
Citation: Mutambik, I.; Almuqrin, A.;

Alharbi, F.; Abusharhah, M. How to

Encourage Public Engagement in

Smart City Development—Learning

from Saudi Arabia. Land 2023, 12,

1851. https://doi.org/10.3390/

land12101851

Academic Editor: Thomas

Panagopoulos

Received: 16 August 2023

Revised: 25 September 2023

Accepted: 26 September 2023

Published: 28 September 2023

Copyright: © 2023 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

land

Article

How to Encourage Public Engagement in Smart City
Development—Learning from Saudi Arabia
Ibrahim Mutambik 1,* , Abdullah Almuqrin 1, Fawaz Alharbi 2 and Majed Abusharhah 3

1 Department of Information Science, College of Humanities and Social Sciences, King Saud University,
Riyadh P.O. Box 11451, Saudi Arabia; aalmogren@ksu.edu.sa

2 Department of Computer Science, Applied College, Imam Mohammed Ibn Saud Islamic University,
Riyadh P.O. Box 11432, Saudi Arabia; fawsdalharbi@imamu.edu.sa

3 Information Science Department, Imam Abdulrahman Bin Faisal University (IAU), Dammam P.O. Box 1982,
Saudi Arabia; mmabusharhah@iau.edu.sa

* Correspondence: imutambik@ksu.edu.sa

Abstract: The concept of the smart city is well-established, and governments across the world are
either planning, or already implementing, strategies to transform existing cities to smart status.
However, governments cannot act alone. If the implementation of these smart city strategies are
to be successful, public engagement is a key factor. This raises the question of how best to ensure
public engagement. Currently, the various external factors that influence willingness to support,
and actively participate in, the development of smart cities are not well-understood, as there are
few studies which examine the issue. This is of significance across the globe, but is of particular
significance in Saudi Arabia, which has announced an ambitious smart city development plan. The
aim of this research is to explore this issue—that is, it seeks to identify the key variables that influence
the intention to participate in smart city development, and explores how they ultimately affect
engagement behaviours. To achieve this, the study used a quantitative methodology, based on
data from residents of 10 Saudi cities, each of which is part of the Kingdom’s 2030 smart city plan.
The data were analysed, using structural equation modelling (SEM), in order to test the reliability
and predictive value of a model which hypothesised a positive relationship between five external
variables: information availability, perceived benefits, social norms, behaviour management, and
social responsibility and engagement behaviour. The results showed that information availability
has a direct and positive effect on an individual’s engagement behaviour, while perceived benefits,
responsibility and social norms have an indirect effect on engagement, by positively impacting
the attitude of residents. Practical implications, based on these findings, are discussed. The study
contributes important insights to the literature, as it is one of the few studies to explore such a model
in the context of smart cities. It therefore acts as a useful foundation for further research. However,
the focus on Saudi cities may be considered a limitation in terms of generalisability, and other external
variables could usefully be explored in future research.

Keywords: smart city; smart government; urbanisation; engagement behaviour; citizenship

1. Introduction

Although the term ‘smart city’ was first used in the 1990s [1], the concept only began
to be implemented on a wide scale in the mid-2000s [2], enabled by the increasing rate
of development of advanced technologies such as AI (Artificial Intelligence), the IoT
(Internet of Things), machine learning and Big Data. In recent years, the pace of smart
city implementation has grown ever more rapidly, as the demands of global urbanisation
have become increasingly urgent. This urgency is recognised by governments across the
world. While, today, over 50% of the global population (approximately 4.4 billion people)
live in cities, this trend is expected to continue, so that by 2050, over 70% of all people
will live in an urban environment [3]. This trend will lead to many governmental and
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societal challenges, most of which can be met through the implementation of smart city
infrastructures. In fact, the potential of the smart city concept is so persuasive that the
global smart cities market, valued at almost USD 400 billion in 2019, is expected to have a
value of almost USD 1400 billion by 2030 [4].

However, if the potential of the smart city is to be realised, a number of technical,
societal and governmental challenges need to be met. One of the most significant of these
challenges is securing the participation of residents [5–7]. Not only do residents play
a critical role in helping to make public institutions more transparent, accountable, and
effective, but there is evidence that residents’ engagement in governmental decision-making
and initiatives can produce more positive and constructive citizen–state relations, improved
public services and higher levels of public health and well-being [8]. These findings are
supported by other studies, such as that by Nathansohn and Lahat [9], who argue that
public participation is a key consideration in the development and implementation of
smart and sustainable cities [10,11]. This means that gaining public support is an important
element in the smart city strategy of any government. Although governments hold the
leading role in the design and implementation of smart cities, residents also play a key part,
and ensuring their support and enthusiasm for such projects is an essential component of
the developmental process [11,12]. Ensuring this support is not a straightforward process,
and can lead to the failure of a smart city initiative [13]. In fact, today, studies suggest that
a lack of democratic process, leading to poor civic involvement, has resulted in significant
discontent among residents and a reluctance to participate in, or support, many recent
smart city initiatives [14]. Often, the fundamental reason for this lack of democratic process
is the implementation of a top-down strategy, where leaders focus on technology platforms
and self-interest, without recognising residents as legitimate and important stakeholders.
Instead, what is required is a community-driven, bottom-up strategy where residents are
seen as integral to the design and implementation process [15].

However, even though this need to involve residents is becoming more widely recog-
nised and accepted, it remains unclear as to precisely what issues concern residents, and
what factors are most important in securing their support. Until recently, little consideration
has been given to how residents might be more meaningfully involved in the processes of
governance around smart cities, and what encourages their involvement [16]. While this
situation has begun to change, as an increasing number of studies have begun to focus on
the role played by residents in smart city development, research which explores the factors
that influence residents’ willingness to participate in the development process remains
relatively scarce [17]. As far as is known by the current researcher, there are no such studies
which examine this issue within Saudi Arabia. This is significant, as Saudi has announced
a major smart city strategy, which commits to the launch of 50 initiatives by 2030 [18].

This paper, therefore, constructs a research model designed to explore the following
research question: RQ: What are the factors that influence the willingness of Saudi residents
to participate in and support the development of smart cities?

To gain insights into these questions, we used the Citizenship Behavior Theory, which
focuses on the role of attitudes and intentions in influencing behaviour. In this study,
we apply the theory to all residents of Saudi (which includes foreigners as well as native
citizens) to investigate the factors that influence behaviour concerning smart cities. In doing
so, we developed a model that allows us to interpret these factors in the context of Saudi
Arabia and other contexts.

2. Theoretical Framework and Hypotheses
2.1. The Role of Public Participation and the Theory of Citizenship Behaviour

Public participation is a process which provides private individuals with an op-
portunity to influence public decisions, and has long been a component of the demo-
cratic decision-making process [19]. Democratic decision-making, as opposed to bureau-
cratic/technocratic decision-making, assumes that all active stakeholders who are impacted
by a given decision have a right to take part in the decision-making process. Public participa-
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tion itself can either be ‘direct’ (i.e., through individual voting processes) or can be through
third-party representation, and has a number of significant advantages. These include,
according to Xiaomei [20], greater transparency of institutional decisions, more effective
and relevant decision-making by government bodies, and higher levels of acceptance of
resulting decisions.

Several studies have shown the importance of public participation in the context of
urban planning [21], and it is a key consideration in the implementation of any city devel-
opment strategy, as it can produce collaborative behaviours, as well as levels of individual
and community empowerment, that have a positive effect on the sustainability and equity
of outcomes [22–24]. However, the construction of a smart city is a particularly complex
project, as it requires radical planning and redesign of infrastructure, with interconnected
technologies at its core [25].

The aim of such a redesign is to use these underlying digital technologies to improve
all areas of public life, including energy use, healthcare, transportation, education and
public services, as well as to increase the transparency, efficiency and fairness of governance
and other institutional mechanisms [26].

Given the critical nature of public participation in the construction of smart cities,
governing bodies must conceive, and implement, strategies which create conditions under
which public participation will flourish—i.e., to cultivate a political and social environment
which not merely allows, but encourages, individuals, communities, organisations and
institutions to share skills and knowledge [27,28]. Yet, despite the critical nature of this
governmental responsibility, it remains unclear as to how this is best achieved. While
previous studies have recognised the relevance and importance of public participation in
the smart city development process, there is a scarcity of research on specific strategies that
encourage publics to engage with the process. More research on this topic would usefully
add to our knowledge.

Despite this lack of knowledge of specific strategies in a smart city context, there
are useful findings from other areas of citizen behaviour theory. These findings strongly
suggest that the sense of belonging and collaboration, inculcated by residents’ attitude,
can play a key role in gaining public support for, and engagement in, the development
of smart cities [24,28,29]. This implies that a key condition for developing smart city
engagement is to encourage the sense of citizenship attitude. A number of studies from
the world of business, for example, have demonstrated the positive relationship between
customer citizenship behaviour and company performance [23,30,31]. It is worth noting,
however, that other research, such as that by Lepore, Testi and Pasher [22], have found that
personal cost can have a significant negative impact on residents’ behaviour and discourage
individuals from engaging in supportive behaviour.

2.2. Information Availability and Data Accuracy

In this research, the term ‘information availability’ refers to the various types of ev-
idence that are made available to residents regarding the development, implementation
and benefits of smart cities. Previous studies have shown that there is a clear (and positive)
association between the availability of evidence and an individual’s behaviour. In a retail
context, for example, behavioural models show that readily available information tends
to stimulate the purchase process, while a lack of information can deter consumers from
engaging in purchase-oriented behaviour [32]. Another study, in the context of e-waste
recycling, has shown a similar result—that a lack of information concerning e-waste influ-
ences the readiness of households to recycle separate waste [33]—while research by Si et al.
(2020) [34] echoed these conclusions in the field of (nuclear) energy acceptance. In fact,
one relatively early metastudy [35] showed that this correlation of information availability
and behaviour can be found across a wide range of contexts, from education to medical
practice. However, it is important to note that not all research findings agree with these
conclusions. Wang et al. [36], for example, found that information availability publicity has
no significant influence on the rate of household waste separation.
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Together, the above studies show that, while studies overall provide significant evi-
dence for a positive association between information availability and behaviour—a result
that may be intuitively expected—this association cannot be taken for granted in the field of
smart cities, where research on information availability is extremely limited. It is therefore
necessary to include this construct (information availability) in the model for this research,
in order to examine its effect on residents’ readiness to engage in the process of smart city
development and construction.

Furthermore, while the relevance of information publicity is widely recognised, not all
researchers agree on its contribution towards desired behaviour. Some researchers, such as
Xiao et al. [37], have pointed out that that while behaviour may be stimulated by information
availability, this information may be distorted, either deliberately or accidentally, and therefore
contain bias. The accuracy of the data (information) provided is therefore also important, as
well as its availability. In fact, research has shown that data accuracy can play an instrumental
role in changing a person’s behaviour [38], while Wang et al. [36] reported that data accuracy
acts as a positive moderator of the relationship between information availability and a person’s
readiness to accept the validity of nuclear energy in an age of sustainability.

These studies, along with others, form the basis of the rationale behind this study,
by helping to identify key factors which determine individual and collective behaviour.
Based on this identification, a model was constructed which proposes how these factors are
related. The validity of this model was explored by testing six key hypotheses.

3. The Research Hypotheses and Model

As discussed in the previous section, the theory of information behaviour describes
how information availability has a significant effect on resident/individual behaviour.
This is a result of the fact that humans tend to form a desire to satisfy various ‘need
states’ that arise in the course of their daily lives, and the importance of that ‘need
state’ drives the motivation to seek out information [39,40]. This can be illustrated
by the case of an individual deciding whether or not to agree with nuclear energy.
In deciding the issue, a person will look to satisfy the psychological ‘need state’ of
gaining a benefit from this form of energy, and will seek out information that satisfies
this need. If this exercise is successful, their perception of risk will recede, and their
readiness to accept nuclear energy will increase [22,31,37]. On the other hand, a lack
of available data is likely to increase their perception of danger, and nuclear energy
will be rejected. Several studies, such as those by Muenratch et al. [41] as well as Chen
and Cho [42], have confirmed this cause–effect process. This provides a clear analogy
with the development of a smart city. In order to drive behaviours, information must
be made available to help other residents weigh the risks against benefits, which will,
in turn, influence their readiness to engage in the development phases of smart cities.
This study therefore proposes the following hypotheses:

Hypothesis 1 (H1). Information availability is positively associated with residents’ attitude.

Another important factor that can affect perceptions of attitude is perceived benefit.
The positive effect of this (perceived benefit) on both affective and utilitarian attitudes and
behaviours has been confirmed by many studies of consumer loyalty [43,44], while Martín
et al. [45] found a strong positive causal association between those who gain economic
benefits from tourism and their attitudes towards tourism development. This positive
association seems to also occur in the context of smart cities, as studies such as Li et al. [46]
and Huang et al. [30] found that the sense of gain felt by individuals, in residing in a smart
city, strongly affected their sense of citizenship attitude and their readiness to participate in
the development of the initiative. Another study, in Hong Kong, found that enthusiasm for
the smart city concept associated positively with perceived smart city benefits, though the
strength of the association was a function of education level and income [47], while research
by Georgiadis et al. [48], concluded that inadequate dissemination by the government of
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information about smart city benefits had led to low levels of support and cooperation
from the Cypriot public. This paper therefore proposes the hypothesis:

Hypothesis 2 (H2). Perceived benefit is positively associated with residents’ attitude.

Social norms are another important factor in the model used in this paper. These
refer to the influences and pressures exerted by both individuals and groups, which shape
attitudes and behaviours. The effect of social norms on individual behaviour and the
resulting willingness (or lack of willingness) to support a particular idea or activity has
been confirmed by studies in a wide range of contexts. In the context of vaccination and
immunisation, for example, Oraby et al. [49] showed that social norms can depress vaccine
uptake in some communities, while encouraging it in others, while several studies, for
example, Reynolds [50] and McDonald and Crandall [51], found that people were more
willing to make efforts to reduce household energy consumption if they were informed
that others in their community were doing the same. In the field of sport, Dawson and
Dobson [52] showed that social norms were a key factor in influencing the decisions of
football referees, as fewer red and yellow cards were given to home teams in international
matches. This paper therefore proposes the hypothesis:

Hypothesis 3 (H3). Social norms are positively associated with residents’ attitude.

Behaviour management (the ability of individuals to manage and control their be-
haviour) also significantly affects a person’s attitudes and behaviours in a particular con-
text [53,54]. The ability to (self-)manage behaviour also has a considerable impact on
self-efficacy [55], which affects the intention to participate in an activity. This effect has
also been demonstrated in many other contexts, such as e-commerce [56,57]. This paper
therefore proposes the hypothesis:

Hypothesis 4 (H4). Behaviour (self-)management has a positive effect on residents’ attitude.

While the implementation of a smart city strategy places a burden of responsibility
on the government and institutions, public participation is also required. This, as demon-
strated by Mansoor and Wijaksana [58], can be significantly increased by encouraging
a sense of responsibility within the public. This, in turn, can be generated by including
communities and individuals in the planning and management of an initiative, so that
they develop a sense of ownership [59–61]. A metastudy by Hines et al. [62], for instance,
demonstrated that a strong sense of responsibility plays a crucial role in influencing in-
dividuals’ environmental behaviours, and the findings of this research were echoed by
Piyapong et al. [63]. In another study, conducted in Chile, Gonzalez and Lay [64] reported
that inculcating a sense of responsibility in community members significantly improved
involvement in the provision of social help. It is therefore proposed that:

Hypothesis 5 (H5). Responsibility is positively associated with residents’ attitude.

There are many studies which have confirmed the effect of citizenship attitude on
behaviour. These studies cover a wide range of social contexts, such as young people’s
willingness to participate in politics [65,66], to other areas, such as sustainable policy, online
shopping and travel [67–70]. This paper therefore proposes the following hypothesis:

Hypothesis 6 (H6). Residents’ attitude has a positive effect on intention to participate.

The research model, showing how the hypotheses above relate to the defined variables,
is shown in Figure 1.
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4. Research Method
4.1. Sampling

The study used a cross-sectional sample, in terms of gender, age and employment
status, to test the model. In order to obtain data, a number of steps were followed. The
first of these steps was to identify Saudi cities which will become ‘smart’, according to the
KSA 2030 strategy [71]. There are many such cities, but the country has plans to begin
10 immediately [71]. The next step was to approach the municipalities of these cities and
seek their agreement to distribute the questionnaire to a random selection of residents
within their jurisdiction. The selected residents were given a clear explanation of the
purpose of the study.

A total of 2500 invitations were sent to individuals of different age groups, genders,
nationalities and employment statuses. Over a period of six months, 1562 individuals
responded, but only 1489 responses met the study’s criteria for eligibility (fully completed
questionnaires). A (retrospective) analysis of the sample shows that it is approximately
representative of the Saudi population across all categories. A profile summary of the
respondents can be found in Table 1.

Table 1. Summary of respondent demographics.

Characteristic Participants %

Gender
Male 904 60
Female 585 40

Employment status
Student 105 7
Employed 964 65
Self-employed 420 28

Age
18–24 416 28
25–49 762 51
50+ 311 21

Nationality

Saudi 874 58
Egypt 252 17
India 83 6
China 147 10
France 53 4
UK 50 3
US 30 2
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4.2. The Questionnaire Development

The questionnaire in the study was created using Google Forms and consisted of
22 items (Table 2), adapted from previously validated questionnaires to meet the current
study aim, e.g., [48,72,73]. All items were based on a 5-point Likert scale ranging from 1
(strongly disagree) to 5 (strongly agree). In order to validate the accuracy and consistency of
the items in the questionnaire, professionals competent in both languages translated them
from English to Arabic, and then back into English (known as back-translation) [74,75].

Table 2. Constructs; items with factor loadings.

Construct Item Factor Loading

Intention to participate
I will gather information about smart city development through several channels 0.838
I intend to engage with smart city development 0.865
I will encourage family and friends to engage with smart city development plans 0.87

Perceived benefit
I believe that smart cities are a benefit to local residents 0.861
I believe that a smart city creates job and work opportunities 0.859
I believe that smart cities will improve the quality of life for people 0.94

Perceived behaviour
management

I believe I could contribute to the development of a smart city 0.838
I think I am relatively knowledgeable about the procedures for the construction of
a smart city 0.853

I consider that I am good at managing and controlling my behaviour 0.863

Information
availability

I believe that information I hear about smart cities is accurate and reliable 0.868
Information about the development of smart cities is easy to find and access 0.948
Information about the development of smart cities is comprehensive and accurate 0.862

Resident attitudes

I will actively encourage friends and family to be involved in the development of a
smart city 0.766

I always provide positive feedback when I get good public service 0.867
I will help in the development of a smart city in any way I can 0.871
If am tolerant of mistakes in the provision of public services 0.865

Social norms

If those in my circle of friends and family engage in the development of a smart
city, I will join them 0.903

Most of my friends, family and colleagues will support me in my involvement
with smart city development 0.84

My ethical beliefs mean that I should engage with the development of a smart city 0.829

Responsibility

As I have a duty to participate in the development of a smart city, I am prepared to
commit time and money 0.872

My obligation to engage with the development of a smart city, means I am
prepared to participate in related activities 0.904

My obligation to participate in the development of a smart city, means that I will
promote the idea and its benefits 0.858

To ensure clarity, a preliminary evaluation involving 43 experts in the field was
conducted, yielding 39 responses. Based on the feedback received, certain modifications
were made to the questionnaire. These revisions encompassed the following:

• Rephrasing some items to improve clarity;
• Reordering the items to improve flow;
• Adding specific instructions for participants on how to full the questionnaire.

The modified version of the questionnaire, based on the feedback from the pilot phase,
was then used to collect data from the main study.

4.3. Ethics

All participants were informed, both on the initial invite and the website holding
the questionnaire, that the study complied with all relevant ethical standards (approved
by King Saud University’s Research Ethics Committee, KSU-HE-12-242). Participants
were also assured that all data collection and analysis were fully anonymised. No direct
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incentives were offered to encourage participation, though a small donation to charity was
offered for each complete response.

4.4. Analysis Procedure

The study used Partial least Squares Structural Equation Modelling (PLS-SEM) for
analysis, for several reasons. Firstly, PLS-SEM is noted for its suitability for theory develop-
ment [76–78], and is also the preferred approach when the structural model is relatively
complex with several constructs and/or model relationships. Secondly, PLS-SEM is usually
preferred (over CB-SEM) when the research is based on a relatively small sample size.

5. Results
5.1. Testing the Measurement Model

Factor analysis (FA) is utilized in this study to identify the underlying factors repre-
sented by a set of variables/items as well as to examine model fitness, convergent and
discriminant validity. In order to use FA effectively, we first assessed the sampling adequacy
for FA through the Kaiser–Meyer–Olkin (KMO) test, which resulted in a value of 0.874
(greater than the recommended value of 0.7) [79,80]. Secondly, we employed Bartlett’s
sphericity test to test the hypothesis that the correlation matrix is an identity matrix, where
the value proved to be significant (p-value < 0.05). The results of the KMO and Bartlett’s
sphericity tests supported the use of AF in this study.

Regarding the goodness of fit indices for the model, all of the values were found to be
within an acceptable range, meeting the criteria recommended by Hair et al. [81] and Hu
and Bentler [82]. Table 3 below shows the goodness of fit indices for the structural model.

Table 3. Goodness of fit indices.

Fit Index Results Recommended Criteria

Absolute fit measures
Chi-Square (χ2/DF) 2.32 <3.0

RMSEA 0.046 <0.05

GFI 0.973 >0.90

SRMR 0.928 >0.80

Parsimonious fit measures
PNFI 0.691 >0.50

PGFI 0.611 >0.50

Incremental fit measures

AGFI 0.928 >0.90

NFI 0.941 >0.90

IFI 0.921 >0.90

CFI 0.930 >0.90

Further, as shown in Table 1, the factor loadings for each item were all significant,
ranging from 0.766 to 0.948. This indicates the convergent validity as each item was a good
measure of its respective factor.

Additionally, CA was used in this study as a measure of internal consistency. As
shown in Table 4, the calculated CA values for each construct ranged from 0.77 to 0.88, and
CR was greater than 0.70, ranging from 0.80 to 0.86. These results indicate good internal
consistency within each construct, suggesting that they effectively measured the same
underlying construct [79,80].
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Table 4. Correlations, CA, CR and AVE.

Factors CA CR AVE
Correlations

1 2 3 4 5 6 7

1. Intention to participate 0.88 0.86 0.72 0.85
2. Perceived benefit 0.86 0.84 0.70 0.58 0.84
3. Perceived behaviour management 0.83 0.85 0.63 0.65 0.71 0.79
4. Information availability 0.85 0.81 0.60 0.53 0.60 0.72 0.77
5. Resident attitudes 0.87 0.80 0.62 0.56 0.60 0.61 0.50 0.79
6. Social norms 0.86 0.83 0.67 0.51 0.66 0.63 0.54 0.51 0.82
7. Responsibility 0.77 0.82 0.69 0.58 0.63 0.61 0.57 0.53 0.49 0.83

Note: Square root of AVE shown in bold as the diagonal.

Moreover, a discriminant validity test was conducted to ensure an adequate distinction
between constructs and their metrics [81]. This test compares the square root of the average
variance extracted (AVE) for each construct with its correlation value. The criterion is that
the square root of AVE should be greater than the correlation value of 0.50 [81]. Once again,
Table 4 demonstrates that the current study meets these necessary criteria.

Finally, multi-collinearity, which occurs when there is a high correlation among indepen-
dent variables [78,80], was also examined. To assess this, the variance inflation factor (VIF)
and tolerance values were checked showing that: the VIF value was less than three and the
tolerance value was above two, meeting the criteria recommended by Hair et al. [76].

Based on the above results, the measurement model was found to be valid and reliable,
with good model fitness, convergence and discriminant validity. This finding indicates that
the scales employed in this study successfully assessed the fundamental factor of interest.

5.2. Common Method Variance and Bias

Common method variance (CMV) is a systematic error that may arise when data are
gathered from a single source [78]. Since our data were collected from a single source,
we conducted Harman’s single factor test to examine the CMV. The results of this test
indicated the absence of CMV. Additionally, common method bias (CMB) test, a form of
CMV that can occur when the same response scale is utilized [76,78,83], was also measured.
The outcomes of the common latent factor method demonstrated the absence of CMB.
Consequently, our study was not affected by CMV or CMB, affirming the validity and
reliability of our results.

5.3. Findings of the Research Hypotheses

Structural equation modelling (SEM) was employed to assess the psychometric prop-
erties of the measurement model and test the hypotheses. SEM is a statistical technique
used to examine relationships among multiple variables. As shown in Figure 2, the analysis
revealed that information availability, perceived benefit, social norms, perceived behaviour
management and responsibility are all linked to residents’ attitudes (explaining 54.6% of
variance), thereby supporting hypotheses H1 to H5. Furthermore, the SEM analysis demon-
strated a positive association between attitudes and intention to participate (explaining
66.3% of variance), thus supporting hypothesis H4. The t-values and standardized path
coefficients of the model are presented in Table 5. All t-values are significant, indicating sta-
tistically significant relationships between the variables. The standardized path coefficients
demonstrate the strength of these relationships. Furthermore, while the R2 values are not
high (>0.7), neither are they low (<4), and the values are consistent with a reliable model,
given the values of the other statistical variables [84]. In conclusion, the results of the SEM
analysis strongly support the study’s model.
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Table 5. Path coefficients and t-values for full sample.

Hypothesis Standardised Path
Coefficient t-Value Support?

H1. Information availability is positively associated with residents’ attitude. 0.46 5.61 *** YES
H2. Perceived benefit is positively associated with residents’ attitude. 0.49 5.42 *** YES
H3. Social norms are positively associated with residents’ attitude. 0.34 4.81 *** YES
H4. Perceived behaviour management has a positive effect on residents’ attitude. 0.48 5.35 *** YES
H5. Responsibility is positively associated with residents’ attitude. 0.44 5.31 *** YES
H6. Residents’ attitude has a positive effect on intention to participate. 0.62 6.11 *** YES

Note: ***: 0.001 significance.

6. Discussion and Conclusions

This study has found a number of significant conclusions. As discussed above
(Section 5.3), the SEM analysis of the data suggests that information availability influences
an individual’s attitude toward citizenship, and is positively associated with participation
behaviour—specifically, the intention to engage. This is a result which supports the findings
of Tang et al. [33] and Li et al. [85]. Furthermore, the analysis revealed that social norms
play a vital role in shaping an individual’s sense of belonging and are closely linked to their
attitudes towards citizenship. In other words, the attitudes and values prevalent within
both local communities and society at large significantly impact residents’ willingness
to participate in the advancement of smart city initiatives. Behaviour management was
found to have a positive effect on residents’ attitude, though factors that affect behaviour
management that are not necessarily under an individual’s control may affect their readi-
ness to participate in defined activities [86,87]. If individuals consider that engaging in
the development of a smart city is not a good use of their resources, or that the smart
city will not deliver significant benefits, their readiness to engage will fall. On the other
hand, if residents believe that such a city is beneficial, their readiness to engage with the
development process rises [30,88].

According to the study, perceived benefits contribute significantly to citizenship at-
titude, as the digitally integrated infrastructure of smart cities can provide a wide range
of improved public services, as well as new opportunities to both individuals and busi-
nesses [89–91]. Information impacts the perceptions and decisions of individuals, and
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therefore their behaviours. Thus, it follows that residents’ perceptions of smart city benefits
have a positive effect on their readiness to support and engage in the development process.

The validity of the proposed model in this study, as demonstrated by the factor
analysis, suggest that an individual’s sense of responsibility is positively associated with
residents’ attitude, and therefore affects their intention to participate. Thus, activities which
improve the public’s sense of social responsibility should be at the core of governance
strategy [73,92–94]. Lastly, the study confirmed the positive association between intention
to participate (in smart city development) and engagement behaviour.

Another aim of the study was to establish the extent to which perceived information
availability affects residents’ intention to participate and engagement behaviours. The
study’s findings reveal a noteworthy correlation among the different factors influencing
involvement in smart city development. When people feel that relevant information about
smart cities is available and accessible, their enthusiasm for such initiatives, and their
readiness to engage with them, increases. Currently, there are few studies which have
explored the various factors which influence residents’ engagement in the development of
a smart city, so the conclusions of this research offer a number of meaningful contributions
of practical value.

One of these contributions is that the research has built upon the current understanding
of public participation in the specific context of smart cities. The study has achieved this
by exploring the relationship between external variables such as information availability,
social norms and behaviour management, and citizenship attitude. However, it should be
noted that, while the study investigated the association between these external variables
and intention to engage, it did not investigate the potential relationship between these
variables and engagement behaviour—this may be significant [95–98]. Further research on
this point would be useful.

Another important insight provided by the results of the study is that, if governments
aim to encourage public participation in the development of smart cities, they need to
integrate high levels of information availability into their implementation strategies. They
should run awareness- and benefit-led information campaigns, aimed not only at city
residents, but at surrounding areas, as well as visitors such as tourists. These campaigns
should cover all aspects of a smart city, from planning and regulation, to the specific ways
in which digital technology and information-sharing will be deployed to improve services
and quality of life [99,100]. This approach can significantly reduce residents’ reservations
and increase their perception of benefits, thus increasing their intention to engage.

The analysis of the study data, which supports the model’s validity, also demonstrated
the importance of social responsibility in encouraging public participation. This (social
responsibility) can be inculcated through the use of appropriate education programmes,
and the provision of relevant advice and guidance concerning the processes and benefits of
a smart city. This has been shown by other studies to be an effective approach to building
public participation in the context of smart cities [46,101,102].

Lastly, it is also important to provide reassurance that the privacy and security of resi-
dents will be fully protected in the smart city environment, as this is a key area of uncertainty
among many individuals [103,104]. By emphasising that participation can be undertaken
without risk of compromising either individual or group safety and security [105–107],
governments can significantly enhance readiness to engage in the development process.

7. Limitations and Future Research

While the model employed in this study explored the impact of some key external vari-
ables on public participation, there are also some other variables which were not included,
but which could also have a significant effect. These variables include policy direction,
governance models and legal implications. Future research could usefully integrate these
factors into the theoretical model.

Another important factor that could be taken into account by future research is the
technology-awareness of residents. As Michelotto and Joia [108] and Su and Fan [109]
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pointed out, there is a ‘virtuous circle’ formed by smart cities and their residents, as the
more they (smart cities) provide relevant, useful and trustable benefits, the more residents
engage with the infrastructure, which, in turn helps to improve services, and so on. Thus,
the greater the initial awareness and familiarity of technology, the more likely it is that this
‘virtuous circle’ will take root. Investigation of this effect on public participation would be
an important contribution to the literature.

Another potential limitation of the study is the sampling. While cities (all planned
as smart cities) in Saudi were used as sources of data, these cities may have significant
demographic similarities and differences, in terms of education, resident nationality, age,
etc., which may introduce a level of bias. Future research could investigate this possibility
and/or use a larger city sample.

Furthermore, given the quantitative nature of the study’s methodology, the results
do not capture the nuances of individual experiences and perceptions. This could be
important for understanding the reasons behind particular attitudes and behaviours, which
would provide valuable insights that could contribute to policy and strategy formation.
Future research could therefore benefit from employing a mixed-methods approach, which
combines quantitative and qualitative methods. This may provide a more comprehensive
understanding of the research topic.

Finally, this research has not yet investigated the impact of the relationship between
the government and its residents on smart city development. However, as public trust in
government intentions and strategies can influence resident engagement (both intention and
behaviour), the government–resident relationship is an important consideration in smart city
development. Therefore, this relationship should be further explored in future research.
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104. Gupta, S.; Zeballos, J.C.; Castro, G.d.R.; Tomičić, A.; Morales, S.A.; Mahfouz, M.; Osemwegie, I.; Sessi, V.P.C.; Schmitz, M.;
Mahmoud, N.; et al. Operationalizing Digitainability: Encouraging Mindfulness to Harness the Power of Digitalization for
Sustainable Development. Sustainability 2023, 15, 6844. [CrossRef]

105. Hartley, K. Public Perceptions About Smart Cities: Governance and Quality-of-Life in Hong Kong. Soc. Indic. Res. 2023, 166,
731–753. [CrossRef]

106. Maltezos, E.; Karagiannidis, L.; Dadoukis, A.; Petousakis, K.; Misichroni, F.; Ouzounoglou, E.; Gounaridis, L.; Gounaridis, D.;
Kouloumentas, C.; Amditis, A. Public Safety in Smart Cities under the Edge Computing Concept. In Proceedings of the 2021 IEEE
International Mediterranean Conference on Communications and Networking (MeditCom), Athens, Greece, 7–10 September
2021; pp. 88–93. [CrossRef]

107. Mutambik, I.; Almuqrin, A.; Liu, Y.D.; Halboob, W.; Alakeel, A.; Derhab, A. Increasing Continuous Engagement with Open
Government Data. J. Glob. Inf. Manag. 2023, 31, 1–21. [CrossRef]

108. Michelotto, F.; Joia, L.A. Unveiling the Smart City Concept: Perspectives from an Emerging Market via the Social Representation
Theory. Sustainability 2023, 15, 8155. [CrossRef]

109. Su, Y.; Fan, D. Smart cities and sustainable development. Reg. Stud. 2023, 57, 722–738. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1002/pa.2863
https://doi.org/10.1016/b978-0-323-99503-0.00016-8
https://doi.org/10.1016/j.chb.2022.107596
https://doi.org/10.3390/su15086844
https://doi.org/10.1007/s11205-023-03087-9
https://doi.org/10.1109/MeditCom49071.2021.9647550
https://doi.org/10.4018/JGIM.322437
https://doi.org/10.3390/su15108155
https://doi.org/10.1080/00343404.2022.2106360

	Introduction 
	Theoretical Framework and Hypotheses 
	The Role of Public Participation and the Theory of Citizenship Behaviour 
	Information Availability and Data Accuracy 

	The Research Hypotheses and Model 
	Research Method 
	Sampling 
	The Questionnaire Development 
	Ethics 
	Analysis Procedure 

	Results 
	Testing the Measurement Model 
	Common Method Variance and Bias 
	Findings of the Research Hypotheses 

	Discussion and Conclusions 
	Limitations and Future Research 
	References

