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ABSTRACT

This paper aims to investigate the main factors impacting the adoption of smart government services
in developing countries, particularly Saudi Arabia. The research model of this study was developed
grounded on the Diffusion of Innovation (DOI) theory and validated empirically using data obtained
from an online questionnaire-based survey of 408 Saudi citizens. The results of this study revealed
that the DOI constructs: relative advantage, trialability, observability and trialability significantly and
positively influence citizens’ behavioral intentions to adopt smart government services. On the other
hand, the results of the current study indicate that both complexity and privacy concerns negatively
impact the behavioral intentions. This research contributes to the literature as one of the first studies
in the Arab world to investigate the adoption smart government services. The paper brings the
attention of researchers and practitioners to such a new area of research.
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INTRODUCTION

The internet and mobile technology and other Information and Communications Technologies (ICT)
have revolutionized every aspect of our lives. ICTs refers to a set of artefacts, elements, techniques
used for capturing, storage, processing, managing and dissemination of information. The rapid
technological development and the explosive growth use of ICTs by business organizations,
governments, communities and civil societies have become the centre of attention in past few
decades. The extant literature shows that there is a prevalent belief about the significant role of ICTs
in the socio-economic development of countries around the globe, especially those in the developing
world.

Smart government is an emerging and multidisciplinary research area. The concept of smart
government is still under construction and has received very much intention in the recent few years
from both practitioners and academics who work in different fields. Smart government refers to the
use of advanced technologies such as the Artificial Intelligence (Al), Internet of Things (loT),
Blockchain, Social Media, Big data, Virtual Reality (VR), Augment Reality (AR) and Open
Government Data, by governmental organizations to delver smart, personalized and interactive public
services to citizens, private organizations and other public agencies (Chatfield,2019). The smart
government is seen as a foundation for transforming the ways in which public services are provided
to a government’s stakeholders. The use of smart services is expected to improve accountability,
transparency, public governance, decision-making and quality of life. Although smart government
initiatives have the potential to offer numerous values to public entities, for various reasons, smart
government is still not widely adopted (Almuragab, 2017). Indeed, the extant literature shows that
most smart government initiatives around the world are still in the planning, pilot-testing, or early
stages of progress (Schedler, 2017). In addition, regardless of the growing interest in smart
government, efforts are still needed to address the question of how to rise the adoption of smart
government services. Consequently, it is highly important to understand why and how public adopt
and use emerging innovative technologies (Al-Hujran, 2015). Prior research showed that users’
acceptance of a new technology is an imperative determinant of success of this technology
(Almuragab, 2017). The intended benefits and the anticipated values of newly implemented
technological innovations by public organizations will not be recognized till these technologies are
well accepted and widely used by the public (Talukder, 2018). Hence, the main aim of this research
is to investigate the key factors that influence smart government adoption, and therefore support the
successful operation of this innovation.

1. BACKGROUND

The majority of countries has leveraged the e-government initiatives as they wish to foster new
associations between the states and their citizens. This association aims at providing public value,
facilitating successful constituent association management, deliverance high quality public services,
and supporting the social and economic development of the country (Lai, 2010). In the fourth
industrial revolution era, many public organizations around the world, including those located in
Saudi Arabia, started to use advanced technologies such as 10T, Big Data, Open Data, Al, Social
Media, VR and robotics. The extensive use of aforementioned emerging technologies together with
various innovative strategies represent the latest stages of e-government development and have been
referred to as smart government (Mellouli, 2014). The main goal smart government is towards
changing the decision-making culture, enabling organization to make data-driven decisions,
facilitating public communication and collaboration and providing customer-centered innovative
public services. Indeed, the extant literature showed that the use of ICTs has the potential to positively
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affect various administrative, economic and societal dimensions of the public sector such as Gross
Domestic Product (GDP) growth, transparency and accountability in public administration, public
governance, education, healthcare, productivity, poverty reduction and quality of life (Mbuyisa,
2017). As an initial effort toward smart government, wireless communication and mobile services
have been adopted by government of Saudi Arabia for effective delivery of services. These services
are currently applied to the fields of weather update, traffic update, emergency assistance, tracking
of lost vehicles, notification of taxes and bills etc. (Alotaibi, 2016).

Smart government is an emerging and multidisciplinary research area. The concept of smart
government is still under construction and has received very much intention in the recent few years
from both practitioners and academics who work in different fields including: public administration,
political science and computing. However, most of the current research on smart government is
conducted in developed countries context. Very little is known about this area of research in
developing countries such as Saudi Arabia. In addition, despite the worldwide increasing interest in
smart government services, the question of how to promote the public acceptance and adoption of
these services has not been clearly answered. For various reasons, most of the smart government
initiatives around the world are still in the planning or pilot testing stages (Almuragab, 2017). There
has been limited research on understanding the public decisions to adopt smart government services
(Alketbi, 2018). In his study, Alketbi (Alketbi, 2018) explored the key factors that determine the
successful implementation of smart government infinitives in the United Arab Emirates, particularly
Dubai government. Results of this research revealed that the main success factors for smart
government implementation include: top management support, public awareness, user-friendly
interfaces, trust, security, structural support, employee’s involvement, training, availability of
resources and change management. Schedler et al. (Schedler, 2017) also investigated the key
challenges of smart government development by public organizations in Switzerland. The key
findings of this research revealed that the major barriers of smart government development in
Switzerland are: insufficient technical infrastructure, legal issues, lack of financial support,
inadequate knowledge and skills, low level of clarity about the costs and benefits associated with
smart government, the absence of a clear strategy for smart government in addition to the low
readiness for technological innovations. Kshetri et al. (Kshetri, 2014) conducted a case study analysis
of the new Songdo city in South Korea's. The main objective of their research was to investigate the
role of the core components of formal and informal institutions in shaping the development of smart
city of Songdo and its adoption and acceptance. Finding of this study showed that regulative
institutions such as those in South Korea effects the adoption and acceptance of smart city. The study
provided some examples on how the regulation could hinder the adoption of smart cities. One of
these examples is the existing national Medical Law in South Korea that does not allow telemedicine.
This, in turn, limits the adoption and diffusion of ubiquitous health initiatives in this country. Other
factors that found to negatively or positively affect end-user’s adoption of smart city in South Korea
were culture and privacy concerns. Indeed, privacy and security concerns have been frequently
identified in the literature as main challenges facing smart cities(Alghanim, 2017). Smart government
and smart city offer high level of interconnectivity and data transfer which pose major threats to the
privacy of citizen. Although combining data from multiple parties, applications, and devices could
be beneficial to improve service quality, but on the other hand, it could increase the risk of privacy
violations (Eckhoff, 2017). Due to the lack of research on smart government adoption, it is highly
important to understand the main factors influencing citizens’ decisions to adopt and use emerging
innovative technologies (Talukder, 2018). Thus, the main aim of this research is to develop and
empirically validate a theoretical framework that will identify the significant predictors of citizen’s
adoption of smart government services in Saudi Arabia.
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THEORETICAL FRAMEWORK AND RESEARCH
HYPOTHESES

Grounded on the diffusion of innovation (DOI) of Rogers (Rogers, 1995), the major aim of this
research is investigating the main factors affecting the adoption of smart government in Saudi Arabia
and develop an effective model to address the key challenges that hindered the up-take of this
innovation. The DOI theory has been widely adopted, utilized and validated to investigate the
diffusion of new IS/IT innovations and the adoption of complex and networked Information
System/Information technology (IS/IT) solutions by individuals and organizations (Min, 2019). An
innovation refers to any new idea that is perceived to be new (Rogers, 1995). Diffusion is defined as
“the process by which an innovation is communicated through certain channels over time among the
members of a social society” (Rogers, 1995). DOI provides several attributes of an innovation that
affect the rate of its diffusion by individuals. These are: relative advantage, complexity, compatibility,
trialability and observability. Relative advantage is defined as “the degree to which an innovation is
seen as being superior to its predecessor”. Complexity refers to “the degree to which an innovation
is seen by the potential adopter as being relatively difficult to use and understand”. Compatibility
refers to “the degree to which an innovation is seen to be compatible with existing values, beliefs,
experiences and needs of adopters”. Trialability refers to “the degree to which an idea can be
experimented with on a limited basis”. Finally, observability is defined as “the degree to which the
results of an innovation are visible” (Rogers, 1995). Given that smart government produces privacy
concerns among the people (Eckhoff, 2017), this study integrates this factor to the DOI theory to
form a comprehensive model of factors that impact citizens’ adoption of smart government services
in Saudi Arabia. The conceptual model of this study (Figure 1) is proposed to explore factors that
effect citizens’ adoption of smart government services. Based on this model, this paper proposes the
following hypotheses:

H1: Relative advantage is positively associated with citizens’ intentions to use smart government
services.

H2: Compatibility is positively associated with citizens’ intentions to use smart government services.
H3: Complexity is negatively associated with citizens’ intentions to use smart government services.
H4: Trialability is positively associated with citizens’ intentions to use smart government services.
H5: Observability is positively associated with citizens’ intentions to use smart government services.

H6: Privacy concerns is negatively associated with citizens’ intentions to use smart government
services.
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Fig. 1. Research Model

RESEARCH METHOD

Measurements Development

Our research model includes seven constructs. For relative advantage construct, the measurement
items were adopted from various studies (He, 2006). The items of compatibility construct were
adopted from (Wu, 2005). The measurements of trialability were adopted form (Nor, 2015). The
measurement scales of observability were adopted from (He, 2006). For complexity construct, items
were adopted from (Min, 2019). Privacy concerns scale items were adopted from (Mutimukwe,
2020). Finally, the measurement items of citizens’ intention to use smart government were adopted
from (Al-Hujran, 2015). Five Likert scale ranging from “strongly agree” to “strongly disagree” were
utilized to measure the items. Table 1 provides the final set of measurement items and their
corresponding sources.

Table 1. The study constructs and measurements

Construct Items Adopted fron
Relative Advanta¢ RAL: Smart government improves the quality of pul (Min, 2019)
(RA) services.

RA2: Smart government gives me a greater control
public services delivery.

RA3: Smart government makes the public services
delivery more convenient to me.

RA4: Smart government makes the public services
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delivery relatively cheaper than traditional method
RAS: Smart government enhances my overall expe
with the public services delivery.

Compatibility (CC

COML1: Smart government is compatible with most
aspects of my expectations of public services deliv

COMZ2: Using smart government fits my lifestyle.

COM3: Using smart government fits well with the
like to engage in public services delivery.

(Wu, 2005)

Trialability (TRL)

TRLI1: It is a good idea test smart government servi
before the decision to use them or not.

TRL2: Itis a good idea to use smart government se
on a trial basis to check what they can deliver to m

TRL3: It is a good idea to experiment with smart
government services as necessary.

TRLA4: It is agood idea to make smart government
available to test its features before deciding to use

(Nor, 2015)

Complexity (CPX

CPX1: Technical skills are highly required to start
smart government services.

CPX2: I believe that a lot of metal efforts are neede
use smart government services.

CPXa3: | believe that using smart government servic
might be frustrating.

(Min, 2019)

Observability (OE

OB1: I am able to recognize the benefits to using sn
government services instantly.

OB2: | have recognized what other citizens can do
smart government services,

OB3: | know that there are many smart government
services being used by my peers.

(Mutimukwe
2020)

Privacy Concerns
(PCON)

PCONL1: | have a serious concern about my private
information might be found by others via smart
government systems.PCONZ2: | have a serious con
about disclosing my personal information through
government systems as | do not know what others
do with it. PCON3: I have a serious concern about
disclosing my personal information through smart
government systems as it might be used a way I dd
anticipate

(Mutimukwe
2020)

Behavioral Intenti
Use (BI)

BI1: I intend to use smart government services freq

BI12: | expect that I should use smart government se
in the future’.

BI13: I will strongly recommend smart government

(Al-Hujran, :
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services to be used by others

Data Collection

The study is following quantitative approach that utilized the survey questionnaire as the main
instrument for data collection. The questionnaire was then distributed randomly to participant which
take a part voluntary. Simple random sampling was used to gather data from citizens living at
different locations in Saudi Arabia. Structural Equation Model (SEM) via SmartPLS 3.0 is employed
in this paper serving as a statistical analysis approach to determine the hypothesis. In this research,
1000 questionnaires were distributed different cities across Saudi Arabia. Of these, 517
questionnaires were returned, representing around 76% of the distributed questionnaires, and 489
responses (n = 489) were usable and valid for data analysis. Additionally, the number of returned and
acceptable questionnaire (408) was more than 200, which was identified by Hair et al. (Hair, (2019)
as the minimum sample size accepted for structural equation modelling.

Sample Profile

The sample profile demonstrated that 58.1 % of the respondent were male and 41.9% were female.
The largest groups of respondents were aged between 18-24 years (81.7%) and the majority of
respondents were completed a bachelors’ degree or a community college degree (33% and 28%,
respectively). The majority of participants are using smart government for < 2 years (64.6%),
followed by 23.1% who are using smart government for more than 2 years. 12.3% of respondents
have no prior experience of using smart government services. Additionally, 74% of respondents have
home internet and 71% prefer to use mobile phones for using smart government services.

Table 1. Sample Profile

Item Frequency Percentage (%0)
Female 205 41.9
Gender
Male 284 58.1
18-24 250 81.7
25-29 19 6.20
Age
30-35 11 3.60
>35 26 8.50
High School 92 18.8
Community college 137 28.0
Education level Bachelor 161 33.0
Post-graduate 89 18.2
Others 10 2.00
No experience 60 12.3
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Experience in using s <2years 316 64.6
government More than 2 years 113 231
Yes 362 74.0

Home Internet
No 127 26.0
Mobile phone 374 71.0
Type of devices to usq Laptops 119 24.3
government Tablet 15 310
Desktop computer 8 1.60

FINDINGS

Measurement Model

To assess the measurement model's reliability and validity, we analyzed the following elements:
factor loading, internal consistency reliability, convergent validity, and discriminant validity. Factor
loading concerns item reliability for each construct, where the factor loading for an item should be
above 0.70 (Hair, 2019). For internal consistency reliability, we assessed it by composite reliability
(CR) and Cronbach’s alpha (Cronbach's o). The required value of composite reliability values to
range between 0.70 (satisfactory) and 0.90 (good), while Cronbach's a value suggested to be above
0.70. Convergent validity is assessed by the average variance extracted (AVE) of the items, which is

required to be equal to or higher than 0.50(Hair, 2019).

Table 3. Measurement model results

Averq
Compog .
Cronbac | Varia
CONSTRUCT ITEM FACTOR LO[ Reliabil
Alpha Extral
(CR)
(AVE
RA RA1 0.656
RA2
RA3
RA4
RA5
COM CcoM1 0.705
COM2
COM3
TRL TRL1 0.676
TRL2
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TRL3

TRL4

CPX CPX1 0.744

CPX2

CPX3

OB OBl 0.689

0oB2

0OB3

PCON PCON1 0.708

PCON2

PCON3

Bl Bl1 0.867

BI2

BI3

As reported in Error! Reference source not found., the factor loadings of all items are above the
recommended value, thus confirming the measurement items' adequacy. The factors loadings range
from 0.730 to 0.958, and the most items loading are within 0.80 and 0.90 range. The values of
composite reliability and Cronbach’s alpha are within the recommended range, which confirms the
internal consistency. Composite reliability (CR) is greater than 0.70 which indicating that the scales
have internal consistency. As seen in Error! Reference source not found., constructs’ CR values
are higher the prescribed thresholds. The same table also shows that Cronbach's a values are above
recommended value of 0.70. All Cronbach's a values are within0.80 and 0.90 range. For convergent
validity, the average variance extracted (AVE) of the items required to be equal or higher 0.50. As
reported in Table 3, AVE values for all items on each construct are very satisfy the recommended
values. The AVE values range between 0.656 and 0.867.

For discernment validity, the square root of AVEs should be greater than the correlation among other
constructs (Chin, 1998). As depicted in Table 2, the square root of AVE (in bold) is higher than the
correlation between constructs. The measurement model results presented in this section indicate
satisfactory levels of reliability and validity measurements (Bagozzi, 1988), so, we can move to the
next step and testing the structural model.
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Table 2. Descriptive analysis and discriminant validity

M Sb RA COM | TRL CPX OB | PCOIl BI

RA

COM

TRL

CPX

OB

PCON

Bl

Measurement Model

The structural model aimed to explain the theoretical relationship between the constructs. The results
of the structural model are shown in Figure 2. The values of squared multiple correlations (R?) for
the endogenous variables, standardized estimates, and the model fit indices, are presented. The
obtained fit indices shown in figure 2 are within the recommended values, which reveal that the
model has a good fit, since R2 values obtained are higher than 0.50(Hair, 2019).

The maximum likelihood technique was used to assess the path coefficients of the relationships
between constructs. Results reveal that the six hypotheses were supported (H1: RA — BI, H2: COM
— BI, H3: CPX— BI, H4: TRL — BI, H5: OB— BI, and H6: PCON — BI). As shown in Figure 2
and Table 5, RA has a significant positive iimpact on BI ("= - 0.360; p<0.000), which supported H1.
Similarly, the results obtained refer to a significant positive influence of COM on BI (™= 0.198;
p<0.000), providing support for H2. The findings obtained refer to a significant negative influence
of CPX on BI (B"= - 0.126; p<0.05), providing support for H3. The path analysis reveals that TRL
(B"=0.186; p<0.01) and OB (B"=0.350; p<0.000) have a direct significant positive impact on Bl. In
view of this, the hypotheses H4 and H5 are statistically supported. Finally, the findings showed that
PCON has a direct significant negative impact on BI ("= - 0.302; p<0.000), providing support for
Hé.
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Relative advantage
(RA)
0.360***
Compatibility
(COM) ) - .
——— Behavioral intention
0'198*** (BI)
R?=0.62
Complexity
(CPX) | _— -0.126*
0.186**
0.350*** -0.302%**
pd \
Trialability Observability Privacy concerns
(TRL) (OB) (PCON)
Fig. 2. The structural model
Table 3. Hypotheses testing results

Hypothesis Beta (37) | SD T-value P-value Results

H1: RA — BI 0.360 0.064 | 5.435*** 0.000 Supported

H2: COM — BI 0.198 0.037 | 5.544*** 0.000 Supported

H3: CPX — BI -0.126 0.057 | 2.271* 0.025 Supported

H4: TRL — BI 0.186 0.068 | 2.801** 0.004 Supported

H5: OB — BI 0.350 0.065 | 5.078*** 0.000 Supported

*** significant at p<=0.001; ** significant at p<=0.05; * significant at p<=0,
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DISCUSSION, IMPLICATIONSAND

CONCLUSIONS

Previous studies indicated that smart government is still a new area of research (Alajmi, 2020) . The
diffusion of smart government is an interesting and an important issue in the literature. However,
despite of the importance of this topic for many developing countries, only few studies currently exist
about the adoption of smart government services in the Arab world (Alajmi, 2020). Theoretically,
the current study contributes to literature and fills the knowledge gap in literature by proposing and
examining a unified model of citizen’s adoption of smart government services in the context of
developing countries. Finding of this paper showed important aspects and issues that are critical to
be carefully understood and considered when providing smart government services. From the
managerial side and based on the findings, the current paper provides practical implications for the
practitioner with a number of factors that motivate citizens to use smart government services. Hence,
decision makers and government officials could direct their strategic plans to increase public
intentions to use smart government services. An interpterion of the findings based on the empirical
outcomes is presented as follows.

Finding of this research supported the validity of the developed research model in predicting citizens’
intentions to use smart government in Saudi Arabi. As shown in Figure 2 and Table 5, all the research
hypotheses were significantly supported in the context of smart government adoption. In addition,
the research model of this study substantially explains the variance of citizens’ behavioral intentions
to use smart government services (R2 = 62%). As hypnotized in this study, relative advantage (i.e.
the expected benefits gained by using smart government services) has a significant positive impact
on citizens’ intentions to use smart government services. Relative advantage was the most significant
variable of our findings. The significance of this relationship is consistent with previous research
(Amagoh, 2016). This result suggests that citizens will develop positive behavioral intentions to use
smart government services when they believe that these services delver better benefits to them
compared to offline pubic services.

The results of this research also conformed the positive relationship between compatibility and
citizens’ intentions to use smart government services. This means that the higher the compatibility of
smart governments systems the higher the behavioral intention to use. Increased citizens’ intentions
will be attained if smart government services are consistent with the way citizens interact with others.
This finding implies that public organizations need to design their smart services in a way that is
congruent with other ways citizens have interacted with the government. This result is aligned with
prior findings (Carter, 2005).

Moreover, the empirical findings of this research provided support evident that complexity is a
significant negative predictor of citizens’ intentions to use smart government services. Smart
government is associated with higher levels of complexity due to the use of breakthrough
technologies such as Al, 10T, Machine learning among others. The higher levels of complexity of
these technologies are associated with decreased intentions to use smart government services.
Therefore, it’s really important for public agencies to provide easy to use smart services. Smart
services have to be free of complexity, clear and understandable, easy to navigate, and designed
carefully based on citizens’ needs. This finding agrees with the outcomes of previous e- government
literature (Al-Hujran, 2015).

In this study, trialability had a significant positive affect on citizens’ intentions to use smart
government services, which is in accordance with the findings of prior IT/IS adoption studies (Lee,
2011). To encourage the adoption of new technological innovations such as the smart government,
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trialability option is a critical factor. The result implies that public organizations should offer trail
versions of smart services before the actual implementation. In this case citizens will be able to test
these services in advance to minimize their concerns of the unknown. Providing a trail period will
enable citizens to evaluate smart services and, thus reduce the uncertainty about these services.
Eventually, this practice will create positive citizens’ intentions to use smart government services.

Furthermore, the obtained results supported the significant and positive influence of observability
construct on citizens’ intentions to use smart government services. this result is consistent with
previous research that documented significant relationship between observability and intentions to
use (Folorunso). Observability is defined as “the degree to which the results of an innovation are
visible to others” (Rogers, 1995). Recognizing the importance of smart government services and peer
usage, as measured by observability, will develop positive behavioral intentions. In other words,
citizens are more likely to adopt smart government services if the advantages and benefits of these
services are apparent to them. Therefore, public organizations are required to promote smart
government as a valuable system that will deliver several public values to citizens.

Finally, this paper explored the impact of privacy concerns on citizens’ intentions to use smart
government services, which adds an important construct to the DOI theory. Prior literature indicated
that smart government services are vulnerable to increased data privacy threats (Chatfield, 2019).
Smart government offers high level of interconnectivity and data transfer which pose major threats
to the privacy of citizen (Kankanhalli, 2019). Finding of this study supported previous studies and
found a significant and negative affect of privacy concerns on citizens’ intentions to use smart
government services. this result implies that the Saudi government is required to develop privacy
policy and related regulations to protect citizens’ privacy.

Regardless of noteworthy findings, there are several limitations of this research that need to be
addressed in future research. First of all, only a quantitative approach was employed to collect the
data from universities in Saudi Arabia, leaving no scope for any qualitative research. The second
limitation of this study is the sample size used that can be enlarged to attain more generalizable
findings. The third limitation is that the data was collected only from one country. The results of this
research cannot be generalized until other cross-cultural studies are conducted in deferent parts of the
world.
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