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ABSTRACT Few studies have examined the antecedents of citizen satisfaction in relation to mandatory
e-government services pertaining to promising sectors such as education. This study was thus aimed
at developing and empirically test a model based on a blend of information systems success models,
in conjunction with trust theory. In Saudi Arabia, the Ministry of Education has launched a mandatory
e-government service intended to assist high school graduates in their university academic admission process.
To test the model, a questionnaire was constructed and data from 780 university students were collected. The
findings show that the perceived usefulness of and trust in e-government mediated the indirect effect of both
system quality and information quality on citizen satisfaction. System quality exhibited the strongest such
overall total effect on citizen satisfaction. Policymakers can take advantage of the findings in adjusting the
resources required to increase citizen satisfaction with mandatory services in education.

INDEX TERMS Education, ease of use, information quality, mandatory E-government, satisfaction, system
quality, trust, usefulness.

I. INTRODUCTION
Owing to advances in information and communications tech-
nology (ICT) and to the global diffusion of the Internet, elec-
tronic government (e-government) is being actively deployed
throughout the world as a very important tool aimed at facil-
itating access to public services for both citizens and resi-
dents [1]–[3]. E-government refers to the use of ICT for the
delivery—through the Internet or other digital means [4]— of
government information and services to their potential bene-
ficiaries (i.e., citizens, employees, businesses, and agencies).
Over the last two decades, e-government has become a major
topic of interest to information systems (IS) academics and
practitioners, as increasing the numbers of citizens that make
use of e-government is crucial in judging its success [5], [6].

In essence, any assessment of the success of e-government
depends on citizen responsiveness, commitment, and depen-
dency on the provided services [7]–[9]. Understanding
the relationship between e-government services and citi-
zen satisfaction is therefore essential to improve the qual-
ity of the services and to increase citizen engagement and
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participation [8], [9]. However, many countries have started
to make e-government services mandatory as part of the
inevitable transformation of public services; thus, their citi-
zens can only access public services through e-government
portals [6], [10]. Therefore, governments need to devote new
strategies and more resources to stimulate citizen satisfaction
with mandatory e-government services.

This research was focused on understanding the constructs
that influence user satisfaction with e-government services;
an essential process in the evaluation of any information
system (IS) [5], [8], [6]. Within the literature on the adop-
tion of e-government services, this topic has been regularly
researched and grounded in the social psychology and IS
success model streams to develop an intention-based model
of success constructs. Evidence from the IS literature shows
DeLone and McLean’s IS success (D&M) model [11] and
the Technology Acceptance Model (TAM) [12] to be the
most cited and best-grounded theoretical IS success mod-
els [1], [13]. Within the stream of social psychology, trust
theory is the most cited in illustrating citizen satisfaction with
e-government services [14]–[18].

However, the relative importance of the constructs of IS
success models (e.g., the usefulness of TAM) could differ
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when such constructs are applied to mandatory ICT contexts.
A mandatory use environment has been defined as: ‘‘one
in which users are required to use a specific technology or
system in order to keep and perform their jobs.’’ [19, p. 283]
In addition, the relative importance of the internal constructs
of IS models—such as the beliefs, attitudes, behavioral inten-
tions, and usage behaviors of citizens— as antecedents of the
adoption process is likely to be minimized in a mandatory
online environment [19], as they are moderated by the volun-
tariness of the use of the technology [3].

Further, in mandatory e-government contexts, citizens
have no other option than to use the mandated services to
achieve their goals. Therefore, frequent use does not imply
system success; this is reflected by the benefits brought by the
system, which generate user satisfaction [6], [3]. Therefore,
in mandatory use environments, user satisfaction—rather
than ‘intention to use’ and ‘IS use’—is the more appropriate
dependent variable. Prior research (e.g., [6], [20]) noted that
user satisfaction is one of the most recognized key indicators
of IS success. In the context of e-government, satisfaction
has been viewed as a measure of citizens’ psychological
responses resulting from their cognitive appraisal of prior
feelings and experience with e-government websites [21].

In Saudi Arabia, an interesting and important emerging
mandatory e-government service is the Unified Electronic
Admission System for students (UEAS), which is currently
applied to the government universities and Technical College
in Riyadh (the capital of Saudi Arabia). It is a crucial system
that not only provides a mandatory service but also deter-
mines the students’ future academic paths. All high school
graduates who wish to apply for admission to government
universities or to the Technical College in Riyadh are required
to go through the UEAS as a mandated e-government ser-
vice for academic enrollment. Therefore, the UEAS forms
a suitable research context for an investigation into citizen
satisfaction with mandatory e-government services

Through an analysis of data collected from foundation year
university students in the first semester of 2018—who had
thus recently used the UEAS—the key objective of this study
is to develop and test a hybrid model of citizen satisfaction
that is intended to tie and integrate the D&M, TAM, and trust
theory into a single model. The research model hypothesizes
that the ease of use and usefulness constructs of the TAM
and trust significantly mediate the relationships between the
influential variables of the D&M model (i.e., the system and
the information quality) and citizen satisfaction in the context
of mandatory e-government services.

This research makes additional contributions to IS
research, particularly with regard to citizen satisfaction with
mandated e-government services. First, the unique contribu-
tion of this study lies in the fact that it incorporates gen-
eral IS success models, in conjunction with trust theories,
into a comprehensive conceptual model aimed at examining
the link between multi-dimensional constructs and citizen
satisfaction with mandated e-government services. Scholars
(e.g., [3]; [22], [23]) have advocated that there is a distinction

between the voluntary and mandatory adoption of technol-
ogy; yet, the dearth of research aimed at systematically exam-
ining the latter is particularly noticeable [3].

Second, this study advances a theory of e-government
adoption in a promising and crucial field—i.e., government
services in the education sector—in which there is a dearth of
studies. E-government services aimed at citizens are extend-
ing beyond general topics (e.g., municipal affairs, finance,
transportation, taxation, and civil services) to include cru-
cial government services related to education, health, and
welfare. Therefore, there is a need for confirmatory studies
that involve the testing of hypothesized measurement mod-
els against new data to strengthen the theoretical research
cycle [24]–[26].

In order to present the testing of the integrity of the
hybrid research model, this paper proceeds as follows. First,
it reviews e-government in Saudi Arabia and the literature
on IS success models and trust theory in Section II. Then,
it presents the conceptualization of the research hypotheses
in Section III. Next, it offers a detailed description of the
research method in Section IV. Thereafter, it presents the
results of the data analysis in Section V. In Section VI,
it provides a discussion of this study’s findings, its conclu-
sions, implications, and limitations, and makes suggestions
for future research.

II. BACKGROUND
A. E-GOVERNMENT IN SAUDI ARABIA
As a strategic objective of Saudi Arabia’s Vision 2030, the
government of Saudi Arabia is investing substantial resources
in e-government initiatives aimed at transitioning government
services to the electronic domain [27]. Yesser, the main Saudi
Arabian e-government program established in 2003, leads
the digital process of transition to the e-government domain
of public services, which are made available to citizens
and residents across different platforms and portals with the
highest technical and security standards. Saudi Arabia aims
at ranking at least 25th in the United Nations’ index for
e-Government development in 2020 [28].

In addition, in 2020, the Saudi government is planning to
launch a unified e-government services portal that is expected
to be easily accessible to both citizens and residents. The
portal is intended to serve as a central platform for all gov-
ernment information and services with a single sign-on. Fur-
ther, alongside more common e-government services (e.g.,
municipal affairs, finance, transportation, taxation, and civil
services), Saudi Arabia is leveraging those related to promis-
ing and crucial fields such as education, health, justice, and
law [29].

The e-government transformation of the educational sec-
tor is the Saudi government’s highest priority, given that
Saudi Arabia’s yearly population growth (2.5%) is among
the highest worldwide, and that 70% of the country’s pop-
ulation of 22 million is under 30 [30], which means that
future demand for educational services is expected to be very
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high. Therefore, the transition of educational services into the
e-government domain is a top priority for the government,
as is testing citizen engagement and satisfaction in order to
strengthen the effectiveness of such services.

In recent years, the government of Saudi Arabia has
launched several mandatory e-government service projects in
the field of educational administration at both the general and
higher education levels. One example of such projects is the
UEAS, which has been developed by the Ministry of Edu-
cation (MoE) in cooperation with Yesser, and is considered
a key Saudi e-government initiative. The UEAS project is
aimed at establishing new ways of standardizing and facil-
itating the admission procedures and to ensure the efficient
allocation of the places available in the seven government
universities and the Technical College in Riyadh, while pro-
viding equal and fair opportunities to all national students.
The UEAS process, which is intended to be only used by
high school graduates, begins at the end of each academic
year, when the MoE announces the starting and closing dates
for admission and the period during which the UEAS will be
operational in all government-run universities in Riyadh.

B. CITIZEN SATISFACTION WITH E-GOVERNMENT
Prior research highlighted that e-government initiatives can-
not succeed if the relationship-based satisfaction of citizens
with e-government services is low [5], [6]. However, the
extant studies have not reached a consensus with regard to the
specific instruments to be used to measure user satisfaction
with e-government services [6], [31]. The problem is that
user satisfaction is a multi-dimensional entity [14], [31] the
dimensions of which can be only determined by a government
based on an understanding of its citizens’ needs, and on
its level of concern with them [32]. In investigating citizen
satisfaction with mandated e-government services, this study
incorporates the D&M model, the TAM, and trust theory as
the most cited theories in prior research on the adoption of
e-government services in voluntary settings. The following
illustrates these theories.

1) IS SUCCESS MODELS
IS success models evolved as a natural development of the
diffusion of technology and of serious deviations in the results
of technological implementations in terms of both business
value and of the benefits gained in relation to reasonable
implementation costs and durations [9], [33]. The TAM and
the D&Mmodel are the theoretical models most validated by
prior research on IS adoption; they have a relatively simple
structure but reasonable explanatory power in, for example,
explaining personal behavioral intentions to use innovative
technologies [34].

Davis developed and validated TAM theory [12], which
is specifically tailored to provide attitudinal and behavioral
explanations of individual intentions to use technological
innovation [35], [36] regardless of the end-user population
and of the type of technology [36]. The TAM proposes causal
linkages between two key influential variables of internal

beliefs—i.e., perceived usefulness (PU) and perceived ease of
use (PEOU)—that determine user attitudes toward intentions
to use, which is considered a good predictor of the actual use
of technology [36].

Davis [12, p. 320] defined PU as ‘‘the degree to which a
person believes that using a particular system would enhance
his or her job performance’’. PEOU is defined as ‘‘the degree
to which a person believes that using a particular system
would be free of effort’’ [12, p. 320]. Indeed, the TAM has
demonstrated to be a parsimonious model [37] that, how-
ever, also provides a strong basis for tracing the influence
of external constructs on internal beliefs [36]. Prior research
(e.g., [38]–[40]) found that both PU and PEOU strongly influ-
ence citizen intentions toward the adoption of e-government
services.

DeLone andMcLean proposed their D&Mmodel to assess
the success of ISs in organizations [11]. This model shows
how perceived system quality (PSQ) and perceived infor-
mation quality (PIQ) influence user satisfaction. While PSQ
measures system reliability and accessibility in regard to
its performance of the required tasks [11], PIQ is normally
measured in terms of the accuracy, format, completeness, and
currency exhibited by the IS while the user is completing the
task [11], [41].

The D&M model has been widely applied and empirically
tested and validated in numerous contexts (e.g., [13], [42])
including e-government services (e.g., [39], [42], [43], [55]).
For example, the D&M model was evaluated in measuring
the success of e-government services in a Serbian munic-
ipality [42]; based on valid questionnaires collected from
154 employees, PSQ was found to be more significant than
PIQ in relation to citizen satisfaction. In addition, the D&M
model was validated using data from active citizens’ users of
e-excise in Thailand [43], whereas its applicability was con-
firmed based on data collected from users of online tax-filing
systems in Taiwan [44].

2) TRUST
Trust has gained considerable importance in the marketing
literature due to its direct impact on the establishment of solid
and profitable relationships between service providers and
consumers [45]; particularly in online environments, where
the absence of face-to-face relationships tends to exacerbate
uncertainty and risk [38], [46]. Trust has been defined as
‘‘the subjective assessment of one party [the trustor] that
another party [the trustee] will perform a particular trans-
action according to his or her confident expectations, in an
environment characterized by uncertainty’’ ([47], p. 245).

In the context of online environments, the accumula-
tive process of trust-related user behaviors is somewhat
rooted in the institution-based trust theory [48] as an
antecedent that can generate trust in business relation-
ships [46]. Institution-based trust has been defined as ‘‘the
phenomenon that individuals or collective actors develop
trust in the face of specific institutional arrangements in
the business environment’’ ([49], p. 284). Therefore, the
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willingness of citizens to expose their vulnerabilities while
dealing with e-government services is influenced by their
belief in the government’s ability to perform [50].

Prior research on the adoption of e-government services by
citizens (e.g., [10], [14]–[17], [50]–[54]) found that trust in
e-government leads to greater citizen satisfaction with its ser-
vices. In this study, trust in e-government, as a factor, refers to
the aggregation of citizen belief in the ability of e-government
services to consistently operate in a proper fashion [53].
Citizen belief is associated with the sense that a government
website has sufficient structural assurances and situational
normality to ensure the success of any online transaction (e.g.,
[18], [35], [46], [50]). Structural assurances refer to, e.g.,
safeguards, guarantees, regulations, promises, legal recourse,
or other procedures applied by e-government websites to pro-
mote the success of online transactions. Situational normality
refers to citizen belief that an e-government website is in
proper order to enable the success of transactions.

III. CONCEPTUALIZATION OF THE RESEARCH MODEL
This section is aimed at modeling the factors that affect cit-
izen satisfaction with mandated e-government services. The
researchmodel was designed based on factors drawn from the
most popular IS success models (i.e., the D&M model and
the TAM), in conjunction with Trust theory. Nine hypothe-
ses were proposed: that perceived system quality (PSQ) is
directly and positively correlated with 1) perceived ease
of use (PEOU), 2) perceived usefulness (PU), and 3) trust
in e-government (TEG); that perceived information quality
(PIQ) has direct and positive causal correlations with 4) PU
and 5) TEG; that PEOU has is directly correlated with 6) PU,
whereas PU is positively and significantly correlated with on
both 7) TEG and 8) perceived citizen satisfaction (PCS); that
TEG is positively and significantly correlated with 9) PCS.
Figure 1 presents the conceptual research model, while the
following section presents a detailed description of the causal
correlations between the research’s hypothetical constructs
with the help of previous research and theories.

A. PERCEIVED SYSTEM QUALITY (PSQ)
PSQ represents the technical capability of an e-government
artifact of providing citizens with efficient online ser-
vices while ensuring reliable performance [55]. PSQ is
shaped based on citizen experience with the performance
of e-government services in the completion of a particular
task [5], [53]. From a technology-based perspective, the qual-
ity of an e-government system correlates with ease of use
and prompt access to reliable online services and related
information [7], [39], [53]. In addition, the perceived quality
of e-government initiatives increases the relative value and
usefulness of their online services for citizens [56].

Although some IS research (e.g., [26], [57], [58]) con-
cluded that PU and PEOUmeasurements are to be used as the
construct foundations of PSQ, other studies ([39], [59], [60])
empirically and distinctly demonstrated these constructs and
their interrelationships, thus providing a grounding for the

FIGURE 1. The research’s conceptual model.

use of these distinct constructs in this proposed research
model. For example, within the context of a data warehousing
system, an integratedmodel has been validated in which PSQ,
as an external factor, exhibits a significant influence on PEOU
and PU as key influential factors of the TAM model [59].
When an online public grievance redressal system was also
evaluated using data collected from Indian citizens [39],
a higher overall regression weight and significant causal rela-
tionship between PSQ and PEOU were found. Accordingly,
the following hypotheses were formulated:

H1: PSQ is directly and positively correlated with
PEOU.

H2: PSQ is directly and positively correlated with PU.
In addition, PSQ is expected be correlated with TEG.

If citizens doubt the system quality of the underlying online
services, they will attribute flaws and errors to the internal
e-government environment, which will therefore result in
less trust in and demand for e-government services [53].
Further, high levels of quality are expected to reduce citizen
uncertainty in regard to detailed e-government technical fea-
tures [18], and increase the belief that the government will
take responsibility for ensuring the reliability of its services,
thus enhancing citizen trust in them [17]. Therefore, a high
perceived quality of an e-government system that consistently
conforms to citizen expectations will arguably foster TEG
among citizens [14], [17], [52]. Thus, the following hypoth-
esis was proposed:

H3: PSQ is directly and positively correlated with TEG.

B. PERCEIVED INFORMATION QUALITY (PIQ)
The PIQ of an e-government system represents the quality
of the content provided as a prerequisite to enhance the
efficient use of its online services by citizens [53]. PIQ is
subject to citizen assessment of whether the information pro-
vided by an e-government system is complete, accurate, clear,
and timely [11], [41], [53]. Perceptions of the usefulness
of e-government services will be based on citizen belief of
the degree to which the provided information supports the
completion of the task.
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A number of prior studies on IS success models validated
the significant correlation between PIQ and PU. For example,
the impact of PIQ on PU was confirmed by an investigation
of the Greek Taxation system by means of data gathered from
the expert employees of public taxation agencies [61], and
the argument that PIQ significantly influences the usefulness
to citizens of e-government services was empirically vali-
dated [39]. The following hypothesis was therefore proposed:

H4: PIQ is directly and positively correlated with PU.
The causal relationship between PIQ and TEG evidences

the direct effect of the former on the latter. A lack of
e-government service PIQ will elicit in citizens feelings
of ambiguity and confusion in relation to the credibility of
e-government services and to their effectiveness in achieving
the desired outcomes [17], which will consistently dimin-
ish citizen trust in them. Prior research of the adoption of
e-government (e.g., [5], [14], [62]) demonstrated the positive
influence of PIQ on TEG. Thus, the following hypothesis was
proposed:

H5: PIQ is directly and positively correlated with TEG.

C. PERCEIVED EASE OF USE (PEOU)
This study hypothesized that PEOU will only have a causal
correlationwith PU. Although PEOUdid show a small degree
of significance on actual use, this effect consistently subsided
over time, as user efforts to learn and use the technology
may decrease after a prolonged exposure to it [36]. Therefore,
PUwas the strongest determinant of user acceptance, whereas
PEOU only demonstrated a strong indirect effect—mediated
through PU—on user technology acceptance [36], [63]. The
direct effect of PEOU on PU stems from the fact that, when
they are only required to make a small effort, users per-
ceive the benefits linked to the use of the technology to be
greater [36]. In the context of e-government, the impact of
PEOU on PU also makes sense from a conceptual standpoint,
as ease of use will result in a smaller effort needed to interact
with online services to complete a task [38], [39]. Accord-
ingly, the following hypothesis was formulated:

H6: PEOU is directly and positively correlated with PU.

D. PERCEIVED USEFULNESS (PU)
The effect of PU on user satisfaction is well-established
and explains more than half of the variance found in the
TAM [36]. A weight- and meta-analysis study also found
that PU has a cumulative impact on citizen acceptance of
e-government [39]. In addition, prior research (e.g.,
[51], [54]7) strongly demonstrated the validity of the impact
of PU on PCS with e-government services. In view of the
overall performance of this relationship, it was conceptu-
ally proposed that the benefits citizens get from mandatory
e-government services are directly correlated with citizen
satisfaction, as is stated in the following hypothesis:

H7: PU is directly and positively correlated with PCS
with mandatory e-government services.

Moreover, PU is proposed as a key factor affecting
citizen trust in e-government. The relative usefulness of

e-government services reflects the expected advantages of
their channel over traditional ones, which can increase citizen
trust in such services [56]. This assumption is supported
by cognition-based trust theory, which explains that trust is
first and foremost built on the feelings of other parties [64].
In online environments, consumer trust is built on prior
first-hand experience with online service providers; in these
cases, feelings of trust would be weaker if the relative useful-
ness of e-government services was limited [35]. The previous
argument led to the following hypothesis:

H8: PU is directly and positively correlated with TEG.

E. TRUST IN E-GOVERNMENT (TEG)
The degree of trust generated by the relationship between
citizens and e-government services plays a central role in
the former’s satisfaction with the latter [5], [6], [17], [18],
[20]. Consumer trust of online environments is based on the
level of confidence that the websites of service providers
are able to instill through their reliability and integrity [65].
Thus, in order for a government to endorse any e-government
service initiatives, citizens need to trust that that government
has the know-how and the technical resources essential to
implement them and make them secure [66]. Low trust in
e-government services leads to low levels of interaction and
less satisfaction with them [51], [53]. Therefore, it can be
argued that perceptions of accumulated confidence (in the
form of trust) will affect the overall accumulated satisfaction
of citizens with e-government services [6], [10]. The follow-
ing hypothesis was therefore formulated:

H9: TEG is directly and positively correlated with PCS
with mandatory e-government services.

IV. RESEARCH DESIGN AND METHODOLOGY
A. MEASUREMENT ITEMS
For this research, a self-administered survey questionnaire
was developed on the basis of previously validated scales,
some of which were modified to better fit the UEAS research
context. All items in the proposed model were operational-
ized on five-point Likert scales that ranged from strongly
disagree (1) to strongly agree (5). Appendix A presents the
list of scales used in themeasurementmodel and their original
sources. In addition to the focal constructs, the researcher
measured the students’ demographic characteristics, includ-
ing their gender, the final GPA recorded on their high school
diplomas, and their chosen university. Moreover, the survey
was translated from English to Arabic, Saudi Arabia’s main
language. The English and Arabic versions were then both
reviewed by two academics in the field of translation and
linguistics in Saudi Arabia to approve and confirm their
equivalence in meaning [67].

B. DATA COLLECTION
This study’s e-government service context was the UEAS,
and its targeted population was Saudi fresh high school grad-
uates, as the key users of that system. This study’s focus
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on a single e-government service and on a specific group
of users was expected to improve its models’ fit indices as
well as the power of the hypotheses’ testing. The sample
participants to this study were drawn from the foundation
year student body of Riyadh’s government universities. These
students were chosen because of their recent experience with
the UEAS, which would ensure the reliability and validity
of the results. The UEAS is currently operating only in the
seven government-run universities and Technical College in
Riyadh, as illustrated in the section on e-government in Saudi
Arabia. However, once the UEASwill have fully matured and
will have been proven to be fully effective, the MoE has plans
to extend it to all government universities across the country.
In Saudi Arabia, the government sectors are still the key and
most powerful players in relation to economic development
and welfare. Most Saudi students enroll in government uni-
versities because they are exempt from tuition fees, provide
students with monthly study allowances, and are preferred in
the national labor market.

In relation to the sampling procedure, the research offices
of the government universities and of the Technical College
in Riyadh were contacted for approval to distribute the ques-
tionnaire to those students who had applied for admission to
government universities for the academic year 2018-2019.
Only two universities—i.e., the King Saud Ibn Abdulaziz
University for Health Science (KSAU-HS) and the Princess
Nourah bint Abdulrahman University (PNU)— and the Tech-
nical College gave their consent for the data collection, rec-
ommending the use of a paper-based questionnaire—rather
than an online survey—as they felt that it would be a more
reliable approach in the context.

The research offices of the three case academic institutes
followed a systematic sampling technique to distribute the
questionnaires to their students on behalf of the researcher;
they did so during the last 15 minutes of those lectures
that were deemed to be less problematic (i.e., the Arabic
Editing and Introduction to Computer courses. but not the
Math, Physics, or Biology ones). Nevertheless, this technique
ensured that each student had the same chance of being
selected from the population, thereby producing a represen-
tative sample.

The data collection process was carried out during the
first semester of 2018, starting in October and ending in
late November; during this time, 1,050 questionnaires were
distributed. Out of the 832 collected, 780 were found to have
been completed in full. Table 1 lists the survey response rates
for each institution. The respondents’ profile characteristics
are classified into three categories: gender, final GPA high
school diploma results, and university, as shown in Table 2.

V. RESULTS
The purpose of this section is to validate the research model
and present the outcomes of the hypotheses’ testing. It starts
by presenting descriptive statistics, which include the mean,
standard deviation, and Cronbach’s Alpha coefficient val-
ues. Then, the results of a confirmatory factor analysis

TABLE 1. Survey response rates.

TABLE 2. Demographic profiles of all respondents.

(CFA), which was conducted to validate the measurement
model in relation to discriminant and convergent validity,
are presented. Finally, the hypotheses’ testing results and the
goodness of fit indices, obtained through structural equation
modeling (SEM), are shown.

A. DESCRIPTIVE STATISTICS
Table 3 provides descriptive statistics—including mean, stan-
dard deviation (SD), and Cronbach’s Alpha values—for all
the constructs of the proposed research model. All of the
constructs’ mean values were found to be greater than 3.5,
which means that, by and large, the students had responded
in favor of the UEAS for academic admission. In addition,
the SD values were found to be lower than 1 for all con-
structs, which indicates that the students’ responses did not
fluctuate much around the mean values. Reliability of scale or
internal consistency was examined using Cronbach’s Alpha
coefficient, which indicates the average correlation among
all the items in each construct. The analysis of the initial
reliability results showed that all the constructs satisfied the
recommended minimum threshold for the Cronbach Alpha
value (0.7), with half measuring above 0.85, thus reflecting a
good level of internal consistency [68]–[70].

B. MEASUREMENT MODEL
A confirmatory factor analysis (CFA) was conducted in order
to specify how each group of the observed items depended
on its construct and to assess the convergent and discriminant
validity of scales. Convergent validity refers to the extent to
which each measurement item correlates with its theoretical
construct, whereas discriminant validity measures the degree
to which two theoretical constructs are uncorrelated [71].
Table 4 presents the standardized factor loadings (FLs),
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TABLE 3. Descriptive statistics.

TABLE 4. Measurement model results.

average variance extracted (AVE), and composite reliabil-
ity (CR) for the purpose of measuring convergent validity. All
FLs were higher than the minimum threshold of 0.70 on their
predefined constructs, as recommended by prior research
(e.g., [69], [72]). The AVE values of all constructs were
higher than 0.5. The CR values of all constructs exceeded
0.70 and were higher than the AVE ones for each factor, thus
establishing convergent validity [71]– [74].

Discriminant validity was examined using a factor corre-
lation matrix and the square root of the AVE. In order to
verify discriminant validity, the correlation coefficient for
each pair of factors needed to be lower than the square root
of the AVE of each factor through the factor correlation
matrix [71], [74] (see Table 5, which shows the AVE values
for each construct in bold along the matrix diagonal). For
example, the correlation coefficient between PU and PEOU
was found to be 0.681, which was lower than the square roots
of both their AVE values (i.e., 0.799 and 0.818 respectively).
In addition, no multicollinearity issue was found, as all

TABLE 5. Factor correlation matrix and discriminant validity.

TABLE 6. Fitness indices.

correlation coefficients among constructs were found to be
lower than 0.80 [75]. All these results verified the convergent
and discriminant validity of the measurement model.

C. STRUCTURAL MODEL
To test the model fit and the hypotheses in the struc-
tural model, this study performed structural equation mod-
eling (SEM) using the SPSS/AMOS V21 software.

1) MODEL EVALUATION CRITERIA
A set of fit indices was used to evaluate the adequacy of
the structural model, these included: Chi square adjusted
for degree of freedom (CMIN/DF), Goodness of Fit Index
(GFI), Adjusted Goodness of Fit Index (AGFI), Normed Fit
Index (NFI), Comparative Fit Index (CFI), Incremental Fit
Index (IFI), and Root Mean Square Error of Approximation
(RMSEA). All the model fit indices were found to exceed
their respective recommended values [76] (see Table 6).
Thus, the proposed structure was found to adequately fit the
research sample data (see Figure 2).

2) HYPOTHESES TESTING
Based upon the Maximum Likelihood estimation method,
the research hypotheses were tested using SEM with Latent
Variables, as shown in Figure 2. Table 7 shows the path
coefficients, Critical Ratios (C.R), Probability values (P), and
hypotheses testing results. The findings in Table 7 show that
hypotheses H1 to H9 are supported, as all path coefficients
were found to be statistically significant and their probabili-
ties were found to be lower than 0.05 [77], [78].

Figure 2 presents the structural research model with stan-
dardized path coefficients, factor loadings, R-Squared values,
and model fitness indices. For instance, the path coefficient
of 0.42 between PEOU and PU indicates that when PEOU
increases by 1 standard deviation, PU increases by 0.42 of a
standard deviation.

In addition, the coefficient of determination, which is also
denoted as R-Squared (R2), was estimated as an essential
criterion for assessing the endogenous latent variables of
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FIGURE 2. Structural model testing results.

the structural model [79]. R2 refers to the proportion of the
variance of the dependent variable that is predictable from the
independent variable. R2 values range between 0 and 1 [14].
In Table 8, an R2 value of 0.507 means that the predictors
of PU (e.g., PEOU, PSQ, and PIQ) explain about 50.7% of
its variance, the residual being due to the error variance and
so on.

Moreover, Table 9, 10, and 11 shows the direct, indi-
rect, and total effects (standardized regression weights) of
the structural model, respectively. As an example, the direct
effect of PU on PCS is 0.282, and its indirect effect is 0.056;
so the total effect of PU on PCS is 0.282 + 0.056 = 0.338,
whichmeans that, when PU increases by 1 standard deviation,
PCS increases by 0.338 of a standard deviation.
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TABLE 7. Hypotheses testing results.

TABLE 8. Coefficients of determination.

TABLE 9. Direct effect in structural model.

TABLE 10. Indirect effect in structural model.

TABLE 11. Total effect in structural model.

As any perceptual questions in a survey are a potential
threat to the validity of its results [80], the data were tested
for common method bias (CMB), which indicates any bias in
the respondents’ answers potentially caused by an external
source of influence. In a data set affected by CMB, most
of the variance can be explained by a single factor [80].
To check for CMB, this research conducted Harman’s sin-
gle factor test on 21 scale-items [81]. The maximum vari-
ance explained by a single factor was found to be 39.24%,
which is lower than the rule of thumb of 50%. This finding
showed that the data set of this research was not affected by
CMB [80], [81].

VI. DISCUSSION AND CONCLUSIONS
This study investigated citizen satisfaction with mandatory
e-government services. Drawing upon the prior literature of
general IS success models and trust theory, this research
proposed and empirically examined a set of factors that may
be correlated with citizen satisfaction with the UEAS aca-
demic admission system, a mandatory e-government service
in Saudi Arabia (see Figure 1). The results provided signif-
icant support for the research’s model and hypotheses. The
research model incorporated nine positive causal relation-
ships between six factors: namely, PSQ, PIQ, PEOU, PU,
TEG, and PCS.

As shown in Table 7, Hypothesis 1 proposed a direct and
positive correlation between PSQ and PEOU. The results of
this study support this hypothesis (β = 0.642, p < 0.01).
This empirical evidence supports the findings of the exist-
ing IS success models literature (e.g., [39], [59]), in which
high-level quality e-government systems were found to pro-
vide citizens with more convenient and faster services.

The direct and positive correlation of PSQ with PU was
proposed in Hypothesis 2. The results support this hypothesis
(β = 0.328, p < 0.01), which is also consistent with the
findings of the extant literature (e.g., [40], [60]). Further-
more, as citizen trust in e-government services is built on the
basis of the experience of the quality of services (e.g., [14],
[52], [53], [18]), PSQ was found to be positively correlated
with TEG (B = 0.121, p < 0.01), thus providing support for
Hypothesis 3. In the context of this study, high levels of PSQ
will generate in students positive trusting attitudes toward the
system.

Hypotheses 4 and 5, which proposed the correlations of
PIQ on both PU and TEG were both found to be supported
(β = 0.106, p < 0.01 and β = 0.179, p < 0.01 respectively),
as shown in Table 8. Therefore, the accuracy, timeliness,
and validity of the information provided by e-government
services are crucial antecedents of public value and client
trust [82].

The causal relationship between PEOU and PU was pro-
posed in Hypothesis 6. The results supported it (β = 0.442, p
< 0.01), and also suggested that PU is a significant deter-
minant of PCS, thus providing support for Hypothesis 7
(β = 0.350, p < 0.01). This was in line with the findings
of prior research (e.g., [3], [19]), which suggested that cit-
izen satisfaction is the most appropriate dependent variable
in the investigation of mandatory e-government services at
the citizen level. Further, Hypothesis 8, which proposed a
positive correlation of PU with TEG, was supported by the
findings (β = 0.528, p< 0.01). In the context of this research,
the UEAS academic admission system enables those students
who so desire to apply for more than one university at the
same time. This provides them with the possibility of iden-
tifying appropriate alternatives while ensuring equal and fair
opportunities for all; thus, any increase in the public value of
e-government services results in the ‘production’ of citizen
trust in them [82].
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The results also provided support for Hypothesis 9, which
proposed a correlation of TEG with PCS (β = 0.388,
p < 0.01). The results suggested that TEG is posi-
tively and directly correlated with PCS with e-government
services.

As presented in Table 8, the research model showed that
both PU and TEG explained 27.7% (R2

= 0.277) of the
variance of PCS. PSQ, PU, and TEG exhibited total effects
of 0.388, 0.338, and 0.319, respectively, on PSC, whereas
both PIQ (0.076) and PEOU (0.142) showed weaker total
effects (see Table 11). An interesting insight drawn from the
findings is that PSQ accounted for 49.5% (R2

= 0.495) of the
variance of the PEOU of a mandatory e-government service
(see Table 8). The findings of this research also show that
50.7% of the variance of PU was explained by PSQ, PIQ, and
PEOU.

As presented in Table 9, PEOU exhibited the strongest
direct effect (0.420) on PU. However, PSQ demonstrated
the strongest total effect (0.637) on PU (see Table 11).
Further, 46.3% of the variance of TEG was explained
by PSQ, PIQ, and PU (see Table 8), with PSQ exhibit-
ing both the strongest direct (0.540) and total effects
(0.652) on TEG (see Table 9 & 11). This finding shows
that PSQ contributes to the establishment of citizen
trust in e-government services, meaning that the more
PSQ is provided by the UEAS for academic admission
in Saudi Arabia, the more trust in it is generated in
Saudi students.

A. THEORETICAL IMPLICATIONS
This research was aimed at incorporating IS success
models and trust theories into a comprehensive con-
ceptual model suited to examine the link between
multi-dimensional factors and citizen satisfaction with
mandatory e-government services in the field of education
in Saudi Arabia. The integration of these perspectives in
the context of building citizen satisfaction with mandatory
e-government services extends the theoretical understanding
of the adoption of mandatory e-government services on
two levels.

First, this study has extended the IS success models to
integrate the major constructs from the D&M model and the
TAM, along with trust in e-government factors, to provide
a better understanding of mandatory e-government service
success. In addition, this study has bridged the research
gap created by the dearth of studies in the promising and
crucial field of e-government services in the education sec-
tor. At least within the research context, the UEAS for
academic admission in Saudi Arabia not only provides
a service, but also determines the students’ future aca-
demic lives. As the results provide significant support for
the model and for the hypotheses linked to it, they can
help researchers to gain a better understanding of citizen
satisfaction with mandatory e-government services in the
education sector.

Second, little research has empirically and distinctly
demonstrated the impact of PSQ on both PEOU and PU [39],
as some of the extant literature (e.g., [57], [58]) advocates
that the key measures of system quality are still those related
to the constructs of PU and PEOU. In the context of this
research, the findings show that PSQ is the most important
aspect in relation to increasing citizen ease of use and the
usefulness of mandatory e-government services. PSQ was
found to explain 49.5% of the variance of PEOU. Among
other factors, PSQ also exhibited the strongest total effect
on PU, TEG, and PCS, meaning that PSQ is expected to
provide conclusive impetus for the establishment of citi-
zen satisfaction with mandatory e-government services at
different levels.

In contrast, PIQ exhibited the weakest total effect on PU,
TEG, and PCS; nevertheless, researchers should not underes-
timate the importance of PIQ in the development of future
IS success models. An interpretation of this research find-
ing, at least for the context of this study, is that students
use different information sources—i.e., social media [83]—
to enhance their awareness of the UEAS process for aca-
demic admission in Saudi Arabia. In addition, this may
support the perspective that e-government services are cur-
rently evolving quickly, becoming more integrated and
easy-to-use, and generally requiring only a few clicks and
less information.

B. PRACTICAL IMPLICATIONS
The studies conducted on IS successmodels for e-government
are aimed at providing government planners and policymak-
ers with a better understanding of the antecedents essential for
e-government success [3], [55]. Consequently, the relevance
of this study for developments inmanagerial decision-making
is self-evident. Its results will enable e-government prac-
titioners to identify the factors on which they ought to
focus and to fine tune the resources and interventions
required to increase overall citizen satisfaction with manda-
tory e-government services.

The findings indicate that 49.5% of the variance of PEOU
was explained by PSQ. In addition, PSQ was the strongest
determinant of PU, TEG, and PCS. This means that, at least
in the context of this study (i.e., Saudi Arabia), perfor-
mance reliability is crucial for the success of mandatory
e-government services. Efforts should be made to main-
tain the overall high quality of the UEAS for academic
admission. In addition, e-government practitioners should
develop a national system quality checklist for mandatory
e-government services, as the dimensions of their quality can
be only determined by the government through an under-
standing of local citizens’ needs [32]. Although the direct
correlations of PIQ with PU and TEG were supported, PIQ
exhibited the weakest total effect on both. In addition, PIQ
exhibited the weakest indirect total effect on PCS. This
means that students may use different information sources to
enhance their understanding of the processes of the UEAS
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for academic admission. Thus, policymakers need to pay
attention to those other information sources and to their
quality and roles [83]. The results also indicate that PU
is largely dependent on PEOU; hence, UEAS practitioners
should take the appropriate actions aimed at establishing bi-
directional feedback and comment channels with the citizens
(i.e., students) to identify and analyze the latter’s require-
ments [84]. This would enable managerial decision makers to
redesign the UEAS in ways that would improve ease of use
for students.

The results support the correlation of PU with PCS. This
suggests that practitioners should maximize student benefits
and public value in order to increase citizen satisfaction.
Moreover, the confirmation of the correlation of PU with
TEG also has important implications for management; max-
imizing the benefits of e-government services for citizens
would encourage the latter to make the changes required
for efficient use, which, in turn, would reflect their trust in
e-government [14], [85].

C. LIMITATIONS AND FUTURE RESEARCH
This empirical study has some limitations that should be
taken into consideration by future researchers. Firstly, the
relevant data were collected from a single survey designed
to investigate a hybrid model of citizen satisfaction with
a mandatory e-government service (i.e., the UEAS for the
academic admission of students to the government univer-
sities and Technical College located in the capital of Saudi
Arabia, Riyadh). Although the focus on a single manda-
tory e-government service (i.e., academic admission) and on
one specific group (i.e., foundation year university students)
helped in improving the research model fit indices and there-
fore increased the power of the hypotheses’ testing [86],
it may have limited the generalizability of the findings to
other mandatory e-government services and user groups.
In order to validate the research model and to enhance the
generalization of the results, future research should make use
of large, cross-sectional samples within different mandatory
e-government contexts.

Secondly, this study did not conduct a multi-group anal-
ysis (e.g., gender, university, culture, and economic back-
ground) to find how the characteristics of citizens can
affect their satisfaction with mandatory e-government ser-
vices. Thus, additional research is needed to examine the
impact of sample diversity on the research model in order
to increase the generalizability of the findings. Thirdly,
although all the proposed hypotheses were supported, par-
ticular note should be taken of the relative low level of R2

(0.277) obtained for PCS, meaning that the incorporation
of other factors may improve the prediction of citizen sat-
isfaction with mandatory e-government services. Therefore,
longitudinal empirical IS studies may advance the theo-
retical understanding of the multi-dimensional antecedents
of citizen satisfaction with mandatory e-government
services, and of the causality and interrelationships
among them.

APPENDIX A
RESEARCH MEASUREMENT ITEMS

ACKNOWLEDGMENT
This work would not have been possible without the admin-
istrative support provided by King Fahd Security College,
which facilitated access to the government universities
in Riyadh. Also, this research is especially indebted to
Dr. S. Alhawsawi of KSAU-HS; Dr. H. Aba-alalaa, Dean of
the English Language Institute at PNU; and Eng. M. Alhmaly
of the Technical College in Riyadh, who facilitated the
administrative work linked to the data collection and the
distribution of the questionnaire. This research is thankful to
Dr. A. Alradadi and Mr. M. Alobead from the Department of
Linguistics and Translation, King Fahd Security College, for
their valuable linguistic comments during the development of
the questionnaire.

REFERENCES
[1] F. Zhao, S. Naidu, and J. Wallis, ‘‘An empirical study of e-government

adoption in the United Arab Emirates: A social cognitive perspective,’’ Inf.
Polity, vol. 24, no. 1, pp. 91–109, Mar. 2019.

[2] L. A. da Silva, S. Magnus, M. S. Silveira, and C. Maciel, ‘‘Designing help
system for e-GOV websites: A Brazilian case study,’’ Inf. Polity, vol. 18,
no. 3, pp. 261–274, Oct. 2013.

VOLUME 8, 2020 117263



A. I. Alkraiji: Citizen Satisfaction With Mandatory E-Government Services: A Conceptual Framework and an Empirical Validation

[3] F. Chan, J. Y. Thong, V. Venkatesh, S. Brown, P. Hu, and K. Y. Tam, ‘‘Mod-
eling citizen satisfaction with mandatory adoption of an e-government
technology,’’ J. Assoc. Inf. Syst., vol. 11, no. 10, pp. 519–549, Oct. 2010.

[4] D. M.West, ‘‘E-government and the transformation of service delivery and
citizen attitudes,’’ Public Admin. Rev., vol. 64, no. 1, pp. 15–27, Jan. 2004.

[5] V. Weerakkody, Z. Irani, H. Lee, N. Hindi, and I. Osman, ‘‘Are U.K.
citizens satisfied with e-government services? Identifying and testing
antecedents of satisfaction,’’ Inf. Syst. Manage., vol. 33, no. 4, pp. 331–343,
Oct. 2016.

[6] Z. Irani, V. Weerakkody, M. Kamal, N. M. Hindi, I. H. Osman,
A. L. Anouze, R. El-Haddadeh, H. Lee, M. Osmani, and B. Al-Ayoubi,
‘‘An analysis of methodologies utilised in e-government research: A user
satisfaction perspective,’’ J. Enterprise Inf. Manage., vol. 25, no. 3,
pp. 298–313, Apr. 2012.

[7] A. K. Al-Swidi and M. K. Faaeq, ‘‘How robust is the UTAUT theory in
explaining the usage intention of e-government services in an unstable
security context?: A study in Iraq,’’ Electron. Government, Int. J., vol. 15,
no. 1, pp. 37–66, 2019.

[8] G. Hu, W. Pan, H. Lin, K. Kang, and M. L. Best, ‘‘Study on the framework
of e-government services capability: An empirical investigation,’’ Social
Sci. Comput. Rev., vol. 32, no. 1, pp. 56–73, Feb. 2014.

[9] N. Park, R. Roman, S. Lee, and J. E. Chung, ‘‘User acceptance of a digital
library system in developing countries: An application of the technology
acceptance model,’’ Int. J. Inf. Manage., vol. 29, no. 3, pp. 196–209,
Jun. 2009.

[10] M. Janssen, N. P. Rana, E. L. Slade, and Y. K. Dwivedi, ‘‘Trustworthiness
of digital government services: Deriving a comprehensive theory through
interpretive structural modelling,’’ Public Manage. Rev., vol. 20, no. 5,
pp. 647–671, May 2018.

[11] W.H. DeLone and E. R.McLean, ‘‘Information systems success: The quest
for the dependent variable,’’ Inf. Syst. Res., vol. 3, no. 1, pp. 60–95,
Mar. 1992.

[12] F. D. Davis, ‘‘Perceived usefulness, perceived ease of use, and user accep-
tance of information technology,’’ MIS Quart., vol. 3, no. 3, pp. 319–340,
1989.

[13] J.-H. Wu and Y.-M. Wang, ‘‘Measuring KMS success: A respecifica-
tion of the DeLone and McLean’s model,’’ Inf. Manage., vol. 43, no. 6,
pp. 728–739, Sep. 2006.

[14] L. Alzahrani, W. Al-Karaghouli, and V. Weerakkody, ‘‘Investigating the
impact of citizens’ trust toward the successful adoption of e-government:
A multigroup analysis of gender, age, and Internet experience,’’ Inf. Syst.
Manage., vol. 35, no. 2, pp. 124–146, Apr. 2018.

[15] F. Bélanger and L. Carter, ‘‘Trust and risk in e-government adoption,’’
J. Strategic Inf. Syst., vol. 17, no. 2, pp. 165–176, Jun. 2008.

[16] L. Carter and F. Bélanger, ‘‘The utilization of e-government services:
Citizen trust, innovation and acceptance factors,’’ Inf. Syst. J., vol. 15, no. 1,
pp. 5–25, Jan. 2005.

[17] T. M. Tegethoff, R. Santa, D. F. M. Granobles, and J. C. V. Hoyos, ‘‘Does
trust have an impact on system and operational effectiveness? The imple-
mentation of e-government in Colombia,’’ Electron. Government, Int. J.,
vol. 15, no. 3, pp. 241–260, 2019.

[18] D. H. McKnight, V. Choudhury, and C. Kacmar, ‘‘Developing and vali-
dating trust measures for e-commerce: An integrative typology,’’ Inf. Syst.
Res., vol. 13, no. 3, pp. 334–359, Sep. 2002.

[19] S. A. Brown, A. P. Massey, M. M. Montoya-Weiss, and J. R. Burkman,
‘‘Do I really have to? User acceptance of mandated technology,’’ Eur. J.
Inf. Syst., vol. 11, no. 4, pp. 283–295, Sep. 2002.

[20] H.-H. Lin and Y.-S. Wang, ‘‘An examination of the determinants of cus-
tomer loyalty in mobile commerce contexts,’’ Inf. Manage., vol. 43, no. 3,
pp. 271–282, Apr. 2006.

[21] A. Bhattacherjee, ‘‘Understanding information systems continuance:
An expectation-confirmation model,’’ MIS Quart., vol. 25, no. 3,
pp. 351–370, 2001.

[22] S. A. Brown and V. Venkatesh, ‘‘Model of adoption of technology in
households: A baseline model test and extension incorporating household
life cycle,’’ MIS Quart., vol. 29, no. 3, pp. 399–426, 2005.

[23] S. A. Brown, V. Venkatesh, J. Kuruzovich, and A. P. Massey, ‘‘Expectation
confirmation: An examination of three competing models,’’ Organiza-
tional Behav. Hum. Decis. Process., vol. 105, no. 1, pp. 52–66, Jan. 2008.

[24] A. I. Alkraiji, T. Jackson, and I. Murray, ‘‘Factors impacting the adoption
decision of health data standards in tertiary healthcare organisations in
Saudi Arabia,’’ J. Enterprise Inf. Manage., vol. 29, no. 5, pp. 650–676,
Sep. 2016.

[25] A. Jeyaraj, J. W. Rottman, and M. C. Lacity, ‘‘A review of the predictors,
linkages, and biases in IT innovation adoption research,’’ J. Inf. Technol.,
vol. 21, no. 1, pp. 1–23, Feb. 2006.

[26] W. J. Doll, W. Xia, and G. Torkzadeh, ‘‘A confirmatory factor analysis
of the end-user computing satisfaction instrument,’’ MIS Quart., vol. 18,
no. 4, pp. 453–461, 1994.

[27] R. Santa, J. B. MacDonald, and M. Ferrer, ‘‘The role of trust in e-
government effectiveness, operational effectiveness and user satisfaction:
Lessons from Saudi Arabia in e-G2B,’’ Government Inf. Quart., vol. 36,
no. 1, pp. 39–50, Jan. 2019.

[28] R. Albrahim, H. Alsalamah, S. Alsalamah, and M. Aksoy, ‘‘Access control
model for modern virtual e-government services: Saudi Arabian case
study,’’ Int. J. Adv. Comput. Sci. Appl., vol. 9, no. 8, pp. 357–364, 2018.

[29] A. Basahel and M. Yamin, ‘‘Measuring success of e-government of Saudi
Arabia,’’ Int. J. Inf. Technol., vol. 9, no. 3, pp. 287–293, Sep. 2017.

[30] The General Authority for Statistics. (2018). The Statistical
Yearbook. Population & Demography. [Online]. Available:
https://www.stats.gov.sa/en/1007-0

[31] A. Alawneh, H. Al-Refai, and K. Batiha, ‘‘Measuring user satisfaction
from e-government services: Lessons from Jordan,’’ Government Inf.
Quart., vol. 30, no. 3, pp. 277–288, Jul. 2013.

[32] S. Al-Shafi and V. Weerakkody, ‘‘Implementing and managing e-
government in the state of qatar: A citizens’ perspective,’’ Electron. Gov-
ernment, Int. J., vol. 4, no. 4, pp. 436–450, 2007.

[33] L. McLeod and B. Doolin, ‘‘Information systems development as situated
socio-technical change: A process approach,’’ Eur. J. Inf. Syst., vol. 21,
no. 2, pp. 176–191, Mar. 2012.

[34] J. Y. L. Thong, W. Hong, and K. Y. Tam, ‘‘What leads to acceptance of
digital libraries?’’ Commun. ACM, vol. 47, no. 11, pp. 78–83, Nov. 2004.

[35] D. Gefen, E. Karahanna, and D. W. Straub, ‘‘Trust and TAM in online
shopping: An integrated model,’’ MIS Quart., vol. 27, no. 1, pp. 51–90,
Mar. 2003.

[36] F. D. Davis, R. P. Bagozzi, and P. R. Warshaw, ‘‘User acceptance of
computer technology: A comparison of two theoretical models,’’Manage.
Sci., vol. 35, no. 8, pp. 982–1003, Aug. 1989.

[37] S. Hong, J. Y. L. Thong, and K. Y. Tam, ‘‘Understanding continued
information technology usage behavior: A comparison of three models
in the context of mobile Internet,’’ Decis. Support Syst., vol. 42, no. 3,
pp. 1819–1834, Dec. 2006.

[38] O. Al-Hujran,M.M. Al-Debei, A. Chatfield, andM.Migdadi, ‘‘The imper-
ative of influencing citizen attitude toward e-government adoption and
use,’’ Comput. Hum. Behav., vol. 53, pp. 189–203, Dec. 2015.

[39] N. P. Rana, Y. K. Dwivedi, M. D. Williams, and V. Weerakkody, ‘‘Investi-
gating success of an e-government initiative: Validation of an integrated IS
success model,’’ Inf. Syst. Frontiers, vol. 17, no. 1, pp. 127–142, Feb. 2015.

[40] F. Lin, S. S. Fofanah, and D. Liang, ‘‘Assessing citizen adoption of e-
government initiatives in gambia: A validation of the technology accep-
tance model in information systems success,’’ Government Inf. Quart.,
vol. 28, no. 2, pp. 271–279, Apr. 2011.

[41] J. W. Palmer, ‘‘Web site usability, design, and performance metrics,’’ Inf.
Syst. Res., vol. 13, no. 2, pp. 151–167, Jun. 2002.

[42] D. Stefanovic, U. Marjanovic, M. Delić, D. Culibrk, and B. Lalic, ‘‘Assess-
ing the success of e-government systems: An employee perspective,’’ Inf.
Manage., vol. 53, no. 6, pp. 717–726, Sep. 2016.

[43] V. Khayun, P. Ractham, and D. Firpo, ‘‘Assessing e-excise success with
DeLone and McLean’s model,’’ J. Comput. Inf. Syst., vol. 52, no. 3,
pp. 31–40, 2015.

[44] C.-W. Chen, ‘‘Impact of quality antecedents on taxpayer satisfaction with
online tax-filing systems—An empirical study,’’ Inf. Manage., vol. 47,
nos. 5–6, pp. 308–315, Aug. 2010.

[45] D. Sirdeshmukh, J. Singh, and B. Sabol, ‘‘Consumer trust, value, and
loyalty in relational exchanges,’’ J. Marketing, vol. 66, no. 1, pp. 15–37,
Jan. 2002.

[46] M. Warkentin, D. Gefen, P. A. Pavlou, and G. M. Rose, ‘‘Encouraging
citizen adoption of e-government by building trust,’’ Electron. Markets,
vol. 12, no. 3, pp. 157–162, Sep. 2002.

[47] S. Ba and P. A. Pavlou, ‘‘Evidence of the effect of trust building technology
in electronic markets: Price premiums and buyer behavior,’’ MIS Quart.,
vol. 26, no. 3, pp. 243–268, 2002.

[48] L. G. Zucker, ‘‘Production of trust: Institutional sources of economic
structure, 1840–1920,’’ in Research in Organizational Behavior, vol. 8,
B. M. Staw and L. L. Cummings, Eds. Greenwich, CT, USA: JAI Press,
1986, pp. 53–111.

117264 VOLUME 8, 2020



A. I. Alkraiji: Citizen Satisfaction With Mandatory E-Government Services: A Conceptual Framework and an Empirical Validation

[49] R. Bachmann and A. C. Inkpen, ‘‘Understanding institutional-based
trust building processes in inter-organizational relationships,’’ Org. Stud.,
vol. 32, no. 2, pp. 281–301, Feb. 2011.

[50] S. C. Srivastava and T. S. H. Teo, ‘‘Citizen trust development for e-
government adoption and usage: Insights from young adults in Singapore,’’
Commun. Assoc. Inf. Syst., vol. 25, no. 1, pp. 359–378, 2009.

[51] E. Abu-Shanab, ‘‘Antecedents of trust in e-government services: An empir-
ical test in Jordan,’’ Transf. Government, People, Process Policy, vol. 8,
no. 4, pp. 480–499, Oct. 2014.

[52] F. V. Morgeson, D. VanAmburg, and S. Mithas, ‘‘Misplaced trust? Explor-
ing the structure of the e-government-citizen trust relationship,’’ J. Public
Admin. Res. Theory, vol. 21, no. 2, pp. 257–283, Apr. 2011.

[53] T. S. H. Teo, S. C. Srivastava, and L. Jiang, ‘‘Trust and electronic govern-
ment success: An empirical study,’’ J. Manage. Inf. Syst., vol. 25, no. 3,
pp. 99–132, Dec. 2008.

[54] M. Horst, M. Kuttschreuter, and J. M. Gutteling, ‘‘Perceived usefulness,
personal experiences, risk perception and trust as determinants of adoption
of e-government services in The Netherlands,’’ Comput. Hum. Behav.,
vol. 23, no. 4, pp. 1838–1852, Jul. 2007.

[55] N. Veeramootoo, R. Nunkoo, and Y. K. Dwivedi, ‘‘What determines
success of an e-government service? Validation of an integrative model
of e-filing continuance usage,’’ Government Inf. Quart., vol. 35, no. 2,
pp. 161–174, Apr. 2018.

[56] J. Lee and H. R. Rao, ‘‘Task complexity and different decision criteria
for online service acceptance: A comparison of two e-government compli-
ance service domains,’’ Decis. Support Syst., vol. 47, no. 4, pp. 424–435,
Nov. 2009.

[57] B. Shin, ‘‘An exploratory investigation of system success factors in data
warehousing,’’ J. Assoc. Inf. Syst., vol. 4, no. 1, pp. 141–170, 2003.

[58] A. Rai, S. S. Lang, and R. B. Welker, ‘‘Assessing the validity of IS success
models: An empirical test and theoretical analysis,’’ Inf. Syst. Res., vol. 13,
no. 1, pp. 50–69, Mar. 2002.

[59] B. H. Wixom and P. A. Todd, ‘‘A theoretical integration of user satisfaction
and technology acceptance,’’ Inf. Syst. Res., vol. 16, no. 1, pp. 85–102,
Mar. 2005.

[60] Z. Liao and M. T. Cheung, ‘‘Internet-based e-shopping and consumer
attitudes: An empirical study,’’ Inf. Manage., vol. 38, no. 5, pp. 299–306,
Apr. 2001.

[61] J. Floropoulos, C. Spathis, D. Halvatzis, and M. Tsipouridou, ‘‘Measuring
the success of the Greek taxation information system,’’ Int. J. Inf. Manage.,
vol. 30, no. 1, pp. 47–56, Feb. 2010.

[62] A. Lee and Y. Levy, ‘‘The effect of information quality on trust in
e-government systems’ transformation,’’ Transf. Government, People, Pro-
cess Policy, vol. 8, no. 1, pp. 76–100, Mar. 2014.

[63] V. Venkatesh and F. D. Davis, ‘‘A model of the antecedents of perceived
ease of use: Development and test,’’Decis. Sci., vol. 27, no. 3, pp. 451–481,
Sep. 1996.

[64] M. B. Brewer and M. Silver, ‘‘Ingroup bias as a function of task character-
istics,’’ Eur. J. Social Psychol., vol. 8, no. 3, pp. 393–400, Jul. 1978.

[65] J.-S. Chiou, ‘‘The antecedents of consumers’ loyalty toward Internet ser-
vice providers,’’ Inf. Manage., vol. 41, no. 6, pp. 685–695, Jul. 2004.

[66] Y. Liu, C. Zhou, and Y. Chen, ‘‘Customer satisfaction measurement model
of e-government service,’’ in Proc. IEEE Int. Conf. Service Oper. Logistics,
Informat., Qingdao, China, Jul. 2010, pp. 419–423.

[67] R. W. Brislin, ‘‘Back-translation for cross-cultural research,’’ J. Cross-
Cultural Psychol., vol. 1, no. 3, pp. 185–216, Sep. 1970.

[68] J. Pallant, SPSS Survival Manual: A Step by Step Guide to Data Analysis
Using SPSS forWindows, vol. 12, 2nd ed. NewYork, NY, USA:OpenUniv.
Press, 2005.

[69] J. C. Nunnally, Psychometric Theory, 3rd ed. New York, NY, USA:
McGraw-Hill, 1993.

[70] W. G. Zikmund, Business Research Methods, 4th ed. New York, NY, USA:
Dryden Press, 1994.

[71] J. C. Anderson and D. W. Gerbing, ‘‘Structural equation modeling in
practice: A review and recommended two-step approach,’’ Psychol. Bull.,
vol. 103, no. 3, pp. 411–423, May 1988.

[72] J. F. Hair, Jr., R. E. Anderson, R. L. Tatham and W. C. Black,Multivariate
Data Analysis With Readings. Englewood Cliffs, NJ, USA: Prentice-Hall,
1995.

[73] R. P. Bagozzi and Y. Yi, ‘‘On the evaluation of structural equation models,’’
J. Acad. Marketing Sci., vol. 16, no. 1, pp. 74–94, 1988.

[74] C. Fornell and D. F. Larcker, ‘‘Evaluating structural equation models with
unobservable variables andmeasurement error,’’ J. Marketing Res., vol. 18,
no. 1, pp. 39–50, Feb. 1981.

[75] D. Asteriou and S. G. Hall, Applied Econometrics: A Modern Approach.
Hampshire, U.K.: Palgrave Macmillan, 2007.

[76] R. Schumacker and R. Lomax, A Beginner’s Guide to Structural Equation
Modeling, 3rd ed. New York, NY, USA: Taylor & Francis, 2010.

[77] B. M. Byrne, ‘‘Structural equation modeling with AMOS, EQS, and
LISREL: Comparative approaches to testing for the factorial validity of
a measuring instrument,’’ Int. J. Test., vol. 1, no. 1, pp. 55–86, 2001.

[78] R. L. Wasserstein, A. L. Schirm, and N. A. Lazar, ‘‘Moving to a world
beyond ‘p<0.05,’’’ Amer. Statist., vol. 73, no. 1, pp. 1–19, Mar. 2019, doi:
10.1080/00031305.2019.1583913.

[79] J. Henseler, C. M. Ringle, and R. R. Sinkovics, ‘‘The use of partial
least squares path modeling in international marketing,’’ in New Chal-
lenges to International Marketing (Advances in International Marketing),
vol. 20, R. R. Sinkovics and P. N. Ghauri, Eds. Bingley, U.K.: Emer-
ald Group Publishing Limited, 2009, pp. 277–319, doi: 10.1108/S1474-
7979(2009)0000020014.

[80] P. M. Podsakoff, S. B. MacKenzie, J.-Y. Lee, and N. P. Podsakoff, ‘‘Com-
mon method biases in behavioral research: A critical review of the lit-
erature and recommended remedies,’’ J. Appl. Psychol., vol. 88, no. 5,
pp. 879–903, 2003.

[81] H. H. Harman, Modern Factor Analysis, 3rd ed. Chicago, IL, USA: Univ.
Chicago Press, 1976.

[82] M. Grimsley and A. Meehan, ‘‘E-government information systems:
Evaluation-led design for public value and client trust,’’ Eur. J. Inf. Syst.,
vol. 16, no. 2, pp. 134–148, Apr. 2007.

[83] A. Kavanaugh, S. D. Sheetz, H. Skandrani, and E. A. Fox, ‘‘Media use by
young tunisians during the 2011 revolution vs 2014 elections,’’ Inf. Polity,
vol. 22, nos. 2–3, pp. 137–158, Oct. 2017.

[84] M. D. Lytras and A. C. Şerban, ‘‘E-government insights to smart
cities research: European union (EU) study and the role of regula-
tions,’’ IEEE Access, vol. 8, pp. 65313–65326, 2020, doi: 10.1109/
ACCESS.2020.2982737.

[85] G. Hu, J. Yan, W. Pan, S. R. Chohan, and L. Liu, ‘‘The influence
of public engaging intention on value co-creation of e-government
services,’’ IEEE Access, vol. 7, pp. 111145–111159, 2019, doi:
10.1109/ACCESS.2019.2934138.

[86] S. Y. Lam, V. Shankar, M. K. Erramilli, and B. Murthy, ‘‘Customer value,
satisfaction, loyalty, and switching costs: An illustration from a business-
to-business service context,’’ J. Acad. Marketing Sci., vol. 32, no. 3,
pp. 293–311, Jul. 2004.

[87] F. D. Davis, ‘‘User acceptance of information technology: System char-
acteristics, user perceptions and behavioral impacts,’’ Int. J. Man-Mach.
Stud., vol. 38, no. 3, pp. 475–487, Mar. 1993.

ABDULLAH IBRAHIM ALKRAIJI received the
B.Sc. degree in computer science from King Saud
University, Riyadh, Saudi Arabia, in 1996, the
M.Sc. degree in computer science from the Florida
Institute of Technology,Melbourne, Florida, USA,
in 2002, and the Ph.D. degree in information sys-
tems from Loughborough University, Loughbor-
ough, U.K. He is currently an Associate Professor
with the Department of Information Technology
and Communications, King Fahd Security College

(KFSC), Riyadh, Saudi Arabia. He has participated in various educational
and information systems projects in various private and public sectors in
Saudi Arabia. From a methodological point of view, his research has gen-
erally adopted both qualitative and quantitative approaches to study such
subjects of interest including the organizational aspects of information sys-
tems and information system evaluation and integration. He has contributed
to research in the field of information systems with numerous international
publications.

VOLUME 8, 2020 117265

http://dx.doi.org/10.1080/00031305.2019.1583913
http://dx.doi.org/10.1108/S1474-7979(2009)0000020014
http://dx.doi.org/10.1108/S1474-7979(2009)0000020014
http://dx.doi.org/10.1109/ACCESS.2020.2982737
http://dx.doi.org/10.1109/ACCESS.2020.2982737
http://dx.doi.org/10.1109/ACCESS.2019.2934138

	INTRODUCTION
	BACKGROUND
	E-GOVERNMENT IN SAUDI ARABIA
	CITIZEN SATISFACTION WITH E-GOVERNMENT
	IS SUCCESS MODELS
	TRUST


	CONCEPTUALIZATION OF THE RESEARCH MODEL
	PERCEIVED SYSTEM QUALITY (PSQ)
	PERCEIVED INFORMATION QUALITY (PIQ)
	PERCEIVED EASE OF USE (PEOU)
	PERCEIVED USEFULNESS (PU)
	TRUST IN E-GOVERNMENT (TEG)

	RESEARCH DESIGN AND METHODOLOGY
	MEASUREMENT ITEMS
	DATA COLLECTION

	RESULTS
	DESCRIPTIVE STATISTICS
	MEASUREMENT MODEL
	STRUCTURAL MODEL
	MODEL EVALUATION CRITERIA
	HYPOTHESES TESTING


	DISCUSSION AND CONCLUSIONS
	THEORETICAL IMPLICATIONS
	PRACTICAL IMPLICATIONS
	LIMITATIONS AND FUTURE RESEARCH

	REFERENCES
	Biographies
	ABDULLAH IBRAHIM ALKRAIJI


