clear Design 

Entertainment: Visually Attractive, 
Fun, Interesting 

Hyperlinks: Adequacy of Links, Clear 
Description of Links 

Navigation: Easy to Go Back and 
Forth, A Few Clicks 

Interactivity: Create List of Items, 
Change List of Items, Create 

Measurement of Web-
Customer Satisfaction 
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Customized Product, Select Different 
Features

Rai et al. (2002) Ease of use: 
User friendly
Ease to use 

Success factors in integrated 
student information system at 
university

Cao et al. (2005) Multimedia capability: 
Web site uses audio elements, video 
elements, animation/graphics, and 
multimedia features properly. 

Search facility: 
Clear indication of site’s content, well-
organized hyperlinks, structure of the 
site is logical, easy navigation, 
explanation of how to use site, easy to 
find information 

Responsiveness:
Proper response time, fast searching, 
reasonable time for searching, 
reasonable loading time, responsive to 
user inquires. 

B2C e-commerce Web site 
quality

Li (1997) Response/turnaround time, 
Convenience of access, Features of 
computer language used, Realization 
of user requirements, Correction of 
errors, Security of data and models, 
Documentation of systems and 
procedures, Flexibility of the systems, 
Integration of the systems 

Information System Success 
Factors

Wangpipatwong et 
al. (2005)

Functionality:
Web site always works correctly, Web 
site provides necessary information 
and forms to be downloaded, Web site 
provides necessary transactions to be 
completed online, and Web site 

Factors Influencing the 
Adoption of e-Government 
Web sites 
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provides helpful instructions. 

Reliability:
Web site is available at all times 
Web site is secure 
Usability
Web site is easy to use 
Web site is attractive 
Efficiency
Web site can save citizens’ time 
Web site can save citizens’ expense 

Roldán & Leal 
(2003)

Faster access to information 
Easier and more comfortable 
access to information 
Availability of improved access 
to the organizational database 
Have the benefit of new or 
additional information 
Enjoy an improved presentation 
of data 

Success factors in Spanish 
Executive Information System 
(EIS)

Rai et al. (2002) studied users of a computerized student information system (SIS) and found 
system quality and information quality to be determinants of satisfaction. They have taken 
system quality as ease of use and defined it as the “degree to which the system is user 
friendly,” and they measured information quality content, accuracy, and format, the three 
attributes generated by SIS. Roca et al. (2006) completed their study on understanding e-
learning continuance intention and found that information quality and system quality are 
significant determinants of satisfaction. Li (1997) conducted a study on perceived importance 
of information system success factors. Based on the previous studies, they have identified 
several additional factors of information system success. The results of the study identified 
five important factors: accuracy of output, reliability of output, relationship between users and 
the CBIS staff, user’s confidence in the systems, and timeliness of output.  

 Iivari (2005) empirically tested DeLone and McLean’s IS success model in the 
organization’s new information system. The results of the study suggested that perceived 
system quality and perceived information quality are significant predictors of user satisfaction 
in the success of individual information system applications. In this study, system quality was 
measured by 24 items that covered flexibility, system integration, response time, 
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recoverability, convenience, and common language. For measuring information quality, 24 
items were selected that addressed completeness, precision, accuracy, consistency, currency, 
and format characteristics. Roldán & Leal (2003) adapted DeLone & McLean’s IS success 
model (1992) and validated it in a Spanish Executive Information System (EIS). In their 
research, they conducted a survey, and the respondents for the survey were EIS users. The 
results of their study indicate that system quality and information quality have a significant 
positive influence on EIS user satisfaction. 

Table 2: Measures of Information Quality 

Author Description of the measures Area of the study 

DeLone & 
McLean (2003)

Completeness, ease of understanding, 
personalization, relevance, and security. 

Success of e-commerce 
context

Bailey & Pearson 
(1983)

Accuracy, Timeliness, Precision, Reliability, 
Currency, Completeness, Format of output, 
Volume of output, and Relevancy 

Analyzing Computer 
User Satisfaction

Baroudi and 
Orlikowski (1988) 

Reliability of output, Relevancy of output, 
Accuracy of output, Precision of output, 
Completeness of output 

Measure of User 
Information 
Satisfaction 

Seddon & Kiew 
(1996)

Output is presented in a useful format  
Satisfied with the accuracy of the system 
Clear information 
Accurate System 
Sufficient information  
Up-to-date information  
Information needed in time  
Provide reports that needed 
precise information  
Information content addresses needs 

Success factors in the 
university's recently 
implemented 
Departmental 
Accounting System 

McKinney et al. 
(2002)

Relevance: Applicable, Related, Pertinent 
Understandability: Clear in Meaning, Easy to 
Understand, Easy to Read 
Reliability: Trustworthy, Accurate, Credible 
Adequacy: Sufficient, Complete, Necessary 
Topics

Measurement of Web 
Customer Satisfaction 
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Scope: Wide Range, Wide Variety of Topics, 
Different Subjects 
Usefulness: Informative, Valuable 

Cao et al. (2005) Information accuracy: 
Useful information, accurate information, site 
is informative, updated information, high 
quality information, timely information. 

Information relevancy: 
Relevant according to user 
Availability of information according to user 
needs and relevant information. 

B2C e-commerce Web 
site quality 

Li (1997) Accuracy of output, Timeliness of output, 
Precision of output, Reliability of output, 
Currency of output, Completeness of output, 
and Format of output 

Information System 
Success Factors 

Wangpipatwong et 
al. (2005)

Accuracy, Timeliness, Relevancy, Precision, 
and Completeness 

Factors Influencing the 
Adoption of e-
Government Web sites 

Roca et al. (2006) System provides relevant information  
System does not provide easy-to-understand 
information  
Output information is not clear  
Information presentation in an appropriate 
format  
Information content is very good  
Information is up-to-date  
Completeness of output information  
Information delivered is not sufficient for 
purposes
Reliability of output information is high  
Provides information in time 

Acceptance of e-
learning

Rai et al. (2002) Precise information according to user Success factors in 
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 need
Provides output that is exactly what 
the user needs
sufficient information to enable users 
to do tasks
Errors in the program that users must 
work around
Satisfied with the accuracy  
Output options (print types, page sizes 
allowed for, etc.) sufficient for user 
applications 
Information provided was helpful 
regarding user questions or problems 

integrated student 
information system at 
university

Roldán & Leal 
(2003)

current and timely information 
relevant, useful and significant 
information 
concise and summarized information 
accurate information 
orderly and clear information 
reasonable and logical information 

Success factors in 
Spanish Executive 
Information System 
(EIS)

2.4 E-Service quality as a success measure 
Service quality has been the subject of considerable interest by both practitioners and 
researchers in recent years. Service quality is determined by the differences between 
customer’s expectations of services, provider’s performance, and their evaluation of the 
services they received (Parasuraman et al., 1985, 1988). The definitions of service quality 
hold that this result from the comparison customers make between their expectations about a 
service and their perception of the way the service has been performed (Caruana 2002; 
Grönroos, 1984; Parasuraman et al., 1985, 1988, 1994). Along with the system and 
information quality, service quality is considered as an important success measure (Pitt, 
Watson & Kavan, 1995; Kettinger et al., 1995; Wilkin & Hewitt, 1999). 

E-service quality has been studied less in the public sector (Buckley, 2003). Kaylor et al. 
(2001) highlight that existing research in the area of e-government focuses more on standards-
based scenarios; in other words, an ideal scenario of service delivery. However, they point out 
that the realities that develop as the solutions are implemented are often different from an 
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ideal situation; they state that looking only at standards does not provide us with enough 
insight into problems with specific functions and services as they are implemented in 
municipal Web sites. Based on the variables identified by Parasuraman et al. (1988) 
tangibility, reliability, responsiveness, confidence, and empathy, Bigné et al. (2003) used the 
scale to determine the perceived quality of the core services of hospitals and universities. Ray 
& Rao (2004) identified service quality dimensions regarding a property tax payment system 
implemented by the municipal corporation of the city of Ahmedabad, Gujarat, India. They 
classified service quality dimensions into three broad categories. These are, 1) service level 
expectations—less time required for getting service, fewer number of visits, the system has 
accurate records, quick and clear answers to queries, service points easily accessible, 2) 
Empowerment—access to information and knowledge of procedures, knowledge of person to 
be contacted for service; and 3) Anxiety reducing—service staff are sympathetic and 
reassuring, service staff are dependable, appealing physical facilities. 

The SERVQUAL scales (Parasuraman et al., 1991) can evidently not be applied as such to e-
services, but dimensions that closely resemble them can be constructed. Nonetheless, 
additional dimensions may be needed to capture fully the construct of e-service quality 
(Zeithaml et al., 2002). Kaynama and Black (2000) and Zeithaml et al. (2000) recently 
proposed a number of e-quality dimensions. In a first attempt to adapt the SERVQUAL 
dimensions to e-services, Kaynama and Black (2000) subjectively evaluated the online 
services of 23 travel agencies and 7 dimensions derived from SERVQUAL: responsiveness, 
content and purpose (derived from reliability), accessibility, navigation, design and 
presentation (all derived from tangibles), background (assurance), and personalization and 
customization (derived from empathy). Xie et al. (2002) developed a conceptual framework to 
measure Web-based service quality based on the SERVQUAL model. The study was 
conducted from an international customer’s perspective, and the survey was chosen for data 
collection. The results of their study indicate that it is necessary to modify SERVQUAL to fit 
better in the Web-based service context. “E-Service Quality is the extent to which a Web site 
facilitates efficient and effective shopping, purchasing and delivery of products and services” 
(Parasuraman et al., 2002). 

Zeithaml et al. (2000) developed e-SERVQUAL for measuring e-service quality. Through 
focus group interviews, they identified seven dimensions of online service quality: efficiency, 
reliability, fulfillment, privacy, responsiveness, compensation, and contact. They identified 
four dimensions, efficiency, reliability, fulfillment, and privacy, to form the core e-
SERVQUAL scale that is used to measure customer perceptions of service quality delivered 
by online retailers. Efficiency refers to “the ability of the customers to get to the Web site, 
find their desired product and information associated with it, and check out with minimal 
effort.” Fulfillment incorporates accuracy of service promises, having the product in stock, 
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and delivering the product in the promised time. Reliability is associated with the technical 
functioning of the site, particularly the extent to which it is available and functioning 
properly. The privacy dimension includes assurance that shopping behavior data are not 
shared, and that credit card information is secure (Zeithaml et al., 2002). They also found that 
three dimensions become salient only when online customers have questions or run into 
problems; specifically, responsiveness, compensation and contact. Responsiveness measures 
the ability of e-tailers to provide appropriate information to customers when a problem 
occurs, have mechanisms for handling returns, and provide online guarantees. Compensation
is the dimension that involves receiving money back and returning shipping and handling 
costs. The contact dimensions of the recovery e-SERVQUAL scale point to the need for 
customers to be able to speak to a live customer agent online or through the phone. This 
prompts the requirement for seamless multiple channel capabilities on the part of e-tailers 
(Zeithaml et al., 2002). 

Parasuraman et al. (2005) developed an e-core service quality scale (E-S-QUAL) for 
examining Web site service quality in which 22 item scales were developed covering four 
dimensions to measure the service quality delivered by Web sites. These four dimensions are 
efficiency, fulfillment, system availability, and privacy. Connolly & Bannister (2008) 
examined the dimensions of Web site service quality in the context of filing tax returns in 
Ireland. They have assessed these criteria by evaluating Irish citizens who have used this 
service. To determine specific dimensions of online service quality in a tax filing e-service, 
they used E-S-QUAL proposed by Parasuraman et al. (2005). Their study indicates the 
applicability of the SERVQUAL survey instrument in the context of government e-tax 
service, and it improved the understanding of the e-government service environment. 

Table 3: Measures of online Service Quality: 

Author Description of the measure Area of the study 
DeLone & McLean 
(2003)

Assurance, empathy, responsiveness. Success of e-commerce 
context

Cao et al. (2005) Empathy : 
Attractive feedback mechanism, 
personalize information, empathy with 
customer problem, concerned about 
customer welfare. 
Trust:
Customer feels protected and safe 
using the  Web site, reliable Web site, 

B2C e-commerce Web site 
quality
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secure Web site, site will not misuse 
customers’ personal information, 
conveys a sense of competencies, 
satisfies ethic standard, sure to solve 
customer problem, customer feels very 
confident about the site. 

Li (1997) Technical competence of the CBIS 
staff, Attitude of the CBIS staff, 
Scheduling of CBIS products and 
services, Time required for systems 
development, Processing of requests 
for system changes, Vendor's 
maintenance support, Means of 
input/output with CBIS center, User's 
understanding of the systems, Training 
provided to user 

Information System 
Success Factors 

Zeithaml et al. (2000) Efficiency, reliability, fulfillment, 
privacy, responsiveness, compensation, 
and contact. 

e- SERVQUAL 

Kaynama and Black 
(2000)

Responsiveness, content and purpose, 
accessibility, navigation, design and 
presentation, background and 
personalization, and customization. 

evaluation of online 
services for travel agencies 

Madu and Madu 
(2002)

Performance, features, structure, 
aesthetics, reliability, storage capacity, 
serviceability, security and system 
integrity, trust, responsiveness, 
product/service differentiation and 
customization, Web store policies, 
reputation, assurance, and empathy. 

Online service quality  

Wolfinbarger and 
Gilly (2002 

Web site design, reliability, 
privacy/security, and customer service. 

Online retailing service 
quality

Yang & Fang (2004) Reliability, responsiveness, ease of 
use, competence. 

Online service quality 
dimension 

Yang and Jun (2002) Reliability, access, ease of use, 
personalization, security, and 

E-tailer’s service quality 
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credibility. 
Wang and Huarng 
(2002)

General feedback on the Web site 
design, competitive price of the 
product, merchandise availability, 
merchandise condition, on-time 
delivery, merchandise return policy, 
customer support, e-mail confirmation 
of customer order, promotion 
activities.  

E-service quality through 
content analysis of online 
customer comments 

Connolly & Bannister 
(2008)

Efficiency, System availability, 
Fulfillment, Privacy, Responsiveness 
Efficiency, Compensation, Contact, 
Perceived value, Loyalty intentions 

Service quality in e-tax 
service in Ireland 

Xie et al. (2002) Responsiveness, Competence, Quality 
of information, Empathy, Web 
assistance, Call-back systems 

Measuring Web-based 
service quality 

Collier & Bienstock 
(2006)

Process dimension: Functionality, 
Information accuracy, Design, Privacy, 
Ease of use
Outcome dimension: Order accuracy, 
Order condition, Timeliness  
Recovery dimension: Interactive 
Fairness, Procedural fairness, Outcome 
fairness

Measuring Service Quality 
in E-Retailing

Zeithaml et al. (2005) Efficiency: 
This site makes it easy to find what I 
need, easy to get anywhere on the site, 
complete a transaction quickly, site is 
well organized, fast loading, simple to 
use, site enables me to get onto it 
quickly, well organized site. 

Fulfillment:  
It delivers orders when promised, 

E-S-Qual for assessing 
electronic service quality 
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makes items available for delivery 
within a suitable time frame, quick 
delivery, sends out the items ordered, 
items in stock, truthful about its 
offerings, accurate promises about 
delivery of products. 

System availability 
Site is always available, site launches 
and runs right away, site does not 
crash, Pages at this site do not freeze 
after entering order information.

Privacy
It protects information, does not share 
personal information with other sites, 
protects information about my credit 
card.

Riel et al. (2001) suggest that five service quality dimensions identified by Parasuraman et al. 
(1988) can be applied in e-commerce by replacing tangibility with the user interface, since to 
some extent; it describes how the service is offered to customers. Responsiveness could refer 
to the speed of the company’s response to the customers, reliability could relate to timely 
delivery of ordered goods, accurate information, and correct links. Assurance could be 
interpreted as the safety of online transactions and the policy for using personal information 
by the company, while empathy could refer to the degree of customization of communications 
based on customers’ personal needs. A customer’s choice to use a particular Web site depends 
on their particular behavior. Customers evaluate their experience based on service process 
dimension, outcome of the service, and how the company responds when a problem occurs, 
and all these factors have a significant impact in determining customer satisfaction. 
Customers judge e-service quality by considering the quality evaluation in the process, 
outcome, and recovery of e-service experience (Collier & Bienstock, 2006).  

2.5 Web site success measure 
Measuring Web site quality is an important concern for the areas of information systems and 
marketing research (Lociacono, Watson and Goodhue, 2000). The widespread use of Internet 
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technology creates a need to indentify the factors related to Web site success (Liu & Arnett, 
2000; Aladwani & Palvia, 2002). Lociacono, Watson and Goodhue (2000) established a scale 
called WEBQUAL that includes 12 dimensions: informational fit to task, interaction, trust, 
response time, design, intuitiveness, visual appeal, innovativeness, flow, integrated 
communication, business processes, and substitutability. Based on information system and 
marketing literature, Liu & Arnett (2000) identified Measurement of Web site success in the 
context of electronic commerce. From the literature, they identified system quality, learning 
capabilities, playfulness, system quality, system use, and service quality as being the success 
factors for a Web site, and they surveyed 1,000 companies. From the results, they identified 
four factors that are important to Web site success in e-commerce. These factors are 
information and service quality, system use, playfulness, and system design quality.  

Kim and Stoel (2004) tried to determine the dimensions of Web site quality and identify the 
dimensions that are significant determinants of user satisfaction in apparel retailers. They 
surveyed 273 female online apparel shoppers, and the study was conducted from the 
customer’s perspective. In their study, they used the WEBQUAL instrument developed by 
Lociacono, Watson and Goodhue (2000). From the results of the study, they found six 
dimensions of Web site quality: Web appearance, entertainment, informational fit-to-task, 
transaction capability, response time, and trust. But not all these factors are determinants of 
user satisfaction; in fact, only informational fit-to-task, transaction capability, and response 
time have significant impacts on user satisfaction. Aladwani & Palvia (2002) have developed 
an instrument from users’ perspectives that covered the characteristics of Web site quality. 
They developed 25 instruments with four dimensions of Web site quality. These dimensions 
are specific content, content quality, appearance, and technical adequacy.  

Based on the IS success model, Cao et al. (2005) developed the factors that determine e-
commerce Web site qualities that make Web sites effective. They surveyed students who are 
familiar with Internet shopping. According to them, four factors are important in determining 
Web site quality from a customer’s perspective. These factors are functionality, content, 
service, and attractiveness. The findings from their study indicate that customers are more 
sensitive about finding information that is more accurate, security, and fast search facilities. 
So, Web sites should be designed that will create an opportunity for users to find accurate 
information, easier search facilities, less loading time and ensure security. Smith (2001) 
developed several criteria to evaluate government Web sites, and they tested these criteria in 
government Web sites to determine their applicability. They divided these criteria into two 
groups: information content criteria and ease of use criteria. Zviran et al. (2005) conducted a 
study to determine the important factors that drive user satisfaction with the Web site. They 
have proven empirically that user satisfaction of different Web sites is determined by two 
characteristics: usability and user-based design. Based on the IS and e-commerce success 
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model, Stockdale & Borovicka (2006) developed a Web site evaluation instrument and tested 
it through a pilot study on a tourism Web site. Based on the previous studies, they developed 
system quality, information quality, and service quality criteria to evaluate the tourism Web 
site.

2.6 Usage as a success measure 
According to DeLone & McLean (2002), “system usage is an appropriate measure of success 
in many cases.” Seddon (1997) in this study, used the success model proposed by DeLone & 
McLean and removed System use as a success variable. In case of mandatory system use, the 
time spent on using the system cannot reflect the usefulness and success of use of the system 
(Seddon & Kiew, 1996). For assessing e-commerce success, the use of system as an indicator 
and the use of e-commerce system is completely voluntary for users of this system (Molla & 
Licker, 2001). 

There is no precise definition of system usage at any level (DeLone & McLean, 2003), and 
this a major problem in system usage research. To overcome thie problem Jones and Straub 
(2006) suggested, “system usage at any level of analysis comprises three elements: a user (the 
subject using the IS), a system (the IS used), and a task (the function being performed)”. From 
their point of view, usage involves three elements, the user, the system and the task. System 
usage can be seen as occurring at individual, group and organizational levels. At the 
individual level, system usage is an individual behavior that indicates what use does, usage is 
a cognition that indicates what the user thinks, and usage is an individual effect that indicates 
what users feel. Most of the research defined system usages as behavior at the individual level 
and individual frequency of use, and duration of use, such as the measurement criteria for 
usage measures (Davis et al., 1989 & Jones and Straub, 2006). 

Table 4 : System usage has been examined in past research 

Authors name Measures of system usage Area of study 
Hartwick & Barki 
(1994)

Frequency of use, heavy or light user Information system use 

Hu & Wang (2005) Frequency of use Using online transactions 
via mobile commerce 

Igbaria, Parasuraman 
& Baroudi (1996)

Self-reported daily use, self-reported 
frequency of use

Microcomputer usage 

DeLone & McLean 
(2003, 2004) 

Nature of use, navigation patterns, 
number of site visits, number of 
transactions executed/number of use 

E-commerce system use 
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Molla & Licker 
(2001)

Number of e-commerce site visits  
Length of stay 
Number of purchases completed 

E-commerce system use 

Srinivasan (1985) Frequency of use, Time per computer 
session, Number of reports generated 

Computer-based modeling 
systems 

Raymond (1985) Frequency of use, Regularity of use Information system use 

Mahmood and 
Medewitz
(1985)

Extent of use Decision support system use 

Kim and Lee (1986) Frequency of use, Voluntariness of 
use

Management Information 
system use 

Thompson, Higgins 
& Howell (1991) 

Frequency of use, intensity of use 
(minutes per day at work), diversity of 
use (number of packages)  

Personal computer usage 

Taylor & Todd 
(1995)

Number of visits, number of 
assignments, time spent in hours 

Information technology 
usage

Rai, Lang & Welker 
(2002)

The degree to which the user is 
dependent on the IS for the 
execution of tasks 

Computerized student 
information system (SIS) 

Straub, Limayem & 
Karahanna (1995) 

Number of messages sent, number of 
messages received, usage as heavy, 
moderate, light, or non-use, number of 
system features used. 

Use of voice mail system 

Jones & Straub 
(2006)

Cognitive absorption, Deep structure 
usage

Usage of spreadsheet-based 
business analysis 
assignments (MS Excel) 

Goodhue and 
Thompson (1995) 

Dependence Information system use 

Wang, Wang & Shee 
(2007)

Frequency of use, voluntariness, 
dependency

Use of E-learning system 
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2.7 Satisfaction as a success measure 
User satisfaction is the most common measure of success determination, and researchers have 
developed and tested several standardized instruments to measure satisfaction (DeLone & 
McLean, 1992, 2004; Seddon and Kiew, 1996; Seddon, 1997; Rai et al., 2002; Crowston et 
al., 2006; Doll & Torkzadeh, 1988; Bailey & Pearson, 1983; Baroudi & Orlikowski, 1988). 
Although several authors have defined satisfaction, there is no single universally accepted 
definition (Giese & Cote, 2000). According to Oliver (1997), “Satisfaction is the consumer’s 
fulfillment response. It is a judgment that a product or service feature, or the product or 
service itself, provided a pleasurable level of consumption-related fulfillment, including levels 
of under or over fulfillment”.  DeLone & McLean (1992) defined satisfaction as “Recipient 
Response to the Use of the Output of an Information System.” “User satisfaction refers the 
degree to which an individual is satisfied with his or her overall use of the system under 
evaluation” (Hu, 2002). Hunt (1977, pp. 459-460) defined satisfaction as “an evaluation of an 
emotion”. “Satisfaction is an overall post purchase evaluation” (Fornell 1992, pp.11). 
Consumer satisfaction/dissatisfaction (CS/D) can be defined as the consumer's response to the 
evaluation of the perceived discrepancy between prior expectations (or some other norm of 
performance) and the actual performance of the product as perceived after its consumption 
(Day 1984, cited by Tse & wilton, 1988 pp.204). 

A researcher must define the concept according to the context when multiple definitions exist 
for the construct; and also define the measurement criteria for the construct according to the 
chosen definition. In the present study, satisfaction was considered as a citizen’s evaluative 
judgment of overall use of the service. Three items were selected from Oliver (1997) to 
measure satisfaction; the items signify success attribution and need fulfilment. Cronin et al. 
(2000) have used these three items as an evaluative set of satisfaction in service industries. 

Earlier, we mentioned that various instruments have been developed to measure user 
satisfaction. In the information system research area, Bailey & Pearson (1983) developed 39 
items to measure computer user satisfaction, and they mentioned that user satisfaction is 
correlated to information system utilization and system success. Accuracy, reliability, 
timeliness, relevancy, and confidence in the system are the most important factors determined 
in their study. This is one of the developed scales to measure users’ satisfaction. Ives (1983) 
used Bailey & Pearson’s (1983) work and provided additional support for the instruments. To 
use these scales, they conducted a survey among production managers and developed a 
standard short form of factors to assess overall satisfaction. These factors include the quality 
of the product, the quality of systems personnel and services, and the knowledge and 
involvement of systems personnel in the business. Baroudi and Orlikowski (1988) empirically 
validated the short form of instrument developed by Ives (1983).  
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Doll & Torkzadeh (1988) have developed 12 items and five components to measure end user 
computing satisfaction. To measure customer satisfaction with a particular Web site, they 
developed five components: content, format, accuracy, ease of use, and timeliness, which 
were measured by 12 items. In information system success and e-commerce success, different 
scholars developed antecedents of satisfaction, such as system quality, information quality, 
service quality, perceived usefulness, perceived ease of use, and trust (DeLone & McLean, 
1992, 2004, Molla & Licker, 2001, Seddon & Kiew, 1996, Seddon, 1997, McKinney et al., 
2002).

Table 5: measures of satisfaction

Author  Description of measures Area of the 
study

Oliver (1980, 
1997)

This product is exactly what I need. 
My choice to buy this car was a wise one. 
I am sure it was the right thing to buy this product. 

Success
attribution and 
need fulfillment 

DeLone & 
McLean (2003)

Repeat purchases, repeat visits, user surveys. Success of e-
commerce
context

Doll & 
Torkzadeh
(1988)

Content: Relevancy of output information is useful, 
Does the information content meet users’ needs, output 
information is relevant  
Completeness of output information  
Accuracy: output information is accurate, Accuracy of 
output information is satisfactory 
Format:
Format of output information is useful,  
Format of output information is clear 
Ease of Use 
System is user friendly  
System is easy to use 
Timeliness
Timely information 
Up-to- date information 

End users 
computer 
satisfaction  

Bailey & 
Pearson (1983) 

Top management involvement, organization competition 
with the EDP unit, priority determination, charge-back 
method for payment for services, relationship with EDP 
staff, communication with EDP staff, technical 

Measuring and 
Analyzing
Computer User 
Satisfaction
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competence of the EDP staff, attitude of the EDP staff, 
schedule of products and services, time required for new 
development, processing of change requests, vendor 
support, response/turnaround time, means of input/output 
with EDP center, convenience of access, accuracy, 
timeliness, precision, reliability, currency, completeness, 
format of output, language, volume of output, relevancy, 
error recovery, security of data, documentation, 
expectation, understanding of system, perceived utility, 
confidence in the system, feeling of participation, feeling 
of control, degree of training, job effects, organization 
position of EDP function, flexibility of system, 
integration of system. 

Luarn & Lin 
(2003)

I am satisfied with this e-service.  
The e-service is successful.
The e-service has met my expectations. 

Satisfaction in 
e-service 
context

Cronin et al. 
(2000)

My choice to purchase this service was a wise one. 
I think that I did the right thing when I purchased this 
service.
This facility is exactly what is needed for this service. 

Assessing effect 
of satisfaction 
in behavioral 
intention in 
service
industries.

Roca et al. 
(2006)

I am satisfied with the performance of the e-learning 
service
I am pleased with the experience of using the e-learning 
service
My decision to use the e-learning service was a wise one 

Satisfaction and 
continuance
intention of e-
learning system 

In their study, Luran and Lin (2003) focused on developing an overall measure of customer 
satisfaction regarding e-services. Thus, the authors conceptualized customer satisfaction 
through judging affective responses or feelings of customers based on their experiences with 
different aspects of e-services. Cronin et al. (2000) studied the effect of satisfaction on 
behavioral intention in service industries. They used two sets of measures to assess 
satisfaction. One set of measures is “emotion based,” since some scholars have defined 
satisfaction as an evaluation of an emotion. Another set of measures is an “evaluative” set of 
satisfaction measures, since some scholars have defined satisfaction as the degree to which 
use of the service creates positive feelings. Roca et al. (2006) conducted a study in an e-
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learning context. According to their study, e-learning continuance intention is determined by 
satisfaction. Results from their study showed that a significant amount of variance in e-
learning satisfaction was explained (65%). To measure user satisfaction, they used three items 
adapted from previous studies. 

2.7.1 Customer satisfaction index model for e-government 
The existing customer satisfaction model does not fit with government organizations, so Kim 
et al. (2005) proposed the g-CSI (customer satisfaction index for government) model, which 
evaluates customer satisfaction for e-government. They suggested that the g-CSI model for e-
government was suitable for the Internet environment.  

Figure 6: Customer Satisfaction Model for e-Government 

(Source: Tae Hyun Kim, Kwang Hyuk Im, and Sang Chan Park, 2005, p. 42) 

In this model, “Perceived Quality” is linked to several activities related to the government. 
Perceived quality consists of information, process, customer service, budget execution, and 
management innovation. Accessibility of information and accuracy of information are the 
measurement criteria for information measurement; the process measurement criteria are 
easiness and cost, and the measurement criteria for customer service are expertness and 
kindness. Customer expectations before purchasing and perceived quality after purchasing 
affect customer satisfaction. Outcomes, such as trust and complaints are important factors in 
the perspective of government organization. 
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2.8 E-government success evaluation 
E-Government success depends on the existence and quality of fully transactional services 
(Becker et al., 2004). Following of a structured framework can minimize the pitfalls 
associated with implementing e-government projects successfully and thus lead to a higher 
chance of return on the immense investments often necessary for such projects. A framework 
for e-government project success appraisal was proposed by Xiao et al. (2004). It was 
suggested that such a systematic appraisal framework must include the following: 

a process for appraisal of system quality in e-government 
a process for appraisal of the match between system functionality and user needs, and 
a process for appraisal of the effectiveness of the project and its consequent impact on 
users as well as the organizations themselves. 

This translates to four areas that must be concentrated on to ensure e-government project 
success, such as the information systems being placed into use, the environment within which 
the e-government projects are developed, management and application of the e-government 
services, and user perception of the systems and how citizens, enterprises, and government are 
affected by the systems. 

2.8.1 E-government project success appraisal model 
Xiao et al. (2005) proposed an E-government project success appraisal model which was 
based on the enterprise information system success appraisal model, and in consideration of 
the characteristics of e-government itself. 

Figure 7: E-government Project Success appraisal Model 

(Source: Young Hu, JingHus Xiao, JiaFeng Pang Kang Xie (2005), p. 536) 

According to the authors, e-government systems and enterprise information systems are both 
human-machine systems, and by using electronic systems, users obtain information and 
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services. Both of the frameworks include the system and the use of system, but an e-
government system is much more complicated than the enterprise information system, and the 
foundation and environment of e-government are different from those of the enterprise 
information system. E-government cannot develop properly without a suitable environment. 
To that end, the e-government environment includes laws, management, information 
resources, standards, network facilities, personnel, securities, and techniques. They identified 
five variables in e-government: system quality, information quality, and service quality, the 
foundation and the environment of e-government, perceived usefulness of civil servants, 
enterprises and citizens, and user satisfaction. These five variables are similar to the enterprise 
information system and together, they have an impact on the individual, the organization, and 
the goal of e-government. 

2.9 Citizen trust as a success factor 
A government’s role is typically and traditionally that of protector and provider of services to 
its citizens. Citizen satisfaction depends on the quality of this protection extended by the 
government, and this is valid as well in the context of e-government systems. For the 
government’s part, its ability to perform its service as a protector depends on its ability to 
gather intelligence or information about the needs of the citizens, and based on such 
information, provide services that can help citizens in their activities. However, this requires 
that citizens also are willing to be informed by the government, receive directions, and in turn, 
provide information to the e-government system. Smooth functioning of these steps can 
ensure e-government success. Thus, trust becomes one of key components in enabling citizens 
to become willing to receive information and provide information to the e-government system 
in return (Lee and Rao, 2003). 

Several researchers have identified types of trust, such as cognition based, institution based, 
knowledge based, etc. (McKnight, Cummings & Chervany, 1998; Gefen, Karahanna & 
Straub, 2003; McKnight, Chaudhury & Kacmar, 2002). Cognition based trust is often formed 
upon situational cues or reputation and stereotyping (McKnight, Cummings et al., 1998; 
Morgan Hunt, 1994).

Institutional trust is defined as an individual’s belief that the presence of impersonal structures 
facilitates actions that are carried out for a successful future endeavor (Shapiro, 1987). 
Shapiro (1987) identifies two types of institution based trust; situational normality, which is 
the belief that if situations are normal, success is likely to follow; and structural assurances 
which, is the belief that the presence of promises, contracts, regulations, possible legal 
recourse, or guarantees increase the likelihood of success.
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The third type of trust, knowledge based trust, is identified as familiarity with the e-vendor 
(Gefen, Karahanna, Straub, 2003). They argue that familiarity increases the understanding of 
present actions. They further state that knowledge based trust decreases the uncertainty and 
risk inherent in Internet transactions and reduces any confusion regarding usage procedures 
within a Web site.  

2.9.1 Citizen satisfaction and Citizen Trust with e-government 
Government has the potential to improve citizen satisfaction by its appropriate use of 
information and communication technology. Citizens’ use of government Web sites, 
satisfaction with e-government service delivery, and trust are interrelated. Trust is strongly 
associated with satisfaction with the e-government services, and satisfaction is related to 
citizens’ perceptions about the service, such as the reliability of information provided by the 
government, the convenience of the service, etc. Trust is the expected outcome of e-
government service delivery (Welch et al., 2004). An absence of trust in government could be 
the reason for poor performance of government systems, and by improving service quality, 
trust can be restored. Trust-determining factors may vary between countries, cultures, and 
time. To evaluate government and determine the level of trust in government, citizens use 
different criteria for evaluation (Bouckaert & Walle, 2003).  

Most authors agreed that trust is an important determinant of public action, but the literature 
mentioned little about how to define citizen trust in government, and how it is gained and lost 
(Thomas, 1998). There are different factors that apply to trust development in cyberspace. 
These are security, reliability, identity and authentication, confidentiality, and verification and 
jurisdiction (Nelson, 1997). The level of individual trust depends on the actual performance of 
government and the interpretation of the government’s performance by citizens. Citizen 
interpretation can be formulated based on the gap between their expectations and the actual 
performance (reality) by the government. Citizens who are dissatisfied with the services 
provided will perceive lower levels of trust in government services, and the opposite will be 
true when citizens are satisfied with the government services (Welch et al., 2004). 

Welch et al. (2004) developed a model that explained Web site use, e-government 
satisfaction, and citizen trust in government. 
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Figure 8: Model of Web site use, e-government satisfaction, and citizen trust in 
government.

(Source: Welch et al., 2004, p. 378) 

The model identified that in the determination of e-government perception, Web site use is an 
important factor. Government Web site use is an important factor to determine whether it 
fulfills citizens’ expectations. This model includes two additional variables, perceived 
satisfaction with e-government, and perceived satisfaction with government in general. Both 
of these factors relate to citizen trust in government. Trust leads to citizen satisfaction, and 
citizen satisfaction influences trust. Government Web site use, overall e-government 
satisfaction, government Web site satisfaction, and Internet use are related to the measure of 
trust in government. 
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Chapter Three  

Proposed Research Model for the study 
3.1 Justification for using DeLone & McLean IS Success model
The purpose of this thesis is to identify the success factors of government e-service delivery 
from citizens’ perspectives. Based on the literature presented in the previous literature review, 
a framework is developed for evaluating the success of government e-service delivery. The IS 
Success model of DeLone & McLean (1992) was used as a base model. This model provided 
a common framework to evaluate IS effectiveness/success in information system research. 
Between 1993 and mid-1999, the IS Success model of DeLone & McLean was cited by 144 
refereed journal articles and 15 papers from the International Conference on Information 
Systems (ICIS). Within this research, very little was done in the context of e-government. 
Therefore, the aim of this study is to apply this model in the context of e-government to 
determine the possible differences between government e-service and other kinds of Internet 
service applications. In addition, the study will offer a better understanding of the success of 
online tax-filing systems.  

Based on previous research, it was suggested that success and its measurement may be 
different relative to the characteristics of the system and the organization. So according to the 
specific context, the model should be modified (Hu, 2002). Indeed, additional variables were 
incorporated from the literature to extend this model. The aim is also to test this model in an 
e-government context to determine the applicability of the model and learn the new 
relationships that may have significant impact with regard to the context. Of course, the 
process is still at an early developmental stage regarding the literature on measuring the 
performance (and success) of e- Commerce/e-Business and e-Government. To measure 
relative performance, some scholars propose extension of the existing success frameworks of 
DeLone & McLean (2004) (Scholl, 2006). Csetenyi (2000) explained that e-commerce and e-
business technologies could be applied in e-government to increase the efficiency of 
providing services to citizens and business. 

3.2 Re-specification and Extension of DeLone & McLean’s IS Success 
model
The researcher’s aim is to extend the model based on theoretical support obtained from 
previous studies and re-specify the model relative to context. It was decided to use a portion 
of the model and to exclude its use and net benefit constructs to avoid confusion among these 
items. Perceived usefulness was replaced by actual use in the proposed model. Seddon and 
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Kiew (1996) re-specified DeLone & McLean’s IS success model and replaced use with 
perceived usefulness. From their study, they found that information quality, system quality, 
and usefulness explained a large portion of the variance in user satisfaction. In the context of 
government e-tax service, users use tax Web sites when they need to file their tax returns and 
when they need information. Therefore, they don’t use such Web sites daily, but only a few 
times a year. In that situation, it was decided that perceived usefulness would be a better 
determinant of citizens’ satisfaction. If citizens think that using this service will offer them 
more benefits compared to using regular offline approaches, it will increase their satisfaction. 
According to Seddon (1997), “If people use IT because they expect it will be useful, it would 
seem eminently sensible to measure success by whether they found it was actually useful.” 

Rai et al. (2002) included an ease of use criteria in the success model proposed by Seddon & 
Kiew (1996) and applied it as a success criteria. Following them, it was decided to include 
ease of use as a success criterion in the proposed model.  

3.3 Research Questions and Hypothesis Development 
In the introduction chapter, the research problem was identified as “Developing a framework 
for evaluating the success of government e-tax service delivery.”

This research problem was divided into two specific research questions: 

Q1. What are the factors that influence the success of government e-tax service delivery? 
Q2. To what extent are these success factors interrelated? 

A series of hypotheses were developed from the second research question and the earlier 
theoretical discussion. These will be tested, and they will comprise the proposed research 
model as discussed below: 

3.3.1 System quality, information quality, e-service quality, and citizens 
satisfaction as a success measure 
To measure information system success, DeLone and McLean (1992) developed a success 
measurement framework known as an IS success model. In their model, system quality, 
information quality, and user satisfaction were identified as success criteria. DeLone and 
McLean updated their model in the context of e-commerce and based on support provided by 
Pitt et al. (1995), they included service quality as a success measure. 

System quality and Information quality 
In the Internet environment, System Quality measures the desire characteristics of an e-
commerce system (DeLone & McLean, 2003, 2004). It is important to evaluate Web site 
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functionality that focuses on the online service functions it provides. Among these, consistent 
availability of the Web site and speed of access to the Web site are essential. It is also 
important to judge the navigation characteristics of the Web site and evaluate the presence of 
links for necessary information (McKinney et al., 2002; Zhang et al., 2002).

From the previous literature, we found that ease of use was considered a component of system 
quality (Doll & Torkjadeh, 1988; Seddon & Kiew, 1996; Seddon, 1997). In this study, 
however, it was decided to retain these as separate constructs in the model. From the 
qualitative pilot test, it was found that the ease of use of the Web site or system is a very 
important criterion for users to use the system. Considering the overlap between system 
quality and perceived ease of use, items were selected to measure system quality. From the 
previous literature, 7 items were selected to measure system quality in areas that covered 
functionality, navigation, and accessibility as the main characteristics of system quality. It 
was decided to measure system quality directly using the items rather than the dimensions to 
avoid complication in the model. Several other authors have measured system quality in a 
direct manner, not including dimensions (Seddon & Kiew, 1996; Roca et al., 2006; Wang et 
al., 2007; Eldon, 1997). In the context of the present study, we defined system quality as 
follows:

System quality measures the desired functionality and performance characteristics of a 
government Web site. 

Information Quality is concerned with issues such as the relevance, timeliness, and accuracy 
of the information generated by an information system (DeLone & McLean, 2003; 2004). In 
the e-commerce context, information delivery is an important role of Web sites, and quality is 
considered a critical issue (McKinney et al., 2002). Several quality evaluation aspects are 
essential, including the correctness of the output information, the availability of the output 
information at a time suitable for its use, and the comprehensiveness of the output information 
content (Bailey & Pearson, 1983). It is also important to consider issues such as relatedness, 
clearness, and goodness of the information (McKinney, Yoon & Zahedi, 2002). Considering 
these important characteristics, 7 items were selected to measure information quality covering 
all these aspects, and it was decided not to use dimensions, as per earlier research (Rai et al., 
2002; Roca et al., 2006; Wang et al., 2007; Eldon, 1997). In the context of the present study, 
we defined information quality as follows: 

Information quality measures the characteristics of information provided by a government 
Web site. 
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E-service quality 
Service quality is an important factor to measure customer satisfaction (Caruana, 2002; 
Cronin and Taylor, 1992; Grönroos, 1984; Johnston, 1995). Some studies have reexamined 
the IS success model, and they include service quality as another important antecedent to user 
satisfaction (Kettinger and Lee, 1994, 1997; Pitt et al., 1995; Negash et al., 2003; Wang and 
Tang, 2003; Landrum and Prybutok, 2004). Parasuraman et al. (1988) identified the 
SERVQUAL model, which provides five dimensions of service quality measurement, namely 
tangibility, reliability, responsiveness, assurance, and empathy. Zeithaml et al. (2002) have 
developed e-SERVQUAL for measuring e-service quality, and they mentioned that e-SQ 
affects satisfaction. They identified four applicable dimensions, efficiency, reliability, 
fulfillment, and privacy, thus forming the core e-SERVQUAL scale that is used to measure 
customer perception of service quality delivered by online retailers. E-service quality is an 
important measure in public sectors, and it is comprised of three aspects, user-focused, user 
satisfaction, and outcomes (Buckley 2003). In the present context it was decided to measure 
e-service quality without dimensions, the items were selected from previous research that 
covered the key aspects of e-service quality. From previous research it was found that several 
scholars have measured e-service quality directly with the items without dimensions (Roca et 
al., 2006; Wang et al., 2007; Eldon, 1997).

In the context of the present study, we defined information quality as follows: 

E-service quality can be defined in a government context as the extent to which a Web site 
facilitates efficient and effective delivery of public services including information, 
communication, interaction, contracting, and transactions to citizens. 

Citizen Satisfaction 
Previous research findings suggested that user satisfaction is considered a significant factor in 
measuring success (DeLone & McLean, 1992; 2004; Seddon and Kiew, 1996; Seddon, 1997; 
Rai et al., 2002; Crowston et al., 2006; Torkzadeh 1994; McKinney et al., 2002). But the most 
important and challenging aspects involved were identifying whose satisfaction needed to be 
measured and determining how it could be measured. In the context of this study, the 
researcher’s aim is to measure citizen satisfaction. Citizen satisfaction with e-government 
services is related to a citizen’s perception about online service convenience (transaction), 
reliability of the information (transparency), and engagement with electronic communication 
(interactivity) (Welch, Hinnant & Moon, 2004). Within the context of this research, 
satisfaction is considered as a citizen’s evaluative judgment of overall use of the service. 
Three items signifying success attribution and need fulfilment were selected from Oliver 
(1997) to measure satisfaction. These items have also been used by Cronin et al. (2000) as an 
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evaluative set for measuring satisfaction in the context of service industries. Given this 
research context and based on previous studies, we defined satisfaction as follows: 

“The degree to which a citizen is satisfied with his or her overall use and overall evaluation 
of the e-service provided by the government.” 

The ultimate measure of success is related to the use of and the satisfaction with the system. 
Poor usefulness or responsiveness can discourage customer usage of an e-commerce system 
since the user visits a site at his/her own free will. To determine user satisfaction, information 
aspects and system features were separated by DeLone and McLean (1992). System quality 
and information quality both affect user satisfaction (DeLone & McLean, 1992; 2004; 
McKinney et al., 2002; Seddon, 1997; Seddon & Kiew, 1996; Molla & Licker, 2001). 
Szymanski and Hise (2000) found that to determine customer satisfaction, Web site design 
issues and product information aspects are important. Web customer satisfaction can be 
influenced by satisfaction with the quality of a Web site's information content, and the Web 
site's system performance for information delivery (McKinney et al., 2002). System and 
information quality are positively related with satisfaction. That indicates the higher system 
quality and information quality are perceived by users, the more satisfied they are with the 
system (DeLone & McLean, 2004). Several studies found that e-service quality is the 
determinant of satisfaction (DeLone & McLean, 2003; 2004; Cao et al., 2005, Yang & Fang, 
2004)

The discussions lead to the following hypothesis: 

Table 6: List of proposed hypotheses, H1- H3 

Hypothesis Reference 
H1 System quality in the government Web 
site has a positive effect on citizen’s 
satisfaction with the e-tax service. 

DeLone & McLean (1992, 2003, 2004); 
Seddon & Kiew (1994); Seddon (1997); 
Molla & Licker (2001); Xiao et al. (2005). 

H2 Information quality in the government 
Web site has a positive effect on citizens’ 
satisfaction with the e-tax service. 

DeLone & McLean (1992, 2003, 2004); 
Seddon & Kiew (1994); Seddon (1997); Xiao 
et al. (2005). 

H3 E-service quality in the government Web 
site has a positive effect on citizen’s 
satisfaction with the e-tax service. 

DeLone & McLean (2004); Molla & Licker 
(2001); Caruana (2002); Cronin and Taylor 
(1992); Grönroos (1984); Johnston (1995); 
Kettinger and Lee (1994, 1997); Pitt et al. 
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 (1995); Parasuraman et al. (1988), Xiao et al. 
(2005).

3.3.2 Perceived usefulness and perceived ease of use as a success measure 
Seddon (1997) re-specified and extended the DeLone & McLean IS success model and added 
perceived usefulness as an important success measure for IS success. Along with system 
quality and information quality, they included perceived usefulness and identified that system 
quality and information quality are the important factors in determining perceived usefulness. 
They also included perceived usefulness as a determinant of user satisfaction. Davis et al. 
(1989) also found that perceived usefulness is an important predictor of IS use. Perceived 
usefulness and satisfaction are two important indicators in enterprise resource planning (ERP) 
systems. In the ERP context, perceived usefulness has a direct effect on user satisfaction 
(Levin et al., 2005). In the context of the present study, perceived usefulness is defined as 
“The degree to which a citizen believes that using a particular e-service is useful for him or 
her and increases work performance.” Higher system quality in an online tax filing system, 
such as easy navigation, fast access, and functionality, can increase the taxpayers’ 
performance, which can help them perceive the system as being useful. It has also been 
claimed that Perceived ease of use can be positively influenced by system quality, meaning 
factors behind system quality can lessen the effort users have to make in their usage of 
information technology. Similarly, high information quality, such as accurate, complete, and 
relevant tax information may increase taxpayers’ performance in filing their tax returns, and 
may help them to achieve perceived usefulness of the system (Chang et al., 2005). 

People’s belief in the usefulness of a web site is greatly influenced by the quality of 
information presented by a web site. According to Lin and Lu (2000), perceived usefulness is 
directly and positively influenced by information quality, however the same cannot be said of 
perceived ease of use. This view agrees with past studies (DeLone & McLean, 1992; Seddon, 
1997) which also found that information quality and usefulness of a system are closely 
related, and that users will perceive a web site to be of greater usefulness if it provides a 
higher quality of information. The higher quality of information, however, does not 
necessarily translate into a greater degree of ease of use for the user. 

Lin & Liu (2000) further contend that users’ beliefs regarding perceived usefulness and 
perceived ease of use with respect to a web site are influenced by the effectiveness of 
response time. Response time with regard to a web site is defined as the waiting time spent by 
a user in interacting with the site. In this research, the items selected to measure e-service 
quality represent responsiveness and efficiency of the web site. The effect of response time on 
perceived ease of use is measured to be greater than that on perceived usefulness. This view is 
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supported by Eighmey (1997) who states that a shorter response time results in a shorter and 
more fluid interaction time with the machines, resulting in a higher level of ease of use 
relating to the web site.  

System quality in this research is measured by items related to accessibility of the web site, 
navigation facilities, and functionality of the web site. System accessibility is stated to have a 
direct and positive relationship with perceived ease of use, but not with perceived usefulness 
of a system (Lin & Liu, 2000). Accessibility is defined as how available the related system is 
when the user attempts to access the site; whether there are fewer impediments towards the 
user using the system as needed. This leads the user to perceive usage of the system to be 
easier (ibid). Lucas and Spitler (1999) found that system quality has an impact on both 
perceived ease of use and perceived usefulness.

Rai et al. (2002) extended the Seddon model and identified perceived ease of use and 
perceived usefulness as antecedents of satisfaction. According to Davis et al. (1989), 
perceived ease of use “refers to the degree to which a person believes that using a particular 
system would be free of effort” (Davis 1989, p. 320). They also mentioned that perceived ease 
of use is an antecedent of perceived usefulness. Some other literatures have offered the same 
finding that “perceived usefulness is influenced by perceived ease of use (Igbaria et al., 1997; 
Gefen & Keil, 1998). If citizens can complete their tax filing processes effectively and the 
system is easy to use, then they will be interested in using this online service. In the online tax 
filing context, perceived usefulness is directly determined by perceived ease of use (Chang et 
al., 2005). For the present study, perceived ease of use is defined as “The degree to which a 
citizen believes that using a government e-service is free of effort.”

These discussions led to establishment of the following hypotheses: 

Table 7: List of proposed hypotheses, H4 –H9 

Hypothesis Reference 
H4 Perceived usefulness of the government 
Web site has a positive effect on satisfaction 
with the e-tax service.  

Seddon (1997); Levin et al. (2005). Rai et al. 
(2002); Roca et al. (2006) 

H5 Perceived ease of use of the government 
Web site has a positive effect on satisfaction 
with the e-tax service.  

Seddon (1997); Levin et al. (2005). Rai et al. 
(2002); Roca et al. (2006) 

H6 Perceived ease of use of the government 
website is positively related to Perceived 

Davis et al. (1989); Igbaria et al. (1997); 
Gefen & Keil (1998) 
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usefulness of the e-tax service. 

H7 System quality of the government Web 
site is positively related to Perceived 
usefulness of the e-tax service. 

Seddon (1997); Chang et al., 2005; Lucas and 
Spitler (1999) 

H8 Information quality of the government 
Web site is positively related to Perceived 
usefulness of the e-tax service. 

Seddon (1997); Chang et al., 2005 

H9 E-service quality of the government Web 
site is positively related to perceived 
usefulness of the e-tax service. 

Lin & Lu (2000) 

H10 System quality of the government 
website is positively related to perceived ease 
of use of the e-tax service. 

Chang et al., 2005 ; Lin & Lu (2000) ; Lucas 
and Spitler (1999) 

H11 E-service quality of the government 
website is positively related to perceived ease 
of use of the e-tax service. 

Lin & Lu (2000) 

3.3.3 Citizen Trust as a success measure 
Successful use of information communication technology creates the opportunity for the 
government to increase citizen satisfaction through government delivery of e-services. Citizen 
satisfaction with e-government services is related to the use of a government Web site, and 
citizen satisfaction is positively associated with trust in government. Increased citizen trust in 
government will increase citizen satisfaction in government e-service delivery (Welch et al., 
2004; Welch & Hinnant 2002). Citizens’ perceived quality of public service delivery 
increases citizen satisfaction, citizen satisfaction is strongly related to trust in government 
service delivery (Walle et al., 2002). Trust increases the perceived usefulness of the Web site. 
If users have trust in the Web site, they are ready to pay a higher price for this relationship, 
which adds to the advantage of the Web site. When a user uses the Web site, it is necessary 
that the Web site be understandable and easy to use. Perceived ease of use also increases the 
trust invested in the Web site (Gefen, Karahanna & Straub 2003; Holsapple & Sasidharan 
2005). Trust is being measured by four items that measure knowledge based trust. Based upon 
the different trust categorizations discussed in the literature, it is decided that knowledge 
based trust best reflects the context of this research in view of the organization of the Web site 
selected.
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This leads us to establish the following hypotheses: 

Table 8: List of proposed hypotheses, H10-H14 

Hypothesis Reference 
H12 Trust is positively related to Citizen 
Satisfaction with the e-tax service.  

Welch et al. (2004); Welch & Hinnant 
(2002); Walle et al. (2002). 

H13 Trust is positively related to perceived 
usefulness of the e-tax service. 

Gefen, Karahanna & Straub (2003); 
Holsapple & Sasidharan (2005). 

H14 Perceived ease of use is positively 
related to trust in the government Web site. 

Gefen, Karahanna & Straub (2003); 
Holsapple & Sasidharan (2005). 

3.4 Conceptual framework  
Based on the theoretical perspectives and the hypotheses discussed thus far, the following 
conceptual model is proposed, which incorporates concepts from earlier models to be applied 
to testing in the area of e-government. This model is conceptually based on the DeLone & 
McLean IS success model (1992).  

From the discussions concluded so far, it becomes evident that system quality, information 
quality, and e-service quality affect user satisfaction. (DeLone & McLean, 1992; 2003; Xiao 
et al., 2005; Molla & Licker, 2001; Seddon & Kiew, 1994; Seddon, 1997). From previous 
studies, we found that perceived usefulness and perceived ease of use have an impact on user 
satisfaction (Rai et al., 2002; Seddon, 1997; Bhattacherjee 2001; Roca et al., 2006). System 
quality, information quality and e-service quality determine perceived usefulness (Seddon, 
1997), and perceived ease of use relates to perceived usefulness (Igbaria et al., 1997; Gefen & 
Keil, 1998.). Perceived ease of use determines citizen trust, and citizen trust has an impact on 
perceived usefulness (Gefen, Karahanna & Straub 2003; Holsapple & Sasidharan, 2005). 
Citizen trust also increases citizen satisfaction (Welch et al., 2004; Welch & Hinnant, 2002).  
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Figure 9: Proposed model for E-government Success

In this study, e-government success is defined through citizen satisfaction. Citizen satisfaction 
is proposed to be determined by e-government system quality, information quality and e-
service quality, citizen trust, perceived usefulness, and perceived ease of use of the system. 

3.5 Operational definitions of variables and measurement scales 
The table below identifies the relevant variables that have been incorporated into the model. It 
also provides brief explanations of the variables as well as the measurement scale employed 
to test the model.  

Table 9: Variables and operational definitions as identified in the research model 

Name of the variable Original definition Operational Definition 

System quality System Quality in the 
Internet environment, 
measures the desired 
characteristics of an e-
commerce system (DeLone & 
McLean 2003, 2004). 

System quality measures 
desired functionality and 
performance characteristics 
of a government Web site. 

Information quality Information Quality is Information quality measures 
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 concerned with issues such as 
the relevance, timeliness and 
accuracy of the information 
generated by an information 
system. 

the characteristics of 
information provided by a 
government Web site.  

e-Service quality E-service quality can be 
defined as “the extent to 
which a Web site facilitates 
efficient and effective 
shopping, purchasing and 
delivery of products and 
services” (Parasuraman et al., 
2002).

E-service quality can be 
defined in a government 
context as the extent to which 
a Web site facilitates efficient 
and effective delivery of 
public services, including 
information, communication, 
interaction, contracting and 
transactions to citizens. 

Citizen Satisfaction “User satisfaction refers to 
the degree to which an 
individual is satisfied with his 
or her overall use of the 
system under evaluation” 
(Hu, 2002). 

Degree to which a citizen is 
satisfied with his or her 
overall use and over all 
evaluation of the e-service 
provided by government. 

Perceived Ease of use The degree to which an 
individual believes that using 
a particular system would be 
free of effort (Davis, 1989). 

The degree to which a citizen 
believes that using a 
government e-service is free 
of effort. 

Perceived usefulness The degree to which an 
individual believes that using 
a particular system would 
enhance his or her job 
performance (Davis, 1989). 

The degree to which a citizen 
believes that using a 
particular e-service is useful 
for him or her and increases 
work performance.

Citizen trust Trust is a set of specific 
beliefs dealing primarily with 
the integrity (trustee honesty 
and promise keeping), 
benevolence (trustee caring 
and motivation to act in the 
truster’s interest), 

Trust is a set of specific 
beliefs dealing with integrity, 
benevolence, competence, 
and predictability of 
government e-service 
delivery. Here, integrity 
means government honesty 
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competence (ability of trustee 
to do what the truster needs), 
and predictability (trustee’s 
behavioral consistency) of a 
particular e-service vendor 
(Luarn & Lin 2003). 

and promise keeping, 
benevolence indicates that 
government cares about the 
citizens’ interests, 
competence means that 
government has the ability to 
do what citizens need, and 
predictability indicates the 
government’s behavioral 
consistency.
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Chapter Four 

Methodology 
This chapter presents the steps related to the research methodology followed in the current 
research. Discussions began with the research design, explaining the exploratory, descriptive, 
and causal nature of the research, and then it further discusses the research approaches 
available, the qualitative and quantitative. Later, it proceeds with selection of the appropriate 
research method for this study. This is followed by the research strategy selection, sampling, 
data collection, data analysis and reliability, and the validity issues that affect the present 
investigation. 

4.1 Research design
A research design is simply “the basic directions or recipe for carrying out the project” (Hair 
et al., 2003, p. 57), and it can be classified in various ways. The most widely used methods 
identified by Chisnall (1997) are, 1) Exploratory, 2) Descriptive and, 3) Causal.

Exploratory research helps the researcher clarify the understanding of a problem and assess 
the phenomenon in a new light, especially when the researcher lacks a clear idea about the 
research area. Searching the literature, speaking with experts in the subject, and conducting 
focus group interviews are the three different ways used to conduct exploratory research 
(Saunders, Lewis & Thornhill, 2003). Descriptive research describes a situation or activity 
designed to measure an event and activity and used to test a hypothesis (Hair et al., 2003). 
According to Cooper & Schindler (2003), the objectives of descriptive studies are 
descriptions of the characteristics related with the particular population, estimation of the part 
of a population that includes these characteristics, and determining the relations between the 
different variables. Causal research is needed when the research must test whether one 
occasion caused another (Hair et al., 2007).

The purpose of the research is to identify the success factors of government e-tax service. For 
this purpose, a success model has been developed based on previous literature to test this 
specific area. In this proposed research model, seven variables were identified as success 
factors based on previous research, and these factors are interrelated with each other. Several 
hypotheses were formulated based on the research model. The aim is to test the hypotheses 
and determine the strength of the relationships. Based on the purpose of the study, this 
research is primarily descriptive. After conducting the literature review but before finalizing 
the model, a small qualitative study was conducted to examine the applicability of the 
variables in the area of e-government, since most of the variables were selected from IS and e-
commerce research areas. The additional purpose was to determine whether any more factors 
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are related to the research area. Considering these issues, we can also state that this thesis is 
somewhat exploratory. 

This study should not be viewed as an attempt at causal research. It is neither practical nor 
feasible to account for and examine all variables that can lead to a phenomenon; however, we 
must be open to the possibility of other variables that are not included in the model, which 
could account for high correlations. 

4.2 Research Approach
A research approach that follows a quantitative approach falls within the post positivist claim 
of knowledge position. The main characteristics are breaking the problem down to specific 
variables, building of hypotheses, and testing theories using instruments and observations that 
provide statistical data (Creswell, 2003). Quantitative research usually involves building up 
hypotheses based on theoretical statements, and variables measured for effects. Random 
sampling is conducted to reduce error and bias and sample size is chosen to represent the 
sample population (Newman & Benz, 1998). The interpretive and naturalistic approach is 
involved in a qualitative research approach. From the natural settings, researchers study 
events, the aim of which is to interpret the phenomena in terms of the meanings people bring 
to them, where the researcher uses case studies, personal experience, interviews, 
observational, historical, and visual text to collect a variety of empirical materials (Creswell, 
1998). When researchers generate research ideas, then concepts are being explored, the aim of 
which is to get into the behavior; qualitative research is valuable in these stages (Chisnall, 
1997).

According to Hair et al. (2007, p.152) comparison of qualitative and quantitative approaches 
is discussed below: 

Table 10: A comparison between qualitative and quantitative approaches 

Description Quantitative approach Qualitative approach 

Purpose: Collect quantitative data Collect qualitative data 

More structured data 
collection techniques and 
objective ratings. 

More unstructured data 
collection techniques requiring 
subjective interpretation. 

Higher concern for 
representativeness.

Less concern for 
representativeness.

Properties:

Emphasis on achieving Emphasis on the 
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reliability and validity of 
measures used. 

trustworthiness of 
respondents.

Relatively short interviews 
(1 to 20 minutes) 

Relatively long interviews 
(1/2 to many hours) 

Interviewer questions 
directly, but does not probe 
deeply.

Interviewer probes actively 
and must be highly skilled. 

Large samples (over 50) Small samples (1-50)  

Result relatively objective. Result relatively subjective 

The purpose of this research is to develop a success model based on previous literature, and 
test a success model in the area of government e-tax service; therefore, the quantitative 
approach was chosen to test the developed research model empirically. This research process 
involves building up hypotheses based on theoretical statements. The quantitative approach 
was chosen to test the developed research model empirically since that approach is more 
useful for testing theory (Hair et al., 2007). In addition, it allows the researcher a greater 
variety of structured data collection techniques for use with a large representative sample, in 
order to achieve reliability and validity of the measures used. 
However, a small qualitative pilot study was conducted to determine whether the variables 
selected are appropriate in the specific context, and to learn if any additional variables could 
be included in the research model. 

4.3 Research strategy
The research strategy is the general plan set by the researcher that outlines how the researcher 
plans to answer the research question(s). It specifies the source of data collection with 
consideration of issues such as access of data, time, location, money and ethical issues. The 
main research strategies are experiment, survey, case study, action research, grounded theory, 
ethnography, and archival analysis. In business research, the survey strategy is a popular and 
common one that allows a large amount of data to be collected from a sizeable population in a 
economical way (Thornhill et al., 2003).The purpose of this research is to test a developed 
success model and hypothesis. To establish generalizability within the specific context of the 
proposed model with representative data, the survey was chosen as a suitable strategy for data 
collection.
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4.4 Sampling
Obtaining a sample is necessary, since collecting data from the entire population (a census) is 
virtually impossible. The key to sampling is to achieve representativeness of the population. 
The two approaches to sampling are probability and non-probability sampling. Probability 
sampling is used more commonly where issues of generalizability and/or drawing statistical 
conclusions are involved (Hair et al., 2003). Non-probability samples, on the other hand, are 
chosen during the exploratory phases and during pretesting of survey questionnaires. Hair et 
al. (2003) poses three principal questions for determining the course of the research process: 
(I) whether a sample or census should be used, (II) in the case of sampling, which sampling 
approach to use, and (III) how large the sample should be.  

In quantitative research, the primary goal is to obtain a representative sample. The 
researcher’s aim is to collect a small unit of cases from a large population, in which a smaller 
group is representative of a larger group of the population, and the researcher can produce 
accurate generalizations about the larger group (Neuman, 2003). Thus, the Swedish e-tax 
service is considered an application area for this study. In view of that, research data has been 
collected from Sweden. The reasons for choosing Sweden are 1) the researcher is positioned 
in Sweden, thus it is easier to collect data, and 2) in terms of Internet usage maturity and IT 
usage, Sweden holds a leading position. According to an International Data Corporation 
finding (IDC report, 2006), Sweden was ranked as the leading IT nation. In Sweden, the 
Internet penetration rate is 77.3%, with 6,981,200 Internet users (Nielsen//NetRatings
December 31, 2007).

4.4.1 e-Tax services in Sweden 
In Sweden, approximately 6.5 million paper versions of tax forms are sent annually to 
Swedish citizens for tax filing purposes. Citizens can file their taxes through the Internet by 
using a “soft electronic ID”. This personal identity number (PIN) and password combination 
is provided by the Tax board in the paper tax form. Citizens can also use the Tax board’s 
telephone services or contact tax representatives via cell phone-based Short Message Service 
(SMS) text messaging. When contact is initiated via telephone or SMS, citizens must enter the 
PIN and password they received for authentication and confirmation. The main objective of 
the tax filing e-service provided to the citizen is to simplify the declaration process and 
improve services for the citizen (Booz Allen Hamilton consulting report, 2005; IDABC, e-
government news 2005, Sweden). Significant handling, storing and processing costs are 
associated with handling of the paper tax forms, but these costs can be reduced by using the 
electronic process. More than 2.1 million Swedish citizens used this e-service offered by the 
national tax board in 2005, which generated a savings of at least €2.75 million (Booz Allen 
Hamilton consulting report, 2005). 
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In 2002, 400,000 taxpayers filed their income tax declarations electronically. In 2004, that 
number increased to 1,057,000, and in 2005, it more than doubled, reaching 2,117,420. Most 
citizens submitted their income tax declarations through the Internet by using their either soft 
electronic ID provided by the tax board (896,236 persons), or with an electronic ID (422,787 
persons). The e-filing project manager at the national tax board, Kay Kojer, mentioned that 
the board was very pleased and satisfied with the success. The tax board expects the e-
declaration number and amount of savings will increase further next year (IDABC, e-
government news 2005, Sweden).  

Almost 6.8 million people had the opportunity to pay their taxes through an electronic 
medium during the tax year 2006-2007. The number of taxpayers who utilized the electronic 
method of tax payment was 3,103,031, of which 1,657,848 were women and 1,445,183 were 
men. Thus, about 45% of taxpayers used electronic payment, and 55% used a paper-based 
declaration. The number reflects an increase of more than a half million users who started 
using an electronic method from the previous year. Out of the 3.1 million who paid taxes 
electronically, 60% used the Internet, of which 40%, or 1,241,212 people, used the security 
code system. The other 20%, or 620,606 people, used an “e-legitimation” or electronic ID 
system to declare their taxes (Skatteverket pressmeddelande, 2007-05-03). This is a clear 
indication of the increasing success of Sweden’s e-tax filing service. Thus, it is necessary 
determine the factors that influence the success of government e-tax service in Sweden. 

Using a sample rather than a census of the whole population is the obvious choice. The choice 
of the sample used, however, is more difficult. Hair et al. (2007) outline a series of steps in 
determining a representative sample. 

4.4.2 Defining the target population 
The target population is defined as “the complete group of objects or elements relevant to the 
research project” (Hair et al., 2007). The sampling unit in question includes individuals, while 
the other factors that define the sample population are their eligibility to pay taxes and their 
experience with paying taxes online, and since the survey is being conducted with the 
Skatteverket Web site, residency in Sweden is also a requirement. To identify the success 
factors in government e-tax service in Sweden, we focused on the government Web site 
http://www.skatteverket.se, which is primarily a tax services-related Web site, but also 
provides other services to the citizens. A typical respondent for the survey is a person who has 
some experience with the site. 

Thus, the target population for the current study can be defined as follows: 

http://www.skatteverket.se
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Table 11: Target population defined 

Element Individuals experienced in using the tax 
(skatteverket.se ) Web site 

Sampling unit Swedish residents who are eligible to pay 
taxes

Extent All of Sweden 
Time January – March 2008 

4.4.3 Choosing the sample frame 
Hair et al. (2003) define the sampling frame to be a working definition of the target 
population, such as a directory listing of businesses or university registration lists. It may not 
be possible to achieve such a finely tuned sample frame for this research, since it is not 
possible to access a listing of the exact taxpayer set comprised of those who pay their taxes 
through the Internet, and/or use the skatteverket.se Web site for informational or other 
functional purposes. The impossibility arises due to privacy laws that prevent tax authorities 
from releasing such details. Further, such work would be both vast and impractical. However, 
we can still narrow the number to reach a workable sample frame. 

About 6.8 million people had the opportunity to pay their taxes through an electronic medium 
during the tax year 2006-2007. The total number of taxpayers who utilized the electronic 
method of tax payment was 3,103,031, of which 1,657,848 were women, and 1,445,183 were 
men. Thus, about 45% of taxpayers used electronic payment facilities, while 55% used a 
paper-based declaration. The number shows an increase of over half a million users who 
began using the electronic method compared to the previous year. 

The electronic medium includes the Internet as well as paying through telephone and SMS. 
Of the 3.1 million who paid taxes electronically, 25% declared taxes via telephone and 15% 
via SMS. The rest, 60%, used the Internet. Of that number, 40% or 1,241,212 people used the 
security code system, whereas the other 20%, or 620,606 people, used an “e-legitimation” or 
electronic ID system to declare their taxes. 

However, it should be remembered that those who paid their taxes using the paper-based form 
may still be familiar with the skatteverket site, and may have used it for other purposes than 
for paying taxes. However, it is impossible to obtain a reliable figure of those in that 
condition. Thus, for this research, the population for our sample frame consists of at least 1.8 
million people, but is perhaps considerably higher. Some 11,687 emails were sent to those 
within this target population.
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Hair et al. (2007) mention several possible flaws that may be present in sampling frames. 
Chief among these are that it may include elements that do not belong in the frame, that it 
may contain duplicate elements, and that it may not be up to date. We countered the first 
possibility by requesting of potential respondents that only those with experience with the 
Web site should proceed with the survey, thus targeting only the taxpayers. For the other 
possible flaws that pertain to organizations, email addresses were entered individually, thus 
preventing the chance of repetition. Also, for organizations such as municipalities, contact 
points were often used that enabled us to obtain and reach a current listing of employees, thus 
further avoiding repetition. Therefore, significant attention was paid to minimizing procedural 
flaws within the sample frame selected. 

4.4.4 Selecting the sample method 
The sampling method was considered based upon three constraints: the nature of the study, 
the objectives of the study, and the budget constraints (Hair et al., 2007).

Several types of sampling methods are available that may be used to collect data for this 
research. They are simple random sampling, systematic sampling, stratified sampling, cluster 
sampling, and multistage sampling. In probability sampling, the intent is to deploy a 
procedure that allows an element a random, non-zero chance of being selected. 

Since our qualifying element is experience with the Web site among those with the ability to 
pay taxes, we can rule out the use of a stratified sampling method. That approach would 
warrant some kind of differentiation based upon demographic features, such as age, marital 
status, income, etc. Even if stratification had been utilized, we would then be left with only 
one stratum of users, which serves no purpose. Similarly, we rule out the use of cluster and 
multistage cluster sampling, since there are no particular or significant characteristics within 
the target population that can focus the identification of clusters.

We also have a choice to proceed with either random probability sampling or systematic 
sampling. In this case, a random sampling could be conducted, perhaps using a telephone 
directory for each region within Sweden, and then by using a simple random sampling taken 
from the addresses and phone numbers listed. However, there are several disadvantages to 
this method. One of the principal disadvantages is that there is no way to judge whether the 
person to whom the mail is sent fits the element chosen for the target population. This would 
result in a very large number of questionnaires being mailed, with their attendant costs; 
however, the response rate would be unpredictable at best. It is also possible that very few 
addressees among the random samples chosen would be Internet users. Clearly, this approach 
is error-prone, expensive and impractical. 
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Finally, keeping the practical constrains of collecting data within the scope of the research, 
and the resources available, it is then decided to adopt a convenience sampling method. Hair 
et al. (2007) define convenience sampling as a method that involves selecting sample 
elements based on their ready availability, but who can also provide the information required. 
It is, thus, a non-probabilistic sample that is chosen based on personal experience, 
convenience, and expert judgement. The motivation behind choice of a convenience sample is 
that it allows for completion of a survey or interview within a short amount of time and within 
cost limitations. These were two major constraints in conducting this research, hence the 
choice of convenience sampling. 

The disadvantage of a convenience sample is that it may not be statistically representative of 
the population. To reduce such problems, sample elements were chosen from the 
municipalities and universities so that they represent the target population (the Swedish 
taxpayers), however they may not be taken to be representative of the entire population, 
unlike a probabilistic sample. Thus the initial sample frame is a mix of convenience and 
judgement sampling. 

To achieve further representativeness within the convenience sample, a systematic sampling 
was then conducted within the chosen frame. Systematic sampling involves the random 
selection of an initial starting point on a list, and thereafter proceeding with every nth element 
in the sample frame. Simplicity and flexibility are the major advantages of systematic 
sampling (Cooper & Schindler, 2003). For this research, the target population is taxpayers, 
who by definition must be employees. Thus, organizations were incorporated as a mode for 
simplifying the process of contacting employees; i.e., potential respondents as taxpayers. 
Here, we made the choice of selecting municipalities all over Sweden to be the primary type 
of organization being targeted. By its nature, a municipality represents the people, and the 
employee profiles reflect its citizens, since people from different educational and other 
backgrounds are all resident in the employee profiles, just as in the surrounding society. As a 
secondary source, six universities from different parts of Sweden (by region) were selected to 
send out the surveys. Two universities were selected from north and central Sweden, two 
were selected near Stockholm, and two were selected from southern Sweden. 

Within each county, listings were made of the municipalities within. A municipality was 
chosen at random as an initial starting point, and every third municipality thereafter was 
selected from the list to be contacted. The procedure was then repeated for the next county 
and for other types of organizations. Thus, a systematic random sampling was implemented.  

A possible flaw with results obtained through this method might be that more people could 
respond from one region than another. This may have presented a problem in achieving 
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representativeness if one region within Sweden showed characteristics that its taxpaying 
population was significantly different from that of another municipality. However, we do not 
have any such evidence. As a result, there should be no such problem in achieving relative 
representativeness as long as it meets the sample size requirement, which is dependent on the 
number of variables and parameters in the research model.  

4.5 Data Collection
4.5.1 Developing a measure for the study
The measures used in this thesis were adapted primarily from previous research. But few of 
the item scales were developed from the exploratory qualitative study that was conducted. 
DeLone & McLean’s (1992) IS success model was used as the base model in this study, but 
DeLone & McLean did not test their model empirically and they did not develop scales. Other 
researchers used this model or part of it in different contexts and empirically tested it in those 
different contexts. So, the measurement items used in the proposed model were derived from 
different IS and marketing literature, and they will be tested in the e-government context. 
Accordingly, the wording was changed for some items based on this context. For scales 
development, we followed the step suggested by Churchill (1979). These steps are discussed 
below.

Specifying the domain of the construct 
In the first step, researcher attempted to specify the domain of the construct. Based on the 
literature review, all variables were defined in this model. Some of the definitions were 
adapted directly. For others, however, some changes were incorporated to fit with the context. 

Generation of item scales 
The second step was the generation of item scales. In this stage, measurement items for each 
variable were selected by reviewing IS success, E-commerce success, and Marketing 
literature. Additionally, some of the wording was changed to fit with the e-service context. In 
this stage, the researcher’s aim was to create an item pool to measure the variables identified 
in the proposed model.  

Items scales for system quality:

Seven items were selected to measure system quality, which covered the functionality and 
desired characteristics of the e-government Web site. Items were selected from the previous 
studies done by  Liu & Arnett (2000); McKinney et al., (2002); Smith (2001); Aladwani & 
Palvia (2002); Wangpipatwong et al. (2005), Stockdale & Borovicka (2006); Cao, Zhang & 
Seydel (2005) 
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Table 12: Measurement scale for system quality 

Variable Items References 

Sysq1-This Web site provides necessary 
information and forms to be downloaded.
Sysq2-This Web site provides helpful 
instruction for performing my task. 
Sysq3-This web site provides fast 
information access. 
Sysq4-This Web site quickly loads all the 
text and graphics. 
Sysq5-It is easy to go back and forth 
between pages. 
Sysq6-It only takes a few clicks to locate 
information. 

System 
quality

Sysq7-It is easy to navigate within this site. 

Liu & Arnett (2000); McKinney 
et al. (2002); Smith (2001); 
Wangpipatwong et al. (2005); 
Stockdale & Borovicka (2006); 
Cao, Zhang & Seydel (2005); 
Aladwani & Palvia (2002) 

Item scales for Information quality: 

Seven items were selected from previous literature to measure information quality, which 
were measures of the characteristics of information provided by government Web sites. Items 
were selected per the previous study done by Aladwani & Palvia (2002), Liu & Arnett (2000); 
Bailey & Pearson (1983); Eldon Y. Li (1997); Smith (2001); Wangpipatwong et al. (2005); 
McKinney et al. (2002), Stockdale & Borovicka (2006);  Seddon & Kiew (1996), Rai et al. 
(2002); Cao, Zhang & Seydel (2005), Roca et al. (2006). 

Table 13: Measurement scale for information quality

Variable Items References 

Infq1-Information on this Web site is 
free from errors.
Infq2-This Web site provides 
information precisely according to my 
need/Precision of information. 
Infq3-Information on this Web site is 
up-to-date.
Infq4-This Web site provides 
information I need at the right time. 

Information 
quality

Infq5-Information presented in this Web 

Aladwani & Palvia (2002); Liu & 
Arnett (2000); Bailey & Pearson 
(1983); Eldon Y. Li (1997); Smith 
(2001); Wangpipatwong et al. 
(2005); McKinney et al. (2002); 
Stockdale & Borovicka (2006); 
Seddon & Kiew (1996), Rai et al. 
(2002); Cao, Zhang & Seydel 
(2005); Roca et al. (2006)
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site is related to the subject matter. 
Infq6-Information on this Web site is 
sufficient for the task at hand. 
Infq7-Information contains necessary 
topics to complete related task. 

Measurement items for e-service quality 

Nine items were selected to measure e-service quality from the previous studies done by 
Zeithaml, Parasuraman, and Malhotra (2000, 2002, 2005); Xie, Tan & Li (2002); Aladwani & 
Palvia (2002); Wangpipatwong et al. (2005); Stockdale & Borovicka (2006); Liu & Arnett 
(2000); Collier and Bienstock (2006); Roca et al. (2006); Smith (2001). 

Table 14: Measurement scale for e-service quality 

Variable Items Reference 

E-sq1-This Web site makes it easy to 
find what I need.
E-sq2-This Web site makes it easy to get 
anywhere on the site. 
E-sq3-This Web site is well organized. 
E-sq4-This Web site is available at all 
times. 
E-sq5-This web site will not misuse my 
personal information. 
E-sq6-Symbols and messages that signal 
the site is secure are present on this Web 
site.
E-sq7-Automated or human email 
responses or serving pages provide me 
prompt service. 
E-sq8-It is easy to find the responsible 
person’s contact details. 

E-service quality  

E-sq9-Various FAQs help me to solve 
problems myself  

Zeithaml, Parasuraman, and 
Malhotra (2000, 2002, 2005); 
Zeithaml, Parasuraman, and 
Malhotra (2000), Aladwani 
& Palvia (2002), 
Wangpipatwong et al. 
(2005), Stockdale & 
Borovicka (2006); Liu & 
Arnett (2000), Collier and 
Bienstock (2006); Xie, Tan 
& Li (2002); Roca et al. 
(2006)
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Measurement items for citizen satisfaction: 
Three items were selected for measuring citizen satisfaction. These were derived from studies 
conducted by Oliver (1997) and Cronin, Brady & Hult (2000).

Table 15: Measurement scale for citizen satisfaction 

Variable Items Reference 

Csat1-I think that I made the right 
choice when I started this online 
service.

Csat2-This facility is exactly what is 
needed for this service. 

Citizen satisfaction  

Csat3-My decision to use the online 
tax payment service was a wise one. 

Oliver (1997); Cronin, Brady 
& Hult (2000) 

Measurement items for Perceived Ease of Use 

To measure perceived ease of use, five items were selected. These were adapted from Davis 
(1989); Gefen, Karahanna & Straub (2003); Carter & Belanger (2005), Roca, Chiu & 
Martinez (2006). 

Table 16: Measurement scale for perceived ease of use 

Variable Items References 

Peou1-Learning to interact 
with this web site is easy for 
me. 

Peou2-Interacting with this 
Web site is a clear and 
understandable process. 

Peou3-I find this Web site to 
be flexible to interact with. 

Peou4-The Web site is easy to 
use.

Perceived ease of use 

Peou5-It is easy for me to 

Davis (1989); Carter & 
Belanger (2005); Roca, Chiu 
& Martinez (2006) ; Gefen , 
Karahanna  & Straub (2003) 
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become skilful at using this 
Web site. 

Measurement items for perceived usefulness

Five items were selected for measuring perceived usefulness from previous studies conducted 
by Davis (1989) and Carter & Belanger (2005). 

Table 17: Measurement scale for perceived usefulness 

Variable Items References 

Pu1-This Web site enhanced 
my effectiveness in searching 
for and using this service. 
Pu2-I think this Web site 
provided a valuable service 
for me. 
Pu3-I find this Web site 
useful.
Pu4-Using this online service 
enables me to accomplish 
tasks more quickly. 

Perceived usefulness 

Pu5-Using this online service 
makes it easier to do my task. 

Davis (1989); Carter & 
Belanger (2005) 

Measurement items for Citizen trust 

Four items were selected to measure citizen trust and these items were adapted from studies 
by Luarn & Lin (2003) and Gefen et al., (2003). 

Table 18: Measurement scale for citizen trust 

Variable Items Reference

Ct1-Based on my experience, I know the 
service provider is not opportunistic. 

Citizen trust 

Ct2-Based on my experience, I know the 
service provider cares about citizen. 

Luarn & Lin (2003); Gefen 
et al., (2003) 
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Ct3-Based on my experience, I know the 
service provider is honest. 

Ct4-Based on my experience, I know the 
service provider is predictable. 

All of these items were measured by five-point Likert-type scales with anchors from “strongly 
disagree” to “strongly agree.” According to Lehmann & Hulbert (1972), “If the focus is on 
individual behavior, five- to seven-point scales should be used.” Accordingly, we have used 
five-point scales instead of seven-point scales. Increasing the number of scale points may 
increase non-response bias and respondent fatigue, as well increase the cost of administration. 
When questionnaires are long and individual scales must be analyzed, using a 5- to 6-point 
scale is sufficient to obtain an accurate measurement (Lehmann & Hulbert, 1972). 

4.5.2 Pilot test: Qualitative interview 
Since most of the items were adopted from IS and e-commerce research areas, a small, 
qualitative pilot study was conducted with expert users of the e-tax service to determine the 
applicability of items in the specific research context. Another aim was to ensure that no 
important attributes or items were omitted. Based on the qualitative interviews, some changes 
were made in the item scales, and a few new items were added and some items were omitted 
according to expert opinion. After that, five expert researchers were selected and asked to 
review the item list, and give their opinions. According to those opinions, some of the items 
were omitted while the wording was changed in some other items.  

Purpose of the qualitative pilot study: 
After reviewing the literature, a success model has been developed for government e-service 
delivery. Variables and measurement items were mainly developed from the IS success 
model, the e-commerce success model, and marketing literature. A total of seven variables 
and 56 items were selected from existing literature. After conducting the qualitative 
interviews, according to the respondents’ opinion (who were expert users and expert 
researchers) 10 items were omitted since they were found not to fit the context of the 
research; and some items were found to be repetitive. Some of the items were then adopted 
without change, some were partly adopted from previous studies, and some changes were 
made in the wording of the item scales to match the context of the study. 

To make certain that no important attributes were omitted which may have been important for 
this specific context, several qualitative interviews were conducted. The interviews were 
divided into two phases. In the first phase, five qualitative interviews were conducted with 
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five users (3 male and 2 female) of the particular e-service. The purpose of the first part of 
qualitative interview was: 

To ensure important variables were included in the model. 
To check that all variables identified in the model are applicable to the context, since 
most were adopted from IS and e-commerce literature. 
To confirm the understandability of the meaning of each variable and items. 
To confirm the variables we included additionally from DeLone & McLean’s original 
model.

The second phase of the interviews was conducted with five expert researchers. Two 
researchers from an industrial marketing and e-commerce research group, two from the 
economics department and one from the operations and maintenance department were chosen 
to participate. They were asked to review the initial list of items that was derived from the 
literature. Per their recommendations, items were added or eliminated, and some other 
changes were made on the formulation of the items. The intent of these interviews was: 

To ensure that item scales are understandable within this specific context. 
To ensure the items actually represent the main variable in this context. 
To ensure the changes made to the items based on context make sense. 

Summary of interview results 
All five participants are experienced Internet users who are also familiar with the skatteverket 
Web site. All have used the Web site for some time, and all used it to file their tax returns and 
to provide information. Two of them used the Web site for other activities including 
downloading forms, ordering forms, changing a name, and inquiring personal details (person: 
Bevis). In their unanimous opinion, they find it easy to accomplish their tasks online. Further, 
they prefer to do these activities online instead of going personally to the office. All agreed 
that they were happy with the services since, in their opinion, the online approach saves them 
time and money, and makes their lives easier. All of them mentioned that the quality of the 
Web site is good. The interview was unstructured and the respondents were asked to describe 
their experience with the Web site, the quality of the Web site and their opinion of the Web 
site. They were asked which of the most important criteria encouraged them to use this Web 
site to file their tax returns, and their responses were manually recorded.   

Actual usage was included at the beginning of the research model as a success measure and 
determinant of citizen satisfaction following the DeLone & McLean IS success model. 
However, from the interview, we found that citizens who pay tax usually use this Web site 
annually to file their annual tax returns. They sometimes used the tax Web site to participate 
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in information collection, but only a few times each year. In their opinion, these uses 
demonstrated the usefulness of the Web site for them relative to tax-related purpose. Their 
satisfaction with this service is also determined by the usefulness of this Web site. It was 
found that actual use is not an appropriate measure of citizen satisfaction in that context. So, it 
was decided to use perceived usefulness instead of use to determine citizen satisfaction. 

Use of the Web site is related to a user’s Internet experience and computer knowledge. If 
users are more familiar with Internet technology they will be more interested in using this 
online service rather than traveling to the tax office. They will also find it easy to use. They 
also mentioned that family, the media, and friends influenced their use of this e-service. 
Therefore, family influence, media influence, Internet knowledge, and computer knowledge 
were found as possible criteria in using the e-service. However, they were not included in the 
model since they would make the model too extensive. 

Regarding the reliability of the Web site, the important criterion for this government Web site 
is that it should be easily accessible to senior citizens. Regarding the responsiveness variable, 
the responsible person’s contact details should be found easily. Quick response to email 
queries is an important item with which to measure responsiveness. According to the 
respondents’ opinions, we have included some qualities related to use by senior citizens, but 
in the pre-testing phase, everyone commented that they found it difficult to understand the 
two questions. Therefore, it was decided to remove those items. 

In the research model, we first included Individual impact as another success measure 
according to DeLone and McLean’s (1992) IS success model. But the variable Individual 
Impact created confusion to some of them. Some of the respondents mentioned that it 
overlapped with perceived usefulness (expert’s opinion). Although it was also learned from a 
few interviewees (first part of the interview) that impact on citizen is an interesting outcome 
variable, it would possibly result from perceived usefulness. Thus, they added new items to 
measure individual impact. But, the majority held the opinion that the variable was not very 
clear and created confusion in the model. Considering both opinions, it was decided to 
remove the individual impact variable from the research model. 

The presence of the other variables in the model was checked from the interviews, and these 
will be tested further in the quantitative study that follows. 
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4.6 Data collection through the quantitative pilot test and purifying the 
measures 

4.6.1 Pre-testing questionnaire 
Once the measurement items were developed, the questionnaire was assessed by seven people 
at Luleå University of Technology. The respondents included two Assistant Professors, one 
Instructor, one Doctoral student from the Industrial marketing and e-commerce research 
group, two lecturers from the Economics department, and one Professor from the Informatics 
department.  

In the pre-testing process, respondents were asked to give their opinion regarding the 
following considerations: 

Clarity of instructions given in the questionnaire

How long does it take to complete the questionnaire  

Clearness of questions; if any questions were unclear or ambiguous 

If there were any unnecessary or repeat questions 

If any questions created a situation that proved difficult for the respondent to 
answer
Any other comments  

Based on the respondents’ opinions, the wording of some questions was changed in the 
questionnaire and small changes were made regarding the order of the questions. Further, 
some text was added to the questionnaire’s instructions for clarification.

4.6.2 Pilot test: 
In order to detect weaknesses in the design of the instrument and to provide proxy data for 
selection of a probability sample, it is important to conduct a pilot test before progressing with 
the final study. Depending on the method to be tested, the size of the sample size for the pilot 
test may range from 25 to 100, and statistical respondent selection is not necessary (Cooper & 
Schindler, 2003). During the pre-testing, a small, quantitative pilot test was conducted to 
confirm the completeness and importance of each item in the instrument. Fifty questionnaires 
were distributed among employees at Luleå University of technology. Of the 50, 35 
completed questionnaires were returned. No reminder was given for the rest of the 
questionnaires that were not returned. The respondent selection criteria were familiarity with 
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the Skatteverket Web site for filing their tax return. All respondents have used this Web site 
for different reasons (filing their tax returns, information collection, downloading) and all are 
employees at LTU. A reliability test (Cronbach's alpha) was conducted to assess scale 
reliability. For the results of the reliability analysis, see appendix V.  Four items were omitted 
based on the respondent comments received from the pre-testing and the pilot testing phases.

4.7 Data Collection Methods 
It was decided to collect data through usage of a systematic sample survey. The survey was 
chosen, since it allows the collection of descriptive cross-sectional data (Hair et al., 2007) and 
through careful selection of items, it is possible to collect information on users’ preference, 
behavior, and attitudes, as well as their intentions and expectations relative to certain 
questions based on the variables. An online survey was administered to the selected sample. 
“It (the online survey) is becoming the most popular method for data collection” (Money et 
al., 2003; p. 141). Several arguments have been extended in the past supporting online 
surveys, such as their ease of administration, low cost, global reach, and their ability to 
capture and analyze data quickly. Some disadvantages include loss of anonymity, increased 
complexity of design, and being limited to computer users (Hair et al., 2007).   

The online survey was hosted on a central server, with both Swedish and English versions, 
and an email, written in Swedish, was sent to possible respondents explaining the nature of 
the survey and the links to both versions. This allowed the possible respondent to choose 
either of the surveys per his/her preference. Since the emails were sent using lists in a 
particular organization, it was possible to reach a large number of people in a short amount of 
time. This has a very clear advantage over paper-based mails in terms of both time and 
resources conserved.

In several instances, it was not possible to send the mail directly to the respondents; rather, a 
contact point within the organization (i.e. municipality) was approached for disseminating the 
survey link within his/her organization. A distinct advantage of the online survey is the 
flexibility it offers in such an instance, since from contact and explanation, the agreement by 
the contact person to send the surveys to his/her colleagues then takes a very short time. In 
cases where paper-based questionnaires are sent, the duration would increase dramatically 
while the surveys are mailed out and perhaps manually distributed by the contact person 
within the organization, which would be an unnecessary inconvenience to the respondent and 
the contact point. 

Additionally, an online survey does not pose an additional burden to the respondents, since 
they do not have to go the extra mile of returning the paper-based response to the researcher, 
after already spending a considerable amount of time completing it.  
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With modern survey software, the degree of anonymity wished depends on the researcher. 
Options were set so that the survey could be submitted with complete anonymity; respondents 
were not required to submit any personal information, and the server did not retain their IP 
addresses, which potentially compromise their identity. Such anonymizing steps were also 
mentioned clearly at the beginning of the survey to reassure the respondents.

In case of longer questionnaires, it is also better to use an online survey. A paper-based survey 
with 50 to 60 questions necessarily consumes several pages, and a 5- to 6-page questionnaire 
appears intimidating. However, using online surveys, it is possible to post all question items 
on a single page, or they can be spread over several. After obtaining opinions during the pilot 
phase, it was decided to put the questions on a single page that was designed in such a way 
that it did not appear threatening. Several respondents also confirmed that the final form of 
the survey did not appear to be lengthy. This also allowed the questionnaire to be completed 
in a shorter amount of time, since moving around between sections was minimized, and 
respondents could return to explanatory sections with minimum effort.  

Since the survey was not set up as an open link or a general announcement, the issue of 
random responding did not arise. Furthermore, it was also stressed within the questionnaire 
that only respondents who have experience with the Skatteverket Web site should proceed 
with filling the survey. Hair et al. (2007) further contend that using an online survey limits the 
respondent base to computer users. Since the expected respondent base is supposed to be 
familiar with the online site by design, this argument in effect strengthens the choice of online 
survey as the preferred method. 

A common argument presented against online surveys is the low response rate. Effort was 
taken to generate more responses by sending requests to a large number of respondents 
(11,687 emails), so that the requisite number of responses could be obtained. Also, since a 
contact point was often approached first and the survey was spread through him/her, 
respondents were more agreeable to completing the survey when it came as a request from a 
colleague. Considering the narrow focus of the application area of the research, there is no 
evidence that using a paper-based survey would have provided more responses. On the 
contrary, the effort would definitely have incurred a massive waste of resources, time and cost 
wise, since paper copies would have required mailing regardless of whether the possible 
respondent has used the Web site or not, along with return envelopes and postage. Using an 
online survey allows us to achieve the maximum flexibility and reach within resource 
constraints.
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The survey was left open for two months. During this time, 425 valid responses were 
received. The response rate was 3.63%, and of the 425 responses, 408 were in Swedish and 17 
were in English. It was decided not to send out reminder emails to the respondents to gather 
more surveys for two reasons. The completed surveys collected thus far were deemed 
sufficient for testing the model. Secondly, there was no feasible way to verify who had 
actually responded to the survey invitation sent out the first time. Thus, any reminder email 
would also be sent to all of the original recipients. This was not possible given the limited 
time and resources available. Thus, it was decided not to send follow-up emails.  

Furthermore, since the number of English responses were too few compared to the Swedish 
ones, it was decided to omit the English responses altogether, and consider only the Swedish 
ones. This way, it hoped to reduce any bias due to any changes in meaning perceived within 
the questions because of the translations. Thus the final response set was composed of 408 
responses to the Swedish version of the survey. 

4.8 Data examination 

4.8.1 Missing data handling process 
It is important for the researcher to find any missing data in the data set since it can affect the 
results of the analysis. In surveys, researchers might not receive answers to all of the 
questions, which create a missing data issue (Janssens et al., 2008). Before solving this 
problem, the researcher must determine the extent of the missing data problem. If the problem 
is not widespread, it is easy to solve by simply eliminating the respondents and/or questions 
with missing data. But if the problem is extensive, then researcher must deal address the 
situation.

In the present case, the online survey was conducted to collect data. The software used for the 
survey was configured so that all necessary item questions were mandatory, so that if any 
respondent omitted any question by mistake, he or she was informed that a particular response 
was not completed. Thus, the responses received were complete, and missing values did not 
pose a problem as is common with offline questionnaires.

4.8.2 Testing the assumptions of multivariate analysis 
To meet the requirements of multivariate techniques, it is necessary to assess some 
assumptions, such as normality, homoscedasticity, and linearity. In this study, a graphical 
analysis of normality and statistical tests of normality were conducted to assess this 
requirement. Histogram, skewness, and kurtosis tests were conducted, and in the analysis 
chapter, the results are explained in detail. According to Hair et al., 2007, the acceptable range 
of skewness is -1 to 1. The acceptable kurtosis range is -1.5 to 1.5. 
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4.9 Data analysis  
Different statistical methods can be used to make sense of collected data sets. According to 
Hair et al. (2007), two steps are involved in quantitative data analyses: 1) descriptive statistics 
to obtain a descriptive overview of data in hand, and 2) using statistical tests for hypothesis 
testing. For this study, we have conducted the following statistical analysis to make sense of 
the data.

4.9.1 Descriptive statistics 
In order to get a descriptive overview of the data, descriptive statistics is used, and this 
statistical analysis summarizes the large set of data through a limited number of meaningful 
statistical indicators. Each variable is studied separately to compare average scores of 
variables among the different groups of respondents (Janssens et al., 2008). Usually, 
descriptive statistics contain three types of indicators: frequency distribution, central tendency 
measures, and dispersion measures. 

The use of frequency distribution indicates how the scores of individual respondents are 
distributed for each of the variables, and it examines the data one variable at a time (Janssens 
et al., 2008). “Typically, a frequency distribution shows the variable name and description, 
frequency counts for each value of the variable, and cumulative percentages for each value 
associated with a variable” (Hair et al., 2007, p. 308). The measure of central tendency helps a 
researcher summarize the characteristics of a variable in one statistical indicator to obtain a 
better understanding. The measures of central tendency are: mean, median, and mode. 
Mean—the average—is the most commonly used central tendency measure, the median is the 
middle value in the distribution, and mode identifies where the most value occurs in the 
distribution (Hair et al., 2007).

In the present study, all these descriptive statistics—frequency distribution, central tendency, 
and dispersion—were conducted, and the applicable details are included in the analysis 
portion (chapter 5) 

4.9.2 Confirmatory factor analysis and structural equation modeling 
Structural equation modeling was chosen as a major analysis technique for this study, and the 
AMOS 7 software package was used to accomplish structural equation modeling. In a 
structural equation model, it is important to test multiple interrelated dependence relationships 
in a single model. Here, interrelated means that the dependent variable in one equation can be 
the independent variable in another equation (Hair et al., 1998). Structural equation modeling 
(SEM) has become an increasingly popular tool for researchers to assess and modify 
theoretical models (Gefen et al., 2000). It has the ability to estimate simultaneously several 
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multiple regressions that may be interdependent (Blaikie, 2003). Thus, it is a tool to address a 
network of interrelated predictor variables. 

Applying SEM is a two- step process: the structural equation model involves both the 
measurement model and the structural model, which provides a better way of examining 
empirically the theoretical model (Hair et al., 2006). 

Confirming the Measurement Model (CFA) 
Confirmatory factor analysis is a technique to confirm a prespecified relationship of observed 
measures. This helps a researcher find out the degree to which different assumed variables 
correctly measure a certain factor. Confirmatory factor analysis is used to validate an 
instrument (Janssens et al., 2008). How well the measured variables represent a construct is 
determined by conducting a confirmatory factor analysis. The researcher can get a better 
understanding of the quality of the measures when the CFA and the construct validity tests are 
combined (Hair et al., 2006). 

The purpose of confirmatory factor analysis is to identify a small number of factors that can 
explain each of the variables. Each item or factor is explained by the variable, in part by its 
path loading. In the present, study based on good theoretical background, factor structure was 
specified, and confirmatory factor analysis was used to determine factor structure with 
empirical support. After conducting the confirmatory factor analysis for each construct, the 
full measurement model was developed with all constructs to estimate the relationship 
between latent variables. The measurement model draws covariance between all variables and 
estimates how well the scale items contribute together towards a relationship between the 
variables.

Overall model fit: During evaluation of both measurement and structural models, the 
researcher must assess overall fits for the model in order to judge whether the model 
sufficiently represents the set of causal relationships. This is done through assessing goodness 
of fit measures.  Three types of goodness of fit measures are used (Hair et al., 1998):

Table 19: Goodness of fit measures for structural equation modeling

Type of measure Level of  acceptable fit 
Absolute fit measures: 

Goodness-of-fit index (GFI) >.90 
Root mean square error of approximation 
(RMSEA)

Acceptable <.80, good fit <.50, marginal fit 
<.90
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Incremental fit measures: 
Tucker –Lewis index (TLI) >.90 
Adjusted goodness-of-fit index (AGFI)  >.80 
Comparative fit index (CFI) >.90 
Incremental fit index (IFI) >.90 
Parsimonious fit measures 
Normed chi-square (CMIN/DF) Lower limit:1.0 and upper limit 2.0/3.0 or 5.0 

Measurement model fit: Once the overall model has been accepted, each of the constructs 
can be evaluated separately by, 1) examining the indicator loadings for statistical significance, 
and 2) estimating the reliability coefficients (composite reliability) of the measures. This 
provides an examination of the convergent and discriminant validity of the research 
instruments (Hair et al., 1998). 

Structural model /path model
“A structural model represents the theory with a set of structural equations and is usually 
depicted with a visual diagram” (Hair et al., 2006, p.845). When a measurement model is 
specified, it is possible to build a path/structural model in order to evaluate hypothesized 
relationships. Using SEM to test the theoretical model, the researcher must consider two 
issues:

The overall and relative model fit 
The size, direction of the relationship, and significance of the relation as estimated in 
the model 

In the present study, following the assessment of the measurement model, the structural 
model is developed to test the hypotheses that consist of all the factors tested in the 
measurement model. 

4.9.3 Reliability analysis 
“Reliability is an assessment of the degree of consistency between multiple measurements of 
a variable” (Hair et al., 1998, p. 117). Reliability indicates the consistency of the research 
findings. Hair et al. (2007) state that a survey instrument can be considered reliable if 
repeatedly applying the instrument results in consistent scores. Testing and retesting with the 
same individual at two points in time is one way of judging consistency. If the responses do 
not vary significantly across the different time periods, then the measurement can be 
considered reliable. The second and most widely used measure of reliability is internal 
consistency of the entire scale, which is obtained by calculating the coefficient alpha, also 
known as Cronbach’s alpha. The lowest acceptable limit for Cronbach’s alpha is .70, but in 
some cases, 60 may also be acceptable (Hair et al., 1998). When one intends to assess the 
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instrument’s quality, Cronbach’s alpha absolutely should be the first measure (Churchill, 
1979).

Another test of reliability can be determined on the basis of composite reliability. For every 
latent variable, composite reliability must be calculated manually. For composite reliability, 
the guideline is that the value should be higher than .70 (Janssens et al., 2008). The formula 
for composite reliability is as follows: 
Composite reliability = (  standardized loadings )2 / {(  standardized loadings)2 + 
measurement errors}.

To assess scale reliability in this present research, Cronbach’s alpha and the calculation of 
composite reliability are used.  

4.9.4 Validity analysis 
“Validity is the extent to which a construct measures what it is supposed to measure” (Hair et 
al., 2007). The following approaches can be used to assess measurement validity: 

Content validity 
The content or face validity of a scale asks whether the scale items are truly measuring what 
they are supposed to measure. While it is a systematic assessment of such, nevertheless by 
definition it is a subjective assessment (Hair et al, 2007). 

In order to ensure content validity all the items that measure each construct were mainly 
adapted from previous research works. Five experienced users of e-tax filing system and five 
experienced researchers reviewed the items and operational definitions of the constructs. 
Based on their opinion, several items were added to and omitted from the scale, and 
corrections were made in the operational definitions. The questionnaire was translated into 
Swedish language and to check the accuracy of the meanings and consistency between the 
Swedish and English versions, it was further checked by two expert researchers in the field. 

Construct validity 
Construct validity is concerned with measurement accuracy, and this addresses the extent to 
which the items used to measure the theory-based latent variable actually reflect such a 
variable. Establishing construct validity (through statistical measures) of the item measures 
used within samples can strengthen the representativeness of the actual true scores existing in 
the population (Hair et al., 2006). Convergent validity and discriminant validity tests need to 
be performed for assessment of construct validity (hair et al. 2007).
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Convergent validity 
“Convergent validity indicates the degree to which two different indicators of a latent variable 
confirm one another” (Janssens et al., 2008, p. 306). Several ways are available to measure 
convergent validity. According to them, the first (weak) condition to assess convergent 
validity is factor loading, which relates each indicator to the constructs that are all significant, 
meaning all the critical ratios should be more 1.96 (P< 0.05). The second condition (Stricter) 
is that the standardized regression coefficient value should be greater than .50. According to 
Hair et al. (2006), another way of measuring convergent validity is through calculation of 
average variance extracted (AVE). This measure reflects how much of the overall variance 
the latent construct is responsible for within the measurement items. Thus, the higher the 
variance extracted, the more the items actually represent the latent construct. The guideline 
for the value of AVE is that it should exceed 0.50. 

Discriminant validity 
According to Jansssens et al. (2008) and Hair et al. (2006), a better test of discriminant 
validity procedure was developed by Fornell & Larcker (1981). To calculate discriminant 
validity, they compared the squared correlation between two constructs with the variance 
extracted between those two constructs. The square of the correlation between the two 
constructs should be smaller than their corresponding AVE. 

4.9.5 Addressing possible common method bias in the current research 
In the current research work, common method bias can arise due to the use of a single 
respondent to address all the variables in the model. As a result, using it for measuring both 
predictive and criterion variables may result in a method effect produced by the common 
source. Another possible source of common method bias in this research is the “consistency 
motif,” or respondents’ answering while looking for similarities and trying to maintain 
consistency. Other sources of common method bias, such as the items of social desirability or 
characteristic effects, are deemed not applicable in the context of this research.  

According to Podsakoff et al. (2003), several ways have been suggested to counter possible 
common method bias in behavioral research. We can achieve this by using several procedural 
remedies. 

Temporal, proximal, psychological, or methodological separation of measurement: 
Another option is to introduce a temporal, proximal, or psychological separation between the 
measurements. This is aimed at reducing any contextual cues that may have been present in 
one instance. Also, temporal separation can help remove answers from short term memory. A 
locational separation is aimed at the elimination of locational retrieval cues.  
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Due to resource and time constraints within the research, it is not possible to collect data from 
different periods. It is also difficult to find the same respondent group to answer the question 
a second time. Thus, reducing common method bias through temporal separation is not 
feasible. However, since the survey is conducted online, it already has eliminated locational 
cues from the respondents’ environments; therefore, a locational separation is in effect here. 
Also, since the questionnaire is answered online rather than in a predetermined room or 
laboratory setting, any contextual cues are also either absent or present in any respondent 
situation, since it is only the computer environment. Thus, contextual cues are also removed 
by using an online questionnaire that reduces common method bias.  

Protecting respondent anonymity and reducing evaluation apprehension: Finally,
protecting respondent anonymity and reducing evaluation apprehension are cited as 
procedures that can be used to reduce common method bias. The survey is designed 
accordingly. Statements are highlighted at the beginning of the survey noting that responses 
are completely anonymous, and that the data given cannot be identified with any respondent. 
Furthermore, providing demographic data is optional, and the fact is highlighted within the 
questionnaire. These steps reduce evaluation apprehension and thus reduce the common 
method bias.   
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Chapter Five 

Results and Analysis 
In this chapter, the results of the survey conducted for the study are presented. This chapter 
began with demographic and descriptive statistics, and an examination of data for 
multivariate data analysis and initial reliability testing for constructs. Then, a confirmatory 
factor analysis was conducted for each individual construct for Instrument refinement. After 
refining the instrument reliability, a validity analysis was conducted for the instrument.
Following that, proposed model and hypothesis were tested by applying structural equation 
modeling.

5.1 Discussion on demographic characteristics of the sample 

45.34% 54.66%

Gender Distribution

Male
Female

Sex

Figure 10: Gender distribution 

The chart shows the gender distribution within the respondent set. As may be recalled, the 
invitation to participate in the online survey was sent to 11,687 respondents; however, it was 
not possible to determine how many of the invited recipients were female, and how many 
were male. This is because, in several instances, the invitations were sent out to a contact 
point within an organization, who later distributed them via internal email to the rest of the 
organization. Further, it is not feasible to gather information on how many people within each 
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organization that received an invitation were men or women. The survey asked the respondent 
to fill in the gender, which provided gender data. Of the total responses submitted, 408 
responses were taken as valid. Among these, 224 respondents were female, and 184 
respondents were male.  

Figure 11: Age distribution 

The chart above shows the age distribution of the respondents grouped by gender. As may be 
seen, the majority of the respondents in both gender groups are aged 40. The predominance of 
this age group may be explained by the fact that organizations such as municipalities were 
primarily targeted, followed by mailing lists distributed among researchers and staff within 
universities. Considering the distribution among men, we see the next large group of 
respondents falling into the 60 or above male group. This group is even slightly higher than 
that of men in age groups ranging from the 20s to 30s, which have the next largest number of 
respondents. This would indicate that males over 60 were more responsive towards answering 
the questions and participating in the survey than were those in the age group that is more 
commonly considered to represent the higher users of computers (in their 20s and 30s).



Chapter 5: Results and Analysis 

85

In the case of females, however, in contrast to the male group, the number of respondents falls 
off sharply after the age group of 50. There are more respondents within the groups of 35, 30, 
and 25. This follows the same pattern that we saw in the case of male respondents in similar 
age groups. We do not have sufficient data to verify whether this may be due to more female 
employees in the younger age group being present in the organizations, but that is one 
possibility. The number of males in different age groups is more evenly distributed.  

Figure 12: Education distribution by gender 

The chart represents the educational level of the respondents grouped by gender. The X axis 
represents the degree level completed. Here, we also see a distinction between females and 
males. Keeping in mind that respondents from universities formed a large part of the sample, 
the number of undergraduates is roughly equivalent in both cases, whereas the number of 
male PhDs is much greater than that of females. However, the number of master’s degree 
holders is much higher among females. Within these organizations, the number of females 
that completed gymnasium is much greater than that of males.  

The next chart shows the level of education among the respondents as a whole. 
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Figure 13: Education level distribution 

The following chart shows the age of the respondents split by educational levels. The Y-axis 
reflects the age groups. The graph is classified into educational levels along the X-axis, which 
is then subdivided into frequencies within education. Thus, the horizontal bars show the 
frequency of the education levels along particular age groups.
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Figure 14: Age distribution categorized by education 

Figure 15: Regional distribution categorized by municipalities 
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The above chart shows the regional distribution of the respondent set categorized by 
municipalities within Sweden. The largest number of respondents were from the Uppsala 
region (18%), followed by Stockholm.

Figure 16: Occupational distribution 

The previous chart (Fig. 16) and the one that follows (Fig. 17) show the occupational 
distribution among the respondents as a whole, followed by occupational distribution 
categorized by sex. As may be seen, the two major categories shown are administrators and 
researchers (Forskares). This is expected since the major organizations targeted are primarily 
the municipalities and universities. Accordingly, we see that office administrators make up 
the majority of the respondents among females, followed by researchers. However, the 
number of administrators (these are primarily the respondents working at municipalities or 
staff at universities; their job is categorized as administrators) are noticeably less among 
males. Males make up the largest percentage of faculty and researchers. This would indicate 
that females within the municipalities were more willing to respond to the questionnaires than 
their male counterparts, assuming there is no major discrepancy among the number of male 
and female employees within such organizations. The majority of male respondents are from 
universities working as researchers or faculty members.  
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Figure 17: Occupational distribution categorized by sex 

5.2 Descriptive Analysis 
Descriptive statistics have been conducted to determine whether the data is normally 
distributed. This includes calculating the mean, standard deviations, skewness, and kurtosis 
values. According to Hair et al. (2007), the range of acceptable limits for Skewness is -1 to 1, 
and the range of acceptable limits for Kurtosis is -1.5 to 1.5. 

5.2.1 System Quality 

Table 20: Item descriptives System quality 

Items Mean
Std.
Deviation Skewness Kurtosis

sysq1 This Web site provides necessary 
information and forms to be downloaded. 4.23 .777 -.894 .890

sysq2 This Web site provides helpful 
instructions for performing my task 3.82 .888 -.392 -.254

sysq3 This Web site provides fast information 
access 3.82 .981 -.795 .440

sysq4 This Web site quickly loads all the text 3.96 .821 -.574 .476
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and graphics 
sysq5 It is easy to go back and forth between 
pages 3.65 .885 -.342 .020

sysq6 It only takes a few clicks to locate 
information. 3.28 1.055 -.210 -.476

sysq7 It is easy to navigate within this site 3.38 1.037 -.454 -.191

The table above shows the mean, standard deviation, skewness, and kurtosis for each of the 
items within the system quality variable. According to Hair et al. (2007), skewness limits 
acceptable range is -1 to 1. Kurtosis limits acceptable is -1.5 to 1.5. Looking through the 
table, we do not find any item to be over or below the acceptable limits of skewness and 
kurtosis. In addition, we see that two of the items register a high level of agreement from 
users at a mean of over or very close to 4.

To judge normality of the variable system quality as a whole, we construct a summated scale 
composed of the items within the variable. The frequency table (see appendix VI) and the 
histogram of the resultant distribution appear below: 

Figure 18: Frequency distribution system quality 
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Table 21: Descriptives summated system quality 

N Mean
Std.
Deviation Skewness Kurtosis

Statistic Statistic Statistic Statistic
Std.
Error Statistic

Std.
Error

System 
Quality

408 3.7339 .69936 -.415 .121 .537 .241

As we can see, the mean of the summated system quality score is 3.73 with a standard 
deviation of 0.69. The mean indicates an overall positive response to the items used in 
measuring system quality. The histogram shows a normal bell shaped curve with the peaks 
clustered around 4. The skewness and kurtosis values for the summated scale are well within 
the ranges of -1 to 1 and -1.5 and 1.5, respectively. This shows a normal distribution of 
system quality.  The skewness shows a relatively small negative value, indicating a left-
skewness, further confirming most of the responses are on the positive, or right hand side. 
The kurtosis value is .537, which is within range and not too high. 

5.2.2 Information Quality 

Table 22: Item Descriptives Information quality

Items N Mean
Std.

Deviation Skewness Kurtosis
infq1 Information on this Web site is free 
from errors 408 3.60 .844 .241 -.271

infq2 This Web site provides information 
precisely according to my need / Precision 
of information 

408 3.63 .872 -.354 -.114

infq3 Information on this Web site is up-to-
date 408 3.94 .796 -.222 -.535

infq4 This Web site provides information I 
need at the right time 408 3.83 .868 -.720 .870

infq5 Information presented in this Web site 
is related to the subject matter 408 4.16 .717 -.330 -.734

infq6 Information on this Web site is 
sufficient for the task at hand 408 3.70 .953 -.665 .360

infq7 Information contains necessary topics 
to complete related task 408 3.57 .901 -.250 -.252

Valid N (listwise) 408

The above table shows the descriptive indicators for each of the items within the information 
quality variable.  The acceptable limits of skewness and kurtosis are -1 to 1 and -1.5 and 1.5, 
respectively. Overall, it would appear that users tend to agree with the item questions posed 
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to measure information quality. All of the item means are over 3, and two of items register a 
mean of over 4 (4.16) or very near 4 (3.94). None are less than 3, indicating users do not 
disagree, but the degree of agreement varies. None of the skewness or kurtosis values cross 
the threshold limits for a normal distribution.  

Next, we construct a summated scale out of the items to gain an overview of the normality of 
information quality as a whole as opposed to the normality of each of the indicators within 
the scale. 

Figure 19: Frequency distribution information quality 

Table 23: Descriptives summated information quality

N Mean
Std.

Deviation Skewness Kurtosis

Statistic Statistic Statistic Statistic
Std.
Error Statistic

Std.
Error

Information 
Quality

408 3.7749 .63176 -.156 .121 .018 .241
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The histogram of the information quality summated scale also confirms that on the whole, 
users agree, and quite a few strongly agree to the item questions that measure information 
quality.  The standard deviation at 0.63 is small and indicates greater acceptability of the 
data. The histogram is negatively skewed with its peak at 3.86. The distribution is normal 
with a negative skewness (measure of asymmetry within distribution) or a left-skewness, 
which means the tail is slightly more elongated on the left side, with more responses on the 
positive side. The kurtosis value at 0.018 is quite small, indicating that the peak achieved is 
not an extreme deviation.  

5.2.3 E-Service Quality 

Table 24: Item descriptives e-service quality

Items N Mean
Std.

Deviation Skewness Kurtosis
esq1 This Web site makes it easy to find what I need 408 3.51 1.037 -.630 -.107
esq2 This Web site makes it easy to get anywhere on 
the site 408 3.53 .950 -.387 -.063

esq3 This Web site is well organized. 408 3.61 .910 -.441 .072
esq4 This Web site is available at all times 408 4.23 .870 -1.067 1.055
esq5 This Web site will not misuse my personal 
information 408 3.92 .899 -.120 -

1.031
esq6 Symbols and messages that signal the site is 
secure are present on this Web site 408 3.32 .840 .288 .762

esq7 Automated or human e-mail responses or 
serving pages provide me prompt service 408 3.24 .859 .194 .779

esq8 It is easy to find the responsible person’s 
contact details 408 2.81 .989 .028 .162

esq9 Various FAQs help address different citizen’s 
needs 408 3.34 .825 .039 .438

Valid N (listwise) 408

The table above (Table 4) shows the mean, standard deviation, skewness, and kurtosis values 
for each individual item used to measure e-service quality. All of the item means except for 
one are above the midpoint value of 3, indicating that, overall, users agree with the questions 
posed to measure e-service quality. It shows a slightly lesser degree of agreement compared 
to the earlier two items, with two item means crossing the level of 4 or being close to 4, and 
one item falling below 3, thus demonstrating slight disagreement. The skewness and kurtosis 
value are all within acceptable limits except for one item, where the skewness value is very 
slightly over the limit of 1; however, the kurtosis value is still well within limits. It does not 
indicate a departure from normal distribution. 
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Next, we construct a summated scale out of the items to gain an overview of the normality of 
e-service quality as a whole as opposed to the normality of each of the indicators within the 
scale.

Figure 20: Frequency distribution e-service quality

Table 25: Descriptives summated e-service quality

N Mean Median
Std.
Deviation Skewness Kurtosis

Statistic Statistic Statistic Statistic Statistic
Std.
Error Statistic 

Std.
Error

e-
Service
Quality

408 3.4995 3.4444 .59303 .132 .121 .590 .241

The histogram and descriptives for the summated scores of e-service quality further confirm 
the distribution. While users mostly agree with the measurement questions, the bulk of the 
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distribution lies between 3 and 4, indicating an overall positive agreement. While the 
skewness shows a positive value, meaning the bulk of the responses are on the left side, the 
median and mode lies close to 3.44 and as such, the elongated tail of the distribution 
consisting of the bulk of the responses lies over 3. The acceptable kurtosis value indicates the 
peak is not caused due to any outliers.

5.2.4 Citizen Satisfaction 

Table 26: Item descriptives citizen satisfaction 

Items N Mean
Std.

Deviation Skewness Kurtosis
csat1 I think that I made the right choice when I 
started this online service 408 3.77 .999 -.520 .149

csat2 This facility is exactly what is needed for 
this service 408 3.49 .986 -.313 .166

csat3 My decision to use the online tax payment 
service was a wise one. 408 3.85 .951 -.594 .383

The table above shows the mean, standard deviation, skewness, and kurtosis values of each 
individual item used to measure the variable citizen satisfaction. The mean values are all over 
the midpoint of the scale at 3, indicating users generally agree to the questions posed to 
measure satisfaction. The standard deviation is somewhat higher compared to the items used 
previously to measure the other variables, indicating there is a higher dispersion of the data 
from the mean in the distribution. The skewness and kurtosis values are all well within the 
acceptable limits.  

Next, we construct a summated scale of the items to gain an overview of the normality of 
citizen satisfaction as a whole, as opposed to the normality of each of the indicators within 
the scale. 
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Figure 21: Frequency distribution citizen satisfaction 

Table 27: Descriptives summated citizen satisfaction 

N Mean Median
Std.

Deviation Skewness Kurtosis

Statistic Statistic Statistic Statistic Statistic
Std.
Error Statistic 

Std.
Error

Citizen
Satisfaction 

408 3.7026
3.6667

.90548 -.540 .121 .591 .241

The histogram for the summated scale shows a normal curve. Here, we see three major peak 
points at 3, 4, and 5, with the bulk of the distribution lying between 3 and 5. Thus, it shows 
an overall agreement in responses to the items used to measure citizen satisfaction. The mean 
lies at 3.7, and from the frequency distribution, we see that most of the frequencies occur at 
3, with the second highest occurring at 4 and 5. While a large number have expressed no 
opinion, the majority have expressed agreement. The concentration at 4 and 5 also explains 
the large standard deviation, which is still within limits. The skewness shows a negative 
value, meaning the bulk of the responses lie to the right side of the curve. The kurtosis value 
at 0.591 is well within the acceptable range, indicating the peaks are not caused due to 
outliers, and is normal. 
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5.2.5 Perceived Ease of Use 

Table 28:  Item descriptives perceived ease of use

Items N Mean

Std.
Deviatio

n
Skewnes

s Kurtosis
peou1 Learning to interact with this Web site 
is easy for me. 408 3.88 .928 -.694 .310

peou2 Interacting with this Web site is a clear 
and understandable process 408 3.75 .939 -.496 .035

peou3 I find this Web site to be flexible to 
interact with. 408 3.53 .911 -.139 -.260

peou4 The Web site is easy to use. 408 3.76 .938 -.598 .232
peou5 It is easy for me to become skilful at 
using this Web site. 408 3.57 .956 -.160 -.327

The mean values for the items used to measure perceived ease of use are all over the value of 
3, thus most users tend to agree to the questions posed. The standard deviation is somewhat 
high, indicating a wider dispersion of responses from the mean to the questions. The 
skewness and kurtosis values are all well within the acceptable limits of -1 to 1 and -1.5 and 
1.5, respectively. This would indicate normal distributions for each of the items.  
Next, we draw up a summated scale for the variable perceived ease of use to judge the 
normality of the distribution for the variable. 
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Figure 22: Frequency distribution perceived ease of use 
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Table 29: Descriptives summated perceived ease of use 

N Mean Median
Std.
Deviation Skewness Kurtosis

Statistic Statistic Statistic Statistic Statistic
Std.
Error Statistic 

Std.
Error

Perceived 
Ease of 
Use

408 3.6966 3.8 .84364 -.496 .121 .302 .241

As we can see, the mean of the summated perceived ease of use score is 3.69 with a standard 
deviation of 0.84. The mean indicates an overall positive response to the items used in 
measuring perceived ease of use. The histogram shows a normal bell shaped curve with the 
peaks lying at 3 and 4. The skewness and kurtosis values for the summated scale are well 
within the ranges of -1 to 1 and -1.5 and 1.5, respectively. This shows a normal distribution 
of system quality. The skewness shows a negative value, indicating a left-skewness of the 
curve, meaning most of the responses are on the positive or right hand side (the tail is longer 
on the left). The kurtosis value is .241, which is within range and not too high, and indicates 
the peak achieved is not due to an extreme outlier. 

5.2.6 Perceived Usefulness 

Table 30: Item descriptives perceived usefulness

Items N Mean
Std.
Deviation Skewness Kurtosis

pu1 This Web site enhances my effectiveness in 
searching for and using this service 408 3.61 .958 -.337 .025

pu2 I think this Web site provides a valuable 
service for me. 408 4.01 .856 -.657 .459

pu3 I find this Web site useful. 408 4.12 .812 -.827 .970
pu4 Using this online service enables me to 
accomplish tasks more quickly. 408 4.00 .959 -.747 .228

pu5 Using this online service makes it easier to 
do my task. 408 4.00 .940 -.730 .305

The above table shows the descriptive indicators for each of the items within the perceived 
usefulness variable.  From the indications, it appears the majority of users tend to agree with 
the item questions posed to measure perceived usefulness. All of the item means are over 3, 
and 4 out of 5 items register a mean of 4 or over 4. Thus, there is a strong level of agreement. 
None of the skewness or kurtosis values cross the threshold limits for a normal distribution.  
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Next, we construct a summated scale of the items to gain an overview of the normality of 
perceived usefulness as a whole as opposed to the normality of each of the items. 
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Figure 23: Frequency distribution perceived usefulness 

Table 31: Descriptives summated perceived usefulness 

N Mean Median
Std.
Deviation Skewness Kurtosis

Statistic Statistic Statistic Statistic Statistic
Std.
Error Statistic 

Std.
Error

Perceived 
Usefulness

408 3.9456
4

.78929 -.578 .121 .443 .241

The histogram and the frequency tables provide further evidence of user agreement with the 
variable scale. The summated mean is 3.94 indicating agreement, with a standard deviation 
of 0.79. The histogram shows a normal curve with the highest peak lying at 5, the second 
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highest at 4, and the majority of the responses over 3. This accounts for the negative 
skewness value indicating the elongated tail of the curve lies on the left side, while the mass 
of the distribution lies on the right. The kurtosis value is positive and small, indicating the 
peaks are not caused by extremities and are within the normal distribution.  

5.2.7 Citizen Trust 
Table 32: Item descriptives citizen trust

Items N Mean
Std.

Deviation Skewness
Kurtosi

s
Ct1 Based on my experience, I know it is not 
opportunistic. 408 3.67 .992 -.194 -.261

Ct2 Based on my experience, I know it cares 
about customers. 408 3.44 .967 -.219 .268

Ct3 Based on my experience, I know it is honest. 408 3.79 .965 -.304 -.350
Ct4 Based on my experience, I know it is 
predictable. 408 3.64 .938 -.187 .012

The mean values for the items used to measure citizen trust are all over the value of 3, thus 
most users tend to agree to the questions posed. The standard deviation is high but 
acceptable, indicating a wider dispersion of responses from the mean to the questions. The 
skewness and kurtosis values are all well within the acceptable limits of -1 to 1 and -1.5 and 
1.5, respectively. This would indicate normal distributions for each of the items.  

Next, we draw up a summated scale for the variable citizen trust to judge the normality of the 
distribution for the variable. 
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Figure 24:  Frequency distribution citizen trust 

Table 33: Descriptives summated citizen trust 

N Mean Median
Std.
Deviation Skewness Kurtosis

Statistic Statistic Statistic Statistic Statistic
Std.
Error Statistic 

Std.
Error

Citizen
Trust

408 3.6348
3.5

.83270 -.279 .121 .482 .241

From the histogram, we see that the peak occurs at 3. This indicates a large number of users 
have expressed neutrality or no opinion to the questions posed. However, for the summated 
scale, the mean lies at 3.63, with a standard deviation of 0.863. Thus, users overall have 
agreed to the questions. We have a negative skewness value, further indicating user 
agreement, and the mass of the distribution lies on the right side of the curve. The kurtosis 
value is 0.482, which is well within acceptable limits and signifies that the peak is not caused 
due to an arbitrary outlier in the data, and that the distribution for the summated score of the 
variable is normal. 

5.3 Scales reliability testing
In order to establish the internal consistency of the measurement instruments, reliability 
analysis was conducted. It was established by calculating coefficient alpha, also known as 
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Cronbach’s alpha, to measure the internal consistency of the measurement scale. According to 
Hair et al. (2007, pg. 244), the acceptable values for Cronbach’s alpha are given below:  

Table 34: Reliability benchmarks 

Alpha coefficient range Strength of association 

< 0.6 Poor 
0.6 to < 0.7 Moderate 
0.7 to < 0.8 Good 
0.8 to < 0.9 Very good 
>= 0.9 Excellent 

Table 35: Cronbach's alpha for variables in the model

Items Cronbach’s

System Quality .874 
This Web site provides necessary information and forms to be 
downloaded.
This Web site provides helpful instruction for performing my task.
This Web site provides fast information access.
This Web site quickly loads all the text and graphics.
It is easy to go back and forth between pages.
It only takes a few clicks to locate information.
It is easy to navigate within this site. 

Information Quality .863 
Information on this Web site is free from errors
This Web site provides information precisely according to my need 
Information on this Web site is up-to-date
This Web site provides information I need at the right time 
Information presented in this Web site is related to the subject matter
Information on this Web site is sufficient for the task at hand
Information contains necessary topics to complete related task 

e-Service Quality .830 
This Web site makes it easy to find what I need
This Web site makes it easy to get anywhere on the site 
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This Web site is well organized. 
This Web site is available at all times
This Web site will not misuse my personal information
Symbols and messages that signal the site is secure are present on this 
Web site
Automated or human e-mail responses or serving pages provide me 
prompt service
It is easy to find the responsible person’s contact details 
Various FAQs help me to solve problems myself  

Citizen satisfaction .916 
I think that I made the right choice when I started this e-service
This facility is exactly what is needed for this service
My decision to use this e-service was a wise one 

Citizen Trust .885 
Based on my experience, I know the service provider is not opportunistic
Based on my experience, I know the service provider cares about citizens
Based on my experience, I know the service provider is honest
Based on my experience, I know the service provider is predictable 

Perceived ease of use .943 
Learning to interact with this Web site is easy for me
Interacting with this Web site is a clear and understandable process
I find this Web site to be flexible to interact with
This Web site is easy to use
It is easy for me to become skilful at using this Web site 

Perceived usefulness .920 
This Web site has enhanced my effectiveness in searching for and using 
this service 
This Web site has provided a valuable service for me  
I find this Web site useful  
Using this online service enables me to accomplish tasks more quickly  
Using this online service makes it easier to do my task  

All of the items are found to be reliable, since the values are above the recommended level of 
0.7. Cronbach’s alpha of the scales citizen satisfaction (.916), perceived ease of use (.943), 
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and perceived usefulness (.920) showed excellent internal consistency. The other four items,  
citizen trust (.885), system quality (.874), information quality (.863), and e-service quality 
(.830) showed a very good internal consistency of the scales. 

5.4 Instrument refinement and validation 
Since the 40-item scales were adapted from the areas of IS and e-commerce research in order 
to test e-government research area, further examination of the factor structure and 
measurement purification and validation is necessary. In this process, a confirmatory factor 
analysis (CFA) was conducted first for each construct to refine the scales, which gives an idea 
about whether the different assumed variables truly measure the factors identified in the 
research model. Confirmatory factor analysis was conducted on all the variables to check 
whether all the items load satisfactorily on the respective variable, and whether they give a 
satisfactory model fit for the confirmatory model. Items were omitted in several cases based 
on the variance explained, the path loadings, and the standardized residual value, and the 
factor structure was gradually refined based on the findings from the model runs. 

5.4.1 Confirmatory factor analysis for system quality 
A total of 7 items were selected from previous studies to measure system quality. With these 
7 items, the confirmatory factor analysis was conducted to determine whether the items load 
satisfactorily to measure this construct. After running the first test, it was found that model fit 
was very poor. Different criteria are used to determine the overall fit of the models. The 
goodness of fit index (GFI) should be greater than .90, and the adjusted goodness of fit index 
(AGFI) preferably greater than .80. In this case, GFI is .870 and AGFI .739. Both values are 
less than the cutoff point. Two reliable indicators are the Tucker-Lewis Index (TLI) and the 
Comparative fit index (CFI), which should preferably be greater than .90.  In this case, TLI 
and CFI are .824 and .883 which is less than the acceptable level. The RMSEA value is .171, 
which indicates model fit is not good. Hu and Bentler (1999) place the cutoff value at .06, 
whereas Browne and Cudeck (1993) assert that values less than or equal to .05 indicate a 
good fit, and values up to .08 indicate an acceptable fit. CMIN/DF is also not acceptable 
(12.864)

According to Janssens et al. (2008) all of the latent variable measures must have a high 
loading (>.50) and must be significant (critical ratio = C.R. = t-value > 1.96). From the 
analysis, it was found that all of the item loadings are over .5, except one item. Factor loading 
for item sysq1 is .48, which is less than .5. All critical ratios are more 1.96. To obtain good 
model fit, it was decided to remove item sysq1, since loading is low, and the analysis was run 
again.
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After running the second analysis, it was found that model fit did not improve. CMIN/DF is 
15.630, GFI and AGFI values were.884 and .730 respectively. TLI and CFI values were .830 
and .898, with a RMSEA value of.190. None of these values was acceptable. All of the 
loadings are over .5, except item sysq4, and all critical ratios are more than 1.96. So, it was 
decided to remove item sysq4. After removing sysq4, model fit improved slightly, but the 
CMIN/DF (9.656) and RMSEA (.146) values were not within acceptable limits. GFI (.952), 
AGFI (.856), TLI (.922), and CFI (.961) values were within the acceptable range. All of the 
loadings are over .5, and no items can be removed based on poor loading to improve the 
model fit. It was decided to examine the other criteria to determine whether to remove any 
item to improve model fit. We looked at standardized residual covariance and modification 
indices to remove any item, and considered respecification of the model to obtain a better fit. 
Considering the standardized residual covariances (see Appendix VII), it was observed that 
all values were less than 2.58. Values larger than 2.58 indicate model misspecification 
(Janssens 2008). But the value 2.409 (sysq3 & sysq2) needed to be further investigated. 
Looking at the modification indices will help a researcher get a better idea of the relationship 
between these variables. Based on standardized residual covariance and modification indices, 
it was determined which variables should be removed from the model (with theoretical 
support).

We have looked at the overall modification indices and checked whether the error term 
related to each item was identified from standardized residual covariances. Removing the 
items will decrease the chi-square value and improve model fit.  We can then look at the 
overall modification indices and check whether taking more of the same errors will result in 
even more decreases in the chi-square value. In that case, if we have a significant change for 
the same error term, then we can compute the total decrease that may happen if we were to 
remove the particular item associated with the error term. Removing the e6 error term in item 
sysq2 decreases the chi-square value 46.79 (27.521+ 8.248+ 11.015). Therefore, based on the 
standardized residual covariance and modification indices, it was decided to remove items 
sysq2 and run the simulation to get good fit. 
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Figure 25: Confirmatory factor analysis model for system quality 

Determining the overall fit:

Table 36: Fit indexes for system quality

Chi-Square = 8.456, p = .015 

Model RMSEA CMIN/DF GFI AGFI CFI TLI IFI 

Default model .089 4.228 .990 .949 .993 .979 .993 
Saturated 
model 1.000  1.000  1.000 

Independence
model

.610
152.504 .455 .091 .000 .000 .000 

Looking at overall model fit, we found the goodness of fit index (GFI) value was.949, which 
was greater than acceptable level .90, and the value of the adjusted goodness of fit index 
(AGFI) was.953, which was also greater than the acceptable value of .80. The two reliable 
indicators Tucker-Lewis Index (TLI) and Comparative fit index (CFI) values were .979 and 
.993, respectively, both more than the acceptable level. These values should preferably be 
greater than .90. The RMSEA value is .089, which indicates acceptable fit. 
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Table 37: Estimated values for system quality items 

Structural
relation

Regression
weight

Standard
error

Critical ratio Standardized 
regression
weights

squared
multiple
correlation 

Sysq7 sysq 1.000 .938 .879
Sysq6 sysq .959 .039 24.772 .884 .782
Sysq5 sysq .559 .040 14.067 .614 .377
Sysq3 sysq .724 .041 17.701 .718 .515

Based on the results, we found that all of the standardized loadings were over .5, and the 
critical ratios were more than 1.96. Considering the standardized residual covariance, all 
values were less than 2.58 (see Appendix VII). 

5.4.2 Confirmatory factor analysis for Information quality 
Seven items were selected from previous work to measure information quality. The 
confirmatory factor analysis begins with 7 items, and at the end of the analysis, 4 items loaded 
satisfactorily to measure this construct. After running the first test of confirmatory analysis for 
this construct, we found that model fit was not good. All of the criteria that determine the 
overall fit of the model CMIN/DF (10.031), IFI (.899), TLI (.847), CFI (.898), and RMSEA 
(.149), were not acceptable, which indicated that model fit was not good. Only GFI (.905) and 
AGFI (.809) were within the acceptable range. The standardized regression weight for infq1, 
infq2, infq3, infq4, infq5, infq6, infq7 were .444, .784, .626, .814, .618, .795, and .708, 
respectively. Examining these loadings, we found that sysq1 was low loading (less than .5). 
All of the latent variable measures must have a high loading (>.50) and must be significant 
(critical ratio = C.R. = t-value > 1.96). The critical ratio for all items was over 1.96. Thus, we 
decided to omit the item sysq1 due to low loading (.444).  

After removing item sysq1, a second simulation was run and model fit improved somewhat. 
The overall model fit indicators were GFI (.942), AGFI (.865), TLI (.902), CFI (.941), and IFI 
(.941) were within acceptable limits, but CMIN/DF (8.257) and RMSEA (.134) were not 
acceptable. All of the loadings were more than .5, thus preventing the removal of items based 
on low loading. Considering the standardized residual covariance (see appendix VIII), we 
found the value 2.797 (infq5 & infq3) was more than 2.58. Values greater than 2.58 are 
reasons for model misspecifications. To obtain more a detailed idea about these items, we also 
had to judge the value of the modification indices (see appendix VIII). Calculations were 
made from the modification indices, and based on this calculation it was decided to remove 
items that could result in decreases to the chi-square value in order to improve model fit. The 
following calculations were performed based on the modification indices to omit items: 
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e5 (4.055+ 24.939 + 8.724) = 37.718 
e1 (14.090+ 26.854) = 40.944 

Based on the standardized residual covariance and modification indices, it was determined 
which items were responsible for model misspecification and thus should be removed from 
the model to obtain better fit. As a result, items infq3 and infq7 were removed from the 
model, and the analysis was run a third time. The results are given below: 
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Figure 26: CFA model for information quality 

Table 38: Estimated values for information quality items 

Structural
relation

Regression
weight

Standard
error

Critical ratio Standardized 
regression
weights

squared
multiple
correlation 

Infq6 InfQ 1.031 .065 15.836 .765 .585
Infq5 InfQ .574 .051 11.254 .566 .321
Infq4 InfQ 1.045 .061 17.216 .852 .726
infq2 InfQ 1.000 .811 .658

From these results, we can see that all of the standardized loadings are over .50, and the 
critical ratio is more 1.96; moreover, all of the standardized residual values are less than 2.58 
(See Appendix VIII); therefore, model fit is good. CMIN/DF (1.130) and RMSEA (.018) 
values are acceptable. The goodness of fit index (GFI) value is .997, which is greater than the 
acceptable level of .90, the value adjusted goodness of fit index (AGFI) is .986, which is also 
greater than the acceptable value .80. The two reliable indicator Tucker-Lewis Index (TLI) 
and Comparative fit index (CFI) values are .999 and .100, respectively, and are at more than 
the acceptable level.  
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Table 39: CFA fit index for information quality 

Chi-Square = 2.259 , p = .323 

Model RMSEA CMIN/DF GFI AGFI CFI TLI IFI 
Default model .018 1.130 .997 .986 1.000 .999 1.000 
Saturated model   1.000  1.000  1.000 
Independence
model

.519
110.515 .510 .184 .000 .000 .000 

5.4.3 Confirmatory factor analysis for e-service quality 
Nine items were selected from previous studies to measure e-service quality. At the end of the 
analysis, we found that 4 items were satisfactorily loading to measure e-service quality 
construct. After running the first analysis with nine items, it was determined that model fit 
was not good. None of the values was acceptable for determining the overall fit of the model. 
The CMIN/DF is 10.097, RMSEA value is .150, Goodness of fit index (GFI) value is .849, 
adjusted goodness of fit index (AGFI) value is .749, Tucker-Lewis Index (TLI) value is .772, 
and Comparative fit index (CFI) is .829. All of these values indicate unacceptable model fit. 

Considering the standardized regression weight, it was found that some of the item loading 
were not acceptable. Factor loading should be more than .5. The low loading items were e-sq4 
(.328), e-sq5 (.248) and e-sq6 (.364). The critical ratio for all items is over 1.9.  The 
standardized regression weight for other items was acceptable. Based on low factor loading, 
e-sq4, e-sq5, and e-sq6 items were omitted, and the analysis was run a second time to improve 
model fit. 

After running the second test, the model fit did not improve significantly. All model fit 
indicators were at less than acceptable levels. All of the critical ratios were over 1.9, and all of 
the loadings were acceptable. Since the loading was acceptable, there was no way to omit an 
item based solely on loading value. In order to improve model fit, we looked at standardized 
residual covariance (See Appendix IX). Considering the standardized residual covariance, 
value 5.951 (esq8 & esq7), value 3.392 (esq9 & esq7), and value 4.382 (esq9 & esq8) must be 
investigated further, since these values were over 2.58. Values over 2.58 might be a reason for 
model misspecification. To get a more detailed idea about these, relationship modification 
index values (See Appendix X) were also examined. From the modification indices, it was 
found that omitting some items would decrease the chi-square value but improve model fit. 
Based on the modification indices, the following calculation was done, and it was decided to 
remove the following items to decrease chi-square and obtain good model fit: 
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e2 (esq8): 8.666 + 72.722 + 43.553 = 124.941 
e3 (esq7): 72.722 + 26.253 = 98.975 

After removing items esq8 and esq7, the analysis was run a third time to obtain a better model 
fit. This time, a very good model fit was achieved. The final confirmatory analysis result for 
e-service quality is given below: 
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Figure 27: Confirmatory model for e-service quality 

Table 40: CFA fit index for e-service quality 

Chi-Square = 3.674  , p= .159 

Model RMSEA CMIN/DF GFI AGFI CFI TLI IFI 
Default model 045 1.837 .996 .978 .998 .994 .998 
Saturated model  1.000  1.000  1.000 
Independence
model

601
148.228 .462 .104 .000 .000 .000 

Looking at the model fit index, all criteria used to determine the overall fit indicated that we 
had achieved a very good model fit. The CMIN/DF value was 1.837 (rule of thumb less than 
2), the goodness of fit index (GFI) value was.996, which is more than the accepted level of 
.90, the adjusted goodness of fit index (AGFI) value was.978, which is more than the 
acceptable level of .80, the Tucker-Lewis Index (TLI) value was.994, and Comparative fit 
index (CFI) .998, and both values are more than .90, which is within the acceptable level. 
The RMSEA (.045) value indicates very good model fit (rule of thumb less than .06). 
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Table 41: Estimated values for e-service quality items 

Structural
relation

Regression
weight

Standard
error

Critical ratio Standardized 
regression
weights

squared
multiple
correlation 

esq3 esq 1.790 .162 11.023 .854 .729
esq2 esq 1.961 .175 11.210 .896 .803
esq9 esq 1.000 .526 .277
esq1 esq 2.037 .185 11.018 .853 .728

All of the loadings are significant, and most of the standardized loading values are over .7, 
except one at.529. This is also more than the acceptable level of .50. All of the Standardized 
Residual Covariances (See Appendix IX) are less than 2.58, which is the acceptable level. 
The lower the Standardized Residual Covariances, the better the model fit 

5.4.4 Confirmatory factor analysis for Citizen Trust 
From the previous study, four items were selected to measure citizen trust for this study. After 
running the confirmatory factor analysis, acceptable model fit was found, and the results are 
given below: 
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Figure 28: Confirmatory factor model for citizen trust 
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Table 42:  CFA fit index for citizen trust 

Chi-Square = 14.754  , p= .002 

Model RMSEA CMIN/DF GFI AGFI CFI TLI IFI 
Default model .098 4.918 .981 .937 .987 .974 .987 
Saturated model  1.000  1.000  1.000 
Independence
model

.613
153.853 .432 .053 .000 .000 .000 

The RMSEA value is not particularly good, but it is acceptable (.098); similarly, CMIN/DF is 
not very good either but is within an acceptable level (4.918). GFI (.981), AGFI (.937), CFI 
(.987), TLI (.974) and IFI (.987) all indicated very good model fit. All of the standardized 
regression weight values were over .70, and the critical ratio was over 1.9. All of these values 
are significant. All of the standardized residual covariance values were less than 2.58 (See 
Appendix X).

5.4.5 Confirmatory analysis for Perceived usefulness (Pu) 
Five items were selected from previous studies to measure perceived usefulness (PU). After 
running the first analysis, model fit was not acceptable (See Appendix XI), and all the 
standardized loading values were over 0.5 (See Appendix XI). Based on standardized 
regression weight we could not remove any item. All of the standardized residual covariance 
values were also less than the acceptable level (2.58). To determine the reason for model 
misspecification, modification indices were considered. After looking at the modification 
indices, it was decided to remove the e5 error term associated with item Pu5. If Pu5 was 
removed, then chi-square value would decrease (52.628+11.860+21.488+10.329) 96.305. 
After omitting the item Pu5, a second analysis was run to improve model fit, and the results 
are given below: 
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Figure 29: Confirmatory factor model for perceived usefulness 

Table 43: CFA fit index for perceived usefulness 

Chi-Square = 6.012 , p= .049 

Model RMSEA CMIN/DF GFI AGFI CFI TLI IFI 
Default model .063 3.006 .994 .968 .997 .990 .997 
Saturated model  1.000  1.000  1.000 
Independence
model

.643
170.691 .416 .026 .000 .000 .000 

Model fit improved considerably and became acceptable. The RMSEA value was.063, which 
was acceptable, and the CMIN/DF value was 3.006, which was also acceptable. The GFI 
(.994), AGFI (.968), CFI (.997), TLI (.990), and IFI (.997) values all indicated good model 
fit. Finally, it was decided to include four items to measure perceived usefulness (PU). All of 
the standardized regression values are very high; in fact, all of them are over .7 (rule of thumb 
is >.5). All critical ratios are also very good, at more than 1.9. The results are given below: 

Table 44:  Estimated values for perceived usefulness items 

Structural
relation

Regression
weight

Standard
error

Critical ratio Standardized 
regression

weights

squared
multiple

correlation 
Pu1 Pu 1.000 .717 .513
Pu4 Pu 1.087 .072 15.120 .778 .605
Pu3 Pu 1.075 .062 17.444 .909 .825
Pu2 Pu 1.117 .065 17.275 .896 .802
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5.4.6 Confirmatory factor analysis for perceived ease of use (Peou) 
For measuring perceived ease of use, five items were selected from previous literature. After 
confirmatory analysis, however, four items were decided upon to measure perceived ease of 
use. After running the first analysis, model fit was not very satisfactory. The result appears at 
Appendix XII GFI (.972), AGFI (.916), CFI (.988), TLI (.975), and IFI (.988) values 
indicated good model fit, but RMSEA (.110) and CMIN/DF (5.926) values were not within 
the acceptable range. All of the standardized regression weights are very high, at over .7, and 
the critical ratio is over 1.9 (See Appendix XII). 

To improve model fit, we looked at modification indices (see appendix XII) and decided to 
remove the e3 error term in item Peou3. If we remove e3, then the chi-square value would 
decrease (12.057+ 8.027) 20.084. Without item peou3, the analysis was run once more and 
model fit became acceptable. The results are given below: 
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Figure 30: Confirmatory factor model for perceived ease of use 

Table 45 : CFA fit index for perceived ease of use 

Chi-Square = 9,192 , p= .010 

Model RMSEA CMIN/DF GFI AGFI CFI TLI IFI 
Default model .092 4.417 .990 .949 .996 .987 .996 
Saturated model  1.000  1.000  1.000 
Independence
model

.809
267.358 .338 -.103 .000 .000 .000 
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Goodness of fit index (GFI) value is .990, and average goodness of fit index (AGFI) is .949. 
Both values indicate very good model fit. The CFI (.996), TLI (.987), and IFI (.996) also 
indicate good model fit. The RMSEA (.092) and CMIN/DF (4.417) values are acceptable. 

Table 46: Estimated values for perceived ease of use items 

Structural
relation

Regression
weight

Standard
error

Critical ratio Standardized 
regression
weights

squared
multiple
correlation 

Peou1 Peou 1.000 .899 .808
Peou2 Peou 1.077 .033 33.085 .957 .916
Peou4 Peou 1.032 .035 29.809 .918 .842
Peou5 Peou .936 .041 22.860 .817 .668

At this point, all standardized regression weight values are very high, at over .70, and the 
critical ratios are over 1.96. So, four items were selected to measure perceived ease of use.  

5.5 Measurement model (with all constructs) 
Before estimating the path coefficient of the hypothesized structural model, confirmatory 
factor analyses for all latent variables (system quality, information quality, e-service quality, 
citizen satisfaction, perceived usefulness, perceived ease of use, and citizen trust) were 
conducted to confirm the factor structure for each individual variables. After running the first 
simulation model, fit was good, but looking at the standardized residual covariances (see 
appendix  XIIII), it was found that a few values were more than 2.58, above the acceptable 
level. It was decided to remove those items to improve model fit, since the lower the 
standardized residual covariances, the better the model fit.  After that the measurement model 
was run with all of the latent variables;and construct reliability, convergent validity and 
discriminant validity were calculated. All these results are given below: 
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Figure 31: Measurement model with all constructs

Table 47: Fit index for measurement model with all constructs 

Chi-Square = 546,936  , p= .000 

Model RMSEA CMIN/DF GFI AGFI CFI TLI IFI 
Default model .053 2.153 .902 .875 .965 .959 .965 
Saturated model  1.000  1.000  1.000 
Independence
model

.262
28.941 .161 .091 .000 .000 .000 

The measurement model developed showed a very good fit. The goodness of fit index (GFI) 
should be greater than .90, and the adjusted goodness of fit index (AGFI) should preferably be 
greater than .80. In this case, the GFI is .902 and the AGFI is .875. Both values exceed the 
cutoff point and indicate good model fit. Two reliable indicators are the Tucker-Lewis Index 
(TLI) and Comparative fit index (CFI), which should preferably be greater than .90.  In this 
case, TLI and CFI are .959 and .965, respectively, which is more than the acceptable level. 
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The RMSEA value is .053, which indicates very good model fit. Browne and Cudeck (1993) 
indicate that values less than or equal to .05 indicate a good fit. The CMIN/DF is 2.153, 
which also indicates good model fit (rules of thumb <.20).

Table 48: Path loadings, critical ratios, and R square values in the measurement model 

Structural
relation

Regression
weight

Standard
error

Critical ratio Standardized 
regression
weights

squared
multiple
correlation 

Sysq7 SysQ 1.000 .919 .845
Sysq6 SysQ .970 .036 26.612 .877 .768
Sysq5 SysQ .594 .039 15.086 .639 .409
Sysq3 SysQ .772 .040 19.475 .750 .562
Infq6 InfQ 1.000 .791 .626
Infq5 InfQ .567 .047 12.035 .597 .356
Infq4 InfQ .946 .054 17.406 .822 .676
Infq2  InfQ .925 .055 16.892 .800 .640
Esq3 E-SQ 1.000 .840 .705
Esq2 E-SQ 1.094 .049 22.463 .879 .773
Esq1 E-SQ 1.198 .053 22.601 .883 .779
Pu2 Pu 1.000 .898 .807
Pu3 Pu .958 .036 26.491 .907 .822
Csat1 Csat 1.000 .901 .811
Csat2 Csat .933 .039 23.849 .851 .724
Csat3 Csat .959 .036 26.898 .908 .824
Peou5 peou 1.000 .824 .679
Peou4 peou 1.104 .045 24.477 .926 .858
Peou2 peou 1.129 .044 25.387 .947 .896
Peou1 peou 1.060 .046 23.239 .899 .808
Trust1 CT 1.000 .753 .567
Trust2 CT 1.015 .063 16.038 .784 .614
Trust3 CT 1.177 .063 18.586 .911 .830
Trust4 CT 1.007 .061 16.446 .802 .643
Pu4 Pu .969 .049 19.983 .777 .604 

All standardized regression weight values were more than 0.5, and most values were over 0.7, 
and all of the critical ratios were more than 1.9. According to Janssens (2008), all the latent 
variable measures must have a high loading (>.50) and must be significant (critical ratio= 
C.R. = t-value > 1.96). But looking at the correlation table (Appendix XIV), we can see SysQ 
and E-SQ are very highly correlated (.904), which needs further investigation.
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5.6 Validity Analysis 
The next step is to calculate convergent and discriminant validity before testing the final 
structural model. 

5.6.1 Convergent validity 
According to Janssens et al. (2008), “Convergent validity indicates the degree to which two 
different indicators of a latent variable confirm one another.” There are different ways to 
calculate convergent validity (Hair et al., 2006). These criteria are discussed below: 

Factor loadings: 
A first (weak) condition to confirm convergent validity in loading is that it should be 
significant (all the critical ratio > 1.96), and a stricter condition is all standardized regression 
coefficients should be more than .50 (Janssen et al., 2008). In this case, both conditions are 
satisfied. Referring to Table 49, we can see that all loadings are more than 0.5. In fact, most 
values are very high, over 0.7, and all critical ratios are over 1.96. The range of the critical 
ratio is 12.035 to 26.898. Both the standardized regression weights and critical ratio indicate 
good convergent validity. 

Average variance extracted (AVE): it can be calculated as the total of squared multiple 
correlations divided by the number of factors. The guideline is that the AVE value should be 
greater than 0.5, meaning more than half of the variances are observed. AVE calculations are 
as follows. 

Table 49: Average variance extracted (AVE): all variables 

Construct Squared multiple correlation Average variance extracted 
System quality   
Sysq3 .562  
Sysq5 .409  
Sysq6 .768  
Sysq7 .845  
 Sum 2.584 .65 
Information quality    
Infq2 .640  
Infq4 .676  
Infq5 .356  
Infq6 .626  
 Sum  2.298 .58 
e-service quality   
e-sq1 .779  
e-sq2 .773  
e-sq3 .705  
 Sum  2.257 .75 
Citizen satisfaction    
Csat 1 .811  
Csat2 .724  
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Csat4 .824  
 Sum  2.359 .79 
Perceived usefulness   
Pu2 .807  
Pu3 .822  
Pu4 .604  
 Sum             2.233 .74 
Perceived ease of use   
Peou1 .808  
Peou2 .896  
Peou4 .858  
Peou5 .679  
 Sum  3.241 .81 
Citizen trust   
Trust1 .567  
Trust2 .614  
Trust3 .830  
Trust4 .643  
 Sum  2.654 .66 

Examining the AVE values in the table, it was found that all of these values are over 0.50, 
with some values over 0.70. So, based on factor loading, the critical ratio, and AVE 
calculation, we confirmed the convergent validity. 

5.6.2 Discriminant validity 
The constructs used in this study were further confirmed by using the discriminant validity 
calculation. “Discriminant validity is the extent to which a construct is truly distinct from 
other constructs” (Hair et al., 2006 pp.778). Fornell and Larcker (1981) developed a 
procedure to check discriminant validity (Janssens et al., 2008). They suggested that the 
square of the correlation between two constructs should be less than their corresponding 
average variance extracted (AVE). Following this, a discriminant validity calculation was 
done, and the results are as follows. Looking at the table, it was observed that construct 
System Quality (SysQ) values required further investigation. The square of the correlation 
between E-SQ construct is more than the AVE value of SysQ. This indicates that system 
quality measures do not confirm discriminant validity. Items that measure E-SQ are closely 
related to items that measure SysQ. When we examined the measurement model, it was found 
that a very high correlation existed between the system quality (SysQ) and the e-service 
quality (E-SQ) construct (.904). Therefore, we need to investigate this issue further. 
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Table 50: Discriminant validity of constructs

Construct sysq infq e-sq csat pu peou trust 
sysq .65       
infq .49 .58      
e-sq .82 .52 .75     
csat .17 .22 .15 .79    
pu .26 .45 .26 .51 .74   
Peou .48 .42 .50 .31 .51 .81  
trust .12 .19 .11 .35 .30 .19 .66 

Because model fit was found to be good in the measurement model, we can now run the 
structural model. 

5.7 The Structural Model 
In order to test the hypotheses, the structural model was used with all the seven factors tested 
in the measurement model, and the result and discussions are given below. 

Figure 32: Structural Model with all constructs 
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Model fit: 

All values in the following table indicate very good model fit. The goodness of fit index (GFI) 
should be greater than .90 and the adjusted goodness of fit index (AGFI) should be preferably 
greater than .80. In this case, GFI is .903 and AGFI is .877. Both values are more than the 
cutoff point and thus indicate good model fit. The two reliable indicators are the Tucker-
Lewis Index (TLI) and Comparative fit index (CFI), which should preferably be greater than 
.90.  In this case, TLI and CFI are .958 and .964, which are higher than the acceptable level. 
The RMSEA value is .055, which indicates very good model fit. Browne and Cudeck (1993) 
indicate that values less than or equal to .05 indicate a good fit. The CMIN/DF is 2.223, 
which also indicates good model fit (rule of thumb <.20).

Table 51 : Structural model fit indices 

Chi-Square = 524,521  , p= .000 

Model RMSEA CMIN/DF GFI AGFI CFI TLI IFI 
Default model .055 2.223 .903 .877 .964 .958 .964 
Saturated model  1.000  1.000  1.000 
Independence
model

.267
30.058 .164 .091 .000 .000 .000 

Table 52: Path loadings, critical ratios, R squared values in structural model 

Structural
relation

Regression
weight

Standard
error

Critical ratio Standardized 
regression
weights

squared
multiple
correlation 

Sysq7 SysQ 1.000 .905 .818
Sysq6 SysQ .972 .039 25.201 .864 .747
Sysq5 SysQ .611 .040 15.224 .647 .419
Sysq3 SysQ .796 .040 19.667 .761 .578
Infq6 InfQ 1.000 .789 .622
Infq5 InfQ .561 .048 11.795 .588 .346
Infq4 InfQ .955 .055 17.362 .827 .684
Infq2  InfQ .931 .055 16.814 .803 .775
Esq3 E-SQ 1.000 .842 .709
Esq2 E-SQ 1.092 .048 22.607 .880 .775
Esq1 E-SQ 1.191 .053 22.592 .880 .775
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Pu2 Pu 1.000 .893 .798
Pu3 Pu .958 .038 25.538 .902 .814
Csat1 Csat 1.000 .899 .809
Csat2 Csat .931 .040 23.536 .848 .719
Csat3 Csat .959 .036 26.583 .907 .822
Peou5 peou 1.000 .822 .676
Peou4 peou 1.106 .045 24.397 .927 .858
Peou2 peou 1.132 .045 25.337 .948 .898
Peou1 peou 1.060 .046 23.130 .898 .806
Trust1 CT 1.000 .777 .603
Trust3 CT 1.101 .062 17.753 .879 .773
Trust4 CT 1.009 .059 17.072 .829 .686
Pu4 Pu .969 .050 19.335 .768 .590

In examining the Table it was found that most of the standardized regression weights are very 
high; over .70. The acceptable value should be more than .50. Therefore, all values are over 
the acceptable level. All critical ratios are over 1.97.

Table 53: Path loadings, critical ratios within constructs in structural model

Structural
relation

Regression
weight

Standard
error

Critical ratio P Label 

Peou sysq .727 .040 15.124 *** 
CT peou .424 .054 7.756 *** 
Pu sysq -.102 .123 -.663 .508 
Pu infq .429 .067 6.371 *** 
Pu e-sq -.142 .135 -1.026 .305 
Pu peou .528 .061 8.216 *** 
Pu CT .261 .043 5.858 *** 
Csat sysq .129 .152 .804 .421 
Csat infq -.085 .092 -1.098 .272 
Csat pu .536 .091 7.069 *** 
Csat e-sq -.072 .168 -.496 .620 
Csat CT .274 .059 5.379 *** 
Csat peou .061 .086 .799 .424 

From the structural model, we can see the correlation between the two independent variables 
system quality (SysQ) and E-service quality (E-SQ) are very high (.919). Items that measure 
E-SQ are closely related to items that measure SysQ. The literature also indicates that in the 
contxt of the Internet, System quality and E-service quality overlap (Cao, Zhang & Seydel, 
2005). Based on the literature and previous analysis, we proposed an alternative model to test 
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for this context. In this alternative model, a composite factor was created to combine system 
quality and e-service quality items with the support of literature. 

5.8 Proposed Alternative model
In this alternative model, System quality and e-service quality are considered together as a 
composite factor, and seven items from the two earlier independent variables are taken as 
measure for this construct. All these items were named together as system and e-service 
quality. Based on these changes, the hypothesized relationships were reformulated somewhat. 
The separate hypothesis for e-service quality no longer exists at this point.  The changed sets 
of hypotheses are as follows: 

H1 System & E-service quality of the government Web site has a positive effect on citizen’s 
satisfaction with the e-tax service. 
H2 Information quality of the government Web site has a positive effect on citizens’ 
satisfaction with the e-tax service.  
H3 Perceived usefulness of the government Web site has a positive effect on satisfaction with 
the e-tax service. 
H4 Perceived ease of use of the government Web site has a positive effect on satisfaction with 
the e-tax service. 
H5 Perceived ease of use of the government website is positively related to Perceived 
usefulness of the e-tax service. 
H6 System & E-service quality of the government Web site is positively related to Perceived 
usefulness of the e-tax service. 
H7 Information quality of the government Web site is positively related to Perceived 
usefulness of the e-tax service. 
H8 System & E-service quality of the government website is positively related to perceived 
ease of use of the e-tax service. 
H9 Trust is positively related to Citizen Satisfaction with the e-tax service.  
H10 Trust is positively related to perceived usefulness of the e-tax service. 
H11 Perceived ease of use is positively related to trust in the government Web site. 
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5.8.1 Measurement model  

Figure 33: Measurement model for respecified alternative model 

Table 54: Path loadings, critical ratios, and R squared values for respecified alternative 
measurement model 

Structural relation Regression 
weight

Standar
d error 

Critical 
ratio

Standardized
regression
weights

squared
multiple
correlation 

sysq7 sysq & e-sq 1.000 .879 .772

sysq3 sysq & e-sq .814 .043 18.980 .755 .570

infq6 infq 1.000  .792 .628

infq4 infq .948 .055 17.250 .825 .680

infq2 infq .937 .055 16.972 .812 .659

pu3 pu .956 .036 26.419 .906 .820

csat1 csat 1.000  .901 .811

csat2 csat .932 .039 23.828 .851 .724
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csat3 csat .959 .036 26.887 .908 .825

trust1 CT 1.000  .777 .603

trust3 CT 1.103 .062 17.817 .881 .776

trust4 CT 1.007 .059 17.060 .827 .683

pu4 pu .969 .048 20.000 .777 .604

esq1 sysq & e-sq .982 .041 24.128 .863 .744

esq2 sysq & e-sq .891 .038 23.649 .854 .729

esq3 sysq & e-sq .814 .038 21.650 .815 .664

peou1 peou 1.060 .046 23.225 .899 .808

peou2 peou 1.130 .045 25.373 .947 .896

peou4 peou 1.105 .045 24.466 .927 .858

peou5 peou 1.000  .823 .678

pu2 pu 1.000  .899 .808

sysq6 sysq & e-sq .970 .043 22.769 .837 .701

sysq5 sysq & e-sq .622 .042 14.798 .640 .410

According to Janssens et al. (2008), all latent variable measures must have a high loading 
(>.50) and must be significant ( critical ratio = C.R. = t-value > 1.96).  In the Table, it is 
shown that all of the unstandardized loadings (regression weights) differ significantly from 
zero. In the critical ratio column, all the values are over 1.96.  All loadings are acceptable, 
since all are more than .50, and all the standardized residual covariances are less than the 2.58 
acceptable levels (see Appendix XVI). The correlations between independent constructs are 
within the acceptable range (see Appendix XV). 

Determining the overall fit:

Table 55: Fit indices in respecified alternative measurement model 

Chi-Square = 496,619, p= .000 

Model RMSEA CMIN/DF GFI AGFI CFI TLI IFI 
Default model .057 2.310 .906 .879 .964 .958 .964 
Saturated model  1.000  1.000  1.000 
Independence model .276 31.955 .166 .090 .000 .000 .000 

Different criteria are used to determine the overall fit of the models. The goodness of fit index 
(GFI) should be greater than .90, and the adjusted goodness of fit index (AGFI) should 
preferably be greater than .80. In this case, GFI is .906 and AGFI .879. Both values are 
greater than the cutoff point. The two reliable indicators are the Tucker-Lewis Index (TLI) 
and Comparative fit index (CFI), which should be greater than .90.  In this case, TLI and CFI 
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are .958 and .964, respectively, and both are more than the acceptable level. The RMSEA 
value is .057, which indicates very good model fit. Hu and Bentler (1999) place the cutoff 
value for RMSEA at .06, whereas Browne and Cudeck (1993) assert that values less than or 
equal to .05 indicate a good fit, and values up to .08 indicate an acceptable fit. Thus, it 
appears that the proposed alternative measurement model conforms to all the fit indices. 

After looking at model fit, the next step is to ensure the validity and reliability of the 
constructs. The following steps are taken to ensure the validity and reliability of the 
constructs. This will be followed by the actual path model simulation once we have 
established the validities and reliabilities of the constructs. 

5.8.2 Convergent validity  

Factor loadings: 
A first (weak) condition to confirm convergent validity is that loading should be significant 
(all the critical ratio> 1.96), and a stricter condition is all standardized regression coefficients 
should be more than .50 (Janssen et al., 2008). In this case, both conditions are satisfied. 
Looking at the Table, we can see that all loadings are more than 0.5. Most of the values are 
very high, at over 0.7, and all the critical ratios are over 1.96. The range of the critical ratio is 
15.081 to 32.910. Both the standardized regression weight and the critical ratio indicate good 
convergent validity. 

Average variance extracted (AVE): can be calculated as a total of the squared multiple 
correlations divided by the number of factors. The guideline is that AVE value should be 
greater than 0.5, which means that more than half of the variances are observed. AVE 
calculations are as follows. 

Table 56: Average variance extracted for constructs in alternative model 

Construct Squared multiple correlation Average variance extracted 

System & e-service quality    
Sysq3 .571  
Sysq5 .411  
Sysq6 .701  
Sysq7 .772  
e-sq1 .743  
e-sq2 .729  
e-sq3 .665  
 Sum 4.592 .66 
Information quality    



Chapter 5: Results and Analysis 

127

Infq2 .659  
Infq4 .680  
Infq6 .628  
 Sum  1,967 .66 
Citizen satisfaction    
Csat 1 .812  
Csat2 .724  
Csat3 .825  
 Sum  2.361 .79 
Perceived usefulness   
Pu2 .807  
Pu3 .822  
Pu4 .604  
 Sum             2.233 .74 
Perceived ease of use   
Peou1 .808  
Peou2 .896  
Peou4 .858  
Peou5 .678  
 Sum  3.24 .81 
Citizen trust   
Trust1 .604  
Trust3 .776  
Trust4 .683  
 Sum  2.063 .69 

All average variances extracted are over the value of 0.5 and as such, all the individual 
indicators have been measured consistently (Janssens et al., 2008). 

5.8.3 Discriminant validity 
Fornell and Larcker (1981) developed a procedure to check discriminant validity (Janssens et 
al., 2008). They suggested that the square of the correlation between two constructs should be 
less that their corresponding average variance extracted (AVE). Following this, a discriminant 
validity calculation was done, and the results are as follows. 

Table 57: Discriminant validity for constructs in alternative model

Construct Sysq & e-sq infq csat pu peou trust 
Sysq & e-sq .66      
infq .54 .66     
csat .17 .21 .79    
pu .28 .42 .51 .74   
Peou .52 .41 .31 .51 .81  
trust .10 .15 .34 .30 .18 .69 
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In each of the cases above, the square of the correlation between the constructs is less than the 
average variance extracted for each particular construct. This indicates discriminant validity 
for all the constructs has been established. 

5.8.4 Construct Reliability (Composite) 

The formula for composite reliability is as follows: 

Composite reliability = (  standardized loadings )2 / {(  standardized loadings)2 + 
measurement errors} 

Accordingly, we find: 

Table 58: Composite Construct Reliabilities

Construct Standardized 
regression weight 

Squared multiple 
correlation 

1- Squared 
multiple
correlation 

Construct
reliability 

System & e-
service quality

   

sysq3 .755 .570 .43 
sysq5 .640 .640 .36 
sysq6 .837 .837 .16 
sysq7 .879 .772 .23 
esq1 .863 .863 .14 
esq2 .854 .854 .15 
esq3 .815 .815 .19 

31.81/(31.81+1.66)
= .95 

 Sum     5.64  Sum  1.66  
 Sum square 31.81    
Information 
quality

   

Infq2 .812 .659 .34 
Infq4 .825 .680 .32 
Infq6 .792 .628 .37 
 Sum     2.43  Sum  1.03 

5.90/(5.90+1.03) = 
.85

 Sum square 5.90    
Csat:    

Csat 1 .811 .811 .19 

6.60/(6.60+.65)=
.91
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Csat2 .851 .724 .28 
Csat3 .908 .825 .18 
 Sum  2.57  Sum  .65 
 Sum square 6.60    
PU:    

PU2 .808 .808 .19 
PU3 .820 .820 .18 
PU4 .777 .604 .40 
 Sum    2.41  Sum  .77 

5.81/(5.81+.77)=
.88

Sum square 5.81 
   

PEOU

PEOU1 .899 .808 .19 
PEOU2 .947 .896 .10 
PEOU4 .927 .858 .14 
PEOU5 .823 .678 .32 
 Sum     3.60  Sum  .75 

12.96/ (12.96+ 
.75)= .95 

 Sum square 12.96    
CT

CT1    .777 .603 .40 
CT3 .881 .776 .22 
CT4 .827 .683 .32 
 Sum     2.49  Sum   .94 

6.20/(6.20+.94) = 
.87

 Sum square 6.20    

Composite reliability should be greater than 0.70. In each case above, we find composite 
reliability to satisfy the criteria. 

Correlation matrix for all the items in the final model is given in appendix XVII. Once we 
have established the convergent discriminant validities, have checked for composite 
reliability, and have satisfactorily run the measurement model, we then proceed with 
formulating and running the final path model. The discussion is given below: 
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5.9 Model Specification and Hypothesis testing 

5.9.1 Path model  

Figure 34: Respecified Alternative Structural model 

Model fit: 

Table 59: Fit indices for alternative structural model 

Chi-Square = 518,653 , p= .000 

Model RMSEA CMIN/DF GFI AGFI CFI TLI IFI 
Default model .058 2.379 .901 .875 .962 .955 .962 
Saturated 
model 1.000  1.000  1.000 

Independence
model

.276
31.955 .166 .090 .000 .000 .000 
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Different criteria are used to determine the overall fit of the models. The goodness of fit index 
(GFI) should be greater than .90, and the adjusted goodness of fit index (AGFI) should 
preferably be greater than .80. In this case, GFI is .901 and AGFI .875. Both values are 
greater than cutoff point. The two reliable indicators are the Tucker-Lewis Index (TLI) and 
Comparative fit index (CFI), which should preferably be greater than .90.  In this case, TLI 
and CFI are .955 and .962, and both are at a level that is more than acceptable. The RMSEA 
value is .058, which indicates very good model fit. Hu and Bentler (1999) place the cutoff 
value at .06, whereas Browne and Cudeck (1993) assert that values less than or equal to .05 
indicate a good fit, and values up to .08 indicate an acceptable fit. 

Hypothesis testing from structural equation result 

Table 60: Path loadings, critical ratios, probability level, and R squared values from the 
alternative structural model 

Structural
relation

Unstandardized
estimate

Standardized
Regression
weight

Standar
d error 

Critical 
ratio

P
value

R square 
estimate

Peou sysq & 
E-sq .635 .733 .042 15.060 *** peou .538 

CT peou .415 .423 .053 7.752 *** CT .179 
Pu sysq & 
e-sq -.185 -.223 .066 -2.804 .005 pu .620 

Pu infq .383 .383 .068 5.606 *** csat .562 
Pu peou .517 .541 .062 8.393 *** sysq5 .412 
Pu trust .265 .272 .044 6.070 *** sysq6 .698 
Csat sysq & 
e-sq .037 .038 .083 .448 .654 esq3 .662 

Csat infq -.074 -.062 .091 -.817 .414 esq2 .728 
Csat pu .627 .528 .088 7.117 *** esq1 .745 
Csat peou .079 .070 .086 .919 .358 pu4 .593 
Csat CT .318 .275 .059 5.386 *** trust4 .687 
sysq7 sysq 
& e-sq 1.000 .876  trust3 .772 

sysq3 sysq 
& e-sq .818 .757 .043 19.012 *** trust1 .604 

infq6 infq 1.000 .789  peou1 .806 
infq4 infq .955 .827 .056 17.124 *** peou2 .897 
infq2 infq .943 .813 .056 16.834 *** peou4 .859 
pu3 pu .956 .902 .037 25.672 *** peou5 .677 
csat1 csat 1.000 .899  csat3 .822 
csat2 csat .932 .849 .040 23.588 *** csat2 .721 
csat3 csat .959 .907 .036 26.595 *** csat1 .809 
trust1 CT 1.000 .777  pu3 .814 
trust3 CT 1.100 .879 .062 17.767 *** pu2 .801 
trust4 CT 1.009 .829 .059 17.084 *** infq2 .661 
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pu4 pu .969 .770 .050 19.494 *** infq4 .685 
esq1 sysq & 
e-sq .986 .863 .041 24.057 *** infq6 .623 

esq2 sysq & 
e-sq .892 .853 038 23.507 *** sysq3 .573 

esq3 sysq & 
e-sq .815 .813 .038 21.494 *** sysq7 ,768 

peou1 peou 1.059 .898 .046 23.158 ***  
peou2 peou 1.131 .947 .045 25.356 ***  
peou4 peou 1.106 .927 .045 24.462 ***  
peou5 peou 1.000 .823  
pu2 pu 1.000 .895  
Sysq6 sysq
& e-sq .970 .835 .043 22.569 ***  

sysq5 sysq 
& e-sq .625 .641 .042 14.827 ***  

From the analysis, we can see that 56% of the variance among the factors of system quality, 
information quality, perceived usefulness, perceived ease of use, and citizen trust is explained 
by citizen satisfaction. The relationship between system & e-service quality and citizen 
satisfaction is not significant, since the critical ratio is .448, which is less than 1.96, and the p 
value is .654. Thus, this hypothesized relationship is not found to be valid in this context. 
Second, the relationship between information quality and satisfaction is also not significant: 
the critical ratio is -.817, which is less than 1.96, and the p value is .414. Therefore, 
hypothesis 2 is rejected.

Third, perceived usefulness is positively and significantly related to citizen satisfaction, with a 
path estimate of .53, critical ratio of 7.117, and significance at less than a p < 0,001 level. 
Therefore, the hypothesis is supported. Fourth, perceived ease of use and citizen satisfaction 
were not found to be significant: the path estimate is .070, the critical ratio is .919, which is 
less than the 1.9 recommended level, and the significance level is .358. Thus, the hypothesis 
is rejected. Fifth,  from the analysis, it was found that perceived ease of use is positively 
related to perceived usefulness at a significance level less than p <0.001, with a path estimate 
of 0.54. The critical ratio is 8.393, which is over the recommended level 1.9. So, the 
hypothesized relationship is accepted. Sixth, the relationship between system & e-service 
quality is negatively related to perceived usefulness at a significance level of .005, with a path 
estimate of -.223 and a critical ratio of -2.804. Therefore, this hypothesis is supported, but the 
relationship is negative.

Seventh, the relationship between information quality and perceived usefulness is found to be 
significant, with the path value of 0.383 and a critical ratio of 5.606. Thus, the hypothesis is 
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accepted. Eight, the relationship between system and e-service quality is positively and 
significantly related to perceived ease of use at significance level less than <0.001, with a path 
value .73, and a critical ratio is 15.060. Ninth, from the analysis, it was found that citizen trust 
is positively and significantly related to citizen satisfaction: the path value is .26, and the 
critical ratio is 5.386. Therefore, the hypothesis is supported. Tenth, the relationship between 
citizen trust and perceived usefulness is positively related to each other at a significance level 
less than <0.001 with a path value 0.27. The critical ratio is 6.070, which is more than the 
recommended level. Thus, the hypothesized relationship is accepted.  Finally, the relationship 
between perceived ease of use and citizen trust was found to be significant and positive. The 
path value for the relationship is 0.42, and the critical ratio is 7.752. Therefore, the hypothesis 
is supported by the data.

From the structural equation analysis, we found that most of the hypothesized relationships 
are supported by the empirical data. The next chapter details discussions about the 
relationships discussed relative to the theoretical discussions. 

5.9.2 Summary of the proposed hypothesis status and final proposed research 
model

Table 61: Summary of the status of hypotheses 

Hypothesis Relationship Empirical support 
H1 System & E-service quality of the government Web 

site has a positive effect on citizen’s satisfaction with 
the e-tax service. 

Not supported 

H2 Information quality of the government Web site has a 
positive effect on citizens’ satisfaction with the e-tax 
service.

Not Supported

H3 Perceived usefulness of the government Web site has 
a positive effect on satisfaction with the e-tax service.

supported

H4 Perceived ease of use of the government Web site has 
a positive effect on satisfaction with the e-tax service. 

Not supported 

H5 Perceived ease of use of the government website is 
positively related to Perceived usefulness of the e-tax 
service.

supported

H6 System & E-service quality of the government Web 
site is positively related to Perceived usefulness of 
the e-tax service.

Negatively supported 

H7 Information quality of the government Web site is 
positively related to Perceived usefulness of the e-tax 
service.

Supported
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H8 System & E-service quality of the government 
website is positively related to perceived ease of use 
of the e-tax service.

Supported

H9 Trust is positively related to Citizen Satisfaction with 
the e-tax service.

Supported

H10 Trust is positively related to perceived usefulness of 
the e-tax service.

Supported

H11 Perceived ease of use is positively related to trust in 
the government Web site. 

Supported

Figure 35: Standardized path values within research model 
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Chapter Six 

Discussions and Conclusion 

In the previous chapter, the results of the analysis were presented. This chapter discusses the 
findings and results obtained in relation to the research questions and the proposed 
hypotheses. Along with the discussion, this chapter also includes theoretical and managerial 
implications, limitations of the study and suggestions for future research. 

6.1 Discussions 
The purpose of this thesis is to identify the success factors of government e-service delivery 
from the citizens’ perspectives. After reviewing the related literature, success factors were 
identified and adopted from the areas of information systems (IS), marketing, and e-
commerce.  Upon selection of the factors, a research framework was developed to evaluate 
success within the area of e-government research. That area was further narrowed by 
specifying the government e-tax services in Sweden.  The DeLone & McLean (1992) IS 
Success model was used as a base model in the proposed framework. Considering the context 
of the research, some modifications were made, and new variables were added with the intent 
of testing the framework against government e-service delivery to determine the success 
factors and examine how these relate to each other. Based on this purpose, the research 
problem was identified as: 

"Developing a framework for evaluating the success of government e-tax service 
delivery”

The literature review was conducted with respect to the specific research problem. The broad 
research problem was further divided into two specific research questions. 

Q1. What are the factors that influence the success of government e-tax service delivery? 
Q2. To what extent are these success factors interrelated? 

A series of hypotheses were developed based upon the second research question and earlier 
theoretical discussion. The set of hypotheses comprised the proposed research model and 
were to be tested during the empirical part of the study. The findings that follow from the 
analysis and discussion are presented according to the research questions formulated.
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6.1.1 Discussions on RQ1: Success factors identified in government e-tax service 

Citizen satisfaction as a success factor 
In this study, Citizen Satisfaction was considered as an indicator of success of government e-
tax service delivery, the assumption being that if citizens are satisfied with using this service, 
then that implies the service is successful. From the analysis of data, it was found that the 
variance explained by factors leading to citizen satisfaction is 56%. Previous studies 
considered user satisfaction as a success measure in information system success, e-commerce 
success, and Web site success (DeLone & McLean, 1992, 2004; Seddon and Kiew, 1996; 
Seddon, 1997; Rai et al., 2002; Crowston et al., 2006; Doll & Torkzadeh, 1994).  Satisfaction 
was measured in this present study with three items, and the items were selected from 
previous literature.

Items 3 and 1 are very highly correlated with satisfaction, and the path estimation value for 
items 3 and 1 are.91 and .90, respectively. The question for sat3 was, “My decision to use this 
e-service was a wise one.” This item is closely related with item sat1 where the question was, 
“I think I made the right choice when I started this online service.” Both of the items explain 
citizens’ evaluation about the particular e-service. This indicates that if the citizen thinks 
he/she made the right choice in using this service, then it will indicate their satisfaction. Sat2 
is also highly correlated with satisfaction, and the path estimation value of the item is .85. The 
question for item 2 was “The facility is exactly what is needed for this service.” The high 
correlation score indicates citizens think they are receiving services according to their needs, 
and the service facilities are exactly what they are expecting. This would indicate that if 
citizens think they are receiving the service facility according to their needs, and this will also 
increase their satisfaction. 

System quality as a success factor 
Based on the previous literature, system quality was considered as a success factor and a 
determinant of satisfaction (DeLone & McLean, 1992, 2003, 2004; Seddon & Kiew, 1996; 
Seddon, 1997; Molla & Licker, 2002; McKinney et al., 2002). System quality is defined for 
this study as a desired functionality and performance characteristic of a government Web site. 
Seven items were selected to measure system quality in this study, and these items were 
selected based on previous studies. At the conclusion of the instrument refinement process, 
four items were finally taken as measures of system quality in government e-tax filing 
service. Thus, citizens’ perceived system quality is determined by four items.  
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According to the data, item sysq7 is the most important factor in determining system quality, 
since the path estimate is .88 and the r square is .77. The question for sysq7 was “It is easy to 
navigate within the site.” The results indicate that an easily navigable facility is highly related 
to determining system quality. System quality accounts for 77% of the variance of item sysq7. 
The second most important item in determining system quality is sysq6 (“It only takes a few 
clicks to locate information”). Path loading between system quality and item sysq6 is high 
(.84) and almost similar to item sysq7. System quality explained 70% of the variance of item 
sysq6. The third most important item in determining system quality is sysq3, and question for 
the item was “This Web site provides fast information access.” System quality explained 57% 
of the variance of this item. An additional item that also determined system quality, but did 
not load as high as the other three items, was item 5. The question for item sysq5 was “It is 
easy to go back and forth between pages.” The loading for the item was not particularly high 
(.64) compared to the other three items. Therefore, from the results, we can say that the items 
related to navigation facility of the Web site and accessibility are important in determining 
citizens’ perceived system quality. These items address the main functionality and 
characteristics of the Web sites. This finding corresponds to theory as navigation facilities, 
fast access, and evaluating the links for needed information are important characteristics of 
Web site evaluation (McKinney et al., 2002; Zhang et al., 2002). 

Information quality as a success factor 
Information quality is defined in this study as the characteristics of information provided by a 
government Web site. Based on previous literature, seven items were selected to measure 
information quality. After scales refinement, three items were taken to measure information 
quality in the context of government e-tax services. These three items covered information 
preciseness, information timeliness, and sufficiency or completeness of the information 
characteristics. From the analysis, we found that infq4 and infq2 are highly correlated with 
information quality. The path estimates for these items are .83 and .81, respectively, and the 
questions for these items are “The Web site provides information I need at the right time,” 
and “The Web site provides information precisely according to my need.” Information quality 
explains 69% of the variance of item infq4 and 66% of the variance of item infq2. This 
indicates that according to citizens’ needs, timely and precise information is very important. 
To complete their tax filing returns, citizens need timely and precise information. Item infq6 
is the third important characteristic in determining information quality. Information quality 
accounts for 62% of the variance of item infq6, and the question expressed for the item was 
“Information on the Web site is sufficient for the task at hand.” The next important 
information characteristics in determining citizens’ perceived information quality is the 
sufficiency of information available in the Web site, helps citizens complete their tax-related 
tasks.
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E-Service quality as a success factor 
E-service quality is defined in this study as the extent to which a Web site facilitates efficient 
and effective delivery of public services, including information, communication, interaction, 
contracting, and transactions to citizens. Service quality is another important antecedent to 
user satisfaction (e.g. Kettinger and Lee, 1994, 1997; Pitt et al., 1995; Caruana, 2002; Cronin 
and Taylor, 1992; Grönroos, 1984; Johnston, 1995). Based on the literature, e-service quality 
is considered as a determinant of citizen satisfaction. To measure e-service quality, nine items 
were selected. After scales refinement, three items were found to be satisfactorily loading to 
measure the e-service quality construct in this context. Three items: e-sq1 (“This Web site 
makes it easy to find what I need,”) esq2 (“This Web site makes it easy to get anywhere on 
the site,”) esq3 (“This Web site is well organized”) determined e-service quality in the context 
of e-tax service. Citizens care very much about organized Web sites that help them find what 
they actually want to complete their task. E-service equality explained 75%, 73%, and 66%, 
respectively of the variance of item esq1, esq2, and esq3. From the literature, privacy related 
questions were also included to measure e-service quality, but in the context of e-tax service, 
privacy related items were not found to be important in determining e-service quality. A 
likely reason could be the citizen believes that a government organization will maintain 
citizens’ privacy and will not abuse citizen information for any commercial purposes, as 
might be the case for an industrial or commercial organization.

In the final model, these three e-service quality criteria were merged with system quality 
criteria, since they are found to overlap each other. Support for such instances of overlapping 
of system and service quality criteria was also found in the literature, particularly in the 
context of the e-commerce environment (Cao et al., 2005). Three items were therefore merged 
with system quality, and all of these items are related to efficient service delivery of the 
government Web site. Wangpipatwong et al. (2005) conducted a study on the system quality 
characteristics of government Web sites. They included efficiency to determine e-government 
system quality.

Perceived usefulness as a success factor 
Perceived usefulness is defined as the degree to which a citizen believes that using a particular 
e-service will be useful for him or her in increasing work performance. From previous 
literature, five items were chosen to measure perceived usefulness in the government e-tax 
filing context. After scales refinement, three items satisfactorily loaded to measure perceived 
usefulness. The items that measure perceived usefulness in the context of e-tax service are 
Pu2 (“I think this Web site provided a valuable service for me,”) Pu3 (“I find this Web site 
useful,”) and Pu4 (“Using this online service enables me to accomplish tasks more quickly.”) 
Items Pu2 and Pu3 are found to be very important in determining perceived usefulness. This 
indicates that when the e-tax service provided by the Web site is perceived as a valuable 
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service by citizens, they find the Web site useful for them to accomplish their tax related task. 
Perceived usefulness explained 81% and 80%, respectively, of the variance of item Pu3 and 
Pu2. Another important criterion in determining perceived usefulness is Pu4. Perceived 
usefulness explained 59% of the variance of item Pu4. This indicates that citizens think using 
this Web site can help them finish their tax related job more quickly compared to an offline 
tax filing process, and this will increase their work effectiveness. Achieving all these 
advantages enables them to determine whether using this Web site is useful for them. 

Perceived ease of use as a success factor 
Perceived ease of use is defined in this context as “the degree to which a citizen believes that 
using a government e-service is free of effort.” Five items were selected to measure perceived 
ease of use from previous studies. After scales refinement through confirmatory factor 
analysis, four items were taken to measure perceived ease of use. The four items include: 
Peou1 (“Learning to interact with this Web site is easy for me,”) Peou2 (“Interacting with this 
Web site is a clear and understandable process,”) Peou4 (The Web site is easy to use,) and 
Peou5 (“It is easy for me to become skilful at using this Web site”) are important items in 
determining perceived ease of using an e-tax filing service. Looking at the loading value, 
(Peou1 .90, Peou2 .95, Peou4 .93, Peou5 .82) it was found that all of the items are important 
in determining the citizens’ perceived ease of use regarding the tax Web site. Perceived ease 
of use explained 81%, 90%, 86%, and 68%, respectively, of the variance of items Peou1, 
Peou2, Peou4, and Peou5. The most important factor is Peou2, which means citizens believe 
that the use of this tax Web site is a clear and easily understandable process for filing their tax 
return. The second important factor in determining ease of use is Peou4, which indicates that 
citizens think the Web site is easy for them to use. The other two important factors are 
learning to interact with the tax filing process and whether doing so is easy for them, and 
whether they perceive they can become more skilful at it the next time. Of primary 
importance to them is the consideration of how easy, clear, and understandable this process is.  

Citizen trust as a success factor 
The government’s role as the protector and service provider of its citizens and trust becomes 
one of key components in enabling citizens to be willing to receive information and provide 
information back to the e-government system (Lee and Rao, 2003). In the government e-tax 
filing service, trust is defined as specific beliefs dealing with integrity, benevolence, 
competence, and predictability of government e-service delivery. Here, integrity means 
government honesty and promise keeping, benevolence indicates that the government cares 
about citizens’ interests, competence means the government has the ability to do what citizens 
need, and predictability means the consistency of the government’s behavior. Four items were 
selected to measure trust in this context. These items are trust1 (“Based on my experience 
with the e-service in the past, I know it is not opportunistic,”) trust2 (“Based on my 
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experience with the e-service in the past, I know the service provider cares about customers,”) 
trust3 (“Based on my experience with the e-service in the past, I know the service provider is 
honest,”) and trust4 (“Based on my experience with the e-service in the past, I know the 
service provider is predictable”). In the final path model, however, three items were shown to 
determine citizen trust; these were trust1, trust3 and trust4. Trust 3 is one of the most 
important factors determining citizen trust in government e-tax service delivery. If a citizen 
has the experience that the e-tax service provider is honest, then that will increase their trust 
in the service provider. Here, the service provider is the tax authority. The variable, trust, 
explained 77% of the variance of this item. The second important factor is the predictability 
of the tax authority. This means that a citizen has an idea of how the tax authority might 
behave with them. In this item, 69% of the variance is explained by trust. The other item, 
trust1, is also important in determining trust in government e-tax service delivery. Taxpayers 
are very sensitive when they are filing their tax returns, since they need to provide a great deal 
of personal information. If they believe the tax authority is not opportunistic, then they will 
feel comfortable using this online service. 

6.1.2 Discussions on RQ2: To what extent are these success factors interrelated? 

H1 System & E-service quality of the government Web site has a positive effect on 
citizen’s satisfaction with the e-tax service. 

Hypothesis 1 is not supported by the data. From the analysis of the data, the relationship 
between system quality and citizen satisfaction is not found to be significant in this context. 
This means that in the e-tax service context, system quality does not directly affect citizen 
satisfaction. This finding is contrary to some previous studies. According to DeLone & 
McLean (1992, 2004) and Molla & Licker (2001), system quality affects satisfaction. Doll & 
Torkzadeh (1988) developed an instrument to measure end user satisfaction. Some questions 
within the instrument are related to system quality and their study provides empirical support 
that system quality is an important determinant of satisfaction. Based on the theoretical 
support of DeLone & McLean (1992, 2004) and Doll and Torkzadeh (1988), Seddon and 
Kiew (1994) tested the relationship between system quality and satisfaction. From their study, 
they found that increases in System Quality will cause increases in user satisfaction. Web site 
performance in information delivery is an antecedent of Web customer satisfaction 
(McKinney et al., 2002). Other studies also found strong support for the relationship between 
system quality and satisfaction (McGill et al., 2003; Bharatia and Chaudhury, 2004; Negash et 
al., 2003, Roca et al., 2006).



Chapter 6: Discussions and Conclusion 

141

Several reasons may explain why this study did not find any direct relationship between 
system quality and citizen satisfaction in the context of government e-tax service delivery. 
Sweden is one of the most IT literate countries in the world, with a high level of user 
penetration. Sweden also has widespread and very high capacity broadband connectivity in 
households, with average speeds running in excess of 24 mbps, which is higher than the UK, 
and the US. Thus, delay in accessing information is a factor that is not applicable for users in 
Sweden. Through widespread usage and experience, Swedish users are also very accustomed 
to standard navigational practices within Web portals. Therefore, the lack of an explicit 
relationship between system quality (of which navigation and accessibility are major 
components) and user satisfaction may well be a phenomenon that is a reality in today’s 
information technology scenario. Being an advanced country in terms of IT usage and 
capability, Sweden may be experiencing the phenomenon here before other industrialized 
countries; however, confirming this supposition would require further research. But if 
confirmed, it will indicate that users place much more importance on the information and 
content quality within Web sites, than simply accessibility and navigational features. While 
these may have been important and relevant a few years ago, they are increasingly irrelevant 
given today’s technological and infrastructural capability.  

The fact that the hypothesis is not supported means only that no direct links were found 
between system and e-service quality and citizen satisfaction. However, the analysis showed 
that there was a very significant relationship between system and e-service quality and 
perceived ease of use, and perceived ease of use leading to perceived usefulness.

H2 Information quality of the government Web site has a positive effect on citizens’ 
satisfaction with the e-tax service.
Hypothesis 2 was not supported by the data. According to the empirical data, information 
quality is not directly related with citizen satisfaction. This finding is also contrary to findings 
of previous studies. Theoretically, (DeLone & McLean, 1992, 2004, Molla & Licker, 2001) 
proposed information quality to have an impact on satisfaction. Seddon & Kiew (1996) 
provided empirical support for the relationship between information quality and satisfaction. 
Based on their model, Rai et al. (2002) conducted an empirical study and found that 
information quality has a strong impact on user satisfaction. The perceived quality of a Web 
site’s information content determines a Web customer’s satisfaction (McKinney et al., 2002). 
Seddon & Yip (1992) found support for the notion that information quality is an important 
determinant of satisfaction for users of computer-based accounting systems. Bailey and 
Pearson (1983), Ives et al. (1983), Doll and Torkzadeh (1988) developed an instrument to 
measure users’ satisfaction. From their study, it was found that several items they used to 
determine user satisfaction are questions related to information quality. According to their 
study, therefore, it was found that information quality is a determinant of satisfaction. Some 
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other studies also found empirical support for the relationship between information quality 
and satisfaction (Roca et al., 2006; Bharatia and Chaudhury, 2004; Negash et al., 2003, Roca 
et al., 2006). Roca et al. (2006) found from their empirical study that the relationship between 
information quality and satisfaction is much stronger than the relationship between service 
quality and system quality on satisfaction in the context of e-learning systems.  

In the present context, no direct relationship was found between information quality and 
citizen satisfaction, but a significant relationship was found between information quality and 
perceived usefulness leading to satisfaction. This implies that the information quality of the 
government Web site is important, but when citizens perceive it is useful for them to complete 
their activities, and then it affects their satisfaction. This also confirms hypotheses H3 and H7.

H3 Perceived usefulness of the government Web site has a positive effect on satisfaction 
with the e-tax service.
Hypothesis 3 was supported since from the empirical data it was found that perceived 
usefulness is positively and significantly related to citizen satisfaction. This indicates that 
citizens’ belief in usefulness is an antecedent of their satisfaction. If citizens think that using a 
particular Web site is useful for them to file their tax return, then that will positively affect 
their level of satisfaction. Citizens’ satisfaction will be higher if they realize that using this tax 
Web site has provided a valuable service for them; moreover, they can quickly finish their 
work, which makes this Web site useful for them. This finding is consistent with previous 
studies where scholars found that perceived usefulness has a strong and significant impact on 
satisfaction (Seddon & Kiew, 1996; Seddon, 1997; Rai et al., 2002; Roca et al., 2006). Roca 
et al. found that perceived usefulness plays a strong and significant role determining user 
satisfaction in e-learning systems. Seddon & Kiew (1996) found substantial support for the 
relationship between usefulness and user satisfaction in the context of use of a university’s 
accounting system. 

H4 Perceived ease of use of the government Web site has a positive effect on satisfaction 
with the e-tax service. 

The relationship between perceived ease of use and citizen satisfaction was found not to be 
significant. This result contradicts some previous studies. Several studies have found that 
perceived ease of use has an effect on satisfaction (Roca et al., 2006; Rai et al., 2002; Devaraj 
et al., 2002). This result indicates that whether the Web site is easy to use or not, it has no 
direct effect on citizens’ satisfaction level. A possible explanation could be that users of this 
system are more familiar with the use of information technology, which decreases the effect 
on ease of use. Respondents selected for this study were familiar with this tax Web site and 
the tax payment system. Most of them have been using this system for several years. Users 
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are more familiar with Internet use and they use several Web sites for other purposes as well. 
so for them, using this tax Web site is no longer a significant issue. From the finding of the 
hypothesis, we can say that ease of use does not directly affect citizens’ satisfaction. This 
indicates that a maturity has set in among citizens using the e-service as a result of their use of 
the Internet as a whole. 

H5 Perceived ease of use of the government website is positively related to Perceived 
usefulness of the e-tax service. 

Hypothesis 5 was accepted, and from the analysis, it was found that perceived ease of use has 
a positive and strong relationship with perceived usefulness in e-tax service context. This 
result is consistent with earlier studies. Several studies have suggested that perceived ease is a 
significant predictor of perceived usefulness (Davis 1989; Devaraj et al., 2002; Lucas & 
Spitlar, 1999; Gefen et al., 2003; Chang et al., 2005). Davis (1989) found that perceived ease 
of use and perceived usefulness are significantly correlated in self-reported use in the context 
of e-mail system use. They also mentioned that the ease of using a system is more important 
to users. Gefen et al. (2001) conducted an experiment in the context of Internet bookstores 
and based on that analysis, they found that perceived ease of use significantly affects 
perceived usefulness. 

The result obtained from hypothesis 5 indicates that the ease of using a tax Web site is more 
important to the citizen. Citizens perceived the e-tax filing service as more useful when they 
were required to invest less effort to use this service. This finding does not contradict our 
earlier findings, and supports the line of argument that we have extended. We argued 
previously that usefulness through information timeliness, preciseness and completeness is of 
more importance to the citizen/user, and ease of use of the site through navigational features 
is of increasingly lesser importance as users become more experienced with the Internet. The 
confirmation of hypothesis 5 indicates ease of use, remains an essential element. However, 
this element may be taken for granted, since it is expected to conform to the norms one 
encounters across different Web sites. Thus, it is necessary in forming usefulness, but by itself 
is not sufficient to induce user satisfaction.  

H6 System & E-service quality of the government Web site is positively related to 
Perceived usefulness of the e-tax service.
Hypothesis 6 was supported, but the system quality of government Web site has a negative 
correlation with perceived usefulness. According to the analysis, we found that system quality 
of the government tax Web site is negatively related to the perceived usefulness of the e-tax 
service. That finding contradicts previous studies. According to Seddon & Kiew (1996), 
increased system quality is associated with increased usefulness. This actually supports the 
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finding from the first hypothesis, where we also did not see a positive relationship between 
system & e-service quality and satisfaction. Thus, in the absence of a positive relationship, 
system and e-service quality may be essential, but it is not a sufficient factor for perceived 
usefulness formation.  

H7 Information quality of the government Web site is positively related to Perceived 
usefulness of the e-tax service.
From the analysis, we found that increased information quality in the government Web site 
causes increased perceived usefulness of the e-tax service. This result is consistent with 
earlier studies. In the context of lodging Web sites, perceived usefulness and information 
quality is strongly related (Jeong & Lambert, 2001). Several other studies also found that 
information quality has a positive impact on perceived usefulness (Seddon & Kiew, 1996; 
Seddon, 1997, Rai et al., 2002). In the context of e-tax service delivery, information quality 
was found to be a very important factor. Citizens expect timely, precise, and sufficient 
information to finish their tax related activities. Citizens’ perceived information quality from 
the government Web site increases the usefulness of the e-tax service. Citizens perceive e-tax 
service to be useful when they receive sufficient information precisely and at the right time 
according to their needs. 

H8 System & E-service quality of the government website is positively related to 
perceived ease of use of the e-tax service.

Hypothesis 8 was supported by the empirical data, and strong relationship was found between 
system and e-service quality with perceived ease of use. This result is also consistent with 
previous studies. According to Lin & Lu (2000); Lucas and Spitler (1999) System quality is 
related to perceived ease of use. Lin & Lu (2000) mentioned that perceived ease of use of the 
website is significantly related to accessibility of the system and response time. In the context 
of e-tax services, the customer’s satisfaction is conditional upon whether he or she actually 
got the job done, whether information was obtained that helped him or her execute the tax 
related activity, or the actual filing of his or her taxes. The system and service quality issues 
are not explicit to the customer; rather, these happen as back office activities. For example, 
server performance, which facilitates the quick delivery of information, could be taken for 
granted by the customer; only if this situation fails will the user be concerned. In such a case, 
functional presentation and navigation, among other elements, will lead to a perception of 
how easy it is to use the site, but by themselves, they will not be sufficient to determine 
satisfaction.

H9 Trust is positively related to Citizen Satisfaction with the e-tax service.
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From the results, it was found that citizen satisfaction is positively related with trust. 
Increased citizen trust can result in citizen satisfaction in the context of e-tax filing service. 
We found this result similar to previous studies. Molla & Licker (2001) proposed the 
relationship between satisfaction and trust. Trust is a determinant of customer e-commerce 
satisfaction. Others have also discussed the role of trust in forming citizen satisfaction. Welch 
and Hinnant (2002) have identified two components of trust—transparency and 
interactivity—as being associated with satisfaction with e-government. They stress that the 
relationship between citizens and the government is often asymmetric since citizens’ 
knowledge of what the government and its officials are doing is limited. In such a case, there 
must be an understanding that citizens would assume the government is acting in their best 
interest. Welch and Hinnant (2002) thus state that when governments utilize information 
technology to disclose information, it can lead to the establishment of mutual trust. Further, 
more trust can be formed if the site allows citizens more direct interaction and participation in 
the process. However, in case of e-tax services, it may be safely assumed that transparency is 
more crucial than participation/interaction with the government, since this is not a policy 
making endeavor, but a regulatory obligation. The need for transparency again brings into 
focus the need for timeliness, preciseness and sufficiency or completeness of the information 
presented by the government in the Web site.  

H10 Trust is positively related to perceived usefulness of the e-tax service.
The hypothesized relationship between citizen trust and perceived usefulness is accepted from 
the analysis. This result is found to be similar with previous studies. According to Gefen et al. 
(2003), trust increases the perceived usefulness of the Web site in an online shopping context. 
The results obtained from hypothesis testing indicate that behavioral consistency, honesty, 
and the promise keeping nature of the government increase citizens’ trust. Citizens think the 
government cares about them, and the government has the ability to do what citizens actually 
want. This kind of image building creates a certain impact on citizens and increases the 
perceived usefulness of e-tax service.  

H11 Perceived ease of use is positively related to trust in the government Web site.
The relationship between perceived ease of use and citizen trust was supported by the data. 
This indicates that the ease of using a tax Web site increases citizens’ trust in e-tax service. 
This result is consistent with earlier studies. Perceived ease of use positively affects trust in e-
vendors in the online shopping context (Gefen et al., 2003). In the online tax filing system, 
citizens can interact with the government through the Web site. So, it is important for citizens 
to understand the Web site clearly and to be able to finish their task easily. Unnecessarily hard 
to use Web sites present complications to citizens interested in finishing their task, and these 
create the impression among citizens that the government does not care about citizens and 
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their needs. This can have an effect on citizens’ trust building in the government e-tax service 
delivery process.

The following figure shows the emerged model drawn based upon the status of the 
hypotheses:

Figure 36 : Emerged model based on status of hypotheses 

6.2 Theoretical implications 
The aim of the thesis is to develop a successful framework for government e-service delivery 
and test it in the Swedish e-tax system. This study also tries to determine which factors are 
most important in this context and how these factors are related to each other in terms of 
success evaluation. The success framework was developed based on previous success models 
in the IS, e-commerce, and marketing research areas. The first and foremost contribution of 
this study is a success model of government e-service delivery that is developed in the context 
of the e-tax filing system in Sweden. 

Secondly, the result indicates that information system (IS), e-commerce, and marketing theory 
are applicable in the government to citizen (G2C) area; more specifically, government e-tax 
service delivery. The base model for the study was the IS Success model developed by 
DeLone and McLean (1992). Taking the context into consideration, additional variables were 
incorporated from literature that spanned several disciplines (IS, e-commerce, and marketing), 
and some re-specification and extensions were made to develop a success model in the 
context of e-tax filing service. This is the main contribution of the present study. The 
literature and studies regarding performance measurements and success of e-commerce and e-
government are still at relatively early stages of development. Some scholars (Scholl, 2006) 
have proposed the extension of the success frameworks proposed by DeLone & McLean 
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(2004) for measuring performance. Others (Csetenyi, 2000) have proposed application of e-
commerce and e-business technologies as a means to increase efficiency in the provision of 
services to citizens and businesses.  

The third contribution is that the citizen survey was conducted to determine their expectations 
and satisfaction levels. According to Connolly and Bannister (2008), among the different 
online services provided by governments, online tax filing is one of the most developed and 
widely used. Tax authorities have also tended to be the leaders in IT application 
implementation in the public sector. It is imperative that citizens’ perceptions and 
expectations are carefully considered to increase the efficiency and effectiveness of this 
service. Earlier studies have mentioned that the needs of citizens and businesses have so far 
been neglected (Burgelman et al., 2005). These findings have led this research to stress the 
need to focus on the factors that work behind the scenes in the satisfactory provisioning of 
this service to citizens as well as the need and means for measuring such satisfaction.  

The fourth contribution of the study is that most of the proposed relationships in the model 
were confirmed in this study. The results of the study showed that the perceived usefulness of 
the e-tax filing system is the most important determinant of citizen satisfaction. This means 
that when citizens think using e-tax service is useful for them and creates several benefits for 
them, their satisfaction level increases. The information quality of the Web site is also 
important in determining its perceived usefulness to citizens. In this context, information 
quality consists of information preciseness, the timeliness of information, and the sufficiency 
of the information presented in the Swedish tax Web site. These criteria help citizens finish 
their tax filing activities online properly, which thus increases the usefulness of this system. 
When citizens believe the Web site is useful for them, that belief will increase their 
satisfaction. As a result, this study identifies an important determinant of information quality 
in the government tax Web site. 

Fifth, it was found that there is no direct relationship between system and e-service quality 
relative to citizen satisfaction. Similarly, information quality is not directly related to citizen 
satisfaction in this context. Though these findings contradict the findings of previous research, 
in the context of government e-service delivery, these findings are perhaps appropriate. 
System and e-service quality, which are related to the e-tax system in terms of navigation 
facilities, quick accessibility of the information, functionality, and efficient service delivery 
are no longer as important as they may have been even a few years ago in determining user 
satisfaction in this e-service. In fact, excellence in such features is now taken for granted, and 
while they are expected to be integrated in the Web site, they have ceased to be features that 
any longer impress a user. Instead, citizens rely more on the information presented in the tax 
Web site that actually helps them finish their task independently and thus makes it easy for 



Government e-Service Delivery: Identification of Success Factors 

148

them to use the system. This finding is similar to the findings obtained in the qualitative pilot 
study. In the qualitative pilot study, respondents mentioned that they use this Web site for 
information collection and filing their tax returns. They need to do everything by themselves. 
If the Web site is easy for them to use, then that property helps them finish their activities 
quickly. So, Web site quality is affected by how easy it is for users to use the Web site. 
Similarly, if citizens think the information presented to them in the Web site is useful in 
completing their tax related work, then they will be happy after using the service. Previous 
research (Lin & Lu, 2000; Lucas and Spitler, 1999) also found that system and e-service 
quality is related to perceived ease of use, and perceived ease of use is strongly related to 
perceived usefulness (Davis, 1989; Devaraj et al., 2002; Lucas & Spitlar, 1999; Gefen, et al., 
2003; Chang et al., 2005).

The sixth contribution is that in the e-tax service, the results indicate that there is a degree of 
overlap between system quality and e-service quality. Based on simulations run on empirical 
data, an alternative model is proposed that includes a composite factor derived from system 
quality items and e-service quality items. The composite factor is named system & e-service 
quality of the government Web site. The literature also indicates that in the Internet context, 
System quality and E-service quality overlap (Cao, Zhang & Seydel, 2005). Based on the 
literature and previous analysis, we proposed an alternative model to test in this context. 

Seventh, the study found that perceived ease of does not have any direct relationship to 
determining citizen satisfaction. However, perceived ease of use significantly affects 
perceived usefulness, which in turn determines citizen satisfaction. To determine citizen 
satisfaction, perceived ease of use is found not as important as perceived usefulness in the e-
tax service context. This means that usefulness of the system is much more important to the 
citizens compared to ease of use of the system to determine satisfaction. In this study, the 
respondents were experienced users of the online tax-filing system; therefore, most of them 
were familiar with using the system. For this reason, the effect of perceived ease of use is not 
as important as perceived usefulness to determine their satisfaction. However, perceived ease 
of use determines citizen trust, which has an effect on citizen satisfaction. That finding 
indicated that when citizens can use the tax Web site easily and they can finish their necessary 
task without any complications, they will believe this Web site is useful for them. This affects 
their trust building in the government e-tax service. Their trust and perceived usefulness about 
e-tax service increases their satisfaction with this e-service. 

6.3 Managerial implications 
Along with the theoretical contributions, there are some practical implications of the research 
findings. It is important for the practitioner such as tax authorities and other government 
organizations that are involved with the delivery of e-services, to be aware of the factors that 
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contribute towards the future maintenance of the quality of the e-government services. To 
maintain the quality of such services is a very important factor in influencing and generating 
citizen trust and satisfaction which are indicators of success evaluation. The results can help 
the tax authority to identify the key quality criteria for the e-tax service Web site that are 
valued by citizens. The results will also help the tax authority understand the key issues that 
influence citizens’ needs and level of satisfaction with this service. As a result, that authority 
can improve its service delivery process. The tax authority can use this result to retain the 
current users, and they can use it to create new users. Both of these are important in making 
the service successful. 

The instrument that was developed for this study will provide a good insight and can act as a 
reference point in defining reliable quality standards for the Web site, which can influence 
people to use the service more compared to the offline service alternative for filing tax 
returns. Tax authorities can take an initiative to establish evaluation methods based on such 
standards to identify if there is any lacking of the service delivery process, and take corrective 
measures as needed. 

Since the current results suggested that perceived usefulness (PU) is very important in 
determining citizen satisfaction, the tax agency can focus on factors identified in the study 
that lead to an increase in PU to add to or retain the current users. To increase perceived 
usefulness, they should focus on the quality of the information presented in the Web site. The 
information presented should be more precise relative to citizens’ needs, they should provide 
information at the right time, and the information should be sufficient to allow the citizen to 
complete his or her tax related activities.  Trust is an important issue when citizens need to 
enter personal information. The authority should be more careful about these issues. Since 
citizens are very sensitive about their personal information, if they trust the service provider, 
they will believe that the service will be useful to them, which will increase their satisfaction 
with this service.  

To create new users, the tax authority needs to simplify the interface design to make the 
system easier to use. This, in turn, would increase citizen trust and therefore the usefulness of 
this service, thus leading to satisfaction. Since the system and e-service quality has a strong 
impact on ease of use, the tax authority should focus on the system and e-service quality of 
the Web site. They should try to maintain the easy design and functionality of the Web site 
where citizens can gain access to information fast, get to any location within the Web site 
very easily, and find the necessary information. They need to provide a well-organized Web 
site that will help citizens complete their tax related task with minimal effort.  
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6.4 Limitations of the study 
Every research has some limitations, and it is important to present the limitations of the 
present research to place the findings in perspective. The first limitation of the current study is 
that it was not possible to collect individual online taxpayers’ addresses from the tax 
authorities. Because of personal confidentiality concerns, the tax authority was unwilling to 
provide the addresses of online taxpayers. So, several types of organizations were chosen that 
employ people from different backgrounds, thus offering diversity in the sample. By 
definition, employees of these different organizations are also taxpayers. Significant effort 
was made to select some commercial organizations, municipalities, and universities. 
Ultimately, the end data collection was possible from the employees of municipalities around 
Sweden as well as the employees of six universities throughout Sweden. Several commercial 
organizations were approached, but they were not interested in participating in the survey.

This limitation leads to a second limitation of the study. Instead of using random sampling 
which would have been ideal, convenience sampling method was employed in this study. 
Employees from the municipalities and the employees from a number of universities within 
Sweden who were experienced with the Internet tax-filing system were selected as a sample 
for the data collection. The external validity of the research results thus may be limited to 
Sweden.

The third issue is that reminder emails were not sent because of accessibility problems. A 
responsible contact point from each organization was identified from the public information 
available on their respective Web sites, and they were approached for the survey. Requests 
were made to those points of contact about sending out the survey link to the employees of 
the organization. Under these conditions, sending out a reminder e-mail would have been a 
very time-consuming and complicated process. Moreover, that action might have imposed 
upon the cooperation provided by the contacts since they would have been required to send 
the notices again. In total, enough e-mails (11,687 including the ones sent by the contact 
points at municipalities) were sent to respondents to make certain that the required number of 
responses could be obtained. This limitation also leads to another problem. During the 2-
month time period, 425 valid responses were received. Although enough responses were 
received to test the model, the response rate was extremely low, at 3.63%. This also indicated 
the possibility of non-response bias. To judge the existence of this problem, a typical remedy 
is to conduct a non-response bias test. 

A non-response bias occurs if estimation of a population characteristic is conducted based on 
a sample where certain types of survey respondents are under-represented (Berg, 2005). The 
under-representation may occur due to “item non-response”, meaning one or more items in 
the questionnaire are left blank while valid responses are provided to the other questions. 
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However, the survey was administered online, and was designed so that filling in answers to 
all questions was mandatory, else it would not allow submission of the filled in form. Thus, 
those who responded out of the population responded in full, and item non-response bias was 
avoided completely. Thus, there was no need to compare means from different cross sections 
of the response set to test for item non-response. 

The other form of non-response bias is “unit non-response” where there is complete non-
participation on the part of potential respondents who the survey administrator would have 
wanted to include. This is the type of non-response bias that possibly remains within this 
research due to the low rate of responses. Due to resource, time, and practical limitations, a 
convenience sample was chosen as has been identified before, and later on a systematic 
random sampling was applied to the chosen sample frame. Contact points were used in 
reaching out to respondents within municipalities, and emails to universities were sent based 
on mass email listings. No characteristics of the sample frame, such as age, gender, education 
level etc. is thus known of the units that did not participate in the survey, making it impossible 
to determine whether the averages extracted from the respondents vary from those of the non-
respondents. There is, however, no particular reason to suspect that any special subset was 
absent from the received responses.  

The fourth issue is that the items used to measure system, information and e-service qualities, 
were selected from different studies. These items were measured directly with items, and 
dimensions were not included in this study. Taking items from different studies some times 
create multidimensionality of constructs. Also, several authors have stated multi-
dimensionality of several of the constructs (system, information, and e-service quality). 
However, the decision not to include dimensions was taken after much deliberation, and was 
due to the fact that this would have greatly complicated the extent and nature of the proposed 
model. Furthermore, a much larger sample would have been necessary in order to test the 
enlarged model. As well, several studies have been conducted in the past that have omitted 
dimensions, and which included several of these variables. The items that measure system 
information and e-service quality were selected from different studies to correspond with the 
context and they covered the different aspects of the quality criteria to ensure the content 
validity of the constructs. Furthermore, confirmatory factor analyses were conducted to judge 
the structure of the constructs individually, and it was found that the constructs were 
unidimensional. Finally, the issue of trust is very broad and complex. This has been addressed 
from a narrow scope. In this present study only knowledge based trust items were selected 
since it matched with the context more.   
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6.5 Future research directions 
Based on present research limitations and the findings from the study, several suggestions 
may be made to chart the course of future research:  

Within the present study, a success model was proposed in the context of e-tax services, and 
the proposed model was tested in Sweden. The empirical analysis supports applicability of the 
model in Sweden; further testing is proposed to test the applicability of the model in different 
geographical locations and within their respective e-tax or similar comparable services.  

The focus of this study was evaluating success factors from the citizens’ perspective. In the 
present study data was collected only form citizen who are experienced with e-tax service. 
The tax authority itself was not included in the data collection process. The problems or issues 
encountered by the authorities in implementing the system and interacting with the citizens 
can provide valuable input in enhancing the quality of the system. Thus a secondary study is 
proposed that deals with evaluation of the success factors from the service provider 
perspective, i.e. the tax authority.

From literature survey during the research, it was found that some other factors derived from 
earlier qualitative studies, such as computer experience, Internet experience, interpersonal 
influences, external influence could have an impact on usage of the services, which in turn is 
related to success. The factors can be added to the proposed model and be tested on a more 
extensive basis. Including these factors may affect the results of the study.

From the analysis of the data, results indicate that in the e-services context system quality and 
e-service quality are overlapping. Some evidence was found in literature to support this claim, 
which found in the internet environment system quality and e-service quality overlap (Cao, 
Zhang & Seydel, 2005). System quality and e-service quality are considered as a composite 
factor in the present research model. The overlap between system quality and e-service 
quality in the e-service context needs to be tested more. 

This study was conducted using a short-term snapshot of users’ behaviour, so additional 
research efforts are also required to determine the validity of the proposed model and our 
findings. A longitudinal study should allow the researcher to get an idea of how the users and 
the relationships among variables change over time. 

Trust issues need to be explored more. Only one dimension of trust, knowledge based, was 
treated in this research. The other trust dimensions, such as institutional and cognition based 
trust issues may also explored to see whether they have an impact on system success from the 
citizen perspective. Such effort was not undertaken in this research due to its limited scope. 
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The model needs to be established further by conducting more empirical studies, and 
extended on a more granular level using dimensions. As has been discussed earlier, this 
research treats the quality criteria variables unidimensionally, whereas some researchers have 
earlier indicated that there is multidimensionality within such variables. In the empirical 
analysis, trace of multidimensionality was not found within the items treated in the model. 
However, there can be additional items used to measure the variables, and it is proposed that 
further research may be conducted including additional items to judge the dimensionality as 
well as possible extension of the model even further.  
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Appendix  I 

Online Survey Questionnaire (Swedish version) 

Undersökning av hur nöjda invånarna i Sverige är med 
statliga tjänster på Internet.

Det här är en undersökning av hur nöjda invånarna i Sverige är med statliga tjänster på Internet. Målet är 
att utveckla en forskningsmodell och identifiera framgångsfaktorer. I denna studie fokuserar vi på en statlig 

webbplats, http://www.skatteverket.se, som huvudsakligen handhar tjänster rörande skatteärenden, men 
som också erbjuder andra tjänster till invånarna. Webbplatsen tjänar endast som exempel, och 

undersökningen har inget i övrigt att göra med webbplatsen. Undersökningens typiska respondent är en 
person som har viss erfarenhet av webbplatsen http://www.skatteverket.se och som har använt den för att 
inhämta information, ladda ner olika blanketter, lämna in sin deklaration samt nyttjat andra tjänster som 

finns på webbplatsen.

Undersökningen genomförs som en del en doktorsavhandling inom av 
forskningsgruppen i e-handel vid Luleå tekniska universitet, Sverige. Jag uppskattar 
verkligen att du ägnar din tid åt undersökningen. Det tar 15–20 minuter att fylla i 
undersökningen. Dina svar och uppgifter kommer inte att delas med tredje part. 
Dina svar kommer endast att användas i den här undersökningen. Tack för ditt 

samarbete. 

http://www.skatteverket.se
http://www.skatteverket.se


Introduktion
*Har du någonsin använt Skatteverkets webbplats http://www.skatteverket.se 

för att inhämta information eller deklarera?

Ja

Nej

Fyll inte i denna enkät om du aldrig har besökt webbplatsen.  

*Om du har använt webbplatsen tidigare, hur länge har du gjort det? 
Välj bara en av följande

Välj..

*Hur ofta använder du den här webbplatsen?
Välj bara en av följande

Välj..

Ange några av de funktioner på Skatteverkets webbplats som du använder mest.

Tjänsterna: A-skattsdel, anmäla behörig person, CSR-förfrågan, Fastighets deklaration, 
filöverföring, flyttanmälan, företagsregistrering, inkomstdeklaration, skattebesked, 

skattedeklaration, skattejämkning, skattekonto, skriv ut personbevis, e-legitimation.  

Grupp 1
Med ledning av din erfarenhet av Skatteverkets webbplats skatteverket.se, ber vi dig i detta

avsnitt att ange i vilken utsträckning du håller med eller inte håller med om följande 
påståenden. Om du håller med helt, välj siffran 5. Om du inte alls håller med, välj siffran 1.
Om du inte känner fullt så starkt för något av alternativen, välj en siffra mellan 2 och 4 som
bättre speglar din åsikt. Det finns inget rätt eller fel svar. Huvudsaken är att du anger den 

siffra som bäst speglar din åsikt.

1=håller inte alls med, 2=håller inte med, 3=neutral, 4=håller med, 5=håller helt 
med

*På webbplatsen finns nödvändig information och blanketter att ladda ner.

1 2 3 4 5

http://www.skatteverket.se


*På webbplatsen finns användbara instruktioner för att genomföra uppgiften.

1 2 3 4 5

*På webbplatsen är informationen snabbt tillgänglig.

1 2 3 4 5

*All text och grafik laddas snabbt på webbplatsen.

1 2 3 4 5

*Det är lätt att förflytta sig fram och tillbaka mellan sidorna.

1 2 3 4 5

*Det räcker med ett fåtal klick för att hitta information.

1 2 3 4 5

*Det är lätt att navigera på den här webbplatsen.

1 2 3 4 5

Grupp 2
Med ledning av din erfarenhet av Skatteverkets webbplats, skatteverket.se, ber vi dig i 

detta avsnitt att ange i vilken utsträckning du håller med eller inte håller med om följande 
påståenden. Om du håller med helt, välj siffran 5. Om du inte alls håller med, välj siffran 1.
Det finns inget rätt eller fel svar. Huvudsaken är att du anger den siffra som bäst speglar 

din åsikt.

1=håller inte alls med, 2=håller inte med, 3=neutral, 4=håller med, 5=håller helt 
med 

*Informationen på webbplatsen innehåller inga fel.

1 2 3 4 5



*Webbplatsen tillhandahåller information som stämmer precis med mina behov.

1 2 3 4 5

*Informationen på webbplatsen är aktuell.

1 2 3 4 5

*På webbplatsen finns den information jag behöver, vid rätt tidpunkt.

1 2 3 4 5

*Informationen som ges på webbplatsen är relaterad till ämnet.

1 2 3 4 5

*Informationen på webbplatsen är tillräcklig för den aktuella uppgiften.

1 2 3 4 5

*Informationen innehåller nödvändiga ämnesrubriker för att utföra uppgiften i fråga.

1 2 3 4 5

Grupp 3
Med ledning av din erfarenhet av Skatteverkets webbplats, skatteverket.se, ber vi dig i 

detta avsnitt att ange i vilken utsträckning du håller med eller inte håller med om följande 
påståenden. Om du håller med helt, välj siffran 5. Om du inte alls håller med, välj siffran 1.
Det finns inget rätt eller fel svar. Huvudsaken är att du anger den siffra som bäst speglar 

din åsikt.

1=håller inte alls med, 2=håller inte med, 3=neutral, 4=håller med, 5=håller helt 
med 

*På den här webbplatsen är det enkelt att hitta det jag söker.

1 2 3 4 5



*Det är enkelt att ta sig överallt på webbplatsen.

1 2 3 4 5

*Webbplatsen är välorganiserad.

1 2 3 4 5

*Webbplatsen är alltid tillgänglig.

1 2 3 4 5

*Webbplatsen kommer inte att använda mina personuppgifter felaktigt.

1 2 3 4 5

*På webbplatsen finns symboler och meddelanden som signalerar att platsen är säker.

1 2 3 4 5

*Automatiska eller personliga e-postsvar eller servicesidor ger mig omedelbar service.

1 2 3 4 5

*Det är lätt att hitta kontaktuppgifter till ansvarig person.

1 2 3 4 5

*En samling med relevanta frågor och svar hjälper mig att själv lösa problem.

1 2 3 4 5

Grupp 4
Med ledning av din erfarenhet av Skatteverkets e-tjänst, frågar vi dig i detta avsnitt om din 
åsikt när det gäller ditt användande av denna e-tjänst och hur nöjd du är med den. Ange i 

vilken utsträckning du håller med eller inte håller med om följande påståenden. Om du 
håller med helt, välj siffran 5. Om du inte alls håller med, välj siffran 1. Det finns inget rätt 

eller fel svar. Huvudsaken är att du anger den siffra som bäst speglar din åsikt.



1=håller inte alls med, 2=håller inte med, 3=neutral, 4=håller med, 5=håller helt 
med 

*Jag anser att jag valde rätt när jag börjar tog denna e-tjänst.

1 2 3 4 5

*Det här hjälpmedlet är exakt vad som behövs för den här tjänsten.

1 2 3 4 5

*Mitt beslut att använda denna e-tjänst var klokt.

1 2 3 4 5

Grupp 5
Med ledning av din erfarenhet av Skatteverkets webbplats, skatteverket.se, frågar vi i detta

avsnitt i vilken utsträckning du litar på denna webbplats. Ange i vilken utsträckning du 
håller med eller inte håller med om följande påståenden. Om du håller med helt, välj siffran
5. Om du inte alls håller med, välj siffran 1. Det finns inget rätt eller fel svar. Huvudsaken 

är att du anger den siffra som bäst speglar din åsikt.

1=håller inte alls med, 2=håller inte med, 3=neutral, 4=håller med, 5=håller helt 
med 

*Med ledning av min tidigare erfarenhet av denna e-tjänst, vet jag att 
leverantören av tjänsten inte är opportunistisk.

1 2 3 4 5

*Med ledning av min tidigare erfarenhet av denna e-tjänst, vet jag att leverantören av tjänsten bryr sig om 
invånarna.

1 2 3 4 5

*Med ledning av min tidigare erfarenhet av denna e-tjänst, vet jag att leverantören av tjänsten är ärlig.

1 2 3 4 5



*Med ledning av min tidigare erfarenhet av denna e-tjänst, vet jag att leverantören av tjänsten är 
förutsägbar.

1 2 3 4 5

Grupp 6
Med ledning av din erfarenhet av denna e-tjänst, frågar vi dig i detta avsnitt hur lätt det är 
för dig att använda denna webbplats, i vilken utsträckning den är användbar för dig och hur

detta inverkar på dig. Ange i vilken utsträckning du håller med eller inte håller med om 
följande påståenden. Om du håller med helt, välj siffran 5. Om du inte alls håller med, välj 
siffran 1. Det finns inget rätt eller fel svar. Huvudsaken är att du anger den siffra som bäst 

speglar din åsikt.

1=håller inte alls med, 2=håller inte med, 3=neutral, 4=håller med, 5=håller helt 
med 

*Det är enkelt för mig att lära mig använda denna webbplats.

1 2 3 4 5

*Där en tydlig och lättfattlig process att använda denna webbplats.

1 2 3 4 5

*Jag upplever att denna webbplats är flexibel att använda.

1 2 3 4 5

*Webbplatsen är enkel att använda.

1 2 3 4 5

*Det är enkelt för mig att bli en skicklig användare av denna webbplats. 

1 2 3 4 5

*Den här webbplatsen har förbättrat min effektivitet när det gäller att söka efter och använda denna tjänst 



1 2 3 4 5
(med effektivitet avses hur kort tid det tar att utföra en uppgift)  

*Den här webbplatsen har tillhandahållit en värdefull tjänst för mig.

1 2 3 4 5

*Jag upplever att den här webbplatsen är användbar.

1 2 3 4 5

*Med denna online-tjänst utför jag mina uppgifter snabbare.

1 2 3 4 5

*Denna online-tjänst gör det lättare för mig att utföra min uppgift.

1 2 3 4 5

Grupp 7
Dina uppgifter (Optional)

Ditt kön

Kvinna 

Man



Ditt kön

Kvinna 

Man

Inget svar  

Din ålder

Endast nummer kan skrivas i detta fält

Din utbildning (ange den högsta helt genomförda utbildningen)

Din huvudsakliga sysselsättning

*Ditt bostadsområde (namn av Kommun)

TACK FÖR DIN MEDVERKAN! Om du vill, ge gärna kommentarer till frågorna här. Glöm inte att trycka 
på knappen markerad 'SKICKA' när du är klart.

Kontakt: 

Parmita Saha 
Doktorand, 

Industrial Marketing & E-Commerce Research Group, 
Luleå Tekniska Universitet, 

Luleå, Sverige.

skicka 
[Lämna 

och rensa 
enkäten]





Appendix II: Online Survey Questionnaire (English version)

Survey on citizen’s satisfaction of government 
e-services in Sweden

This is a survey on citizen’s satisfaction of government e-services in Sweden with an 
aim to develop a research model and identify the success factors. For the study, we 
focus on a government website http://www.skatteverket.se which is primarily a tax 

services related website but also provides other services to the citizens. The site is taken 
as an example only, and the research is not associated with the site. A typical 
respondent for the survey is a person who has some experience with the site 

http://www.skatteverket.se and has used it for information collection, downloading of 
different forms, filing their tax return and any other activities offered by this website.

This research is conducted within the scope of a doctoral dissertation 
at the industrial marketing and e-commerce research group, Luleå 

University of Technology, Sweden. I will greatly appreciate your time 
and effort for this survey. Filling the survey will take you around 15-
20 minutes. Your responses and information will not be shared with 

anyone, and your responses will be used only for this research. Thank 
you for your cooperation. 

Preliminary
Questions for pre-screening

*Have you ever used the Swedish online tax web site 
http://www.skatteverket.se for getting information or filing your 

tax return?

Yes

No

* Please do not proceed with the survey if you have not 
used the website. 

*If you have used this website, How long have you used it?
Choose only one of the following

Please choose..

http://www.skatteverket.se
http://www.skatteverket.se
http://www.skatteverket.se


*How frequently do you use this website? 
Choose only one of the following

Please choose..

Could you please identify the name of some services in this website you use most 

Some of the services are income tax demand note, register qualified person, 
CSR inquiry, property tax statement, file transfer, notification of removal, 

registration of company/business, income tax return, tax return notification, tax 
return form, tax adjustment, tax account, birth certificate, e-identification etc.  

Section 1
Based on your experience with the government website skatteverket.se, this
section will ask you to indicate to what extent you agree or disagree with the
following statements in terms of the features and performance of this site. If

you strongly agree with the statement, choose 5. And if you strongly 
disagree with the statement, choose 1. There is no right or wrong answer 
and the main aim is to know your answer that best reflects your opinion. 

1= Strongly disagree, 2= Disagree, 3= neutral or no opinion, 4= agree, 
5= strongly agree. 

*This website provides necessary information and forms to be downloaded.

1 2 3 4 5

*This website provides helpful instruction for performing my task

1 2 3 4 5

*This web site provides fast information access.

1 2 3 4 5

*This website quickly loads all the text and graphics.

1 2 3 4 5

*It is easy to go back and forth between pages.



1 2 3 4 5

*It only takes a few clicks to locate information.

1 2 3 4 5

*It is easy to navigate within this site.

1 2 3 4 5

Section 2
Based on your experience with the government website skatteverket.se, this
section will ask you to indicate to what extent you agree or disagree with the
following statements in terms of the quality of the information provided by 

the site. If you strongly agree with the statement, choose 5. And if you 
strongly disagree with the statement, choose 1. There is no right or wrong 
answer and the main aim is to know your answer that best reflects your 

opinion. 

1= Strongly disagree, 2= Disagree, 3= neutral or no opinion, 4= agree, 5= 
strongly agree. 

*Information on this website is free from errors.

1 2 3 4 5

*This website provides information precisely according to my need

1 2 3 4 5

*Information on this website is up-to-date.

1 2 3 4 5

*This website provides information I need at the right time.

1 2 3 4 5



*Information presented in this website is related to the subject matter.

1 2 3 4 5

*Information on this website is sufficient for the task at hand.

1 2 3 4 5

*Information contains necessary topics to complete related task.

1 2 3 4 5

Section 3
Based on your experience with the government website skatteverket.se, this
section will ask you to indicate to what extent you agree or disagree with the
following statements in terms of the quality of the service delivered by the 

site. If you strongly agree with the statement, choose 5. And if you strongly 
disagree with the statement, choose 1. There is no right or wrong answer 
and the main aim is to know your answer that best reflects your opinion.  

1= Strongly disagree, 2= Disagree, 3= neutral or no 
opinion, 4= agree, 5= strongly agree. 

*This website makes it easy to find what I need.

1 2 3 4 5

*This website makes it easy to get anywhere on the site.

1 2 3 4 5

*This website is well organized.

1 2 3 4 5



This website is available at all times

1 2 3 4 5

*This web site will not misuse my personal information.

1 2 3 4 5

*Symbols and messages that signal the site is secure are present on 
this Web site.

1 2 3 4 5

*Automated or human e-mails responses or serving pages provides me prompt service.

1 2 3 4 5

*It is easy to find the responsible person’s contact details.

1 2 3 4 5

*Relevant FAQs help me to solve problems by myself.

1 2 3 4 5

Section 4
Based on your experience with the government’s e-tax service, this section 
will ask your opinion about your actual usage and satisfaction with this e-

service. Please indicate to what extent you agree or disagree with the 
following statements 

1= Strongly disagree, 2= Disagree, 3= neutral or no opinion, 4= agree, 5= 
strongly agree. 

*I think that I made the right choice when I started this e-service.



1 2 3 4 5

*This facility is exactly what is needed for this service.

1 2 3 4 5

*My decision to use this e-service was a wise one.

1 2 3 4 5

Section 5
Based on your experience with the government website skatteverket.se, this
section will ask you to what extent you trust this website. Please indicate to 

what extent you agree or disagree with the following statements.  

1= Strongly disagree, 2= Disagree, 3= neutral or no 
opinion, 4= agree, 5= strongly agree. 

*Based on my experience, I know the service provider is not 
opportunistic.

1 2 3 4 5

*Based on my experience, I know the service provider cares about citizens.

1 2 3 4 5

*Based on my experience, I know the service provider is honest.

1 2 3 4 5

*Based on my experience, I know the service provider is predictable.

1 2 3 4 5

Section 6
Based on your actual usage of this e-service this section will ask you about 

how easy this website is for you to use, to what extent it is useful to you and
how this has an impact on you. Please indicate to what extent you agree or 



disagree with the following statements.  

1=strongly disagree, 2= disagree, 3=neutral or no 
opinion, 4= agree & 5=strongly agree. 

*Learning to interact with this web site is easy for me.

1 2 3 4 5

*Interacting with this web site is a clear and understandable process.

1 2 3 4 5

*I find this web site to be flexible to interact with.

1 2 3 4 5

*This Web site is easy to use.

1 2 3 4 5

*It is easy for me to become skilful at using this web site.

1 2 3 4 5

*This web site has enhanced my effectiveness in searching for and using this service 

1 2 3 4 5
(effectiveness can mean short time taken to properly complete task)  

*This web site has provided a valuable service for me.

1 2 3 4 5

*I find this web site useful.

1 2 3 4 5

*Using this online service enables me to accomplish tasks more 



quickly.

1 2 3 4 5

*Using this online service makes it easier to do my task.

1 2 3 4 5

Section 7
Your gender:

Female 

Male

No answer  



Your age:

Only numbers may be entered in this field

(in years)  

Education level:

Occupation:

*Name of your municipality:

Thank you so much for your time and effort. I really appreciate it. You can leave any 
additional comments in the box below. Press the 'SUBMIT' button to submit the survey 

when you're done.



Thank you so much for your time and effort. I really appreciate it. You can leave any 
additional comments in the box below. Press the 'SUBMIT' button to submit the survey 

when you're done.

For any questions regarding this survey, please contact: 

Parmita Saha 
Ph.D student, 
Industrial Marketing & E-commerce Research Group, 
Luleå University of Technology, Sweden. 
Email: parmita.saha@ltu.se  

submit [Exit and Clear Survey]

mailto:saha@ltu.se


Appendix III 

Copy of the email that was sent to respondent (Swedish version) 

Hej,
Jag är doktorand inom forskargruppen industriell marknadsföring och e-commerce vid Luleå 
tekniska universitet. Jag genomför en undersökning om medborgarnas tillfredsställelse när det 
gäller Sveriges statliga e-tjänster med syfte att utveckla en forskningsmodell och identifiera 
framgångsfaktorer. Jag skickar undersökningen till olika grupper av möjliga användare av 
statliga webbsidor i Sverige. Jag skulle uppskatta om du kunde hjälpa mig att genomföra 
undersökningen bland dina kollegor.

Studiens fokus är den statliga webbsidan http://www.skatteverket.se vilken primärt är en 
webbsida som tillhandahåller skatterelaterade tjänster men som också tillhandahåller andra 
tjänster till medborgarna. En lämplig respondent för undersökningen är en person som har lite 
erfarenhet av webbsidan http://www.skatteverket.se .

Undersökningen genomförs som en del av en doktorsavhandling inom forskargruppen 
Industriell marknadsföring och e-commerce vid Luleå tekniska universitet. Det tar ca 10-15 
minuter att besvara undersökningen. Svar och information är anonyma och kommer inte att 
distribueras vidare, svaren kommer endast att användas i denna forskning.  

Vänligen, klicka på följande länk. Detta leder dig till undersökningen. Både en svensk och 
engelsk länk finns att tillgå nedan. Välj den som du känner dig mest bekväm med. 

Svensk version 
http://parmita.setinmotion.se/egov/survey/index.php?sid=19595&lang=sv

Engelsk version 
http://parmita.setinmotion.se/egov/survey/index.php?sid=75263&lang=en

Jag uppskattar väldigt mycket din tid och ansträngning för denna undersökning.

Vänliga hälsningar
Parmita Saha 
PhD student, 
Industrial Marketing & e-Commerce Research Group, Luleå University of Technology, 
SE-971 87  Luleå, Sweden 
Tel: +46 920-49 29 02 , Fax: +46 920-49 28 49 
E-mail: parmita.saha@ltu.se

http://www.skatteverket.se
http://www.skatteverket.se
http://parmita.setinmotion.se/egov/survey/index.php?sid=19595&lang=sv
http://parmita.setinmotion.se/egov/survey/index.php?sid=75263&lang=en
mailto:saha@ltu.se


Appendix IV 
copy of the email that was sent to respondent (English version) 

Hi,
I am a doctoral student at Industrial marketing and e-commerce research group, Luleå 
University of Technology. I am conducting a survey on citizen’s satisfaction of government e-
services in Sweden with an aim to develop a research model and identify the success factors. I 
am sending the survey to different groups of possible users of the government website in 
Sweden. I would very much appreciate if you could help me with conducting the survey 
within your colleagues. 

For the study, we focus on a government website http://www.skatteverket.se which is 
primarily a tax services related website but also provides other services to the citizens. A 
typical respondent for the survey is a person who has some experience with the site 
http://www.skatteverket.se

This research is conducted within the scope of a doctoral dissertation at the industrial 
marketing and e-commerce research group, Luleå University of Technology, Sweden. Filling 
the survey will take around 10-15 minutes.  Responses and information are anonymous, will 
not be shared with anyone, and responses will be used only for this research.  

Please click on the following link. This will take you to the survey. Both Swedish and English 
link are given below.  You can choose the one you are comfortable with. 

Swedish version 
http://parmita.setinmotion.se/egov/survey/index.php?sid=19595&lang=sv

English version 
http://parmita.setinmotion.se/egov/survey/index.php?sid=75263&lang=en

I greatly appreciate your time and effort for this survey. 

Thanks & Best regards, 
Parmita saha 
PhD student, 
Industrial Marketing & e-Commerce Research Group, Luleå University of Technology, 
SE-971 87  Luleå, Sweden 
Tel: +46 920-49 29 02 ,
Fax: +46 920-49 28 49 
E-mail: parmita.saha@ltu.se

http://www.skatteverket.se
http://www.skatteverket.se
http://parmita.setinmotion.se/egov/survey/index.php?sid=19595&lang=sv
http://parmita.setinmotion.se/egov/survey/index.php?sid=75263&lang=en
mailto:saha@ltu.se


Appendix V 

Reliability analysis from quantitative pilot test 

Variables name Cronbach’s Alpha 

System Quality (7 items) .886 
Information quality (7 items) .898 
E-Service quality (9 items) .886 
Perceived ease of use (5 items) .864 
Perceived usefulness (5 items) .854 
Citizen satisfaction  (3 items) .867 
Citizen trust (4 items) .903 

All the items are found to be reliable since the values are above the recommended level of 
0.7.Cronbach’s alpha of the scales citizen trust .903 showed excellent internal consistency. 
Other items- system quality (.886), information quality (.898), e-service quality (.886), citizen 
satisfaction (.867), perceived ease of use (.864) and perceived usefulness (.854) and showed 
very good internal consistency of the scales.



Appendix VI 
Frequency distribution for all the constructs 

 System_Quality 

Frequency Percent Valid Percent 
Cumulative

Percent
1,00 1 ,2 ,2 ,2
1,43 2 ,5 ,5 ,7
1,57 1 ,2 ,2 1,0
2,00 2 ,5 ,5 1,5
2,14 1 ,2 ,2 1,7
2,29 6 1,5 1,5 3,2
2,43 7 1,7 1,7 4,9
2,57 11 2,7 2,7 7,6
2,71 7 1,7 1,7 9,3
2,86 6 1,5 1,5 10,8
3,00 20 4,9 4,9 15,7
3,14 16 3,9 3,9 19,6
3,29 28 6,9 6,9 26,5
3,43 29 7,1 7,1 33,6
3,57 38 9,3 9,3 42,9
3,71 40 9,8 9,8 52,7
3,86 36 8,8 8,8 61,5
4,00 40 9,8 9,8 71,3
4,14 19 4,7 4,7 76,0
4,29 17 4,2 4,2 80,1
4,43 25 6,1 6,1 86,3
4,57 14 3,4 3,4 89,7
4,71 10 2,5 2,5 92,2
4,86 11 2,7 2,7 94,9
5,00 21 5,1 5,1 100,0

Valid

Total 408 100,0 100,0

 Information_Quality 

Frequency Percent Valid Percent 
Cumulative

Percent
1,43 1 ,2 ,2 ,2
2,00 1 ,2 ,2 ,5
2,14 2 ,5 ,5 1,0
2,29 3 ,7 ,7 1,7
2,43 3 ,7 ,7 2,5
2,57 7 1,7 1,7 4,2
2,71 2 ,5 ,5 4,7
2,86 9 2,2 2,2 6,9
3,00 29 7,1 7,1 14,0
3,14 22 5,4 5,4 19,4

Valid

3,29 26 6,4 6,4 25,7



3,43 30 7,4 7,4 33,1
3,57 33 8,1 8,1 41,2
3,71 32 7,8 7,8 49,0
3,86 43 10,5 10,5 59,6
4,00 39 9,6 9,6 69,1
4,14 30 7,4 7,4 76,5
4,29 27 6,6 6,6 83,1
4,43 13 3,2 3,2 86,3
4,57 14 3,4 3,4 89,7
4,71 14 3,4 3,4 93,1
4,86 10 2,5 2,5 95,6
5,00 18 4,4 4,4 100,0
Total 408 100,0 100,0

 eservice_Quality 

Frequency Percent Valid Percent 
Cumulative

Percent
1,22 1 ,2 ,2 ,2
2,00 2 ,5 ,5 ,7
2,11 3 ,7 ,7 1,5
2,22 2 ,5 ,5 2,0
2,33 5 1,2 1,2 3,2
2,44 5 1,2 1,2 4,4
2,56 6 1,5 1,5 5,9
2,67 7 1,7 1,7 7,6
2,78 15 3,7 3,7 11,3
2,89 11 2,7 2,7 14,0
3,00 28 6,9 6,9 20,8
3,11 28 6,9 6,9 27,7
3,22 31 7,6 7,6 35,3
3,33 31 7,6 7,6 42,9
3,44 39 9,6 9,6 52,5
3,56 33 8,1 8,1 60,5
3,67 27 6,6 6,6 67,2
3,78 33 8,1 8,1 75,2
3,89 23 5,6 5,6 80,9
4,00 14 3,4 3,4 84,3
4,11 16 3,9 3,9 88,2
4,22 9 2,2 2,2 90,4
4,33 7 1,7 1,7 92,2
4,44 5 1,2 1,2 93,4
4,56 6 1,5 1,5 94,9
4,67 6 1,5 1,5 96,3
4,78 6 1,5 1,5 97,8
5,00 9 2,2 2,2 100,0

Valid

Total 408 100,0 100,0



 citizen_satisfaction 

Frequency Percent Valid Percent 
Cumulative

Percent
1,00 12 2,9 2,9 2,9
1,33 1 ,2 ,2 3,2
1,67 1 ,2 ,2 3,4
2,00 1 ,2 ,2 3,7
2,33 8 2,0 2,0 5,6
2,67 11 2,7 2,7 8,3
3,00 106 26,0 26,0 34,3
3,33 32 7,8 7,8 42,2
3,67 41 10,0 10,0 52,2
4,00 76 18,6 18,6 70,8
4,33 31 7,6 7,6 78,4
4,67 23 5,6 5,6 84,1
5,00 65 15,9 15,9 100,0

Valid

Total 408 100,0 100,0

 perceived_ease_ofuse 

Frequency Percent Valid Percent 
Cumulative

Percent
1,00 3 ,7 ,7 ,7
1,20 3 ,7 ,7 1,5
1,40 1 ,2 ,2 1,7
1,80 2 ,5 ,5 2,2
2,00 15 3,7 3,7 5,9
2,20 2 ,5 ,5 6,4
2,40 5 1,2 1,2 7,6
2,60 8 2,0 2,0 9,6
2,80 6 1,5 1,5 11,0
3,00 64 15,7 15,7 26,7
3,20 20 4,9 4,9 31,6
3,40 25 6,1 6,1 37,7
3,60 33 8,1 8,1 45,8
3,80 45 11,0 11,0 56,9
4,00 64 15,7 15,7 72,5
4,20 18 4,4 4,4 77,0
4,40 13 3,2 3,2 80,1
4,60 20 4,9 4,9 85,0
4,80 20 4,9 4,9 90,0
5,00 41 10,0 10,0 100,0

Valid

Total 408 100,0 100,0



 perceived_usefulness 

Frequency Percent Valid Percent 
Cumulative

Percent
1,00 3 ,7 ,7 ,7
1,40 1 ,2 ,2 1,0
1,80 2 ,5 ,5 1,5
2,20 4 1,0 1,0 2,5
2,40 3 ,7 ,7 3,2
2,60 4 1,0 1,0 4,2
2,80 6 1,5 1,5 5,6
3,00 54 13,2 13,2 18,9
3,20 11 2,7 2,7 21,6
3,40 27 6,6 6,6 28,2
3,60 24 5,9 5,9 34,1
3,80 46 11,3 11,3 45,3
4,00 65 15,9 15,9 61,3
4,20 18 4,4 4,4 65,7
4,40 13 3,2 3,2 68,9
4,60 36 8,8 8,8 77,7
4,80 25 6,1 6,1 83,8
5,00 66 16,2 16,2 100,0

Valid

Total 408 100,0 100,0

 citizen_trust 

Frequency Percent Valid Percent 
Cumulative

Percent
1,00 8 2,0 2,0 2,0
1,50 1 ,2 ,2 2,2
2,00 2 ,5 ,5 2,7
2,25 6 1,5 1,5 4,2
2,50 5 1,2 1,2 5,4
2,75 7 1,7 1,7 7,1
3,00 126 30,9 30,9 38,0
3,25 20 4,9 4,9 42,9
3,50 34 8,3 8,3 51,2
3,75 36 8,8 8,8 60,0
4,00 54 13,2 13,2 73,3
4,25 25 6,1 6,1 79,4
4,50 20 4,9 4,9 84,3
4,75 20 4,9 4,9 89,2
5,00 44 10,8 10,8 100,0

Valid

Total 408 100,0 100,0



Appendix VII

( System quality confirmatory): simulation 3 

a) Standardized Residual Covariances  

Standardized Residual Covariances (Group number 1 - Default model) 

 sysq2 sysq3 sysq5 sysq6 sysq7 
sysq2 ,000     
sysq3 2,409 ,000    
sysq5 1,583 ,887 ,000 
sysq6 -,279 -,577 -,291 ,000 
sysq7 -,668 -,088 -,255 ,223 ,000 

b)Modification Indices (simulation 3) 

Covariances: (Group number 1 - Default model) 

   M.I. Par Change 
e5 <--> e6 27,521 ,131 
e3 <--> e6 8,248 ,073 
e2 <--> e5 7,315 -,053 
e1 <--> e6 11,015 -,063 
e1 <--> e2 4,946 ,030 

c) Standardized Residual Covariances (final simulation) 

 sysq3 sysq5 sysq6 sysq7 
sysq3 ,000    
sysq5 1,282 ,000 
sysq6 -,266 -,036 ,000 
sysq7 -,012 -,213 ,050 ,000 



Appendix VIII
Information quality Confirmatory

a) Standardized Residual Covariances (simulation 2) 

 infq2 infq3 infq4 infq5 infq6 infq7 
infq2 ,000      
infq3 -,714 ,000     
infq4 ,705 ,684 ,000    
infq5 -,694 2,797 -,088 ,000 
infq6 -,147 -1,109 -,240 -,355 ,000 
infq7 -,194 -,230 -1,113 -,088 1,650 ,000 

b) modification indices (simulation 2) 

   M.I. Par Change 
e4 <--> e6 9,103 ,048 
e4 <--> e5 4,055 ,036 
e3 <--> e5 24,939 ,096 
e2 <--> e5 8,724 -,061 
e1 <--> e4 14,909 -,072 
e1 <--> e2 26,845 ,110 

c) Standardized Residual Covariances (simulation 3) 

 infq2 infq4 infq5 infq6 
infq2 ,000    
infq4 ,079 ,000 
infq5 -,445 ,089 ,000 
infq6 ,050 -,142 ,425 ,000 



Appendix IX 
Confirmatory factor analysis for e-service quality  

a) Standardized Residual Covariances (simulation 2) 

 esq1 esq2 esq3 esq7 esq8 esq9 
esq1 ,000      
esq2 ,217 ,000     
esq3 ,205 ,099 ,000    
esq7 -,690 -,554 -,665 ,000 
esq8 -,550 -,868 -,652 5,951 ,000 
esq9 -1,085 -,155 -,334 3,392 4,382 ,000 

b) modification indices (simulation 2) 

   M.I. Par Change 
e2 <--> e8 8,666 -,067 
e2 <--> e3 72,722 ,275 
e1 <--> e9 10,106 -,068 
e1 <--> e3 26,352 ,133 
e1 <--> e2 43,553 ,198 

c) Standardized Residual Covariances  (simulation 3) 

 esq1 esq2 esq3 esq9 
esq1 ,000    
esq2 ,022 ,000 
esq3 ,091 -,084 ,000 
esq9 -,607 ,304 ,160 ,000 



Appendix X 
Confirmatory factor analysis for citizen trust 

Standardized Residual Covariances (Group number 1 - Default model) 

 trust4 trust3 trust2 trust1 
trust4 ,052    
trust3 -,107 ,000 
trust2 -,378 ,342 ,000 
trust1 ,907 -,245 -,571 -,062 



Appendix XI 
Confirmatory analysis for Perceived usefulness 

a) model fit: simulation1 
Chi-Square =  163,850 , p= .000 

Model RMSEA CMIN/DF GFI AGFI CFI TLI IFI 
Default model ,274 33,985 ,840 ,519 ,902 ,804 ,903 
Saturated model  1,000  1,000  1,000 
Independence model ,639 169,683 ,333 -,001 ,000 ,000 ,000 

b)

Structural 
relation 

Regression
weight

Standard
error

Critical ratio Standardized 
regression
weights

squared
multiple
correlation 

Pu1 Pu 1,000 ,691 ,477
Pu2 Pu 1,048 ,069 15,298 ,811 ,658
Pu3 Pu 1,025 ,065 15,727 ,836 ,698
Pu4 Pu 1,309 ,078 16,862 ,903 ,816
Pu5 Pu 1,316 ,077 17,200 ,926 ,857



Appendix XII 
Confirmatory factor analysis for perceived ease of use (Peou) 

a) Model fit: (Simulation 1) 
Chi-Square =  29.630, p= .000 

Model RMSEA CMIN/DF GFI AGFI CFI TLI IFI 
Default model ,110 5,926 ,972 ,916 ,988 ,975 ,988
Saturated model  1,000  1,000  1,000
Independence model ,698 199,286 ,296 -,056 ,000 ,000 ,000

b)

Structural 
relation 

Regression
weight

Standard
error

Critical ratio Standardized 
regression
weights

squared
multiple
correlation 

Peou1 Peou 1,000 ,893 ,797
Peou2 Peou 1,082 ,033 32,382 ,954 ,910
Peou3 Peou ,868 ,041 21,204 ,790 ,623
Peou4 Peou 1,047 ,035 29,859 ,924 ,854
Peou5 Peou ,948 ,041 22,865 ,821 ,675

c) modification indices (simulation 1) 

   M.I. Par Change 
E3 <--> e4 8,027 ,033 
e2 <--> e5 4,990 -,022 
e1 <--> e3 12,057 -,045 
e1 <--> e2 5,039 ,017 
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Appendix XIV 
Measurement model final 

Correlations: (Group number 1 - Default model) 

   Estimate 
sysq <--> infq ,703 
sysq <--> e-sq ,904 
sysq <--> pu ,510 
sysq <--> csat ,411 
sysq <--> peou ,691 
sysq <--> CT ,349 
infq <--> e-sq ,721 
infq <--> pu ,674 
infq <--> csat ,472 
infq <--> peou ,650 
infq <--> CT ,431 
e-sq <--> pu ,505 
e-sq <--> csat ,384 
e-sq <--> peou ,705 
e-sq <--> CT ,326 
pu <--> csat ,714 
pu <--> peou ,711 
pu <--> CT ,549 
csat <--> peou ,555 
csat <--> CT ,595 
peou <--> CT ,436 



Appendix XV
Correlation table in alternative measurement model  

   Estimate 
sysq & E-sq <--> infq ,734 
sysq & E-sq <--> pu ,527 
sysq & E-sq <--> csat ,412 
sysq & E-sq <--> peou ,724 
sysq & E-sq <--> CT ,322 
infq <--> pu ,646 
infq <--> csat ,458 
infq <--> peou ,639 
infq <--> CT ,390 
pu <--> csat ,715 
pu <--> peou ,711 
pu <--> CT ,549 
csat <--> peou ,555 
csat <--> CT ,587 
CT <--> peou ,422 
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