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Abstract: Smart sustainable cities (SSC) tend to utilise technology to promote themselves by involving
their citizens in urban development. Several cities around the world have adopted the “smart city”
label in recognition of these advantages. In fact, citizen engagement in public urban development and
decision making has been acknowledged globally in many countries; yet, evaluations of the outcomes
that allow the contribution of empowerment to be measured and compared with other influences are
lacking. This study examines the correlation between stakeholder management measures (SMM) and
citizen participation level (CPL) in the process of achieving an SSC. Four SMM factors were extracted
from a literature review and sent out to be examined by experts in the field of built environments.
Mean score (MS) ranking was used to confirm the importance of these variables in terms of predicting
correlations with CPL. The results were generalised by multiple regression analysis techniques.
This study shows a positive significant correlation between SMM and CPL in terms of Regulation,
Collaboration, Legitimates, and Control. These four predictors make a significant contribution to
escalating the levels of engagement and empowerment of citizen participation (CP). This paper
contributes to knowledge in the field by identifying pillars that can increase CPL. Our findings could
support the stakeholders of SSC projects to raise CPL, not only by hearing their voices but also by
delegating power.

Keywords: smart sustainable cities; citizen participation level; stakeholder management measures;
urban sustainability; Saudi Arabia

1. Introduction

Globally, there has been a huge debate on citizen participation (CP) in urban develop-
ment and decision making [1]. There is a growing body of literature on how to evaluate
the role and importance of empowering citizens to participate in public decisions [2]. Em-
powerment was highlighted by the international organisation for reducing poverty [3].
The role of CP has been discussed widely; yet, the outcomes that allow the contribution
of empowerment to be measured and compared against other influences have not been
concisely presented [4–6]. Empowerment is defined by Narayan [7] as “the expansion of
assets and capabilities of poor people to participate in, negotiate with, influence, control
and hold accountable institutions that affect their lives”. For instance, it has been found in
the literature that countries that emphasise CP significantly outperform other countries
in terms of developing urban projects [8–10]. Understanding the relationship between CP
and stakeholder management measures (SMM) is important to achieve smart sustainable
cities (SSC). Narayan [7] argues that SMMs increase the level of CP, which will improve
SSC outcomes.

The concept of smart sustainable cities was introduced by academics; however, empir-
ical work in this area is still in its preliminary stages [11]. The term “smart sustainable city”
is used to describe a city that has massively applied advanced information and communica-
tion technologies (ICT) in connection with various urban systems. Achieving sustainability
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goals in collaboration with ICT has been an arduous task for urban governments [12]. There
is a lack of policies and strategies for sustainable urban development as it relates to ICT tech-
nology and the participation of the community. A comprehensive framework built on the
smart sustainability concept will enable technology-driven urban development initiatives
with positive environmental and social outcomes [13]. Smart cities are considered open to
accepting new technologies to achieve desired urban outcomes, with sustainability being
one of the key outcomes. However, there is a lack of evidence regarding how sustainability
outcomes are achieved within smart city initiatives [14]. ICT approaches can be used for
the collection and analysis of datasets for the development of urban intelligence functions.
Based on urban simulation models, decision-making strategies can be formulated to achieve
SSC [15].

Recent advancements in ICTs have been implemented to address the social–technical
issues the cities are facing [16]. The application of complex IT solutions to solve complex
problems contributes to the development of smart cities and governments. Smart cities use
IT to provide innovative services, achieve sustainability, and enhance infrastructure institu-
tional capabilities and resilience [17]. Some technologies are utilised in the development of
smart city initiatives. These technologies aim to solve environmental, social and financial
challenges and are considered an integral part of vibrant city life. They are also thought to
enhance socioeconomic stability and improve the quality of city life [18].

According to Andone, Holotescu and Grosseck [19], the SSC demonstrates how tech-
nology supports urban challenges and planning strategies. However, because of the
complicity and interdisciplinary nature of the urban fabric, the role of human and social
capital is unclear [20]. Therefore, cities are not genuinely benefiting from ICT to adopt
CP [21]. The attention given to CP in smart cities has been explicitly criticised because the
role of citizens is very limited [22]. Enabling CP in public urban development and decision
making at all levels of policy and governance has been attempted in some countries [23].
Many scholars have addressed the concern of ignoring citizen participation in resource
allocation decisions. Yet, in practice, cities are not seriously enabling CP [24–26]. For
example, many smart cities, such as London and Dublin, have expressed the intention
to put their citizens’ needs first [27]. Yet, their citizens have no direct engagement with
the development of these cities and instead remain passive beneficiaries [22,28]. Scholars
have argued that smart cities are not about technology, but rather, that the term describes
the extent to which a city facilitates, interacts, and collaborates with its citizens [29–31].
Living labs are based on an experimental approach that provides research opportunities
and examines multiple disciplines [24]. It provides an ICT platform for stakeholders and
involves people-public-private partnerships to improve the existing system. It allows the
transfer of knowledge and economic value among stakeholders, making it possible to
examine sustainable development approaches and advance sustainable practices [32,33].
An organisation focusing on developing sustainable products and monitoring their carbon
footprints provides economic value. Material flow is circulated through municipalities for
waste processing, recycling, and resource recovery. Engaging and participating with the lo-
cal community will transfer knowledge and teach citizens to contribute to environmentally
sustainable and smart cities [34,35].

Additionally, the implementation of e-governance in this technology-driven age is
obligatory for governments [6]. Researchers of urban management systems have indi-
cated that policies and governance shape and transform urban and regional development
agenda [36]. Even though many policies and governments neglect citizen participation in
social, environmental and economic development, the European Charter for the Safeguard-
ing of the Human Rights in the City and the Global Charter-Agenda for Human Rights
in the City were acknowledged by the UN-Habitat to support urban sustainability [29].
For example, the government of Saudi Arabia has successfully leveraged ICT in national
security and commerce, while urban sustainability (environment, economic and social) is
still in an early stage and needs a huge effort to leverage ICT, promote CP and support
urban development. The previous discussion highlights the role of community engagement
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in leveraging ICT to support SSC implementation. Cities could be smart when investing
in human/social capital and ICT to promote sustainable growth and enhance quality of
life [14].

This study fills the gap by identifying SMM and CPL and investigates the relation-
ships and the correlation between SMM and CPL. More specifically, we raise the research
question: to what extent do SMMs correlate with CPL within the context of Saudi Arabia?
Therefore, this study aims to identify SMMs and investigate the relationships with CPLs in
Saudi Arabia. This study contributes significantly to the literature on stakeholder manage-
ment theory (SMT) by examining the correlation between SMMs and CPL. It empirically
supports the decision-makers with the most suitable level of CP and applies them to dif-
ferent cities. In other words, it aims to improve the practice of stakeholders’ management
by presenting how formality, participation, and communication with citizens in urban
development projects. We examined the CPL in smart city projects as per the Arnstein
ladder (eight levels) and to what extent (level) decision-makers are willing to consider
CP. Thus, the study focuses on understanding the point of view of professionals who are
deeply involved in the FSCP on their acceptance of ordinary people participating in urban
development initiatives. In fact, they have conducted public consultations to identify the
community needs in developing SSC.

This paper consists of five sections. The first section introduces the current research
problem in determining the CPL to implement SSC in Saudi Arabia. The second section
discusses the literature review on SMM about CPL and presents an overview of the current
theories on SMM and CP. The third section illustrates the adopted methodology to address
the research aim concerning the relationships between SMM and CPL, while the result and
discussions are presented in the fourth section. The last section concludes the paper by
presenting the study findings, implications, limitations, and areas of further study.

2. Literature Review
2.1. Identifying Citizen Participation Level

It is essential to understand how SMM can positively affect CPL. Regulation, Collabo-
ration, Legitimates, and Control are pillars that prompt CPL [37]. Arnstein [38] argues that
CP is a pillar that contributes to policies and governance to develop a real sustainable city.
In implementing the SSC, it is crucial to gain insightful information by supporting citizen
participation which could be carried out fast and save cost. Yang and Pandey [39] define
citizen participation as decision-making and management processes, i.e., a bottom-up
approach to decision making. The rationale from CP is to design and build services tailored
to their actual needs. Bouzguenda, Alalouch and Nadia [40] sees the hierarchy of citizen
participation in three nodes: (1) digital citizen participation, (2) community Engagement,
and (3) social sustainability. Other scholars such as Arnstein [38] proposed a typology for
CP, which consists of eight levels called the ladder of CP (see Figure 1). The steps of the lad-
der from the bottom to top are as follows: 1—Manipulation, 2—Therapy, 3—Information,
4—Consultation, 5—Placation, 6—Partnership, 7—Delegated Power, and 8—Citizen Con-
trol. Burke [41] believes that CP depends on certain conditions and assumptions; thus, not
all strategies are effective for all organisations.

Bourne [42] elaborated the eight levels ladder proposed by Arnstein [38] as follows:
1—Manipulation level which involves citizens and participants responding to surveys, or
sending their feedback, but not considering their responses. It aims to educate citizens
in planning, not for genuine participation. 2—The therapy level involves participants in
extensive activities related to a project. it still reduces their ability to make changes, where
citizens may be heard with no power to the citizens. 3—Informing level is distributing
information about the stakeholders and informing them about their rights and respon-
sibilities and what is expected from them to be achieved which is the first step towards
influential stakeholders’ participation. It aims to engage citizens when engaging them
in urban development. 4—The consultation level invites stakeholders’ opinions which
legitimate step toward full participation. 5—Placation level is when the stakeholders have
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some power to influence other groups. 6—Partnership is the level at which stakeholders
work together to achieve an outcome that is beneficial to all parties. 7—Delegated power is
delegating management authority to key stakeholder groups, particularly associated with
implementation, significantly improving outcomes. The last is 8—stakeholder control is
when stakeholders control projects and program steering committees that fulfill elite roles.
The difference between CPL and SMM is the extent of empowerment being given to be part
of the decision making. Scholars argue that governments must benefit from citizen-focused
feedback and transform from agency-centric to citizen-centric [6,22]. In addition, it must
consider two dimensions: first, citizen expectations of “citizen-related dimensions,” and
second, facilitating conditions of “related governmental dimensions” [6]. The governments
are still challenged by understanding the needs and expectations of their citizens. This
study adopts these eight levels to operationalise the CP, which were then regressed against
the SMM (performance predictors).
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2.2. Citizen Participation in Smart Sustainable Cities

Citizen participation in smart cities has been investigated by many researchers [43,44].
Smart cities consist of governance, technology, a sustainable environment, economic sta-
bility, and the decision of smart and educated citizens. The European Commission has
characterised smart cities as citizen-centric open innovation environments [45]. Smart city
governance depends on the citizen engagement and its critical to include them. Citizen
participation has been neglected in the past. Social infrastructure based on intellectual
capital is an essential asset. Education, social innovation and creativity are key drivers for
the establishment of smart cities. If imparting knowledge and creativity to the community
through innovative technology is one of the objectives of smart cities, this will create a
resource for the smart city. A society actively using technology and adopting smart services
will enable opportunities for further growth and development [46].

2.3. Sustainability for Maintaining Smart Cities

Rapid urbanisation and growth bring more challenges to the cities, highlighting the
importance of maintaining sustainability. There needs to be a clear working definition of
sustainability on the urban scale, although certain characteristics of urban sustainability
are commonly used [47]. These characteristics integrate the three dimensions of sustain-
ability, i.e., social, environmental, and economical. The environmental dimension considers
ecological aspects and the conservation of natural resources, flora, and fauna [44]. The
social dimension addresses the basic needs of the human, well-being, community, and
equity. In contrast, economic dimensions include the financial well-being of the society.
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A holistic approach of all the dimensions of sustainability taken into consideration will
present SSC [44]. Smart city goals aim to reduce environmental impacts, utilise resources
sustainably, enhance the city’s liveability, and boost economic development by implement-
ing technology. The social dimension of sustainability has often been overlooked and
it is unclear how ICT technologies will improve the general quality of life and reduce
community disruption and social inequity [48].

2.4. Stakeholder Management Theory and Measures

The growing interest in SMT has gained more attention from companies and govern-
ments wanting to implement the same concept into their city’s development. Recently, SMT
has been considered an approach involving humans in the development and management
of a city and avoids centralised policies and decision making [49,50]. More recent devel-
opments have started to consider how SMT relates to firm performance and investigate
how understanding stakeholders’ claims could serve business objectives [51,52]. After
the new public management wave, when governments worldwide decided to give the
private sector room to help the public sector deliver public services, stakeholders became
widely popular in the academic and practitioner vocabularies for helping map out arenas
of power and relationships [53]. However, some countries still do not involve their citizens
in development [40,54]. Therefore, the theoretical framework of this study is based on three
critical articles on SMT: Freeman and Reed [55], Mitchell, Agle and Wood [56] and Gomes
and Gomes [37].

Freeman and Reed [55] invented the SMT and believe that strategic management is
an essential part of the development of a firm. Due to the evolving and globalisation of
capital markets, Freeman, Harrison and Wicks [57] developed a two-tier stakeholder map
that classified stakeholders into primary and secondary (see Figure 2). Scholars such as
Wembe [58] and Ranängen [59] elaborate that the two-tier stakeholder map combines the
optimisation of processes of human emotion and behaviours.
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The existing literature review considers SMT as the continuous and systematic pro-
cess through which a firm establishes positive and constructive relationships with its
stakeholders [60,61]. The theory of SMT suggests that seeking the company’s profit max-

imisation is not the premium objective of the business activity; however, equilibrium among
stakeholders’ expectations is necessary for the long term [62,63]. Berman, Wicks, Kotha and
Jones [64] argue that stakeholders and their satisfaction compete for objectives to develop a
spontaneous managerial approach. Nevertheless, ICT, including the internet, social net-
working and big data, has put more pressure on creating new techniques in the stakeholders’
management space which is increasingly embedded in corporate activities [65].

A large part of the popularity of stakeholders can be attributed to the fact that it
can use it for many purposes. Mitchell, Agle and Wood [56] defined stakeholders into
a more sophisticated model that helps separate stakeholders from non-stakeholders and
explains who should pay attention. As a result, a model for decision-makers is based on
three dimensions: (1) the stakeholder’s power to influence the firm, (2) the legitimacy
of the stakeholder’s relationship with the firm, and (3) the urgency of the stakeholder’s
claim on the firm (see Figure 3). According to Mitchell, Agle and Wood [56], the definition
of power is the influence of others within recognized relationships; Legitimacy refers to
social systems built by societies, including norms, values, beliefs, definitions, and how they
perceive the world; and Urgency is the action that needs immediate attention from the
stakeholders. The bases of the three dimensions are demonstrated as follows.
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Parmar, Wicks and Freeman [66] identify three governance challenges that affect how
managers interact with existing stakeholders and start new relationships. First, investing
in competitive companies can put firms under pressure to coordinate. Second, there is a
vested interest in prioritizing short-term results for shareholders who are not ultimately
responsible for carrying residual risks. Third, shareholders’ interests are diverse. Habisch,
Patelli, Pedrini and Schwartz [60] proposed a view of a firm as the convergence of interests
and expectations that is needed to be considered and integrated into the firm’s strategy.
Since then, there has been an increase in interest in stakeholders’ management and how
firms may build and organise relationships with stakeholders to satisfy their needs better.
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Gomes and Gomes [37] proposed a model that influences the stakeholder in their
decision making regulation, collaboration, legitimation, and control (see Table 1). Each
domain is considered for measuring SMM. First, regulation will help ensure the rules are
in the public interest, including citizens, businesses, civil society, and other community
members [67]. Second, internal, and external agents were identified in the collaboration
domain to deliver public services, which will conduct through a collaboration between
the public and private sectors. Third, legitimation is very close to the regulatory domain.
Third, legitimation is very close in nature to the regulatory domain, but it is more derived
from its institutional environment in which local politicians gain power and legitimacy for
steering the local government for a while. Last, the controller domain is a mechanism that
helps the public sector to be accountable to society and to ensure the availability of funds
that will provide efficiency, effectiveness, and equity to the community.

Table 1. Stakeholders Management Measures.

Predictors Component Source

Regulation The level of empowerment Gomes and Gomes [37]
Collaboration The level of engagement Gomes and Gomes [37,53]
Legitimates Comply with regulation Gomes and Gomes [37,53];
Control Accountability to society Pruzan [68]; Matten and Crane [69]

3. Methodology

This study hypothesised that SMM has a positive correlation with CPL which was
supported by SMT. This study follows the method informed by Osei-Kyei and Chan [70]
that combines a comprehensive literature review and a structured online questionnaire
to examine the correlation between SMM and CPL. The performance predictor and per-
formance outcomes were retrieved from the literature by utilising search engines such as
Scopus, Google Scholar, Elsevier, and the University of New South Wales Library database.
The regression analysis has proven to be a statistical tool that examines the relationship
between two or more variables [71]. Green and Silverman [72] argue that this method can
achieve authenticity and generalisation. Triangulation was adopted for this research to
test the correlation between SMM and CPL. Using two or more methods to investigate
the same thing can avoid potential bias [73]. The performance outcomes and performance
predictors were confirmed by MS ranking by distributing an online questionnaire to experts
in the built environment field to determine whether they agree with the relationship ex-
tracted from the literature review. The outcome was then tested by quantitative hierarchical
regression analysis to generalise the results [74].

3.1. Data Collection

An online questionnaire survey was conducted to establish a robust point of view of
the stakeholders [75]. It also helps to identify the stakeholders’ management measures and
investigate the relationships with citizen participation levels [54]. A mixture of participants,
professionals and academics, eliminates any misunderstanding and reduces the lack of
knowledge, and observational evidence [76]. Therefore, this study was conducted by using
an online questionnaire to collect the opinions of stakeholders of the Future Saudi Cities
Program (FSCP), and from professionals (urban planners, architectural designers, and
real estate developers), government representatives (FSCP officers from the Ministry of
Municipal and Rural Affairs (MOMRA) UN-habitat, and policymakers), and academics.
The survey focused on investigating the correlation between SMM and the level of citizen
participation. We utilised a five-point Likert scale to assess the importance of the selected
performance predictors and the performance outcome [77].

The questionnaire was divided into five sections as follows: The first section was designed
to obtain the background information of the expert participants (Supplementary Materials).
The second section was designed to present the important variables for stakeholder man-
agement measures. Additionally, section two utilised the five-point Likert scale for the
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ranking of the importance of each variable [77]. The participants were asked to choose
from one of the five options which represent “Least Important (1)”, “Fairly Important”,
“Important”, “Very Important”, and “Extremely Important (5)”, respectively [78]. The third,
fourth, and sixth sections were designed to examine the predictor and output performance
the following scale was used: “Least adopted (1)”, “Fairly adopted”, “Neutral”, “-Well
adopted”, “Fully adopted (5)”, respectively [78].

Expert sampling was adopted to determine the population size [79,80]. However,
Yager, Kunkle, Fochtmann, Reid, Plovnick, Nininger, Silverman and Vergare [81] pointed
out that the word “Expert” does not always mean skilled in the field; as a result, it can
be interpreted in many ways. The targeted participants must meet the selection criteria.
First, the nominated participants must have at least 10 years of cognitive experience in
urban development and at least three years of experience in smart cities. Second, those
who represent FSCP, must be involved directly in FSCP in the implementation process and
occupy a senior position or above. Third, the participants from academia must have a PhD
in urban planning or any related discipline. Fourth, the participants from the industry must
be involved in urban planning or smart city implementation. To determine the sample
size, the number of predicted variables must be determined first [82]. For social science
studies, it is recommended by Stevens [83] that for each variable, about 15 participants
are needed. Coakes and Steed [84] suggested that 15 participants per predictor variable
are valid. There were 15 predictor variables involved, so a minimum of 225 sets of data
were needed. Based on the selection criteria mentioned earlier, a total of 265 responses
were collected; however, 245 valid responses were received and analysed. The duration
of data collection was three months, and three reminders were sent to the participant to
complete the survey. The participants were reached via the Saudi Council of Engineers
(SCE), their employers’ webpage and LinkedIn, which contains their position, experiences,
and their involvements.

Table 2 shows the frequency and percentage distribution of demographic variables
contained in the survey. Most of the participants were male (n = 201, 82.0%), 43 (17.6%)
of them were female, and 0.4 people indicated another gender. Ninety-six (39.2%) of the
participants were between the ages of 40 and 49, 75 (30.6%) were between 30 and 39 years,
63 (25.7%) were of an age 50 years and above, while 11 (4.3%) were of an age between
18 and 29 years. Close to half of the participants had a bachelor’s degree (n = 117, 47.18%),
108 (44.1%) were postgraduate holders, 14 (5.7%) had other levels of education, and
6 (2.4%) had a diploma. Hence, 67 held PhD degrees and 41 master’s degrees. Thus,
the participants were well-educated which helped to achieve the aim of this study. It is
crucial to capture the point of view of experts who have more experience than young people.
About 108 (44.1%) of the participants stated urban planning as their field of profession,
42 (17.1%) indicated management as their field of profession, and 39 (15.9%) indicated
IT and architecture, respectively, as their field of profession. Eleven (4.3%) participants
indicated other fields of profession, while eleven (4.5%) indicated civil engineering as their
field of profession. The variety of disciplines of the participants will enrich the output
of this study. About 138 (56.3%) of the participants work in the public sector including
41 (30%) that are involved in the FSCP, 78 (31.8%) work in the private sector, 26 (10.6%)
work in the academic sector, while 3 (1.2%) are freelancers. It is worth mentioning that
all participants from the academic sector hold a PhD degree. When it comes to regula-
tion and collaboration, it is important to obtain the higher voice of the public sector. In
terms of work experience, 118 (48.2%) have relevant experience in architecture, urban
planning, management, engineering, or ICT for a period of between 15 and 20 years;
55 (22.4%) have 20 and above years of experience; 48 (19.6%) have 10 to 15 years of experi-
ence; 15 (6.1%) have between 5 and 10 years of experience; while 9 (3.5%) have between
0 and 5 years of experience. In this sense, participants with more experience are more likely
to be considered for their efficiency, uniqueness, and legitimacy.
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Table 2. Statistics for the demographic variables.

Variables Frequency (n = 245) Percentage

Gender Male 201 82.0
Female 43 17.6
Others 1 0.4

Age 18–29 11 4.5
30–39 75 30.6
40–49 96 39.2
50– and above 63 25.7

Level of Education Bachelor’s degree 117 47.8
Diploma 6 2.4
Masters 41 16.8
PhD 67 27.3
Others 14 5.7

Field of Profession Architecture 39 15.9
Urban Planning 108 44.1
Business
Management 42 17.1

Civil Engineering 6 2.5
IT 39 15.9
Others, 11 4.5

Sector of Practice Public Sector (FSCP
%30) 138 56.3

Private Sector 78 31.8
Academia 26 10.6
Freelance 3 1.3

Years of Experience 0–5 9 3.7
6–10 15 6.1
11–15 48 19.6
16–20 118 48.2
21–more 55 22.4

3.2. Data Analysis Techniques

To determine whether there is a relationship between the categorical variables, mean
score (MS) ranking and regression analysis were adopted to analyse the collected data.
However, the content focused on the investigation of the correlation between SMM and the
level of CP. The Statistical Package for the Social Sciences version 26.0 software (SPSS) was
utilised to examine any relationships in terms of ranking or grouping that arise from the
collected data.

The MS technique was used to evaluate the importance of the set of independent and
dependent variables [85]. The collected data were analysed to examine the relationship
between SMM and CPL. MS is extensively used in built-environment studies to evaluate
the importance of a set of variables [86–88]. Equation (1) was utilised to calculate MS
ranking [87]. SPSS software was used to analyse any cross-tabulations, relationships or
grouping that exist in the collected data.

M =
∑ s
n

(1)

where M represents the mean score, S is the participants’ score based on a Likert scale, and
n is the total number of participants.

Regression analysis is a powerful statistical approach to examine the relationship
between two or more variables (dependent and independent) of interest [71]. It is one of
the techniques commonly used in the academic field which builds upon outcomes variables
by predicting values [78]. If the variables are single, that is simple regression analysis, but
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if more variables are involved, that is referred to as multiple regression analysis. Cheung
and Chan [87] provided Equation (2) for multiple regression analysis.

Yp = α + β1X1 + β2X2 + . . . + βk Xk + εi (2)

where α is the intercept; β1, β2, . . . , βk are the regression coefficients; K1, K2, . . . , Kk are
units; and εi represent the predictive error or residual.

Some basic assumptions must be met to ascertain the adequacy and fitness of the
predictive model. The technique was used to regress each performance outcome of CPL
against influencing factors (Regulation, Collaboration, Legitimates, Control). The regression
analysis aimed to validate the overall relationship between the performance outcomes of
CPL and predictors of SMM, and the individual relationships between CPL and SMM. In
this study, the normality test and heteroscedasticity test were conducted, where the former
test is an important test to measure the distribution among variables, and the latter test
reveals the error of any normality test. It appears that the points follow the line, so it can be
concluded that the collected data are normally distributed.

3.3. Data Reliability

To establish the consistency and reliability of the collected data, the Cronbach alpha
test was conducted. Cronbach’s alpha measures the degree of internal consistency among
the survey participants. The Cronbach’s alpha value ranges between 0 and 1.0. When
Cronbach’s alpha is greater than 0.7, the participants’ opinions about the influence of
criteria on each other are said to be highly consistent [89]. Thus, Table 3 contains the
Cronbach alpha values for each variable used to determine if the SMM is consistently
measured and, hence, reliable. A scale with a Cronbach alpha coefficient greater than 0.5
is considered to be reliable [90]. Regulation, Collaboration and Legitimates have a higher
reliability value, but Control shows a lower value, yet it is above 0.5, therefore, reliable. It
also indicates that the human factor is an important factor in the smart cities project.

Table 3. Reliability of data.

Factors Number of Items Cronbach’s Alpha

Performance predictors
Regulation 6 0.735
Collaboration 5 0.648
Legitimates 2 0.754
Control 3 0.549

Performance outcomes
Manipulation 1 0.465
Therapy 1 0.438
Information 1 0.633
Consultation 1 0.638
Placation 1 0.763
Partnership 1 0.784
Delegated_Power 1 0.564
Citizen_Control 1 0.562

In addition, the result of Cronbach’s alpha for performance outcomes indicates the
consistency and reliability of the data. As shown in Table 3, Information, Consultation,
Delegated Power, and Citizen Control indicate a coefficient and reliable data; Placation and
Partnership are highly consistent and reliable data.

4. Result and Discussions

The proposed performance outcomes and influencing management factors were con-
firmed but refined as follows: Regulation, Collaboration, Legitimate, and Control. First of
all, Table 4 shows six variables of the performance Predictor: Regulation, while Collabora-
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tion, Legitimate, and Control have four, two, and three variables, respectively. As suggested
by Koopmans, Bernaards, Hildebrandt, de Vet and van der Beek [91], the cut-off value for
the mean score is 2.4 to determine the acceptance measures. The highest MS ranking for
SMM has positively affected the level of citizen participation, with an MS of 3.86. While
adopting the concept of CP, increasing participation, managing external stockholders, and
having a vision have MS ranging between 3.76 and 2.48, which is considered an acceptable
measure. Moreover, considering a fund for civic engagement in smart cities that is allocated
by the government has a mean score of 2.44 and it is ranked as the sixth most important
factor among the regulation predictors.

Table 4. Ranking of Performance Predictors.

Mean Score SD * Rank

Regulation
Stakeholder management measures in Saudi cities have positively affected the
level of citizen participation. 3.8664 0.82927 1

Saudi cities adopt the concept of citizen participation. 3.7627 0.90557 2
Saudi cities have stimulated regulations towards increased participation. 2.7415 1.07433 3
Saudi cities adopt to manage external stakeholders in delivery smart cities. 2.5193 1.06707 4
Smart cities provide a vision towards an ideal future city. 2.4873 1.02098 5
The local government typically allocate a certain amount of funding for civic
engagement in a smart city project. 2.4492 0.9728 6

Collaboration
Tapping citizens’ knowledge and experience 3.4249 1.07265 1
Saudi cities explore what products and services can be provided to citizens 2.7039 1.08391 2
Stakeholders engage and involve citizens in urban development 2.6638 1.06192 3
Stakeholders adopt citizens so they become more credible data producers 2.6114 1.06048 4

Legitimate
Stakeholders adopt local government initiatives to meet citizens’ needs 2.7773 1.02093 1
Stakeholders recruit and retain citizens to participate 2.5633 1.01379 2

Control
Saudi cities adopt information and communication technology to increase
citizen participation 3.7682 0.94112 1

Stakeholders learn about citizens’ preferences 2.4716 1.00233 2
The availability of sensory data in Saudi cities is enough 2.1030 1.07384 3

* Standard Deviation.

In addition, Table 4 shows that the Collaboration variable tapping citizens’ knowledge
and experience is ranked as the second highest variable that affects the performance
predictor of Collaboration with an MS of 3.42. In addition, exploring the product and
services that are provided for citizens and involving citizens in urban development are
ranked second and third, respectively. The adoption of citizens to become more credible
data producers is ranked fourth with a mean score of 2.61. Moreover, stakeholders adopt
local government initiatives to meet citizens’ needs and recruit and retain citizens to
participate which explains why the performance predictor Legitimate has an MS of 2.7
and 2.5, respectively. Finally, the performing predictor Control has the variables of Saudi
cities adopting ICT to increase citizen participation, stakeholders learning about citizens’
preferences, and the availability of sensory data in Saudi cities is enough to have an MS
of 3.7, 2.4 and 2.1, respectively. The last variable was removed due to an unsatisfactory
meeting of the minimum MS value.

Additionally, Table 5 confirms and ranks the eight performance outcomes to be suffi-
cient for measuring the CPL within the context of Saudi Arabia, based on the mean score
and standard deviation where Partnership is ranked first and placation second. However,
Manipulation shows a very low mean score, thus ranked the last.

Before conducting the regression analysis, it is important to conduct the residual
analysis to examine the normality and heteroscedasticity. Multiple regression assumes
there is a linear relationship between dependent and predictor variables. Figure 4 shows
the scatter plots that explain the normal probability of statistical residual and these points
that fall in this line represent more or less the normal distribution and linear relationship of
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the variables. Some deviations can be seen above the centre, but generally, the points do
seem to follow the line, so it is concluded that the collected data are normally distributed.
As suggested by Steger, Mair, Kofler, Pittore, Zebisch and Schneiderbauer [92], the observed
unstandardised residuals are normally distributed and accepted where minor deviation
from normality is not a cause or effect.

Table 5. Ranking of Performance outcomes.

Mean Score SD * Rank

Partnership 7.1680 0.69115 1
Placation 4.3160 0.67078 2
Consultation 3.4760 0.89702 3
Information 3.2920 1.92185 4
Delegated Power 1.9360 1.52236 5
Citizen Control 1.2680 1.43079 6
Therapy 1.4760 0.89702 7
Manipulation 0.5800 0.74688 8

* Standard Deviation.
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Figure 4. Normal probability plot from residual analysis.

To test the research hypothesis, which is that an SMM has a positive correlation
with CPL, we followed the same method as Alshamrani, Alshibani and Mohammed [93]
where correlation analysis was performed before the regression analysis to elaborate on
the relationship between the performance outcomes. Akoglu [94] suggested that any
relationship between two variables that have a value lower than ±0.4 is considered a weak
relationship. For each performance outcome, in addition, another correlation coefficient
was conducted to examine the relationship with the performance predictors. The results
in Table 6 show the bivariate correlation value between all levels of citizen participation.
The result explained that there exists a strong significant positive correlation between CP
level and regulation (r = 0.86), collaboration (r = 0.77), legitimate (r = 0.66) and a significant
moderate positive correlation between CP level control (r = 0.54). It is worth mentioning
that there is a variation in the relationship between variables with each other; however, this
relationship does not mean there is causation or effect between any two valuables [92].
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Table 6. Correlation coefficients among the input performance predictors SMM.

CP Level Regulation Collaboration Legitimates Control

CP Level 1
Regulation 0.860 1
Collaboration 0.775 0.728 ** 1
Legitimates 0.663 0.549 ** 0.726 ** 1
Control 0.542 ** 0.564 ** 0.576 ** 0.694 ** 1

** Correlation is significant at the 0.01 level (2-tailed).

In addition, the correlation between the variables was computed by utilising the
factor loading in the structure matrix presented in Table 6. In essence, any loading of over
0.10 is going to influence the factor’s group and this is because of satisfactory variance
explanations. For example, 12 variables that show significant loading above 0.10 were
grouped under factor 1 as key predictors. Nine variables were grouped under factor 2
as key predictors. Eight variables were grouped under factor 3 as key predictors. Nine
variables were grouped under factor 4 as key predictors. The above four factors, which
combined the 38 variables, respectively, are defined as the most critical success factor group
as shown in Table 6.

The eight performance outcomes as confirmed earlier in Table 5 were regressed against
performance predictors. Tables 7–14 show the results of the multiple hierarchical regression
analysis conducted to predict CPL from SMM. Eight regression equations are listed below
for regression analysis. The four predictors of SMM including Regulation, Collaboration,
Legitimacy, and Control indicate a significant correlation with the CPL. However, the result
presented in Tables 7–14 shows that the predictors are not correlated with all eight levels
of performance outcome. For instance, the predictor Regulation escalates CPL from the
Manipulation level to Partnership level. Collaboration and Legitimacy raise the CPL from
Manipulation level to Delegated power level. Control boosts the CPL from the Information
level to the Partnership level. In most levels, the multiple regression models showed there
was a significant overall correlation between the CPL and SMM (Adj. R2 > 0.5; as suggested
by Ahadzie, Proverbs and Olomolaiye [95] and Lam [96]), except in Delegated Power and
Citizen Control. The results are summarised as follows:

• Tables 7–12 show 74 to 88.2% of the variances in six out of eight of the performance
outcomes (dependent variables) could be explained by the predictor variables.

• Table 7 shows that Manipulation could be significantly predicted by all four SMMs
including Regulation, Collaboration, Legitimates and Control, all of which were found
to be significant predictors as shown by the p-value of <0.05 (Draper and Smith [71]
(F = 305.49, p < 0.001, R2 = 0.756, Adj. R2 = 0.733)).

• Table 8 shows that Therapy could be significantly predicted by all four SMMs,
(F = 355.49, p < 0.001, R2 = 0.856, Adj. R2 = 0.853).

• Table 9 shows Information could be significantly predicted by all four SMMs
(F = 20,424, p < 0.001, R2 = 0.804, Adj. R2 = 0.765).

• Table 10 shows that Consultation could be significantly predicted by all four SMMs
(F = 20,424, p < 0.001, R2 = 0.897, Adj. R2 = 0.882).

• Table 11 shows that Placation could be significantly predicted by all four SMMs
(F = 355.49, p < 0.001, R2 = 0.856, Adj. R2 = 0.853).

• Table 12 shows that Partnership could be significantly predicted by all four SMMs
(F = 23.954, p < 0.001, R2 = 0.758, Adj. R2 = 0.740).

• Table 13 shows that Delegated Power could not be significantly predicted by all the
SMMs as the Adj. R2 was only 0.273 (F = 23.954, p < 0.001, R2 = 0.285, Adj. R2 = 0.273).

• Finally, Table 14 also shows that Citizen Control could not be significantly pre-
dicted by the SMM as the Adj. R2 was only 0.300 (F = 27.190, p < 0.001, R2 = 0.312,
Adj. R2 = 0.300).
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Table 7. Multiple regression results for performance predictors against Manipulation a.

Model/Predictor
Unstandardised Coefficients Standardised Coefficients

p-Value Sig. F
B Std. Error Beta

1 (Constant) −0.04 0.086
Regulation b 0.337 0.031 0.336 0.015 0.722
Collaboration b 0.234 0.029 0.273 0.018 0.743
Legitimates b 0.217 0.021 0.312 0.009 0.695
Control b 0.252 0.026 0.284 0.069 0.681

a. Dependent Variable: Manipulation. b. Predictors: Regulation, Collaboration, Legitimates, Control. F = 305.49,
R2 = 0.756, Adj. R2 = 0.753.

Table 8. Multiple regression results for performance predictors against Therapy a.

Model/Predictor
Unstandardised Coefficients Standardised Coefficients

p-Value Sig. F
B Std. Error Beta

1 (Constant) −0.08 0.172 0.642
Regulation b 0.674 0.063 0.336 0.016 0
Collaboration b 0.469 0.057 0.273 0.018 0
Legitimates b 0.435 0.043 0.312 0.040 0
Control b 0.504 0.052 0.284 0.034 0

a. Dependent Variable: Therapy. b. Predictors: Regulation, Collaboration, Legitimates, Control. F = 355.49,
R2 = 0.856, Adj. R2 = 0.853.

Table 9. Multiple regression results for performance predictors against Information a.

Model/Predictor
Unstandardised Coefficients Standardised Coefficients

p-Value Sig. F
B Std. Error Beta

1 (Constant) 0.966 0.056 0
Regulation b 1.241 0.020 0.271 0.004 0
Collaboration b 1.275 0.019 0.325 0.003 0
Legitimates b 1.254 0.014 0.394 0.003 0
Control b 1.238 0.017 0.306 0.007 0

a. Dependent Variable: Information. b. Predictors: Regulation, Collaboration, Legitimates, Control. F = 20,424,
R2 = 0.804, Adj. R2 = 0.765.

Table 10. Multiple regression results for performance predictors against Consultation a.

Model/Predictor
Unstandardised Coefficients Standardised Coefficients

p-Value Sig. F
B Std. Error Beta

1 (Constant) 0.959 0.067
Regulation b 1.49 0.024 0.271 0.001 0.724
Collaboration b 1.53 0.022 0.325 0.007 0.813
Legitimates b 1.504 0.017 0.394 0.006 0.794
Control b 1.486 0.02 0.306 0.001 0.729

a. Dependent Variable: Consultation. b. Predictors: Regulation, Collaboration, Legitimates, Control. F = 20,424,
R2 = 0.897, Adj. R2 = 0.882.

Table 11. Multiple regression results for performance predictors against Placation a.

Model/Predictor
Unstandardised Coefficients Standardised Coefficients

p-Value Sig. F
B Std. Error Beta

1 (Constant) −0.321 0.689 0.642
Regulation b 2.695 0.251 0.336 0.002 0
Collaboration b 1.875 0.229 0.273 0.009 0
Legitimates b 1.739 0.171 0.312 0.008 0
Control b 2.014 0.208 0.284 0.001 0

a. Dependent Variable: Placation. b. Predictors: Regulation, Collaboration, Legitimates, Control. F = 355.49,
R2 = 0.856, Adj. R2 = 0.853.
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Table 12. Multiple regression results for performance predictors against Partnership a.

Model/Predictor
Unstandardised Coefficients Standardised Coefficients

p-Value Sig. F
B Std. Error Beta

1 (Constant) 0.401 0.085 0
Regulation b 1.259 0.031 0.133 0.000 0
Collaboration b 1.259 0.028 0.155 0.000 0
Legitimates b 1.188 0.021 0.181 0.000 0
Control b 6.212 0.026 0.744 0.000 0

a. Dependent Variable: Partnership. b. Predictors: Regulation, Collaboration, Legitimates, Control. F = 23.954,
R2 = 0.758, Adj. R2 = 0.740.

Table 13. Multiple regression results for performance predictors against Delegated Power a.

Model/Predictor
Unstandardised Coefficients Standardised Coefficients

p-Value Sig. F
B Std. Error Beta

1 (Constant) 0.932 0.665 0.162
Regulation b 0.364 0.242 0.105 0.133 0.133
Collaboration b 0.757 0.221 0.254 0.001 0.001
Legitimates b 0.423 0.164 0.175 0.011 0.011
Control b 0.456 0.201 0.148 0.024 0.024

a. Dependent Variable: Delegated Power. b. Predictors: Regulation, Collaboration, Legitimates, Control.
F = 23.954, R2 = 0.285, Adj. R2 = 0.273.

Table 14. Multiple regression results for performing predictors against Citizen Control a.

Model/Predictor
Unstandardised Coefficients Standardised Coefficients

p-Value Sig. F
B Std. Error Beta

1 (Constant) 0.725 0.415
Regulation b 0.192 0.151 0.087 0.375 0.375
Collaboration b 0.465 0.138 0.246 0.474 0.474
Legitimates b 0.297 0.103 0.193 0.438 0.438
Control b 0.373 0.126 0.19 0.410 0.410

a. Dependent Variable: Citizen Control. b. Predictors: Regulation, Collaboration, Legitimates, Control. F = 27.190,
R2 = 0.312, Adj. R2 = 0.300.

4.1. Regulation and the CPL

This study shows that the predictor Regulation which is one of the SMMs has a sig-
nificant relationship with CPL. To frame this study in the context of the existing literature
and to test for the sensitivity of our results to performance measures, we also ran analyses
to determine to what level regulation contributes to the CPL. The regulation was found
to be a significant positive predictor for most of the performance outcomes as shown in
Tables 7–12. The analysis shows a significant positive correlation with a p-value of <0.01
against most of the CPL. However, Tables 13 and 14 emphasise that Regulation is not a
significant predictor of the performance outcome: Delegated Power and Citizen Power.
This is consistent with the argument of Ventriss, Barber, Boyte, Crenson, Gran, Susskind
and Elliott [97] that it is not recommended to increase the level of citizen participation
to the highest level of participation and power which leads to distraction and fraction-
alisation. Madsen and Ulhøi [98] argue that stakeholder theory has gained substantial
attention as an explanation of firm behaviour. Additionally, they believe that the influence
of stakeholders, including citizens on regulation, has a positive influence on stakeholders’
commitment; hence, it also influences their decision making. In other words, regulation can
either support the increase in involvement of citizen participation or it also can decrease
empowerment. Coglianese [99] claims that involving CP in the regulatory process is a
fundamental transformation and revolutionary, and when adopting technology can make
a true revolution effort. Based on the results (p-value < 0.001, t-value = +2.508), predictor
Regulation could significantly increase the CPL from Manipulation to Partnership. In
other words, regulation can play an important role in the SSC development starting from
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manipulation where it educates participants in partnership, where citizens can negotiate
with their stakeholders and decision-makers. According to Tables 7–12, it is not recom-
mended for the decision-maker to delegate power to CP. This is the first step toward smart
sustainable cities.

4.2. Collaboration and CPL

Collaboration means the level of engagement between stakeholders and CP and
to what extent it has been conceived in a particular way. The performance predictor
Collaboration was tested, and it was found to be the most significant positive predictor as
shown in Tables 7–13. The analysis shows a significant positive correlation with a p-value of
<0.008 and t-value = +8.177. In other words, the predictor Collaboration supports CPL from
the level of Manipulation to Delegated power. In addition, the predictor of Collaboration
can be significantly effective from the level of Information to Partnership. On the other
hand, Citizen Control is not supportive and not significant to the predicter Collaboration
as shown in Table 14, where the p-value of >0.474 and the t-value = 0.204. According
to Dean [100], Collaboration is characterised by trust, reciprocity, and non-domination.
Additionally, it helps in solving urban issues at any scale of a neighbourhood, district, or
city level [101]. Collaboration leads to working together as partners but still acquiescing to
each other power [100]. This study shows a significant relationship between Collaboration
and CPL. Collaboration was found to be the most significant positive predictor for the
performance outcome of CPL and could significantly increase the CPL from Manipulation to
Delegated Power. To put it another way, Collaboration can play a significant role in the SSC
development starting from Manipulation where it initially engages participants to delegate
power where citizens can not only negotiate with their stakeholders and decision-maker
but also possess real decision making toward smart sustainable cities. Smart governance
develops collaborative ecosystems with citizens and other entities to engage in smart city
initiatives and solve public challenges [102].

4.3. Legitimate and CPL

Legitimacy arises from a close relationship between citizens and local authorities. The
Legitimate predictor is tested to determine the significant correlation with the performance
outcome CPL. As shown in Tables 7–13 the predictor Legitimate has a significant positive
correlation with a p-value of <0.000 and t-value = +2.269, yet it has no significant correlation
at the level of Citizen Control where p-value of <0.410 and t-value = +0.003 as shown in
Table 14. In other words, Legitimate can positively increase the CPL from Manipulation to
Delegated Power. As suggested by Häikiö [103], administrative logic plays a vital role in
structuring the legitimacy of CP. It is not just represented by traditional democracy, but a
genuine movement to deliberate the CP positively and effectively [103–105]. The power
of predictor Legitimate is that social discourse and cultural understanding, which CP
raises, determine how rules, justification, and authority are legitimised [106]. Häikiö [103]
argues that shared beliefs, values, and expectations justify the legitimacy of power relations
between stakeholders and CP. Based on the results in Tables 7–14, the predictor Legitimate
could significantly increase the CPL from Manipulation to Delegated power. To elaborate
more, Legitimacy can play a significant role in SSC development starting from Manipu-
lation where it initially builds relationships and includes participants to delegate power
where citizens can become trustworthy and contribute to the decision-making process
toward smart sustainable cities. The citizens can provide their experience, assist in data
collection, impart democratic values, and represent the community’s need through active
participation [107].

4.4. Control and CPL

Control means accountability to society. This predictor was significant for most of the
performance outcomes as shown in Tables 9–12. Tables 7 and 8 indicated a p-value of >0.05
and a t-value = 0.000. Therefore, the performance outcome Manipulation and Theory are not
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significantly correlated to the predictor Control. Additionally, as shown in Table 14, Citizen
Control has a p-value of >0.05 and t-value = 0.003, which indicated no significant correlation
with the predictor Control. On the other hand, the performance outcomes of Information,
Consultation, Placation, Partnership and Delegated Power have a significant correlation
with a p-value of <0.01 and t-value > +2.269. Rosen and Painter [108] argue that the predictor
Control should only extend partial community authority; it does not fundamentally alter
the power imbalances between stakeholders that limit community influence over local
decisions. It is also consistent with the arrangement of Rosen and Painter [108] that absolute
Citizen Power could lead to dissipation in public services and resources. Therefore, it is
recommended not to consider Citizen Control for the highest level of CP. Based on the
results elaborated in Tables 7–14, the predictor Control could significantly increase the
performance outcome of CPL from Information to Delegated power. In other words,
Control can range from hearing citizens’ voices (Information) to negotiating and possessing
accurate decision making (Partnership) toward smart sustainable cities.

5. Conclusions

This study sought to establish the relationship between SMM and CPL to implement
an SSC, enabling us to discover the predictors from different perspectives. An online
questionnaire was utilised to collect data from practitioners (urban planners, architectural
designers, and real estate developers), government representatives (FSCP officers from
MOMRA UN-habitat and policymakers), and academics in the built environment. The
participants agreed that SMM influenced the performance outcome of CPL with diverse
stakeholders. The study found that the predictors of regulation, collaboration, legitimate,
and control, as derived from SMT, are significant predictors of the CPL within Saudi Arabia.
This study recommends stakeholders’ participation in smart city authorities to raise the
level of CP by providing them with an opportunity to be part of the regulations, engaging
them in the process, and as a basis for enhancing stakeholders’ involvement in all critical
phases of strategic management in developing SSCs.

This study contributes to knowledge by examining the relationship between SMM
that elevates CPL. This study shows a significant positive correlation between SMM and
CPL regarding regulation, collaboration, legitimates, and control. These four predictors
significantly contribute to escalating the engagement and empowerment of citizen partic-
ipation (CP) to a higher level. However, the predictors are not correlated with all eight
levels of performance outcomes. For instance, the predictor regulation escalates CPL from
the manipulation level to the partnership level, while collaboration and legitimacy raise
the CPL from the manipulation level to the delegated power level. The implication to
practice is to raise citizen participation in urban development to achieve SSC. Fundamen-
tally, the four predictors of SMM influence the stakeholders including the government
policy, decision-makers and urban planning practitioners which constitute the level of
citizen participation that can be considered and promote more inclusive participation in
the community which supports the implementation of an SSC. Few empirical studies have
examined these predictors in citizen participation in implementing an SSC. Consequently,
this study provides a better understanding of factors that influence CPL, which, in turn,
will contribute to the development and implementation of SSC.

Some inherited limitations affect the findings of this study. The response rate is low,
although 245 responses are generally adequate compared to other studies. The FSCP is cur-
rently implemented in 17 pilot cities, so further research should be conducted nationwide
when this program is fully rolled out to improve the overall generalisation. Hence, the
findings from this study should be generalised with caution. Moreover, the data collection
was limited to participants in Saudi Arabia only, with a need for more diversity in the
survey respondents. Although most urban professionals in Saudi Arabia are male, efforts
were made to include female respondents. Additionally, we could have improved the
inclusion of ordinary citizens with a solid connection to urban development. Therefore, the
views of women professionals on citizen participation will be addressed in future studies
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when their representation in the industry improves. Finally, this study focuses on SMM
and CPL through a survey instrument. Furthermore, future research could be an in-depth
examination through a qualitative approach such as focus groups, the Delphi method or
interviews. Considering these limitations gives in-depth insight and understanding of how
SSCs could achieve success by increasing the CPL in developing countries.
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