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Abstract: The notion of the smart city offers significant benefits to citizens and enterprises alike. To
realize these benefits, however, the city’s organizations and working processes need to undergo a
digital transformation (DT) which reshapes work practices and demands a new mindset from city
employees. The readiness of these employees to accept such a DT has an effect on the extent to
which the city’s residents and businesses benefit from being in a smart city context. This raises the
question of which factors have the most influence on employees’ acceptance of DT—a question that
has thus far received limited attention from researchers. This study introduces a model that examines
various influencing factors, using data collected from a survey of 1180 employees in 10 smart cities
in Saudi Arabia. The factors examined take a variety of forms, including external elements such as
management provision for employees and process complexity, which can lead to resistance to change,
as well as internal elements, such as perceived advantages and inertia. The findings of the study
show that management support for employees and the perceived advantages of DT have a positive
relationship with acceptance by employees, while process complexity and inertia have a negative
relationship with employees’ acceptance. These findings contribute to the growing body of literature
concerning DT acceptance in a smart city context and will provide organizations with insights on
which to base strategies for encouraging employee adaptation to evolving digital landscapes.

Keywords: acceptance; digital transformation; resistance; smart city; smart government; urbanization

1. Introduction

The past few decades have seen important advances in the development and im-
plementation of leading-edge technologies, such as artificial intelligence (AI), machine
learning, cloud computing, and distributed ledger technologies (DLTs) such as blockchain.
These advances are leading to a digital transformation (DT) of all levels of society, and
have resulted in the emergence of the notion of the smart city—an urban environment
in which advanced technologies are actively used to improve operational efficiency and
management processes to deliver a better value of public service and citizen welfare [1,2].
The COVID-19 pandemic further spurred the growth of many smart cities, underscoring
the value of technology and the need for cities to make a swift digital transformation [3–5].
Both researchers and practitioners concur that DT can bolster a city’s service provision and
competitive edge [1,6].

The pervasive and visible impacts of DT and emerging digital urban models are attract-
ing scholarly attention, with researchers across multiple disciplines reviewing and defining
the smart city phenomenon [1,7]. Recent studies suggest that cities embracing advanced
technology are better able to improve outcomes and devise new urban models [8,9]. DT is
thus seen as a potent force that can fundamentally reshape how cities operate and the roles
city employees adopt [10,11]. In essence, becoming a smart city through DT can redefine a
city’s value suggestion and establish a new organizational identity [10,12].

However, the transition to smart city ‘status’ can be complex, and often has far-
reaching effects on the city’s infrastructural systems. This can lead to a requirement
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for major changes in micro-level operational factors, such as the working practices of
employees [10,13]. Facilitating these changes is not straightforward, and can require
significant support and encouragement from management. Lack of appropriate support
could result in the failure of the overall DT process [10,14]. Previous research has shown
that employees often resist change due to a number of factors, such as familiarity with
current practices, known as inertia [15], or due to a perceived threat to their job [4,16]. Such
resistance by employees can have a greater impact than just slowing DT; it can also amplify
any problems with, or errors in, extant working practices [4,17]. It is therefore critical to
ensure that employees respond positively to the changes that result from DT if the DT
process is to be successful.

While there exist studies of factors that determine successful DT [1], such research has
been almost solely from an organizational perspective [18,19]. There have been very few
studies that have attempted to identify the principal factors that drive city staff to accept
DT and any innovative work performed that results [1]. However, understanding these
factors could play a critical part in ensuring the successful transition to a smart city. This
study seeks to address this knowledge gap. To do so, we look at both the external and the
internal influences on employees’ reaction to DT, and assess whether these influences have
a positive or negative impact on employees’ DT acceptance level.

In terms of external factors, management support for the needed changes required by
DT can lead to improved positivity from employees [20,21]. However, earlier studies have
also found that employees tend to resist changes in working processes [22,23], especially if
the processes are relatively complex, as such changes can have an impact on established
routines, and therefore demand significant mental and physical effort [4]. Therefore,
managerial support and process complexity can be considered significant factors that affect
city workers’ readiness to accept DT. As to the internal perspective, employees’ readiness to
change, which is a function of their abilities and attitudes toward using digital technologies,
can significantly influence their acceptance of new digital work practices [1]; however, the
fear of losing their job due to DT can also (consciously or unconsciously) drive them to
resist such changes [4,24]. Hence, digital familiarity and fear of loss of employment are
considered factors in DT acceptance among city employees.

This paper is structured to include the following sections: (1) a wide literature review
on DT and the relevance of its acceptance by city employees; (2) a discussion of the research
model and hypotheses, followed by a description of the research methodology employed;
(3) a discussion of the research findings; and (4) conclusions, including a discussion of the
theoretical and practical implications, limitations, and future research directions.

2. Literature Review
2.1. Theoretical Foundation

Our aim is to explore how external and internal factors can impact, either positively
or negatively, a citizen’s (specifically, a city employee’s) willingness to accept the changes
imposed by the DT to a smart city. To achieve this, we adopt a paradox perspective [25],
which has, at its core, the understanding that individuals are often torn between the decision
to embrace or reject a particular initiative [26–28].

Previous research indicates that acceptance and resistance toward IT/IS can coexist
independently in an individual, and are not necessarily inversely related [29–31]. Turel [26]
further argues that, while such attitudes are seemingly contradictory, they may not only
coexist but can have their own independent predictors and outcomes.

Applying this to the context of the transition to smart city status through DT, em-
ployees can hold two contrasting views simultaneously and independently. The para-
dox perspective is therefore a useful approach to understanding the acceptance and non-
acceptance of smart city initiatives [32]. Moreover, opposing intentions and actions, such
as trust/distrust [33–35] or satisfaction/dissatisfaction [3], might be influenced by differ-
ent factors, so the motivations behind non-acceptance might differ from those driving
acceptances, leading to distinct behaviors.
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In the case of the acceptance of smart city technology, where certain behaviors could
be seen as potentially problematic, this attitude construct and the conflicting behaviors
that result are even more critical [32,36,37]. People’s behaviors are often shaped by their
immediate needs, even after having considered the implications of the behavior in question,
compared to what they believe they ought to do [3,38].

In the context of smart cities, employees usually encounter influences from both
external factors (e.g., management) and internal aspects (e.g., personal perceptions of the
technology). We claim that both factors have contradictory aspects that shape how the
worker observes the transition to smart city technologies.

2.2. Adoption of Digital Technology in Smart Cities

Over the past two decades or so, cities have become closely engaged in investigating
how evolving technologies can help them restructure and reshape their service infrastruc-
tures to improve their public services, as well as to become more attractive to commercial
enterprises compared with ‘rival’ cities [18,39,40]. The result has been the emergence of the
smart city, which puts advanced technologies, for instance machine learning, cloud com-
puting, and AI, at the heart of its organization and processes [1]. While this provides many
benefits, it has also had the consequent effect of requiring radical changes to work practices
and processes, as well as to service structure and methods of citizen engagement [10,41,42].
Adapting to these changes is critical to the successful transformation to a smart city.

In recent years, researchers and other academics have attempted to create a full and
meaningful definition of DT [10]. Initially, DT was defined as the process of deploying
technology to enhance and streamline the infrastructural processes of a city or large orga-
nization [3,43–45], but this definition has been recently developed by Vial [1] to be more
specific. According to Vial, DT is the act of improving an organizational structure (such as
a city) by changing its fundamental character through the use of numerous technologies,
such as communications, networks, and IT. Within the framework of this perspective,
transitioning to a smart city implies the use of technology to radically restructure its opera-
tional model in order to advance public services and deliver better value to citizens. This
definition was expanded by Wessel et al. [10], who argue that, in the setting of a smart city,
a successful DT has two fundamental consequences: (a) it enhances the attractiveness of
the city to residents and businesses (i.e., its value proposition), and (b) it begins the process
of establishing a new city identity.

However, while DT offers notable benefits to cities, it can also redefine many opera-
tional processes, which can have a significant impact on working practices at a micro level.
This can prove problematic to manage. Although there is research that has investigated
optimal ways of managing DT, most of this research, such as that by AlNuaimi et al. [46],
has considered the issue from the employer’s (the city) perspective [47,48], using organi-
zational benefits as objectives of change. Few studies have considered the issue from an
employee perspective, using internal personal benefits as motivators of DT acceptance.

This research adopts such a perspective, and identifies the key factors that influence an
employee’s readiness to accept DT. These factors can be divided into two different groups:
external (management support and organizational complexity) and internal (perceived
benefits, both direct and indirect, and inertia). In the following sections, we examine each
factor more closely.

3. Research Model and Hypotheses

The study framework is designed to identify and analyze the fundamental elements
that affect the readiness of employees to accept the DT which results from the transition
to a smart city. As we have noted, some of these elements originate from external sources,
while others are better classified as internal motivators. In the external category, managerial
support, in the form of positive leadership, can act as a facilitator by encouraging employees
to accept DT, while organizational complexity can require major shifts in employee working
practices, which can be a potential barrier. Internally, perceived (direct and indirect)
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advantages of DT can serve as motivators, while inertia (adherence to the familiar) can
potentially inhibit employees’ willingness to accept change. The proposed research model
goals to deliver a fuller understanding of the complex dynamics among these factors,
thereby providing valuable insights into how DT can be more effectively implemented
within the setting of smart cities [49]. A diagram of this model is provided in Figure 1. In
the following sections, we will look at specific hypotheses concerning these factors.
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3.1. Managerial Support

The importance of managerial support in influencing employees’ acceptance of digital
technologies is well-documented [50–52]. For the purposes of this study, managerial
support is well-defined to be the extent to which city employees feel that management
considers their interests and views during the process of DT in a smart city setting [50,53].

The part of management is often closely related to the successful implementation of
digital technologies [22,54,55]. This is mainly true in a smart city context, where the impact
of DT can significantly alter operations and working practices [1]. In this case, management
support is critical in fostering employees’ positive attitudes and behaviors toward DT.

Employees are more inclined to easily accept a shift to new working processes/methods
when they perceive empathy and active support from their management. This is because
management support creates a sense of psychological care and structural assurance among
employees [56]. The inclination to accept change is further enhanced if employees associate
such change with opportunities for career advancement or other rewards. This is particu-
larly true when there exists a belief in management’s endorsement of DT [57,58], as strong
management backing for DT can create a perception among employees that adopting new
digital work practices will help them gain management recommendations for rewards and
promotions [59,60].

While it is established, in a general context, that management support promotes the
adoption of IT and new work models, the comprehensive changes that DT brings suggest
that management support might be even more critical in the smart city context. Therefore,
our hypothesis is:

H1. Within the smart city context, management support has a positive influence on the intention to
accept DT.
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3.2. Process Complexity

Resistance to change (RTC) is a common phenomenon, leading to employees opposing,
or deliberately defying, new practices associated with DT [22]. While RTC itself is an
internal factor, similar to (but different from—see Section 3.3) inertia, it is often related to the
external factor, process complexity (PC), as complex processes require greater change [61]
(and therefore resistance).

This study defines RTC as purposeful actions by employees to resist DT [62]. Such
resistance can be ‘contagious’, spreading to other employees and leading to a broader trend
of reactive behaviors within the workforce [63]. It typically emerges when employees seek
to keep the status quo in the face of pressure to change [62], and often results in negative or
stressful feelings that inhibit DT adoption. As RTC is generally a function of PC, it is, in
this paper, categorized as an external factor affecting DT.

Previous studies have identified RTC as a key inhibitor of the application of innovative
digital technology [22], and the mitigation of this resistance requires helping workers
appreciate the worth of DT and alleviating their anxieties [22,64]. Despite such support,
RTC can remain a significant inhibitor of DT application due to the extensive changes it can
demand in working practices [1]. Further, subconscious attitudes and lack of knowledge
may undermine positive intentions toward DT, causing employees to resist adapting to
new working practices [20,53,65,66].

Complex DT processes within an organization often cause substantial resistance [1].
Implementing an enterprise resource planning (ERP) system, for instance, can require
significant changes to organizational processes and identities, which can be the source
of employee resistance [67]. The perceived complexity of ERP can heighten employees’
emotional responses to change, further increasing their resistance levels [68]. Similarly, DT
can face resistance due to its often radical and far-reaching impact on the organization [1].
This can be attributed to a typical employee’s preference for the status quo, known as
status quo bias [22,69]. Misunderstandings and familiarity with existing processes may
lead employees to perceive new practices as unnecessarily complex [70,71] and cause
them to fear that their current skills might become obsolete, thereby further increasing
resistance and reducing the willingness to embrace DT. Therefore, the following hypothesis
is proposed:

H2. Within the smart city context, RTC has a negative influence on the intention to accept DT.

3.3. Inertia

Although inertia and RTC may appear superficially the same, there are significant
differences in their underlying causes and implications. Inertia, in the setting of smart
cities, refers to the tendency to continue with existing actions and procedures, despite
the presence of obviously better alternatives and compelling reasons for change. This
reluctance to change, which is an essentially passive construct, often stems from the
psychology of habit [72], an absence of motivation, or a deep emotive connection to
traditional methodologies [15]. Inertia can help to explain why employees can seem
wedded to old habits, even when they recognize their inefficiencies [73–75], and is an idea
that signifies an individual’s concern that acceptance of change may have uncertain or
adverse consequences.

RTC, on the other hand, may include active as well as passive behaviors, which extend
beyond the passive reaction to DT, and which reflect a wider mindset. Consequently, we
consider inertia to be a separate construct from RTC, and one of the key internal factors that
impede the acceptance of change in overall, and DT in specific. Such inertia could negate
the advantages of DT and adversely influence acceptance. Subsequently, we propose the
following hypothesis:

H3. Within the smart city context, inertia has a negative influence on the intention to accept DT.
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3.4. Perceived (Direct) Benefits

For the purposes of this paper, we differentiate between direct and indirect advantages.
Direct advantages are the immediate gains that employees realize from the DT process in a
smart city context, and they are typically tangible, quantifiable, and easily comprehensible.
They also tend to be experienced firsthand. As Fischhoff et al. [76] have suggested, individ-
uals usually assess the advantages of a specific technology based on anticipated results;
in other words, the likelihood of an individual embracing a new technology increases if
they foresee benefits. An example is the use of EDI (electronic data interchange) technol-
ogy. When a company in a smart city deploys EDI technology, employees might expect
improved data accuracy, enhanced data security, and streamlined application procedures,
all contributing to increased work efficiency and fewer clerical errors, thus encouraging
employees to hold the innovative technology [77,78].

Therefore, when staff can see that DT is likely to be directly beneficial to their work
within a smart city, their readiness to accept it increases. Hence, we propose the follow-
ing hypothesis:

H4. Within the smart city context, perceived direct benefits have a positive influence on the intention
to accept DT.

3.5. Indirect Benefits

Perceived indirect benefits are defined as the degree to which staff believe that their
organization gains an inexpensive advantage through the adoption of DT. These benefits, in
contrast to direct ones, do not have a direct joining to employees’ working practices; instead,
they result from enhanced organizational productivity via cooperation with stakeholders
and clients [1]. Essentially, indirect benefits represent the ability of the organization to
outperform its rivals due to its transition to the smart city framework [79,80], and there-
fore provide longer-term opportunities to its employees that would not otherwise have
been possible. Consequently, perceived indirect benefits primarily refer to the employees’
recognition of the planned and inexpensive edge facilitated by DT [81].

DT has the capacity to enhance specific work practices at a micro level and rede-
fine the value propositions and organizational/brand persona within the framework of a
smart city [10,82]. However, despite making significant contributions to an organization’s
strategic and competitive advantages as well as corporate reputation, these refined value
propositions and brand organizational identities may not be explicitly recognized by em-
ployees. Whereas indirect benefits might not explicitly and immediately deliver advantages
to employees, new value propositions can boost long-term profitability [1], potentially
leading to enhanced internal service quality and ultimately benefiting employees [3]. As
such, if an enterprise in a smart city can demonstrate the benefits of DT, its employees
are likely to understand that they could potentially benefit from increased internal service
quality. Based on this, we propose the following hypothesis:

H5. Within the smart city context, perceived indirect benefits have a positive influence on the
intention to accept DT.

Figure 1 illustrates the research model, demonstrating the interrelationships between
the aforementioned hypotheses and the defined variables.

4. Research Methodology
4.1. Development of the Survey Instrument

Research data was gathered through a carefully constructed survey tool, which
was adapted from previously validated questionnaires to meet the current study aim,
e.g., [5,20,68,73,77]. It is divided into three sections: (1) A statement of the study’s aims
and participant eligibility (experience in DT within a smart city context was required);
(2) Collection of data on every metric of our research constructs, quantified on a five-point
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Likert scale; and (3) Evaluation of the demographic characteristics of respondents. The
metrics employed within the survey are elaborated on in Table 1.

Table 1. The constructs along with the corresponding survey items and their associated factor loadings.

Construct/Factor Item Factor Loading

Intention

I plan to support any changes required by
the digital transformation (DT) process. 0.738

I intend to be as helpful as I reasonably can
to ensure a smooth digital transformation
(DT) process.

0.765

I can see the value in a digital transformation
to a smart city. 0.771

Inertia

I will continue using my current methods in
my role, as changing to digital methods
could be stressful.

0.841

I will keep using my current methods in my
job, unless there is a clear benefit to me in
changing to digital methods.

0.829

I will not switch to digital methods, even
though they may be more efficient and
effective.

0.914

Managerial Support

The management supports employees in
deploying the DT requirements of a smart
city.

0.738

The management recognizes the potential
benefits of supporting employees through
the DT process.

0.813

The management encourages DT to smart
city status. 0.811

The management provides employees with
all necessary resources to facilitate DT in our
smart city initiatives.

0.791

Direct Benefits

Implementing DT will help me work more
efficiently and effectively. 0.862

The process of implementing DT will
provide me with new and exciting
opportunities in my job.

0.789

Implementing DT will make my role easier
and less prone to error. 0.873

Indirect Benefits

Implementing DT can enhance our city’s
reputation as a smart city 0.756

The deployment of DT can increase our city’s
attractiveness to enterprises. 0.823

Implementing DT can support other urban
management practices. 0.851

Deploying DT can improve our city’s
services to citizens. 0.891

Implementing DT can strengthen
relationships with our smart city partners. 0.863

Process complexity

I will not support DT unless it makes my job
simpler. 0.803

I will resist changes related to DT if it results
in greater responsibility and a higher
workload for me.

0.784

I will not support changes related to DT
unless it reduces organizational complexity. 0.729

I will resist the implementation of DT if it
makes my job more complicated. 0.884
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The study was constructed according to the principles proposed by MacKenzie
et al. [83,84]. Initially, a comprehensive analysis of the literature was carried out, and
metrics were developed and tailored to our study, thereby ensuring face validity [12]. The
primary modification was to verify that all items were related to staff involved in apply-
ing and accepting digital transformation (DT) within smart cities. To guarantee content
validity, each item’s content was independently assessed by each of the five researchers. A
discussion was held on each construct/factor and its items until a consensus was reached.

Regarding the construct of “Process Complexity”, for example, it is important to note
that these items are designed to capture the level of complexity experienced by individuals
involved in applying and accepting DT within smart cities. They aim to measure the
perceived complexity of the processes rather than solely assessing participants’ inclination
or affinity toward DT. Participants are encouraged to provide their honest responses based
on their experiences with process complexity. The use of a five-point Likert scale allows
for nuanced variations in participants’ perceptions. Therefore, while participants may
generally lean toward agreement with these items due to the inherent complexity of DT
processes, their responses will still provide valuable insights into the specific challenges
and difficulties they perceive.

After finalizing an English version of the survey, a researcher with proficiency in
both English and Arabic languages translated the survey items into Arabic. The trans-
lated items were then back-translated into English, following a process known as back-
translation [12,83]. To assure translation accuracy, a pilot study was performed with a
subsample of the intended sample, addressing aspects such as clarity, item sequence,
descriptions, and any potentially ambiguous wording.

Additionally, demographic information was gathered from the respondents, including
attributes such as gender, age, educational attainment, occupation, and experience with
DT within smart cities. In the context of this study, these are viewed as control variables,
allowing for a more effective management of the respondents’ background.

4.2. Sampling

This research examines the factors that influence individual preparedness to embrace
DT in a smart city context, and the consequent acceptance or rejection of DT within their
respective organizations. An online survey was chosen as the methodology for data
collection, as such surveys are not limited by geography, typically have higher response
rates compared to traditional methods [85], and are relatively cost-effective and flexible [86].
Online surveys also make it easier to use higher sample sizes.

To ascertain whether respondents had relevant experience with DT within the context
of a smart city, a self-screening question was included at the start of the survey. For example:
Have you ever been involved with applying DT in a smart city context? Respondents
lacking DT experience within a smart city were omitted from our sample. To ensure that the
sample was representative, a combination of methods was employed to reach a wide range
of individuals working in different sectors and at different levels of seniority. Industries
covered included both public and private sectors, in areas such as Information and Com-
munications Technology (ICT), Urban Planning, Municipalities, Finance, Transportation,
and the Environment. The roles of participants ranged from operational to managerial
(e.g., Smart City Solutions Architect, Urban Data Analyst, Smart Grid Engineer, Intelligent
Transportation Systems Manager, Digital Health Innovations Specialist, Smart City Policy
Advisor, Smart City Funding Analyst, IoT Communication Network Engineer, and Sustain-
able Infrastructure Planner), and the DT challenges they faced varied from relatively simple
requirements, such as restructuring or redefining single tasks, to strategic organizational
change (Table 2).
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Table 2. An overview of the demographic characteristics of the respondents.

Demographic/Experience Category Participants %

Gender
Male 58
Female 42

Education
College Degree 56
Master’s Degree or Higher 39

Age
18–24 40
25–49 45
50+ 15

Experience

Less than one year 20
1–2 years 19
2–3 years 20
3–5 years 25
More than 5 years 16

Sectors/Industries

Municipalities 31
Finance 9
Environmental 17
Transportation 20
Urban Planning 11
ICT 12

Roles of participants

Smart City Solutions Architect 7
Urban Data Analyst 13
Smart Grid Engineer 5
Intelligent Transportation Systems
Manager 19

Digital Health Innovations Specialist 4
Smart City Policy Advisor 17
Smart City Funding Analyst 9
IoT Communication Network
Engineer 14

Sustainable Infrastructure Planner 12

Relevant DT Types

Connected Vehicles 21
Intelligent Transportation Systems 14
Mobility-as-a-Service 6
Precision Farming 8
Farm Management Software 3
Smart Grids 11
Renewable Energy Integration 4
Energy Management Systems 2
Digital Citizen Services 18
Construction Robotics 8
etc. 5

The survey was distributed through various channels, including collaboration with
relevant city departments, professional networks, and industry associations. Over a period
of six months, 1500 surveys were distributed, and 1295 responses were received. However,
after filtering out respondents who lacked experience in DT within smart cities, and those
with incomplete answers, the remaining sample size was 1180. All participants were
volunteers, and no financial (or other) incentive was offered.

Table 2 shows the demographics of the eligible participants (profile summary). The
researchers believe the sample to be adequately representative.

4.3. Non-Response Bias

To assess the potential for non-response bias, we followed the suggestions of Arm-
strong and Overton [87]. To evaluate for potential non-response bias, we compared the
characteristics of the first and last quartiles of respondents, assuming that the final group of
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respondents is representative of non-respondents. The t-test did not disclose significant dis-
parities between these groups for our primary research factors (p > 0.05), and a chi-squared
test [88] comparing the gender and age of the two groups also produced non-significant
results (p > 0.05). This means that non-response bias is very unlikely to be a concern in
this research.

4.4. Method of Analysis

The study employs Partial Least Squares Structural Equation Modeling (PLS-SEM)
for its analysis. This choice is driven by several factors. First and foremost, PLS-SEM is
recognized for its effectiveness in theory development, as illustrated by many recognized
sources [89–91]. Additionally, PLS-SEM is often chosen when the structural model is quite
intricate, involving numerous constructs and/or model associations. Secondly, when the
study is based on a fairly limited sample size, PLS-SEM is typically preferred over CB-SEM.

4.5. Ethics

Every participant received information, both through the early invitation and on
the website hosting the survey, that the research adhered to all appropriate ethical guide-
lines (sanctioned by the Research Ethics Committee of King Saud University, KSU-HE-12-
242). It was also made clear that all data gathering and processing would be completely
anonymized. Although no rewards/incentives were provided to stimulate contribution,
a minor contribution to a charitable organization was pledged for each completed and
valid response.

5. Results
5.1. Testing the Measurement Model

In this research, factor analysis (FA) is used to recognize the hidden factors represented
by a group of variables/items, in addition to examining model fit, convergent validity, and
discriminant validity. To effectively employ FA, we primarily measured the appropriateness
of the sample using the Kaiser–Meyer–Olkin (KMO) measure of sampling suitability. This
resulted in a value of 0.881, which is greater than the suggested minimum of 0.7 [92].
Subsequently, Bartlett’s test of sphericity was employed to test the hypothesis that the
correlation matrix is an identity matrix. The obtained result was statistically significant
(p-value < 0.05). The findings from both the Kaiser–Meyer–Olkin (KMO) measure and
Bartlett’s test of sphericity provided evidence supporting the appropriateness of factor
analysis (FA) for this study.

In terms of the indices of model fit, all the derived values were confirmed to be within
the adequate range, thus meeting the standards proposed by Hair et al. [93] and Hu and
Bentler [94]. The indices of model fit for the structural model are presented in Table 3 below.

Additionally, as revealed in Table 1, the factor loadings assigned to separate items were
noteworthy, with values spanning 0.729 to 0.914. This underscores the convergent validity,
confirming that every item properly measured its corresponding factor. As mentioned in
Section 4.1, the items for process complexity were not specifically targeted toward capturing
the surveyees’ inclination towards DT and its usefulness in building a smart city. To address
this concern, we conducted an additional FA without including the process complexity
construct to examine its impact on the FA structure. The results of this analysis can be found
in Appendix A, where a slight change in the FA structure is observed. It is important to note
that although the removal of the process complexity construct led to minor adjustments
in the loadings and intercorrelations of the remaining constructs, the overall relationships
among them were maintained. Based on the findings from this additional analysis, we
have decided to include the process complexity construct in the remaining analysis. This
decision is driven by the recognition that the construct, while not directly related to the
surveyees’ inclination towards DT, still contributes valuable insights into the perceived
challenges and difficulties associated with the implementation and acceptance of DT within
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smart cities. We will further discuss the implications of the process complexity construct in
the discussion section of the manuscript.

Table 3. The indices of model fit.

Fit Index Results Recommended Criteria

Absolute fit measures
Chi-Square (χ2/DF) 2.62 <3.0

SRMR 0.932 >0.80

GFI 0.988 >0.90

RMSEA 0.044 <0.05

Parsimonious fit measures
PGFI 0.632 >0.50

PNFI 0.691 >0.50

Incremental fit measures
AGFI 0.918 >0.90

IFI 0.931 >0.90

NFI 0.911 >0.90

CFI 0.925 >0.90

Cronbach’s Alpha (CA) was employed as a measure of internal consistency. As
exposed in Table 4, the CA result for each construct fluctuated between 0.78 and 0.85,
while the Composite Reliability (CR) values exceeded the recommended edge of 0.70,
with a range of 0.83 to 0.85. These outcomes denote robust internal consistency within
each construct, implying accurate measurement of the intended latent construct [92,95].
Appendix A shows the results of Correlations, CR, CA, and AVE without including the
process complexity construct in the analysis. It also exhibits a slight change in the results.

Table 4. The result of Correlations, CR, CA, and AVE.

Construct/Factor CA CR AVE
Correlations

1 2 3 4 5 6

Intention 0.83 0.84 0.74 0.84
Inertia 0.81 0.82 0.72 0.56 0.83
Managerial Support 0.80 0.83 0.65 0.63 0.66 0.78
Direct Benefits 0.82 0.79 0.62 0.51 0.61 0.69 0.76
Indirect Benefits 0.85 0.78 0.64 0.52 0.65 0.63 0.51 0.78
Process complexity 0.84 0.81 0.69 0.50 0.63 0.64 0.56 0.54 0.81

Note: the square root of AVE is highlighted in bold.

A discriminant validity assessment was also carried out to confirm acceptable differ-
ences between constructs and their corresponding measurements [93]. This evaluation
associates the square root of the Average Variance Extracted (AVE) for individual constructs
per its correlation result. The mandatory condition is that the square root of the AVE should
exceed a correlation value of 0.50 [93]. As can be seen in Table 4, these critical conditions
are successfully met in this study.

Finally, the study investigated multicollinearity, which occurs when there is a strong
correlation among independent variables [91,92]. To evaluate this, both the Variance
Inflation Factor (VIF) and tolerance values were examined. It was determined that the VIF
value was under three, and the tolerance value was greater than two, thus conforming to
the guidelines proposed by Hair et al. [89].
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Drawing from the aforementioned findings, the measurement model can be con-
sidered both valid and reliable, exhibiting robust model fit, convergent validity, and
discriminant validity.

5.2. Issue of Common Method Variance and Bias

Common Method Variance (CMV) represents a form of methodical error that can
arise once data is collected from only one source [91]. As this is the case in this research,
Harman’s single-factor assessment was used to inspect for CMV. However, the results of
this test were negative (no evidence of CMV). A test for Common Method Bias (CMB) was
also carried out. CMB is a specific form of CMV that can emerge once the equal response
measure is used [89,91,96]. The CMB test used was the common latent factor method,
which did not indicate the presence of CMB. It can consequently be concluded that neither
CMV nor CMB had any impact on the study, thereby strengthening the reliability and
validity of the outcomes.

5.3. Findings of the Research Hypotheses

A Structural Equation Modeling (SEM) methodology was used to evaluate the psy-
chometric attributes of the measurement model and validate the proposed hypotheses.
SEM is a statistical method that facilitates the inspection of correlations between various
variables. As exposed in Figure 2, the analysis discovered that both management support
and perceived indirect/direct benefits exert a positive impact on the intention to accept
DT in smart cities, whereas process complexity (resulting in RTC) and inertia negatively
affect the intention to adopt DT in smart cities (accounting for 71.3% of the variance). This
finding supports hypotheses H1 through H5. Appendix A shows the result of SEM without
including the process complexity construct in the analysis, which also exhibited a slight
change in the results.
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Table 5 presents the t-values and standardized path coefficients of the model. All
t-values were found to be significant, indicating statistically significant associations among
the variables. The standardized path coefficients provide insights into the extent of these
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associations. In conclusion, the SEM analysis offers compelling support for the model
proposed in this study.

Table 5. The path coefficients and t-test value for the full sample.

Hypothesis Standardized Path
Coefficient t-Test Value Support?

H1: Within the smart city
context, management
support has a positive
influence on the intention
to accept DT.

0.39 5.51 *** YES

H2: Within the smart city
context, RTC has a negative
influence on the intention
to accept DT.

−0.44 5.40 *** YES

H3: Within the smart city
context, inertia has a
negative influence on the
intention to accept DT.

−0.38 4.69 *** YES

H4: Within the smart city
context, perceived direct
benefits have a positive
influence on the intention
to accept DT.

0.49 5.38 *** YES

H5: Within the smart city
context, perceived indirect
benefits have a positive
influence on the intention
to accept DT.

0.45 5.43 *** YES

Note: ***: 0.001 significance.

6. Discussion and Conclusions

In this research, we investigated the attitudes of city and other organizational em-
ployees towards the acceptance or rejection of DT implementation in the setting of smart
cities. Through a comprehensive analysis, we found both external and internal factors that
either encourage or discourage employees’ decision to embrace DT. Our findings provide
strong support for all the investigated hypotheses (H1 to H5), shedding light on the key
determinants of DT acceptance within the smart city context.

In specific terms, we found that management support, direct benefits, and indirect
benefits each have a positive relationship with intention to accept DT within the smart city
context, while inertia and process complexity have a negative relationship with intention to
accept DT. These findings underscore the importance of considering management support,
direct benefits, indirect benefits, inertia, and process complexity when designing strategies
for successful DT when transitioning to a smart city. By addressing these factors, organiza-
tions can create an environment that encourages employees to embrace and support DT
initiatives, leading to more effective and successful transformation.

Previous studies on DT have mainly focused on defining and studying the phe-
nomenon [1,40,81], although some have approached DT implementation from a strategic
and innovative perspective [18,36,37]. Nevertheless, there are limited studies that explore
the employee’s viewpoint, with a view to understanding how their mindset and reactions
to DT can be influenced. This is a critical issue since DT typically brings about significant
changes in working processes and practices at the micro level [1]. The outcomes of this
study address this knowledge gap and contribute original insights to both the literature
review and practice by demonstrating how to help the acceptance of DT among city and
corporate employees and overcome potential obstacles.
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6.1. Theoretical Implications

As the benefits of digital technology have become ever clearer, more and more cities
across the globe have embarked on the journey to becoming ‘smart’—i.e., towards becoming
a city that puts digital technologies at the heart of its operational model, in order to improve
its public services and business models [1,35,97]. However, while the benefits of being a
smart city are significant, the digital transformation (DT) process is complex, and usually
requires major changes to the city’s management philosophy and processes. This, in turn,
requires the definition and implementation of a range of new management roles, and the
appointment of suitably experienced personnel to fill them [18,30,31]. DT can also result
in the need for major changes in the working practices of employees, which can cause
resentment and disruption.

Although the managerial and administrative aspects of the DT process are relatively
well understood, less is known about how to minimize the disruptive effects of DT within
the workforce. Persuading employees to embrace DT and its impact on working practices
requires a more complete understanding of the factors that influence employees’ attitudes
to DT and their readiness to accept and support change in a positive way. However,
there are currently no studies that focus on this issue. This research aims to meet this
gap. The researchers believe that its findings will prove useful to those involved with the
implementation of DT.

One of these findings—that concerning management support—has a paradoxical
nature, in that it both contradicts and supports the findings of previous research. This
preceding research has found that management support plays a direct and positive part
in successful DT [23,79,98,99]. However, although the current study found management
support plays an important role in successful DT, it also found that this role is not direct—
in fact, its positive influence is through the creation and delivery of indirect benefits.
Administrative and managerial support, in other words, has a much more nuanced, though
essentially positive, effect on successful DT.

The reason for this nuanced effect of management support lies in the previously noted
fact that DT almost always demands major changes in working practices [8], which can
require staff to re-train. This can place a responsibility on management personnel to go
significantly beyond the provision of the necessary financial and logistical resources to
enable change—they must also ensure that employees understand the need for DT and the
benefits, both personal and societal, that will derive from it. This can require sophisticated
communications and guidance strategies [19,79,80]. The successful implementation of such
strategies can change employee mindsets, and thus have an indirect effect on encourag-
ing them to embrace DT. This finding adds to the existing understanding of the role of
management support and points to the need to consider indirect effects in future studies.

Another factor that contributes to the subtle character of the part of management
support is organizational structure. This varies widely among different cities/organizations,
and can result in a wide range of process complexity. More complex processes require higher
levels of change and adaption, which typically results in greater resistance to change (RTC).
Earlier studies have reported that the higher the levels of RTC, the greater the readiness of
employees to embrace DT [22,82,84,100], and the outcomes of the present study support this
finding. Process complexity is therefore considered to be a significant factor in employee
readiness to accept DT, and can place a further burden on management to ensure positive
employee attitudes through effective training and communication strategies.

Another factor that can affect worker attitudes towards DT is inertia, which, as was
noted in Section 3.3, is a similar construct to RTC, but different in significant ways. The
current study supports previous research [15] in finding that inertia negatively affects staff
attitudes to DT. This study also emphasizes the need to consider the underlying psychology
of employee inertia—that is, to consider the fact that inertia is usually a behavioral response
to concerns about issues such as future employment status and personal competence.
Management must therefore take appropriate steps to address these concerns.
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Although inertia is different from RTC, this study found that inertia can act as a
moderator between RTC and the readiness to embrace DT—i.e., that reducing the role
of inertia can reduce or increase RTC, and therefore reduce or increase the readiness to
accept DT. This is an addition to the existing knowledge base, as previous studies have
considered only the direct relationship between inertia and DT acceptance [15]. The new
insight could prove valuable to management and strategists, as it emphasizes the need to
take into account indirect mechanisms for increasing the readiness to accept DT.

In summary, this study adds to the current knowledge on successful DT implemen-
tation strategies by exploring the subtle relationships between the factors that determine
employee DT acceptance. The study’s findings show that there are internal and external
influences, both of which can have a significant direct and indirect effect on employee
attitudes to DT and, ultimately, their readiness to support change. The authors believe
that the study offers insights for the managers and administrators of cities, as well as
public and private organizations, that are implementing, or preparing to implement, the
transition to a smart city. Further research could usefully seek to identify other factors
that this study has not explored, and how their influence varies with social, political, and
organizational context.

6.2. Practical Implications and Recommendations

The notion of the smart city is rapidly becoming firm across the world. It is a concept
that is focused on the usage of connected digital technologies, also referred to as the IoT,
to help make better decisions and expand the value of life for its residents [1,2,7]. These
technologies typically deploy developments in areas such as machine intelligence and AI
to build data sets that allow real-time decision-making, and create an infrastructure that
addresses many different urban challenges. However, implementing these technologies,
and developing a mindset that encourages their use, can be complex. This process, known
as digital transformation (DT) is critical to the successful transition to a smart city [9,12,83].
Because DT requires significant change at an infrastructural level, which impacts all aspects
of the organization, it is essential to achieve ‘buy-in’ from all personnel concerned. This is
particularly true of the employees of the city (and subsidiary organizations), whose support
(or lack of it) can, in principle, make the difference between a smooth and efficient DT
process and total failure. This study has focused on this important group, with the aim of
providing practical recommendations as to how to ensure its support for DT.

The findings of the study lead to some practical recommendations for ensuring an
efficient and effective DT.

Awareness and training: Training strategies and programs should be designed and
implemented to help employees understand the medium- and long-term benefits of DT, and
to ensure they are equipped with appropriate skillsets to adapt to new working practices.
Because of the dynamic and rapidly evolving nature of digital technology, a culture of
continuous learning is most likely to ensure that workforce attitudes are matched to the
aims of DT.

Involvement and collaboration: Workers who feel excluded or distanced from the DT
process are likely to feel alienated from its goals, and show inertia and/or RTC. Manage-
ment should therefore adopt an inclusive and collaborative approach, making sure that
employees (or their representatives) play an active role in decision-making. Nurturing a
value of collaboration, and inspiring employees to share thoughts, concepts, and feedback
can inculcate positivity and support for the DT process.

Clear communications: Workforce concerns about the consequences of DT can lead
to significant RTC, in both its active and passive forms. These concerns should therefore
be minimized through the use of clear and honest communication channels that keep
employees aware of changes that may affect them due to DT and the steps being taken by
management to mitigate any potentially negative consequences.

Dedicated digital management team: Poor leadership in the form of ineffective plan-
ning and inexpert management often results in a lack of confidence from the workforce,
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leading to poor DT implementation. A leadership team that is highly experienced in
transitioning from legacy infrastructures to digital technology should therefore be ap-
pointed. Such a team will not only inspire the confidence of employees, but understand the
importance of liaising with them clearly, fairly, and effectively [10,13].

Personalized approach: To minimize the effects of inertia and RTC and maximize
the direct/indirect benefits of management support, it is important to recognize that
a workforce is comprised of individual workers who have individual needs/concerns.
Management should exhibit a willingness to engage on an individual basis by providing
privacy-assured channels that can deal with concerns or feedback on a personal level.

Incentives and rewards: Although all efforts should be made to encourage DT accep-
tance through the use of recommendations 1–5 above, rewards and incentives for active
support by employees could be considered. These could take the form of promotion (with
associated pay increases), employment benefits, etc. However, these incentives should be
treated with care, so as not to attract cynicism and accusations of ‘bribery’, which could
ultimately have the opposite effect to that desired.

7. Limitations and Future Research

This study provides valuable insights into how to improve the DT process in the
setting of smart cities, but it is also vital to recognize that the research has some boundaries.
First, as the research relies predominantly on data from Saudi municipal employees, its
findings may not be universally applicable, especially in regions outside of the Middle
East. Therefore, it would be valuable for future research to gather data from various
countries, enabling a more generalizable understanding of the factors that help or impede
the acceptance of DT in the setting of smart cities.

Another possible limitation of the study is the range of factors that impact employees’
readiness to embrace DT. Although this study has identified five key constructs and has
shown them to be important, it is probable that others also exist, such as expectations,
pressure, and satisfaction, each of which could influence employees’ willingness to accept
DT. Future research may well practically add these factors into the model and consider
using additional control variables to account for confounding factors.

Third, the research model of this research relies on cross-sectional data, suggesting
that the findings denote correlations rather than causality. Subsequent studies might
consider the use of longitudinal data to expand the current model, in order to provide
a more precise perspective on the dynamics of DT adoption in smart cities over time.
Further, our survey included over twenty-five items, which may have caused respondent
fatigue, potentially leading to reduced response rates, hasty or negligent responses, or
incomplete data. Future researchers could decrease the number of items to reduce the
possibility of fatigue. Moreover, although an analysis for non-response bias found no
statistically significant bias in this study (Section 4.3), future research should be mindful
of this possibility, which can lead to an under-representation of certain perspectives and
experiences, thereby constraining the generalizability of results. Lastly, this study, which
primarily relies on quantitative research, may not fully capture the nuanced and in-depth
insights necessary to understand the complex dynamics of DT within smart cities. Therefore,
future research endeavors in the field of smart cities and DT could consider incorporating
qualitative approaches to gain a richer and more comprehensive understanding of the
multifaceted nature of these phenomena.
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Appendix A

Table A1. The constructs (without process complexity) along with the corresponding survey items
and their associated factor loadings.

Construct/Factor Item Factor Loading

Intention

I plan to support any changes required by the
digital transformation (DT) process. 0.743

I intend to be as helpful as I reasonably can to
ensure a smooth digital transformation (DT)
process.

0.770

I can see the value in a digital transformation to
a smart city. 0.756

Inertia

I will continue using my current methods in my
role, as changing to digital methods could be
stressful.

0.838

I will keep using my current methods in my job,
unless there is a clear benefit to me in changing
to digital methods.

0.811

I will not switch to digital methods, even though
they may be more efficient and effective. 0.891

Managerial Support

The management supports employees in
deploying the DT requirements of a smart city. 0.744

The management recognizes the potential
benefits of supporting employees through the
DT process.

0.829

The management encourages DT to smart city
status. 0.799

The management provides employees with all
necessary resources to facilitate DT in our smart
city initiatives.

0.785

Direct Benefits

Implementing DT will help me work more
efficiently and effectively. 0.834

The process of implementing DT will provide me
with new and exciting opportunities in my job. 0.801

Implementing DT will make my role easier and
less prone to error. 0.843

Indirect Benefits

Implementing DT can enhance our city’s
reputation as a smart city 0.771

The deployment of DT can increase our city’s
attractiveness to enterprises. 0.896

Implementing DT can support other urban
management practices. 0.844

Deploying DT can improve our city’s services to
citizens. 0.901

Implementing DT can strengthen relationships
with our smart city partners. 0.842
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Table A2. The constructs (without process complexity) result of Correlations, CR, CA, and AVE.

Construct/Factor CA CR AVE
Correlations

1 2 3 4 5

Intention 0.86 0.87 0.77 0.88
Inertia 0.83 0.84 0.75 0.54 0.87

Managerial Support 0.81 0.86 0.69 0.65 0.67 0.83
Direct Benefits 0.84 0.81 0.66 0.58 0.62 0.71 0.81

Indirect Benefits 0.84 0.79 0.66 0.55 0.62 0.65 0.53 0.81

Note: the square root of AVE is highlighted in bold.
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