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Abstract: Despite the fact that several studies have been conducted to study the adoption of smart-
government services, little consideration has been paid to exploring the main factors that influence
the adoption of smart-government services at the three main stages of smart-government services (the
static, interaction, and transaction stages). Based on the results of this study, each of these three stages
has different requirements in terms of system compatibility, security, information quality, awareness,
perceived functional benefit, self-efficacy, perceived image, perceived uncertainty, availability of
resources, and perceived trust. In addition, the results demonstrate that the requirements and
perceptions of users towards the adoption and use of smart-government services in the three stages
significantly differ. This study makes a unique contribution to the existing research by examining the
perceptions and needs of consumers, in terms of adoption throughout the three stages.

Keywords: smart-government applications; sustainability; adoption; smart services

1. Introduction

Nowadays, several governments around the world have begun to focus more on
offering their services through smart applications, which are known as smart-government
services. Smart-government applications provide better access to information through
location-based services (based on the premise of anytime, anyplace and anyhow), which
leads to increased opportunity for innovation in the provision of services in the public
sector [1,2].Smart-government applications could enhance the delivery and efficiency
of government services and information, primarily due to easy access and availability
for consumers. In addition, smart-government services provide more channels through
which citizens can participate [3]. Smart-government services have enhanced public sector
administration and management, while they have additionally had a profound impact
on society in many countries [4]. This trend has improved the provision of governmental
services for citizens, businesses, employees and other governmental agents [5-7]. By using
smart applications, governments can provide services and information that can be easily
accessed via the internet from consumers” homes or on smart devices.

Previous research has shown that e-government initiatives are becoming ever more
crucial for the efficient provision of services, and as ownership of smart devices increases,
more governments will inevitably follow suit [8,9]. However, as is the case with all new
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technologies, certain technical and non-technical challenges need to be considered, such as
consumer acceptance and adoption [10,11].

Previous research has generally investigated the factors related to consumer accep-
tance of smart-government services through a smart device. Such research used existing
theories and models, including TAM, UTAUT and others. While previous research has
provided a general overview of the adoption of smart-government services, it has not
focused on the three stages of adoption, namely, the static, interaction, and transaction
stages. Consequently, this research does not contain hypotheses based on theories related
to technology adoption, and instead, it uses thegovernment adoption model (GAM) model
devised by Shareef et al. [11], to investigate the adoption of smart-government services at
each of the three stages.

Using smart-government applications, citizens can search, access and view informa-
tion anytime. In addition, people can resolve problems and queries more quickly by using
features such as email and live chat features. Citizens are also able to pay fees and taxes
from their bank accounts while on the move. Using this application, citizens can download
forms they need, fill them out and then upload them. These actions are representative of
the three stages of smart-government applications, each of which requires specific charac-
teristics to operate. There are significant differences between the services, transactions and
operations at each stage. Examples of these differences include security features, threats,
access, and usability. Furthermore, the perception and behaviour of consumers also vary
throughout the three phases of smart-government services. Therefore, a theoretical frame-
work that explains the factors that determine the adoption of smart-government services at
all three stages is of value, due to the knowledge gaps present in previous research.

2. Related Studies on Smart-Government Adoption

Nowadays, government services and transactions must be dynamic, user-focused,
readily available, and compatible with the latest smart technology and the fast-paced mod-
ern lifestyles of consumers [12]. Modern government applications allow consumers to pay
taxes and fees, download and upload forms, and view information [13-15]. Governments
need to offer high-quality services via smart applications to ensure the high adoption of
smart-government services. The applications are designed to meet the evolving needs of
consumers and provide them with a high level of service and convenience [16]. There is
evidence that shows that smart-government applications are beneficial for both consumers
and governments [17,18]. For consumers, they are more convenient because they can access
services at any time and from any place through a smart device [19]. Governments can
modify and deliver new content and information to consumers with relative ease compared
to previous systems, and reach a much wider audience; in particularly, people in rural areas
and those who are not computer literate [20]. Smart-government services contribute to
saving money, effort and time by providing access to government information and services
anywhere and at any time [21-23]. However, the success of any system, including the
smart-government system, is determined by how many people use the system [24,25]. In
smart-government services, acceptance of the service is vital in achieving success [21-23].

Previous research has focused on the adoption of smart-government services, but
has not paid much attention to the specific factors that determine the adoption of smart-
government services at the static, interaction, and transaction stages. Studies [11-13]
have indicated that this problem persists because neither current researchers nor smart
service providers have a clear understanding of the needs of consumers at each stage of
the smart-government services. Furthermore, the existing literature does not include a
comprehensive framework that is suitable for the factors that determine smart-government
service adoption at the static, interaction and transaction stages [24-26]. Studies [27-30]
have attempted to analyse the effect of various factors on consumer adoption of smart
services. For example, researchers [1-3,6] have highlighted that trust is vital for increasing
the adoption of e-government and smart-government services.
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Some researchers found that trust in the government was one of the major factors
motivating users to adopt smart-government applications. Other research from IT/IS
and human-computer interaction studies, investigated other issues from an engineering
perspective in the context of the design and usability of smart-government applications
and how to improve the services based on the needs of users. However, few studies [11-13]
have looked at security issues in the context of smart-government applications. In addition,
these studies have not investigated behavioural features and traits, such as user awareness,
and their compatibility with smart-government applications [31,32]. However, an analysis
of how each factor affects the adoption of smart-government services at the static stage (e.g.,
searching and viewing smart-government information), interaction stage (e.g., interacting
with services), and transaction stage (e.g., performing real government transactions via
smart applications) has not been performed.

A large number of researchers [33-36] have explored and determined the most crucial
factors that influence the adoption of smart-government services by using established
technology acceptance theories and models such as the TAM, UTAUT, TRA, and TPB.
Ahmad and Khalid [16] empirically tested the TAM model by incorporating four external
factors: perceived usefulness; social influence; trust; cost, to investing at the intention to
use smart-government services in the UAE. They found that social influence and trust
positively impacted the intention to use smart-government services. Almarashdeh and
Alsmadi [20] integrated the TAM and UTAUT models to investigate the driving factors of
smart-government service use. The findings showed that perceived trust, price, ease of
use, social influence, and perceived usefulness significantly impacted the continuous use
of smart-government services among citizens. Another piece of research used the UTAUT
model (e.g., Sharma et al., [5]) to explore smart-government service adoption, but this study
did not consider the factors that determine adoption at the three stages. Therefore, this
study did not use a theoretical framework or present hypotheses founded on traditional
theories of technological adoption.

To accurately predict the adoption of smart-government services and identify the
factors that determine adoption at the three stages of smart-government services, this study
uses a model devised by Shareef et al. [11] and Shareef et al. [14], called GAM. The model
is designed for an e-government adoption context and consists of three stages. Namely,
GAM (S) to examine user behaviour at the static stage, GAM (I) for the interaction stage,
and GAM (T) for the transaction stage.

Since smart-government adoption and e-government adoption are similar in many
aspects, such asin thetechnology used, functions, and security features, this research uses
the GAM model and applies it to a smart-government context (see Figures 1-3). According
to Shareef et al. [11] and Shareef et al. [14], citizens use e-government systems to look
for information (static stage), interact with public sector service providers via two-way
communication (interaction stage), and pay taxes, fines, and other payments (transaction
stage). It is worth noting, that during the transaction stage, people must provide their
bank details to the service provider, which requires a high element of trust. The GAM
model can explore smart-government service adoption at different stages. Figures 1-3 show
the theoretical framework for the proposed model at the three stages. Based onprevious
studies, conceptual definitions of all constructs were revised so they would be appropriate
for a smart-government context, and the causal relations are hypothesised (see Table 1).

In this research, distinct steps were taken to conduct a rigorous systematic review of
the literature related to smart-government adoption. The review process was performed
based on existing guidelines established by [37], which includes three main steps: (1)
identifying the inclusion and exclusion criteria, (2) determining the data sources and
search strategies, and (3) data analysis and coding. This review is considered an essential
step before conducting any research paper, and it helps to build a strong foundation for
knowledge accumulation. It also helps to identify the areas that previous studies have
missed [38]. The following subsections describe, in detail, the steps used for conducting
the systematic review in this study.



Sustainability 2021, 13, 3028 4 of 28

i Perceived Compatibility

| (PCM)

T -

i Perceived Information

: Quality (PIQ)

1

o mmm e mm e mem

1

! Perceived Functional

' Benefit (PFB)

b e m e

i

i Availability of Resources

1

' (AVR)

EEEE TP P EEEE

| Self -Efficacy (SE)

|

|
:"___________________________________________ -
! Perceived Image (PI) ! Smart-Government
' E Adoption at Static
TTTTTITooTITToTTo4oor stage

Perceived Awareness (SGA-8)

i (PA)

1

i Perceived Ability to Use
1

! (PATU)

Perceived Un-
certainty (PU)

Figure 1. Smart-government adoption model at static stage (SGA-S).
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Figure 2. Smart-government adoption model at interaction stage (SGA-I).
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Table 1. Conceptual definitions of all constructs and hypotheses.

Constructs

Conceptual Definitions

Hypotheses

Perceived Compatibility
(PCM)

The degree to which a
smart-government application
is perceived as consistent with
theneeds and perceptions of
consumers.

Perceived compatibility
(PCM) has a significant
relation with the adoption of
smart-government services

Perceived Awareness (PA)

The extent to which a user’s
acquired knowledge and
awareness can allow them to
learn the characteristics of
smart-government systems,
and use their functions well,
in addition toidentifying the
advantages and
disadvantages.

Perceived awareness (PA) has
a significant relation with the
adoption of
smart-government services

Availability of Resources
(AOR)

The availability or access to a
smart device and the freedom
a person has to use the
internet. Other features
include speed and cost.

Availability of resources
(AOR) has a significant
relation with Adoption of
smart-governmentservices

Self-Efficacy (SE)

The extent of a users technical
capability to use, interact and
transact with a
smart-government application
based on prior knowledge,
experience, and skill.

Self-Efficacy (SE) has a
significant relation with
adoption of
smart-government services

Perceived Ability to Use
(PATU)

The degree to which users
perceive their competence,
and how comfortable they feel
using smart-government
systems technologically,
organisationally, and
psychologically. Additionally,
how these factors relate to the
social needs, attitudes, and
values of consumers.

Perceived ability to use
(PATU) has a significant
relation with the adoption of
smart-government services

Multilingual Option (MLO)

Smart-government systems
offer various languages to
facilitate users when they are
accessing services, and to
allow them to interact and
carry out transactions in their
preferred language.

Multilingual option (MLO)
has a significant relation with
the adoption of
smart-government services

Perceived Information Quality

(PIQ)

Refers to how accurate and
well organised the
information provided is, and
how understandable, and
current the information is in
relation to various services.

Perceived information quality
(PIQ) has a significant relation
with the adoption of
smart-government services

Perceived Trust (PT)

A person’s level of confidence
in the smart-government
system’s ability to provide an
efficient and reliable service.

Perceived trust (PT) has a
significant relation with the
adoption of
smart-government services
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Table 1. Cont.

Constructs

Conceptual Definitions

Hypotheses

Perceived Uncertainty (PU)

The level of perceived risk
during transactions due to
unforeseen situations in the
virtual environment
associated with
smart-government systems.

Perceived uncertainty has a
significant relation with
perceived trust

Perceived Security (PS)

User perception of the level of
data privacy, integrity,
efficiency, and security for all
electronic transactions via
smart-government systems.

Perceived security has a
significant relation with
perceived trust

Perceived Functional Benefit
(PFB)

The degree to which users
perceive the overall functional
benefits, including cost, time,
efficiency, and effectiveness of
using smart-government
systems—instead of using
traditional physical office
functions.

Perceived functional benefit
(PFB) has a significant relation
with the adoption of
smart-government services

Perceived Image (PI)

The degree to which users
behaviourally and culturally
perceive that the adoption of
smart-government systems
will enhance and improve
their social standing or
prestige.

Perceived image (PI) has a
significant relation with the
adoption of
smart-government services

Step One: Inclusion and Exclusion Criteria

In the first step of our review, we determined the inclusion and exclusion criteria in
order to select the relevant articles and that would be included in the systematic review
process of our study. Each study included in our literature analysis meets the inclusion
and exclusion criteria in Table 2.

Table 2. Inclusion and exclusion criteria for cyber security threat studies.

Inclusion Criteria

Exclusion Criteria

1. The selected articles should include

smart-government services.

1. Exclude each study that did not focus on

smart-government services.

2. The selected articles that measure the
adoption or acceptance of smart-government

services.

services.

2. Exclude each study that did not focus on
adoption or acceptance of smart-government

3. The selected articles should include
e-government or smart-government services.

than English.

3. Exclude studies written in languages other

4. The selected articles should be published in

journals.

5. The selected articles should be published

between 2015 and 2021.

Step Two: Data Sources and Search Strategies

In the second step of our literature survey, large numbers of studies were collected
from the following popular databases: Google Scholar, Wiley, IEEE, MDPI and ScienceDi-
rect. The main keywords that were used in the search process were: (“Smart-government”
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AND “Smart-government adoption” AND “Acceptance of smart-government” AND
“Smart-government services”). Through the search process, we found more than 537 arti-
cles using the keywords listed above and classified these based on the identified databases.
Then, we excluded all the items that were duplicated, which was 200 articles; thus, the total
number of the collected items was reduced to 337. After this, the remaining articles were
filtered based on the criteria in Table 2. Finally, 15 studies met the inclusion criteria and
were used in the analysis process.

Step Three: Data Coding and Analysis

As shown in Table 3, the collected smart-government articles in this study were
classified in terms of research purpose, type of methodology used (survey, interview,
experiment, etc.), proposed factors in the model, type of sample (user, expert, technical IT,
etc.), country, databases (IEEE, MDPI, ScienceDirect, etc.) and contributions of the research.

Y%clearpage

Table 3. Related studies on smart-government services adoption.

Literature II(’esearch Methodology Proposed Sample Country Database Contributions
urpose Factors
The research
identified the
critical success
1. Organisational factors that lead
(structure and to enhancing the
processes, acceptance of
capabilities, smart-
The research values, and government
aimed to human services among
investigate the resources) users. The study
critical success 2. Institutional will help the
Guenduez et al., factors behind Interview and (political . decision makers
[39] the adoption of Workshops commitment, Switzerland Google Scholar in understanding
smart- clear governance, the critical
government legal agility, aspects
services in digital surrounding
Switzerland. awareness, and smart
IT infrastructure) applications that
3. leader- may support the
ship/strategy successful
factors operation of
smart-
government
services.
The research
developed a new
framework to
capture the main
1. Awareness factors that lead
2. Facilitating to the successful
) conditions implementation
The study aimed 3. Social of smart-
to understand influence government
the main factors 4. Perceived cost services. The
Almuragaband ~ that influence - 5. Perceived study will help
imuddin [40] UAE users’ Empirical survey  trustin UAE Google Scholar . derstandi
Jasimuddin adoption of government in understanding
smart- 6. Perceived the main aspects
government trust in surrounding
services. technology smart

7. Perceived risk
8. Perceived
compatibility

applications that
may support the
successful
operation of
smart-
government
services.
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Table 3. Cont.
Literature Research Methodolo Proposed S, 1 C ibuti
Purpose gy Factors ample ountry Database Contributions
The paper
proposed a
conceptual
model to
investigate the
. critical factors
1. Perceived Ease that influence
Sf l[’Jesreceived the adoption of
The research Usefulness mobile ¢
aimed to identify 3. Culture governmen
the key factors 4. Trust :fé\élce@.i 1}"}}1121
Alonazi, Beloff, that affect users’ . . 5. Social in ur?derstandﬁ’n
and Wh’i te| 41]’ adoption of Questionnaire Influence o 71 Users Saudi Arabia IEEE N ]
mobile 6. Compatibility the main
government 7. Awareness technical
services in Saudi 8. Service quality requlremgnts
Arabia. 9. System surrounding
Quality mobile
10. Perceived applications that
Mobility may support the
successful
operation of
mobile
government
services in Saudi
Arabia.
This study used
The purposeof the TAM model
the study was to to investigate
investigate the factors, i.e.,
effect of 4 1. perceived perceived )
perceive . usefulness psefulness, social
usefulness, social 2. social influence,
influence, P erceived ease of
ved : influence P .
percetve .easctla 0 3. perceived ease use, pergelved
y use, perceive responsiveness,
Abﬁ;gzrrl?gﬁnd responsiveness, Questionnaire Zf ;ZSceived 470 Citizens Jordan Indirect Science perceived
perceived responsiveness compatibility
compatlbl}lty 5. perceived and perceived
and percelv'ed compatibility cost of services.
cost of services 6. perceived cost These five factors
on users of services are important,
adoption of whereas the
mobile ) perceived cost of
government in services was
Jordan. deemed to be
insignificant.
The research
offers valuable
insights
1. System quality regarding the
The study 2. Service quality PUbh'C value
proposed a 3. In.formaﬁon creation of smart-
model to quality govgrnment
determine the 4.f Perceived ease serv1_c;s and
success factors o ot use provides
Choha[riia]nd Hu that influence Qﬁg:ﬁggve 5. Trust of Technical experts Pakistan IEEE gulde}mes for
s the adoption of government technical IT
smart- 6. Decision members
government transparency important for
services using 7. Serv1ce' designing
IOT technology. goléabo_rahon government
e.ffegivvlecﬁess services that are

smarter, more
transparent, and
responsive to
citizens.
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Table 3. Cont.
Literature Research Methodolo Proposed Sample Count; Database Contributions
Purpose 8y Factors P Ty
1. Perceived
Compatibility
%’ Petrcelved The research
Sr%s LE-Effi determined the
- oefi-Lilicacy key factors that
4. Perceived affectthe
The study aimed Information liklihood of
to understand Q“aht,y o users adoptingm-
the adoption 5. Availability of government
. factors of Resources services in
Almal,a,h etal, m-government Questionnaire va :rr greigggd Citizens Jordan Google Scholar Jordan, and
services by 7. Perceived proposed an
employing GAM Security integrated model
and UTAUT 8. Performance asa powerfl.ﬂ
models. Expectancy _tool that assists
9. Eff in the adoption
E ort £
expectancy process o
10. Social m-government
Influence applications.
11. Facilitating
Conditions
The results
found that main
factors such as
information
quality, strategic
benefits, and
institutional
This paper values were
aimed to 1. User observed to
investigate the satisfaction achieve better
main factors that 2. {nstitutional e—goyerbnmefr}tt
Elenezi et al., i . values . servicebenefits.
[45] ﬂi}ég‘)twam or Interviews 3. information Employee Kuwait Google Scholar The study also
employees to use uality ) revealed new
e-government - strategic aspects, such as
services in benefits (cost saving and
Kuwait. customer
satisfaction) and
barriers
(e.g.,nepotism
and wasta) to
improving
organizational
performance.
The results
indicated that
performance
expectancy and
trust are the key
factors that affect
The objective of user acceptance
the research was 1. Facilitating of mobile
to identify the conditions government
main facftlors that 2. social applications. The
could influence - influence results of this
Sharr[rr;]et al, the intention to Qﬁz:ﬁggve 3. performance Users Oman Elsevier study have
use mobile expectancy presented
government 4. trust theoretical and
applications by 5. information practical
extending the quality contributions for
UTAUT model. decision-makers

for ensuring the
successful
development
ofmobile
government
applications.
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Table 3. Cont.

Research
Purpose

Proposed

Literature Factors

Methodology Sample Country Database Contributions

Alshehri, Drew,
and AlGhamdi
[47]

To analyse the
factors that
influence the
acceptance of
e-government
services in Saudi
Arabia.

1. Facilitating
conditions

2. social
influence

3. performance
expectancy

The findings
identified the
factors that affect
the acceptance of
e-government
services in KSA
based on the
UTAUT model.
Moreover, as a
result of this
study, an
amendedaU-
TAUT model
was proposed.
Such a model
contributes to
the discussion
and
development of
adoption models
for
e-government
services.

Kurfal et al., [48]

The research
aimed to
understand the
adoption factors
of e-government
services by
employ-
ingtheUTAUT
model.

1. Trust of
Internet

2. Trust of
government

3. Facilitating
conditions

4. social
influence

5. performance
expectancy

The study
determined the
key factors that
influence users
in adopting
e-government
services in
Turkey, and
proposed an
integrated model
as a powerful
tool that assists
in the adoption
process of
e-government
services.

The study aimed
to assess what
factors influence

1. Facilitating

The study
identified the
critical success
factors that lead
to enhancing the
acceptance of
e-government
services among
users. The study

conditions will help the
Mutaqin and geoli/seergfnem 2. social decisiorI\) makers
Sutoyo [49] se%vices in influence in understanding
Indonesia by 3. performance the critical
extending the expectancy aspects
UTAUT model. surrounding
smart
applications that
may support the
successful
operation of
e-government
services.
The findings
revealed that the
adoption of
1. system quality e-government
2. reliability services has been
This study 3. security affectfed by eight
proposed a chain 4. accessibility COntrlb.utlng
Li and Shang framework for 5. information factqrs. system
[50] e-government quality qufillty,'
service adoption 6. service reliability,
in China. capability security,
7. interactivity accessibility,
8. ) information
responsiveness quality, service
capability,

interactivity, and
responsiveness.
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Table 3. Cont.
. Research Proposed ot
Literature Purpose Methodology Factors Sample Country Database Contributions
The paper
proposed a new
model to
investigate the
critical factors
that influence
1. Perceived risk g_‘e;?e(;lr)\mz?f
Th h 2. Trust 80"
aimed to identif 3. Facilitating Shudy will el
the key factors Y conditions isnu yrmner
. . i 4. social Employees - ;
Zah]sc@ an;dl Haji that affect users Questionnaire influence public Pakistan MDPI u}f\der standing
in [51] intention to use 5. performance universities : ehm‘aui
e- government expectancy echnica .
lsjerlzf_lces mn 6. Self-efficacy requirements
akistan. 7. Subjective sur-rounding
norm mobile
applications that
may support the
successful
operation of
e-government
services in
Pakistan.
The research
The research proposed a
aimed to maturity model
understand the 1. Awareness to understand
Joshi and Islam adoption factors Survey 2. ACF?SSIbllltY Users Developing MDPI the adoption
[52] of e-government 3. Efficiency countries factors of
services in 4. Satisfaction e-government
developing services in
countries. developing
countries.
The results
indicated that
awareness
among citizens is
the strongest
factor that could
lead to enhanced
adoption of
Thestudy ervices. The t
mves igfa ed the Quantitative findings of this
Amanbek et al., fﬁlticaff aftors method Republic of MDPI study could be
[53] Kaazalhesctan’s Quantitative Kazakhstan used to help the
e-government method designers and

adoption.

developers of the
e-government
system to
enhance
information
content and
maintain a more
effective level of
adoption among
people.

3. Research Methodology

The research methodology used in this study includes three steps, as illustrated in
Figure 4. In the first step, a review of the literature on smart-government adoption studies
was conducted. In the second step, a quantitative method was used to collect data based on
three stages of smart-government service adoption, as shown in the proposed model. In the
third step, we analysed the collected data from the three stages using an SEM technique.

3.1. Data Collection

In this study, a quantitative method was used, based on a questionnaire, to collect and
analyse the data. The quantitative method was designed to help researchers to understand
the adoption of smart-government services at three different stages from multiple sources
and different viewpoints. In addition, this method allowed us to connect with technical
and non-technical respondents who are currently participating in the implementation of
smart-government applications in Jordan using email.
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Figure 4. Research methodology.

3.2. Sample and Participants

In this study, a survey method using a questionnaire was conducted, with a total
of 807 participants from technical and non-technical backgrounds in order to provide a
wide view of opinions, expectations, satisfaction levels, and adoption of smart-government
services. Eight hundred and seven questionnaires were sent to people from the public and
private sector by email. The Jordanian Chamber of Commerce and Industry provided the
email addresses. They were also sent to members of the Royal Scientific Society of Jordan,
employees at the Ministry of Information, and Communications Technology of Jordan.
The study sample was distributed based on the three stages of smart-government service
adoption. In thestatic stage, 275 questionnaires were distributed, 290 questionnaires in the
interaction stage and 258 in the transaction stage. The respondents were selected based on
their level of experience in the technology industry. Participants were sent an email with a
link to the questionnaire. Eight hundred and seven questionnaires were sent, and 320 were
returned completed, indicating a response rate of 40%. Table 4 presents the distribution of
study sample on the three stages of smart-government services.

Table 4. Composition of the research sample.

Stage N];)n-Technical Technical NuI}rll.)er of Number qf Con}pleted
ackground Background Participants Questionnaires
Static Stage 193 82 275 117
Interaction Stage 227 63 290 133
Transaction Stage 201 41 242 70

Hair et al. [54] state that a sample should represent the population and contain enough
participants to provide high validity and reliability. According to VanderStoep and John-
son [55], researchers can decide the size of the sample based on the population [56]. In
this paper, the researchers contacted a large number of participants to obtain an optimal
sample-size to make reliable estimates. According to the most recent data from the Jor-
danian government, the population in 2017 was 5,314,562. Therefore, choosing a sample
of 807 respondents provides accurate answers, especially if the sample includes expert
respondents [57-60].

3.3. Research Instrument Development

A questionnaire was designed to find out what determines the usage of online services
in Jordan. The questionnaire contained 53 questions and fifteen variables that had been
adapted from a previous research study to ensure content validity. For example, perceived
trust, perceived information quality, and perceived awareness, availability of resources,
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perceived ability to use, perceived compatibility, self-efficacy, and perceived security were
all taken from [60-67]. The perceived functional benefit, multilingual option, and perceived
image were taken from [68-70]. Trust of the internet and the government were adapted
from Lallmahomed et al. [71] (please see Appendix A). The questionnaire included five
questions to ascertain the demographic profile of each participant. The questionnaire uses
a five-point Likert scale ranging from “Strongly Disagree” to “Strongly Agree”. The five-
point Likert scale is thought to provide better accuracy than the three-point version [72].

3.4. Pilot Test

A pilot test was given to 57 respondents to test the reliability of the questionnaire.
Cronbach’s Alpha analysis was used to examine the consistency of data and indicated
value of >0.7. (See Table 1).

3.5. Data Analysis

The final stage involved conducting a reliability analysis to identify the consistency of
the measurements based on the demographic data. Convergent and discriminant validity
were used to test the constructs, and structural equation modelling (SEM) analysis was
carried out using SmartPLS version 3.0.

4. Results
4.1. Respondents” Demographic Profile

The profile background of each respondent was based on their gender, age, level of
study, sector, and internet usage. The backgrounds of the participants are summarised in
Table 5. Of the respondents, 56.8% were male and 43.2% were female. The age distribution
was 34.3% for 22-32 year olds, 41.2% for 32-42 year olds, and 24.4% were over 42 years of
age. Additionally, 70.3% of respondents held an undergraduate qualification and 65.6%
worked in the public sector. Additionally, 99.6% of respondents use the internet on various
occasions throughout the day.

Table 5. Respondents’ demographic profile.

KERRYPNX Classification Frequency Percent
Gend Male 182 56.8
ender Female 138 432
22-32 110 34.3
Age 32-42 132 41.2
Over 42 78 24.4
Undergraduate 225 70.3
Level of study Postgraduate 95 29.7
Sector Public 210 65.6
Private 110 34.4
Smart devices use Never used 0 0.0
Several times weekly 2 0.06

Several times
very day 318 99.3

4.2. Reliability Analysis

A reliability analysis was carried out prior to the primary analysis to verify the
consistency between items in the same construct using Cronbach’s Alpha. [73] stated that
values must be above 0.7 to be considered highly reliable, while values that fall between
0.6 and 0.7 are considered acceptable. Table 6 indicates that the values of all constructs
were greater than 0.7, which means that the questionnaire is deemed to be reliable.
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Table 6. Results of reliability and convergent validity analysis.

Variables Cronbach’s Alpha Average Variance Extracted

(x>0.7) (AVE > 0.5)
Perceived Compatibility (PCM) 0.91 0.74
Perceived Awareness (PA) 0.87 0.73
Self-Efficacy (SE) 0.86 0.70
Perceived Ability to Use (PATU) 0.92 0.77
Multilingual Option (MLO) 0.79 0.68
Perceived Information Quality (PIQ) 0.92 0.75
Availability of Resources (AVR) 0.89 0.72
Perceived Functional Benefit (PFB) 0.90 0.73
Perceived Image (PI) 0.77 0.65
Perceived Trust (PT) 0.92 0.76
Perceived Security (PSE) 0.86 0.71
Perceived Uncertainty (PU) 0.83 0.69

4.3. Convergent Validity and Discriminant Validity Analysis

Concerning the discriminant validity analysis, the square root of the average variance
extracted (AVE) was obtained to correlate the latent constructs. Table 7 highlights that
the square root of the AVE for each construct is greater than the pairwise correlations.
This result means that the psychometric characteristics of the instrument are also deemed
acceptable in terms of their discriminant validity. Table 6 shows that for the convergent
validity, the average variance extracted (AVE) was above 0.5. Hair et al., [53] specify that a
variance greater than 0.5 is acceptable.

Table 7. Analysis of discriminant validity matrix.

Variables PCM PA SE PATU MLO PIQ AVR PFB PI PSE PT PU
Perceived
Compatibility 0.89
(PCM)
Perceived

Awareness (PA) 0.445 0.91

Self-Efficacy (SE)  0.482 0.377 0.87

Perceived Ability
to Use (PATU)

0473 0560  0.439 0.82

Multilingual

Option (MLO) 0.384 0.445 0.445 0.473 0.80

Perceived
Information 0.566 0.408 0.482 0.408 0.377 0.90
Quality (PIQ)

Availability of
Resources (AVR)

0338 0502 0473 0445 0560  0.377 0.86

Perceived
Functional 0.408 0.384 0.408 0.408 0.445 0.560 0.482 0.81
Benefit (PFB)

Perceived Image

) 0502 0566 0502 0502 0482 0473 0473  0.502 0.88
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Table 7. Cont.
Variables PCM  PA SE PATU MLO PIQ AVR PFB PI PSE PT PU
Perceived 0463 0338 0533 0445 0473 0377 0772 0384 0502  0.85
Security (PSE)

Percel(‘l’,eT‘} Trust 5560 0482 0455 0502 0408 0445 0566 0301 0475 0408  0.088
Perceived 0473 0473 0459 0291 0502 0408 0338 0345 0421 0502 0560  0.092

Uncertainty (PU)

4.4. Model-Fit Indices Assessment

The model-fit test assesses the appropriateness of a research instrument for assessing
the data used in the study. In this research study, the goodness of fit (GoF) method was
used, which Tabachnick and Fidell [73] stated is a vital part of the testing process. In this
research study, a confirmatory factor analysis (CFA) identified the model-fit indices for the
three adoption models (SGA-S, SGA-I and SGA-T). Table 8 illustrates that the overall fit of
the revised structural models showed that the hypothesised structural models were a good
fit for the data.

Table 8. Model fit indices analysis with the three adoption models.

Fit Index Recommended Values Adoption Models
SGA-S SGA-I SGA-T

x2/d.f. <5.00 4.25 4.01 476
GFI >0.90 0.932 0.921 0.974
AGFI >0.80 0.853 0.876 0.821
RMSEA <0.06 0.038 0.033 0.027
SRMR <0.08 0.069 0.072 0.053
NFI >0.90 0.954 0.932 0.987
NNFI >0.90 0.932 0.941 0.972
CFI >0.90 0.973 0.923 0.979
IFI >0.90 0.961 0.911 0.977

4.5. Path Analysis of Causal Relationships

After establishing that the model was suitable for the data, the SEM analysis was
done with SmartPLS version 3.0. Path analysis of structural equation modelling (SEM)
was used to analyse the data. This technique has been used in previous studies on smart
banking adoption [13] and e-government adoption [12]. Thus, this technique of analysis is
appropriate for this study and for this reason, this method—in addition to SEM—was used
to assess the data throughout the three stages of smart-government service provision.

To examine the causal relationships in the proposed model, this study used an SEM
analysis to examine the impact of the 12 constructs as independent variables (perceived
compatibility (PCM), perceived awareness (PA), self-efficacy (SE), perceived ability to
use (PATU), multilingual option (MLO), perceived information quality (PIQ), perceived
functional benefit (PFB), perceived image (PI), availability of resources (AVR), perceived
trust (PT), perceived uncertainty (PU), and perceived security (PS)) on smart-government
adoption. Furthermore, their impact was measured at the static stage (SGA-S), interaction
stage (SGA-I), and transaction stage (SGA-T) as dependent variables.

4.5.1. Path Analysis of Causal Relationships at Static Stage (SGA-S)

Table 6 shows that the causal relationships for adoption at the static stage (SGA-S)
differ from the MGA-S model, and that the perceived information quality (PIQ), perceived
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functional benefit (PFB), perceived trust (PT), and perceived ability to use (PATU) signifi-
cantly impacts SGA-S at the static stage, at a level of 0.001. It was also found that perceived
compatibility (PCM), perceived awareness (PA), and the availability of resources (AOR)
were strong predictors for SGA-S. This finding is consistent with the SAM-S model. The
impact of the other variables on SGA-S was insignificant at a level of 0.10. The variables
PIQ, PFB, PT, PCM, PA, PATU and AOR, accounted for 43.1% of the variance in smart-
government services adoption at the static stage. Investigating the perceptions related to
smart-government adoption at all three stages is an exploratory type of study. In this type
of study, the respondents answer based on their perceptions of new technologies; therefore,
the level of variance shown in the independent variables is acceptable (Kline, 2005). This
research presented a unique model which was not completely exhaustive.

4.5.2. Path Analysis of Causal Relationships at Interaction Stage (SGA-I)

The analysis of the variables (PIQ, PFB, PT, PCM, PA, AOR, SE, PATU, MLO, PU and
PI) on smart-government service adoption at the interaction stage (MGA-I) showed that,
unlike the GAM-I model, the findings of this research were that perceived compatibility
(PC), perceived awareness (PA), perceived information quality (PIQ), perceived functional
benefit (PFB), technological self-efficacy (SE) and perceived ability to use (PATU) accounted
for 47.8% of the variance at the interaction stage. Furthermore, perceived trust (PT),
perceived image (PI) and multilingual option (MLO) were not found to be significant in
the interaction stage. Some results differed to those found in the SGA-I mode lin terms
of the continuous effects of perceived compatibility (PC), perceived information quality
(PIQ) and perceived functional benefit (PFB), and different to the GAM-I model, PC, PIQ,
PFB were the strongest predictors for the SGA-I model. The results also showed that
perceived security (PS) and perceived uncertainty (PU) had significant impacts on the level
of perceived trust (PT).

4.5.3. Path Analysis of Causal Relationships at Transaction Stage (SGA-T)

During the analysis of the transaction stage (SGA-T), significant differences were
found in comparison to the GAM-T model. Firstly, perceived compatibility (PC), perceived
awareness (PA) perceived security (PS), perceived functional benefit (PFB), perceived
uncertainty (PU) and perceived ability to use (PATU) were found to be significant predictors
of smart-government adoption at the transaction stage. Secondly, the variables explained
59.3% of the variance of smart-government adoption at the transaction stage. Thirdly, the
findings show that PC, PA, PATU and PFB were the strongest factors for smart-government
adoption at all three stages. Additionally, perceived security (PS) was found to be the
greatest predictor of adoption of smart-government services. Finally, there is a strong
relationship between perceived security (PS) and perceived uncertainty (PU) with the
adoption of smart-government services through perceived trust (PT).

5. Discussion

Several recent studies have been conducted aimed at investigating the adoption of
e-government services [74-77]. Little consideration has been paid in terms of exploring the
main factors that influence the adoption of smart-government services at the three main
stages of smart-government service use (the static, interaction, and transaction stages).
Therefore, this research attempts to fill this existing gap in the literature through proposing
a new model for investigating the necessary factors that influence the adoption of smart-
government services at the three main stages of smart-government service use.

However, previous research mainly focused on identifying the most critical factors
related to the adoption of smart-government services, using theories adapted from technol-
ogy models, such as TAM, UTAUT, TRA and TPB [4,77-82]. However, previous research
has not considered adoption throughout the three stages (static, interaction, and transac-
tion). This study concentrates on the factors that influence consumer adoption at all stages,
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and the findings guide researchers in examining the influential factors at the three stages
of smart-government service adoption.

Each of the three stages (static, interaction, and transaction stages) vary in terms
of operations, technologies, types of service, and security features. Because of these
differences, the requirements and perceptions of consumers towards adopting smart-
government services also vary across the three stages. This study shows that each stage
has different requirements related to system compatibility, security features, information
quality, trust, and awareness. Furthermore, this study shows that the needs and perceptions
of consumers vary considerably throughout the different stages.

Based on the findings of this research, Table 9 contains a comparison of smart-
government service adoption across the three stages.

Table 9. Results of a comparison of the most important factors for smart-government service adoption across the three

stages: static; interaction; transaction.

Impact of Factors on Smart-Government Service Adoption across the Three Stages

Factors Static Stage Interaction Stage Transaction Stage

Perceived Compatibility (PCM) Significant (/) Significant (/) Significant (/)

Perceived Awareness (PA) Significant (/) Significant (/) Significant (/)
Availability of Resources (AOR) Significant (/) Not-Significant (x) Not-Significant (x)
Self-Efficacy (SE) Not-Significant (x) Significant (/) Not-Significant (x)
Perceived Ability to Use (PATU) Significant (/) Significant (/) Not-Significant (x)
Multilingual Option (MLO) Not-Significant (x) Not-Significant (x) Not-Significant (x)
Perceived Information Quality (PIQ) Significant (/) Significant (/) Not-Significant (x)

Perceived Trust (PT) Significant (/) Not-Significant (x) Significant (/)

Perceived Uncertainty (PU) Not-Significant (x) Significant (/) Significant (/)

Perceived Security (PS) Not-Significant (x) Significant (/) Significant (/)

Perceived Functional Benefit (PFB) Significant (/) Significant (/) Significant (/)
Perceived Image (PI) Not-Significant (x) Not-Significant (x) Not-Significant (x)

Value of R? at three stages R? =0.431 R? =0.478 R? =0.593

According to the results, the relationship between the perceived compatibility (PCM)
factor and adoption of smart-government services at the three stages: static (3 = 0.455,
P = 001), interaction (3 = 0.432, P = 001) and transaction (3 = 0.410, P = 001) stages
was significant. This means that when smart-government services are perceived to be
compatible with the needs and perceptions of potential users, they are more likely to be
accepted by the users, and thus, the adoption process of mobile government services will
succeed. From another viewpoint, a large number of researchers, e.g., [72-74] stated that if
the system services and characteristics reflect the user’s needs and perceptions, this will
create a high level of compatibility among citizens to adopt smart-government applications.

The results indicate that there is a significant relationship between the perceived
awareness factor and the adoption of smart-government services at the three stages: static
(f =0.395, P =001), interaction (3 = 0.407, P = 001) and transaction (3 = 0.384, P = 001) stages.
Based on this, it can be inferred that perceived awareness is one of the primary elements
that could motivate people to use smart-government services. This finding is consistent
with a previous study conducted to study the adoption of mobile-government services [72].
When governments pay attention to awareness sessions, as a means to motivate citizens
to use smart-government applications and use social media applications to promote the
importance of smart-government applications that offer them several benefits, they will
believe that they will receive benefits by using a smart-government application, which, in
turn, motivates them to adopt smart-government services.
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The relationship between the availability of resources (AOR) factor and adoption of
smart-government services at the static stage (§ = 0.345, P = 001) was significant. While
the relationship between the availability of resources (AOR) factor and interaction stage
(B =0.015, P < 001) and transaction stage (3 = 0.012, P < 001) was insignificant. The
results also indicated that there is a significant relationship between the self-efficacy (SE)
and adoption of smart-government services at the interaction stage (f = 0.514, P = 001).
While there is a non-significant relationship between the self-efficacy (SE) and adoption
of smart-government services at the static stage (f = 0.021, P < 001) and at transaction
stage (3 = 0.014, P < 001). The interesting results of this study indicate that the relationship
between the multilingual option (MLO) factor and the adoption of smart-government
services at the three stages was non-significant: static (f = 0.013, P < 001), interaction
(B =0.021, P < 001) and transaction (3 = 0.013, P < 001) stages.

According to the results, the relationship between the perceived information quality
(PIQ) factor and the adoption of smart-government services at two stages: the static
stage ( = 0.464, P = 001) and the interaction stage ( = 0.455, P = 001) was significant,
while at the transaction stage (3 = 0.011, P < 001) it was insignificant. This indicates
that when the content quality of smart-government applications is user-friendly—i.e., a
richness of government information and services, accurate information, designed with
a correct design principle and provides up-to-date information—the adoption rates of
smart-government services will increase. This is consistent with work done by [10]. In
addition, the relationship between the perceived information quality (PIQ) factor and the
adoption of smart-government services at two stages: the static stage (3 = 0.554, P = 001)
and the transaction stage (3 = 0.591, P = 001) was significant, while at the interaction stage
(B =0.032, P < 001) it was insignificant. Finally, the results of this study indicate that the
relationship between the perceived image (PI) factor and adoption of smart-government
for the three stages was non-significant: static (3 = 0.021, P < 001), interaction (3 = 0.011,
P < 001) and transaction (3 = 0.022, P < 001) stages.

At the static stage, the most significant factors that influence the adoption of smart-
government services are perceived information quality (PIQ), perceived functional benefit
(PFB), perceived trust (PT), perceived ability to use (PATU), perceived compatibility (PCM),
perceived awareness (PA), and availability of resources (AOR). One of the driving forces of
adoption among citizens, is their awareness of the potential benefits of using the services,
and how to use it correctly so they can maximise the application’s functional benefits.
Additionally, the accuracy and availability of information and the convenience to access it
from their device are motivations for consumers to use the applications. Furthermore, at
this stage of service, it is important for consumers to trust the applications and to ensure
that the systems are compatible with their requirements. Table 9 shows the influential
aspects of smart-government adoption at the static stage (MGA-S).

During the interaction stage, the most influential factors for consumers choosing
to use government applications are perceived compatibility (PC), perceived awareness
(PA), perceived information quality (PIQ), perceived functional benefit (PFB), technological
self-efficacy (SE), and perceived ability to use (PATU). At this stage, citizens use email and
online chats to communicate with government departments from the convenience of their
smart device rather than having to be present in person. These types of systems allow
service providers to answer queries quickly and with up-to-date and accurate informa-
tion. The variables of perceived compatibility (PC), technological self-efficacy (SE) and
perceived information quality (PIQ) are vital to maintaining effective two-way communica-
tion between government service providers and citizens and are, therefore, an important
motivating factor for citizens to adopt smart-government services. As in the static stage,
information accuracy and availability are important concerns for citizens when deciding
whether to use smart technologies and applications. Furthermore, perceived awareness
(PA), perceived functional benefit (PFB), and perceived ability to use (PATU) are influential
during this stage. The results show that when citizens possess knowledge of the benefits of
using the new technology, can interact with government representatives, and perceive the
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relative advantages of the applications, they are more likely to begin and continue using
the services.

The results also indicated that the perceived trust (PT), perceived image (PI) and
multilingual option (MLO) factors do not have a significant effect in the level of adoption
of smart-government services at the interaction stage. Previously, citizens felt prestige
when they owned smart devices; but nowadays they are so common that this feeling does
not exist. Unlike during the static stage, it was found that perceived security (PS) and
perceived uncertainty (PU) have a strong impact on perceived trust (PT). Table 6 shows the
important factors related to the adoption at the interaction stage (MGA-S) model and the
transaction stage (MGA-T) model.

6. Theoretical and Practical Implications

Previous research has been conducted on the adoption of smart-government services,
however, this has not explored the main factors that affect adoption at all of the three stages
(static, interaction and transaction stages). In addition, previous research does not contain
a comprehensive framework that applies to studies of smart-government services at the
three stages [4,80-82]. Therefore, this research study is one of the first to focus, in detail, on
smart-government adoption and investigate the critical factors that should be considered
during each phase of adoption.

This study contributes by presenting an integrated model, namely, the SGA-M model,
which will allow researchers to study the factors that contribute to the adoption of smart-
government services throughout the three stages. Most previous studies used models such
as TAM, TAM2, UTAUT, rather than the GAM model. In this study, the GAM model was
used so that all aspects of smart-government service adoption could be investigated.

Furthermore, this research will enable academics to become better acquainted with the
key aspects of the adoption of smart-government services in Jordan, and the information
is understandable, reliable, and useful. The findings indicate how the users trust the
smart-government system based on a combination of trust of the internet, trust of the
government, perceived security, and perceived trust factors. Governments should act
upon this information and provide accurate, clear, complete, and current information to
consumers, and try to offer 24 h communication channels for users. These types of policies
will improve consumer satisfaction and increase their confidence in service providers.
The quality of information, compatibility, availability of resources, and perceived security
factors are more reliable for performing online transactions using smart applications. While
system security was not found to be a major issue; the government must still implement
more comprehensive security measures through legislation so they can continue positive
relationships with consumers.

Additionally, another discovery that was made relates to training and awareness
sessions, and the data suggest that governments should focus more on offering educative
sessions as a way of motivating people to use smart-government applications. Additionally,
better use should be made of social media applications to promote the benefits of smart-
government services. Finally, it was also found that technological self-efficacy significantly
predicted smart-government adoption. This research also confirmed what had been found
in previous research regarding the importance of IT skills among users and government
employees. Therefore, an effort should be made to train people who do not possess
sufficient IT abilities, so that the barriers to e-government service usage can be eliminated.

7. Conclusions

This study investigated the adoption of smart-government services during the three
phases of use. Theseinclude: the static phase (in which users only use smart-government
applications for checking accounts or for accessing information related to passports, de-
pendents, civil affairs, vehicle information, traffic violations, expatriate affairs, and postal
information); the interaction stage (in which users communicate with service providers
via chat services or email); and the transaction stage (where users can pay fees, bills and
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taxes either using bank cards, virtual interactions, security levels, and task confirmation).
Each of the three stages is different in terms of operations, technology, type of services
offered, and security features. Because of these differences, the perceptions of consumers
towards using smart-government services also varies throughout the stages. This study
shows that each stage is different in terms of system compatibility, security, information
quality, awareness and trust.

This research makes a vital contribution to current research on the topic because of the
following results. At the static stage, the most significant factors were perceived informa-
tion quality (PIQ), perceived functional benefit (PFB), perceived trust (PT), perceived ability
to use (PATU), perceived compatibility (PCM), perceived awareness (PA), availability of
resources (AOR). Then, for the interaction stage, perceived compatibility (PC), perceived
awareness (PA), perceived information quality (PIQ), perceived functional benefit (PFB),
technological self-efficacy (SE) and perceived ability to use (PATU) were the most impor-
tant factors that determined whether consumers adopted smart services. Furthermore,
perceived awareness (PA), perceived functional benefit (PFB), and perceived ability to use
(PATU) were also found to contribute during this stage. The findings show that if people
possess awareness of the benefits of new technology and they can question and interact
with customer service agents, then they are more likely to use smart-government services.
It was also found that the perceived trust (PT), perceived image (PI) and multilingual
option (MLO) factors are not significant in determining the adoption of smart services
at the interaction stage. Finally, perceived compatibility (PC), perceived awareness (PA)
perceived security (PS), perceived functional benefit (PFB), perceived uncertainty (PU) and
perceived ability to use (PATU) were found to be predictors during the transaction stage.
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Appendix A

Table Al. Instrument measurement for the independent variables.

Construct Items Sources

1. Smart-government applications are appropriate for

my needs.
. 2. Smart-government applications suit how I like to
Perceived .. .
o obtain information. Shareef et al. [11],
Compeatibility Shareef et al. [14
(PCM) 3. Ilike to virtually interact with smart-government areef et al. [14]

applications more than attending in person.

4. Smart-government applications suit how I like to
interact.

5. I have an awareness of smart-government
applications.

6. I am aware of the benefits of using smart-government
Perceived applications. Shareef et al. [14],
Awareness (PA) Shareef et al. [12]

7. I have been trained about the overall features of
smart-government applications

8. I havefound out about the overall features of
smart-government applications through social media.

9. I'have qualifications related to smart-government
applications.

10. I have qualifications related to using or operating
smart-government applications via the internet. Shareef et al. [14],
Shareef et al. [12]

Self-Efficacy (SE)
11. T have the ability to use smart-government
applications.

12. T have confidence when using smart-government
applications.

13. Information on the smart-government applications
is up-to-date.

14. Information on the smart-government applications
is easy to understand.

15. Smart-government applications provide all relevant
information necessary to fulfil my needs. Shareef et al. [11],

Shareef et al. [14]

Perceived
Information
Quality (PIQ) 16. Smart-government applications provide accurate
information about the services they offer.

17. Smart-government applications provide the policies
of the government related to the functions of the
application.

18. Smart-government applications provide links to
related external information.
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Construct

Items

Sources

Availability of
Resources (AVR)

19. My smart internet connection is sufficient that I can
use it anywhere.

20. The Internet connection on my smart phone is cheap.

21. T always have access to the internet through my
phone and can use it to use smart-government
applications.

Shareef et al. [12]

Perceived Ability
to Use (PATU)

22. Learning to interact with smart-government services
application is not difficult for me.

23. It is not difficult to navigate smart-government
services applications.

24. Interactions with smart-government services
application are easy to understand.

25. I can perform other tasks while using
smart-government services applications.

Shareef et al. [14],
Shareef et al. [12]

Perceived
Security (PSE)

26. Smart-government applications are safe to use for
financial purposes.

27. Smart-government applications protect my banking
information securely

28. Smart-government applications do not share my
personal information with other sites.

Shareef et al. [14],
Shareef et al. [12]

Perceived Image
(P1)

29. Citizens who use smart-government application
have a high profile.

30. Citizens who use smart-government application
have more prestige than those who do not.

31. Interacting with smart-government application
enhances social status.

Shareef et al. [14],
Shareef et al. [12]

Multilingual
Option (MLO)

32. Availability of preferred language option on a
smart-government application helps to perform tasks
better.

33. Availability of native language (mother language)
option on a smart-government application makes tasks
easier.

34. Without my preferred language, I cannot understand
my tasks on smart-government application.

Shareef et al. [14],
Shareef et al. [12]

Perceived
Functional
Benefit (PFB)

35. It is important to be able to use smart-government
applications from anywhere.

36. It is important to use the smart-government
application at any time that is convenient for me.

37. Using smart-government application improves the
efficiency of my tasks.

Shareef et al. [14],
Shareef et al. [12]

Perceived Trust
(PT)

38. The smart-government application is on the whole
reliable.

39. What I do through this smart-government
application is guaranteed.

40. The smart-government application is more reliable
than physical government offices.

Shareef et al. [14],
Shareef et al. [12]
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Construct Items Sources

41. The government takes full responsibility for any
type of insecurity during interaction/transaction at the
smart-government application.

42. Legal and technological policies of the
smart-government application adequately protect me
from problems on the internet.

43. Interaction with a smart-government application is
unmanageable due to the absence of direct personnel.

Perceived
Uncertainty (PU)

44. Interaction in the smart-government application as a
virtual environment is uncomfortable.

Shareef et al. [14],
Shareef et al. [12]

45. The outcome from the interaction with the
smart-government application is uncertain due to the
absence of direct personnel.

Table A2. Instrument measurement for the dependent variables at three adoption stages.

Constructs

Items

Stages Description

Smart-Government Adoption at
Static stage (SGA-S)

46. To view /access account-related
information, I would like to use the
smart-government application in future.

47. To download forms for
account-related functions as the user
requires, I would like to use the
smart-government application in future.

The decision to adopt and use a smart-government
application to access and check important
information such as passport information,
dependent information, civil affairs, vehicle
information, traffic violations, expatriate affairs,
and postal information.

Smart-Government Adoption at
Interaction stage (SGA-I)

48. T use smart-government applications
to contact and make queries via email.

49. I would like to use smart-government
applications in the future to
contact/make query/email,

50. I use smart-government applications
for customer service.

51. I want to use the smart-government
application in the future for customer
service.

The decision to adopt and use a smart-government
application to interact with customer services for
queries for different reasons, as the user requires.

Smart-Government Adoption at
the Transaction stage (SGA-T)

52. T use smart-government applications
to pay bills, fees and taxes.

53. I would like to use the
smart-government application in future
to pay bills, fees, and taxes.

The decision to accept and use a
smart-government application to pay bills, fees
and taxes, as the user requires.
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