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Abstract: With the growing implementation of smart city projects and the significance of the research
problem related to effective design thinking, the opinion of the ordinary citizens have become very
relevant and contemporary. The current paper presents a quantitative empirical study focused on the
attitudes towards and the readiness to accept smart cities in the specific context of Qatar. The study
employs a survey questionnaire as a data collection tool. The survey is distributed online among
a sample of 40 respondents from Qatar, including both residents and non-residents of smart cities
in the country. Even though the sample is not representative of the Qatari population, the present
study provides preliminary findings and fundamental insights into this novel topic in a specific
socio-economic context. The major findings of the study uncovered that the respondents show quite
positive attitudes toward diverse aspects related to smart economy, smart people, smart governance,
smart mobility, smart environment, and smart living, as well as significant readiness to accept this
lifestyle. However, the respondents demonstrate concerns related to the privacy and security of
the people living in smart cities. The superiority of fundamental aspects of life like housing and
healthcare in smart cities compared to conventional ones are also questioned by the respondents.

Keywords: smart cities; Qatar; smart economy; smart people; smart governance; smart mobility;
smart environment; smart living

1. Introduction

The urbanization of cities and the need to provide quality services to citizens have
become among the major challenges for government. As a result, authorities have expedited
the use of technologies to provide different services and address the complexities and
challenges related to lack of quality housing, transportation, geographical challenges,
pollution, and economic challenges, among others [1,2]. This is being seen in the concept
of smart cities which has become a trend and is expected to solve a majority of the urban
problems. Nowadays, smart cities are gaining vast popularity in diverse socio-cultural
contexts. Therefore, the research problem related to the different aspects of the smart city
projects is attracting the interest of various academics and practitioners.

Researchers have pointed out that the use of technology such as mobile-based based
services, advanced analytics, and the Internet of Things has the potential to provide a higher
quality of life to its citizens across their daily lifestyles [3,4]. Having said this, there is
limited research that provides a holistic framework to incorporate the different components
of the smart city ecosystem. Considering this, the present research delves into the factors
which facilitate the adoption of smart cities, specifically in the case of Qatar.

This paper creates a methodological approach that investigates the readiness of citi-
zens to accept the different aspects of smart cities. It also involves a review of the existing
theoretical knowledge which has been used as the foundation to delve into the different
aspects of smart cities and conduct a quantitative investigation. The quantitative primary
research has been conducted to identify the attitudes of Qatari citizens to different aspects
of smart cities: smart economy, smart people, smart governance, smart mobility, smart
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environment, and smart living. Furthermore, the primary research investigates the readi-
ness of Qatari citizens to accept the smart city concept. The quantitative primary data has
been collected using a survey questionnaire and the results are analyzed using descriptive
statistical techniques.

The present article is organized into six separate sections. After the current intro-
ductory section, a critical review of the literature is carried out to provide the conceptual
basis for the performed primary research. The following section presents the methods
used in the empirical research in this article. In addition to that, the results of the per-
formed quantitative primary research, outlining the sample demographic and the survey
analysis are exposed. The primary research findings are discussed in light of the existing
academic knowledge in the discussion section, while the main findings are summarized in
the concluding section.

2. Literature Review

The literature review presented in this section provides the conceptual basis for
understanding the topical research problem investigated in this article. This section offers
a critical review of the existing knowledge related to important aspects of the smart city
projects. This section covers the conceptualization of smart cities, representation of design-
thinking frameworks, success factors for smart city projects, readiness to accept smart
cities are reviewed from the perspectives of both citizens and the state, as well as the
benefits and challenges connected to smart city projects. In the end, it outlines the identified
research gap.

2.1. Conceptualization of Smart Cities

The present section begins with the conceptualization of smart cities aimed at provid-
ing a theoretical basis for the study. While literature identifies that the provision of services
in the last century has significantly transformed the way cities operated, the increase in
industrial activities and populations has strained urban resources all across the world [5].
This transformation has presented a significant challenge to administrators and urban
planners. As a result, the term “smart cities” has surfaced. Otherwise, these cities are
referred to as “digital cities”, “electronic cities”, or “information cities” [6].

Broadly, the concept of smart cities is relevant to various political, industrial, and
scientific entities. Factors such as the overwhelming influx of population from rural to urban
areas are also identified in the discussion justifying the imminent need for smart cities [7].
Literature draws relevance of the modern concept of smart cities to stem from the early
works of urban planners who proposed the transformation of slums into neighborhoods
that were equipped with facilities for comfort and convenience [8]. The author’s emphasis
on the use of modern technology for this purpose provides a solid basis for the theoretical
approach toward smart cities. However, this theoretical premise was not sufficient to
attend to the rising complexities regarding overpopulation, energy consumption, resource
management, and environmental protection [9]. Even though cities of the future have
been continually planned over the last century, the recent decades have led to more precise
theoretical frameworks being developed for the concept as a result of the stagnant rise in
technological adoption across the world [10].

Various definitions of the smart city concept are available in the present academic
literature. A city “connecting the physical infrastructure, the information technology (IT)
infrastructure, the social infrastructure, and the business infrastructure” is regarded as a
smart city [11]. This connection between the various entities is primarily grounded on
the purpose for improvement of the quality of life and efficiency of urban operations and
services [12]. At the same time, definitions of smart cities address the needs of present and
future generations in terms of economic, social, and environmental aspects [13]. While
such definitions lay the premise of the smart cities concept, other definitions precisely
refer to the use of Internet of Things (IoT) sensors, cloud computing, big data, artificial
intelligence, mobile devices, and applications to enable smart cities [14]. The contemporary
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model of smart cities also relies on the discussion of the digital divide, particularly from
a social point of view, and identifies four characteristics that are essential in a smart city
model: appropriate IT infrastructure, accessible and affordable internet access, generalized
ability to use IT, and availability of useful content [15]. The use of these technologies has
been referred to in case studies planning models for projects related to smart energy, smart
transportation, smart building, smart healthcare, sustainable resource management, and
environmental protection [16].

Essentially, smart cities remain a holistic term that broadly comprises various charac-
teristics of concepts such as eco-cities and digital cities [17]. Using Howard’s model [8], the
term future cities is commonly regarded as an alternative to smart cities. Furthermore, indi-
cators including public expenditure on research and development (R&D) and education, as
well as economic indicators like gross domestic product (GDP) and employment rate are
identified as integral in defining the context of smart cities [18,19].

Moreover, sector strength, international transactions, and foreign investment can
qualitatively determine the potential of a smart city [20]. Other researchers have also
identified models of smart cities through their socio-economic contexts and innovation [21].
The literature review has revealed that there is limited research regarding the theoretical
aspects of the smart city concept with most research undertaken from a policy perspective.
The next section of the present literature review uncovers popular models of smart cities.

2.2. Design Thinking Framework

This section of the literature review is focused on the design thinking framework
because design thinking has become a critical component of discourse and planning regard-
ing smart cities. Large leaps and evolutions in the theoretical development of the design
thinking concept have occurred parallel to the development of the smart cities concept in
recent years.

By its intrinsic characteristics, design thinking is a framework used for problem-
solving. The premise of this concept is based on the identification of problems existing
in a process, and how these problems can be eliminated efficiently [22]. This concept has
proposed a unique perspective of design, which suggests a thinking process that is both
analytic and creative. It presents opportunities to experiment, create, and prototype models
before gathering feedback and implementing redesigns [23]. Based on these characteristics,
the design thinking concept remains critically relevant for smart city projects. Past research
presents the idea that design thinking is most applicable in designing complex systems for
living, working, playing, and learning [24].

The research concludes that the smart cities concept would entail all of these charac-
teristics [25]. The complex ways through which smart cities attend to the pain points and
inefficiencies in pre-existing systems require analysis, deliberation, and a process-oriented
approach that is complemented by design thinking frameworks [26]. This research recog-
nizes that since the design thinking process is oriented toward engaging end-users with
the relevant product and service, it remains a useful tool for governments and administra-
tions to employ. Since issues of metropolitans are multidisciplinary in their nature, design
thinking offers a multidisciplinary response system [27]. Case studies of Brazilian and
European smart cities based on design thinking processes conclude that the attempt to
apply design thinking frameworks provides significant value because the characteristics
of design thinking that effectively address confusing and complex issues are very close to
the nature of problems found in today’s urban agglomerations [28]. Issues such as food
supply, waste management, urban traffic, maintenance of infrastructure and services, and
improvement in citizens’ lifestyles have utilized an approach enabled by design thinking
to provide adequate solutions [28].

In the context of Qatar, various researchers have discussed design thinking frameworks
for smart city projects [29,30]. For example, the implications that will occur regarding
citizens’ privacy and security due to the sharing of data, as smart cities rely on data
collection and processing to enable the services that they offer were investigated [29]. The
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research proposes that a design thinking framework should be constructed around the
principles of regulations that highly regard data privacy and security. Similarly, Qatar’s
growing indulgence in smart cities and the risks associated with them have also been
discussed in the literature [30]. These risks are expansive and multidisciplinary in nature,
as identified.

Research suggests that an efficient design thinking framework would enable such
smart city projects to carefully diagnose and identify any potential risks that may incur in
the process [31]. Furthermore, it is argued that design thinking offers a bottom-up approach
to problem-solving which can be implemented from the initiation stages of a smart cities
project, rather than being imposed from the top [32]. In addition to that, it is also established
that there are two essential ways through which design thinking can enable smart city
projects— firstly, by engaging the untapped potential of innovative urban ecosystems, and
secondly, particularly within the scope of the needs and interests that citizens have [33].
An effective design thinking framework would also constitute a cross-industrial and cross-
sector approach which would enable the smart city projects to be executed with increased
cohesiveness and efficiency [34]. Therefore, the existing literature justifies the importance
of design thinking frameworks in the light of smart city projects.

2.3. Success Factors for Smart City Projects

The current section is aimed at identifying the factors accounting for the success
or failure of smart city projects is another important aspect of the present review that
contributes to the thorough understanding of the focal research topic. Success factors for
smart city projects are studied in the works of different authors [11,35–37].

A significant portion of the existing research focuses on the role of information and
communication technology (ICT) as a critical success factor of smart city projects [38–42].
Nevertheless, it is argued that even though the role of ICT in smart cities is important, it is
not a sufficient condition for the transformation of a conventional city into a smart city [35].
It is emphasized that the role of intellectual capital is underestimated, while governance
and the engagement of citizens as critical factors for the success of a smart city project [35].
On a similar note, other researchers add the importance of the human factor as users of
the technologies and agents of change enabling the shift towards smart cities [43–45]. In
addition to that, the process established and strictly followed throughout the smart city
project is highlighted as a key determinant of their success [43].

Past investigation of smart city experiences in 10 countries in Europe, North America,
and Asia (the Republic of Ireland, Netherlands, Denmark, Sweden, Austria, the USA,
United Arab Emirates, Japan, Republic of Singapore, and South Korea) provides lessons
which need to be employed in the context of Thailand [37]. The authors highlight the
initiative and goal of smart city development, government transparency, and the govern-
ment’s pioneering role in the smart city development, establishing a board to oversee the
development of smart cities, creating a space for testing equipment, and establishing laws
protecting personal information and rights as critical success factors for smart city projects.
The importance of smart governance is pointed out as a critical success factor based on a
case study of 15 cities in Indonesia [46].

The success factors for a smart city project are presented in Figure 1 [11]. The authors
present two major groups of factors affecting the success of smart city initiatives–inner
and outer factors. While the inner factors–technology, policy, and organization– are
considered more influential, the external factors–governance, people and communities,
economy, built infrastructure, and natural environment– are simultaneously affecting
and affected by the inner factors to shape the conditions for smart city success. To a
high extent, Patel, Pitroda, and Bhavsar [47] conform to the above view [11] in their
representation of smart city success factors. Their study is based on an extensive review
of previous literature, and the authors present a classification of the factors affecting
the design of smart infrastructure in smart city projects [47]. Their classification groups
identified success factors into six groups: 1. basic factors, consisting of power, water,
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and transportation; 2. smart materials, including fiber-reinforced concrete and sensor-
embedded; 3. smart infrastructure, combining the integration of infrastructures and
technology-mediated services with governance for institutional improvement and cit-
izen engagement; 4. environmental factors (natural resources and their quality and
sustainable management, recycling of used resources, greenhouse gas emission and
energy consumption, environmental protection and biodiversity); 5. factors contributing
to building a new understanding such as technology, management, and organization,
policy context, governance, people and communities, economy, built infrastructure, and
natural environment; 6. physical factors including water and power supply, sanitation,
solid waste, and storm-water management, urban development, heritage maintenance,
education, and infrastructural facilities, affordable housing. A more comprehensive
model which provided six dimensional concepts and indicators of smart city ecosystem
under each dimension is presented in Figure 2 [48]. The main strength of this model is
the consideration of social and human capital along with the participation of citizens, as
well as consideration of quality of life. However, this model does not emphasize much
on the challenges related to security and privacy of citizens in a smart city ecosystem.
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In contrast, other scholars [36] emphasize the importance of civic participation, gover-
nance including stakeholders, locally based, clear vision and sharing, smart city initiative,
financial and political support and governance, ICT problem-solving and technical com-
petence, political and institutional net-working served by technologies, the importance of
sectors or clusters’ selection, sharing success stories, test, demonstration, and living lab,
performance measurement index, other-punctuality and culture.
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The smart cities experience is a fundamentally holistic urban experience for the people
residing in these cities. For example, the optimization of travel and transport around the city
is an integral feature of smart cities [49]. The urban issue of traffic congestion is expected to
be resolved, and smart city citizens can experience simplified travelling experiences through
simplified routes, easy to understand travel information, and economically viable transport.
Therefore, the levels of professional and social competency are expected to be high [50].
At the same time, it is also expected for the parameters of their contribution to social
development to increase, thus the social fabric of the society can become very self-sufficient.
In addition, smart cities are designed to provide a high-quality environmental experience
to their citizens [51]. For example, the environmental infrastructure in the Lusail smart city
has been built around the provision of delivering water, electricity, and waste management
in a sustainable manner. The quality of life is naturally expected to improve as a result.
With educational institutes and workplaces becoming more adaptive and providing a more
affluent daily experience, with pain points being addressed in a smart manner, the living
culture of smart cities is expected to become more harmonious in relation to the people
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and environment [52]. The experience enabled by smart governance is also integral in
improving the quality of experience. In fact, other scholars call for a systems approach for
smart cities comprising of living labs, innovation districts, and information marketplaces to
provide for a robust design of smart city [53]. Further evidence for effective co-governance
in smart cities through living labs was presented in the case of Amsterdam, Barcelona,
and Helsinki smart cities [54]. In these cases, the researchers highlight the usefulness
of Living Labs for development of an inclusive smart city ecosystem with participation
from public and private actors to design services, thereby underlining the importance of
open innovation.

A different classification is provided from the perspective of building technology
solutions which groups the smart city projects’ success factors into 4 categories of key
performance indicators (KPIs)–technological, socio-cultural, economic, and environmental
indicators [55]. Furthermore, sustainability, ecosystems, and digital citizen are suggested
as three key factors with a focus on the digitalization of smart cities [40].

The review of literature has identified ICT as an unquestionable critical factor for the
success of smart city projects, together with other factors including policy, governance, and
stakeholder engagement among others. Even though the problems related to the smart city
projects success factors is studied from different perspectives in diverse geographic contexts,
no evidence has been identified for the specific case of Qatar. Furthermore, the majority
of the findings are based on secondary research. These gaps call for the performance
of empirical research in the context of Qatari smart cities which will enrich the existing
academic knowledge.

2.4. Readiness to Accept Smart Cities

The present section of the review of literature is focused on the current academic knowl-
edge related to the readiness to accept smart cities. This problem is important as the readiness
is critical for the effective implementation of smart city projects in different socio-economic
contexts. This section is divided into two sub-sections–readiness from the perspective of the
state and citizens’ readiness in order to present a multi-dimensional understanding.

2.4.1. State Readiness

As discussed in the previous section, governance and policy are identified as critical
success factors of a smart city project. This emphasizes the important role of the state and
its readiness for the success of the smart transformation. The readiness of the state to accept
smart cities is studied by different scholars [56–59].

To begin with, state readiness refers to the capabilities of the state institutions rep-
resented by the national government, as well as the local authorities to accept smart city
projects and contribute to their effective implementation [59]. Further, readiness is defined
as “the preparation of the city hall to manage the processes of going through the smart city
path” [58] (p. 9). The smart city framework illustrated in Figure 3 presents a complex of
technology enablers, as well as the city’s responsibilities [57]. This framework provides
evidence that state readiness is a multidimensional construct combining multiple aspects
and capabilities which need to be developed by the state authorities to ensure a successful
transformation towards a smart city.

The smart city framework depicted in Figure 3 was employed in a study of the smart
city readiness of the institutions in Yogyakarta, Indonesia [57]. The framework places the
focus on the interplay between technology enablers and city responsibilities in the context
of smart cities. The empirical results show that state readiness is not sufficient for the
effective implementation of the smart city project. Furthermore, the authors recommend
the development of a readiness measurement framework going beyond the progress and
technological indicators like infrastructure (hardware) and info-structure (software) to
include non-technical aspects like supra-structure (brain ware). A study based on two case
studies in Indonesia confirms the need for further improvement of the readiness of the local
government for effective implementation of smart islands [60]. The popular assessment



Smart Cities 2023, 6 538

methods for state smart city readiness, including rankings and standards, are criticized
as insufficient to cover the multidimensional and complex nature of this concept [58].
Therefore, the author proposes a novel framework for state readiness based on the smart
city path and the importance of the respective stakeholder (the city, IT companies, non-
governmental organizations (NGOs)) in the process.
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In a study of the readiness of Russian municipalities it is discovered that the digital
rate, clear objectives, and targets of the digitalization process, as well as financial and
organizational resources, contribute to enhancing the smart city readiness of local and
national institutions [61]. Furthermore, another research presents the limited financial
resources, lack of adequate infrastructure, strategic leadership and investors, inefficient
decision-making process, inability to implement the outcomes from research, as well
as corruption among the role players are significant factors deterring the readiness of
municipalities in South Africa to accept and implement smart city projects [62]. In addition
to that, the population shift from rural to urban areas in the case of emerging economies,
requires the state to develop sufficient expertise in educating the potential users of smart
city services as a critical step toward enhancing the city’s readiness to withstand any
possible emerging problems [63].

Other major factors that impact the readiness of the state to accept smart cities iden-
tified in the scholarly literature and valid for the context of Australian smart cities entail:
proximity to major infrastructure objects (capital, sea, and airports) [59], density of the pop-
ulation [64], remoteness value [65], diversity in cultures [18], level of unemployment [66],
and labor productivity [67].

The present review aimed at the readiness of the state to accept smart cities uncovers
vast empirical research undertaken on this topic. The findings present different national
perspectives–Indonesia, Russia, and Australia among others. Though, no studies related to
the readiness of the Qatari state to accept smart cities have been identified. This finding
leads to the detection of another research gap which needs special attention in the present
study. Empirical findings and directions regarding the readiness of the state of Qatar would
be of significant value for academics, smart city practitioners, and policy makers.
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2.4.2. Citizens’ Readiness

Citizen readiness refers to the extent to which citizens are willing to proactively accept
change with respect to the different modes of governance in a smart city while change
refers to both technological as well as non-technological changes which are envisaged in the
context of smart cities [56]. It is important that the citizen readiness is assessed using a vari-
ety of parameters. In this regard, the smart city readiness is studied in the context of Iranian
cities and identified that citizen readiness can be assessed using the parameters of urban
transition, technology readiness, socio-economic readiness, and political readiness [68].
The urban transition refers to the creation and normalization of urban practices [69]. For
this purpose, significant transformation and system level changes are required to facilitate
the transition and create awareness among the citizens when transitioning to smart city
ecosystem. In support of this view, it is further stated that ecological modernization of
cities requires an alignment of the expectations, resources, and interests of the network of
actors within this ecosystem [70]. This can also be emphasized as focusing on the linkage
between local, regional, and national levels to adhere to the vision of the smart city and
ensure that the different levels are aligned to realize the vision and goals.

The next level of citizen readiness can be explained using the technology readiness
which refers to the extent of adoption of technology to achieve personal, professional,
and social goals. In this regard, the four dimensions of technology readiness-optimism,
innovativeness, inconvenience, and insecurity are proposed (Figure 4) [71].
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The optimism dimension relates to positive perception about the technology and
the extent to which it is flexible and efficient to achieve the goals of the individual. The
innovativeness dimension relates to the use of technology towards innovation. The incon-
venience dimension refers to the extent to which individuals feel that they do not have
control of technology and are overwhelmed by it. Finally, the insecurity dimension refers
to the skepticism regarding the effectiveness and use of technology. These contributors and
inhibitors explain the factors which influence technology readiness and can be evaluated
in-depth with respect to the citizen readiness towards technology adoption in smart cities.
These factors also relate to the technology acceptance model which considers perceived
usefulness and perceived ease of use of technology towards influencing the behavior of
the consumers to use any technology [72]. However, this model presents a limited picture
with respect to assessing the technology readiness in smart cities where the adoption is
evaluated by a number of interrelated systems rather than an isolated system or technology.
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The third level of citizen readiness is assessed in terms of the socio-economic adaptabil-
ity of the citizens in a smart city ecosystem. In this regard, it is pointed out that the creation
and normalization of the urban ecosystem supported by technology interventions also need
to be supported by social networks [73]. This entails various facilities, for example social
learning, participation in community events, and adoption of smart application across
different fields such as transport, healthcare, education, and citizen centric governance,
among others. This view is also supported by past research, pointing out that the culture
and the social dynamics of the citizens often dictate the acceptance of smart cities and their
ecosystems [5]. Another crucial factor that is pointed out relates to the ability to gather
knowledge and use of the facilities in smart cities for improved decision-making [74]. This
aspect not only enhances the utility of the technology enabled systems in smart cities but
also contributes towards readiness and acceptance of the citizens in a smart city ecosystem.

The fourth level of citizens’ readiness is associated with the policy environment and
the political readiness towards adoption of smart cities [68]. In this regard, it is also
concurred and highlighted that there must be political will towards transition to a smart
city ecosystem which can act as a catalyst in the transition [75]. However, this may prove
to be a challenging effort due to the divergent interests of the different stakeholders [76].
Nevertheless, there are examples such as Dubai and Amsterdam where the transition
was facilitated by the initiative from local government and was governed by the vision
of smart city implementation and supported by the transition policy as well as adequate
funding [77].

2.5. Benefits and Challenges to Smart City Projects

After reviewing the conceptual basis of the smart city concept and design thinking, as
well as the success factors and citizens’ readiness to accept smart cities, the present section
presents a discussion of the benefits and challenges to smart city projects. Considering
the multidimensional nature of the smart cities and their impact on a wide number of
stakeholders, this section uncovers the current knowledge related to the benefits and
challenges of smart cities from the perspectives of the state, the business, and the smart
city residents.

The existing literature has recognized several benefits reaped by states that indulge in
developing smart city projects. As these cities are developed on the premise of efficient
utilization of space and resources, the primary idea of enabling data-driven smart cities is to
enable data-driven decisions in allocating and managing these resources [78]. Such efficient
disposal enables smart city projects to make effective decisions based on information. Since
information has become a critical tool in the digital age, the use of data analytics can enable
real-time delivery of services and increase the quality of administration [79].

Smart city projects are also characterized by increased interaction between the state
and people, and the exchange of valuable information and responses through the collection
of feedback data and data patterns via digital mediums that can enable governments
to make digital cities a more attractive place to live in [80]. Similarly, the integration of
technologies to detect and mitigate potential criminal actors also enables safer communities.
Projects that enabled safer communities through the use of technology have represented the
greatest number of smart city projects around the world [81]. Similarly, smart city projects
also rely on smart public transport infrastructures, energy efficient buildings and processes,
and sensors for air quality and environmental control to collectively enable a cleaner
environment. Therefore, developing smart city projects can enable governments to mitigate
the effects of climate change and simultaneously establish precedence for the future [82]. A
major benefit of smart city projects is the technological infrastructure they present to the
population, and the digital equity provided therein. Resultantly, people engaging with
applications of the smart city can potentially attract new development opportunities with
increased technological exposure to people [83]. Moreover, infrastructure failures can be
predicted and avoided, utilities can be efficiently distributed, and the possibility of the
workforce to achieve their full potential through improved services can be improved [84].
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On the contrary, several challenges are also identified by literature in the development
of smart cities. For example, the high reliance on technology and data enables the threat of
cyber-security breaches. Cyber breaches are identified as a major threat to contemporary
information systems, and smart city projects face the critical threat of breaches as these
would directly affect citizens of the smart cities [85]. This threat can occur to the state of
security, infrastructure, and resource allocation of the city [86]. More literature focuses
on the high costs related to the acquisition of the complicated digital equipment and
skilled labor for the development of the smart city projects. Furthermore, growing concerns
regarding privacy are making citizens more repulsive towards surveillance and information
gathering well [87]. Smart city projects rely on information gathering and intelligence
gathering through data collection, which can have implications based on the privacy
concerns identified.

In line with the above, the residents and businesses in the smart cities of Qatar are
expected to derive multiple benefits. The use of smart transportation is estimated to lower
road fatalities, lower car emissions, and provided improved public transportation [88].
In addition, the use of smart healthcare is expected to offer benefits of innovative and
connected health technologies [88]. Other benefits, such as high speed internet connectivity,
increased education access, improved health outcomes due to use of smart healthcare,
and provided overall faster access to information for the residents and businesses. In the
conceptualization of smart cities in Qatar, the focus is on five priority sectors: transportation,
healthcare, logistics, environment, and sports. Through these initiatives, the creation of
smart cities in Qatar is expected to deliver $11 billion to the economy by 2022 [89]. The
above goals are also consistent with the four central pillars of Qatar National Vision 2030-
economic, social, human, and environmental development.

However, several challenges are associated with living in smart cities. For example,
the social setup of smart cities is expected to consist of technically sound people who can
interact with the smart living options enabled in the city–“smart city for smart people”.
While the increased competencies present in the social setup of smart cities are expected
to contribute towards improving the city’s quality of life and experiences, they can also
present as a challenge to people [90]. This competitive environment can also have a
constraining effect on businesses and ventures which will face the challenge of reflecting
greater innovative capabilities. Moreover, while services such as internet and other smart
living services are widely provided in these cities, it is also likely that faults in these
systems can render the city ineffective. The highly complex technological systems can
create equally complex challenges for the city’s people [91]. Similarly, the heavy reliance
on cloud computing to enable data-driven smart processes can also lead to severe privacy
and security implications. The loss of data, and other threats to privacy and well-being of
the residents of smart city is a challenge that they should be prepared for with cyber-crime
growing as a perpetual threat. This threat is not only aimed at people’s personal data
and privacy, but it can also effectively disable the city’s infrastructure. This means that
people could lose access to services such as water, sanitation, or healthcare due to the highly
technological nature of smart cities. Besides the context of privacy concerns, IT-enabled
smart services such as transport and healthcare can also lack efficiency due to insufficient
internet speeds and any unforeseen factor influencing the steady and seamless provision of
internet [92]. Sensors and gauges are designed to continually collect and communicate data
for appropriate actions to be taken, and the analysis and processing of this data is highly
dependent on high-speed internet. Therefore, people living in smart cities may occasionally
face challenges in their day-to-day functions due to lag in internet and the subsequent
effect on the associated services [93].

The major benefits and challenges related to smart cities are summarized in Table 1
below. They are classified into specific beneficial and challenging aspects for the state, for
the business, and for the people living in smart cities.
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Table 1. Benefits and Challenges to Smart Cities [49,51,52,86,87,90,91].

Category Benefits Challenges

For the state

Economic Automation brings cost savings High capital costs

Managerial Efficient administration Skilled labor required

Resource efficiency Sustainable and environmentally
friendly eco-system

Privacy concerns in
data-collection.

Waste management Cleaner environment High capital costs

IT High quality of services through
data analytics Cyber-security threat

For the business
IT More opportunities Competitive environment

Administration Skilled people available Rigid policies

For people living

Transport Efficient and economical Dependency on public transport

IT Better connectivity High risks of privacy concerns

Services Efficiency Prone to internet and privacy
related risks

2.6. The Fear of Smart Cities

The use of technology for facilitating governance in smart cities has opened up po-
tential to connect every aspect of the lives of the citizens. However, the use of technology
also presents issues of safety, security, and privacy of citizens, which needs to be addressed
in order to enhance the transparency in smart cities’ governance. Data is generated from
different aspects of the lives of citizens including personal life, social life, work life, trans-
port, and home life [94]. While this helps in the advancement of services through the use of
technology, academicians have also highlighted the concern for use of such technologies.
In this regard, it is noted that IoT devices have the potential for round the clock video
surveillance which often undermines the privacy of the citizens [95]. Similar concerns have
also been highlighted by other scholars who acknowledged the disparity in privacy policies
in the public and private sectors based on the unique purposes served by these sectors [96].
While the private sector relies on generating business opportunities by mining customer
data in order to generate more information, the public sector relies on data for improvement
of services such as transportation or healthcare. In fact, there are three general areas where
security concerns need to be focused—(1) “privacy” and confidentiality of information,
(2) integrity of information, and (3) availability of information for its rightful use [97].
Another key challenge in technology-powered smart cities is that botnet activities can
infect devices leading to large scale cyber security threats infecting multiple devices with
the potential of major disruption of services [98]. Additionally, interconnectedness of the
devices and sharing of data also presents the vulnerability of security and data breaches
which can cause disruptions in the functioning of smart cities.

Apart from the issues related to privacy and security of data, there have been growing
concerns related to totalism in smart cities. Past research [99] highlights the corporate
power of private tech companies providing technological infrastructure, which have the
potential to create digital totalism with little freedom and flexibility for the citizens. While
it may be argued that such technological components are inherent in designing the smart
city ecosystem, there are also concerns related to the lack of autonomy of citizens other than
to comply with the authority. However, it is also argued that certain privacy policies, such
as GDPR in Europe, are designed for data protection and privacy of the citizens, which pro-
vides certain levels of comfort when sharing personal data [100]. Nevertheless, researchers
have also called for continuous security assessment in order to reduce vulnerabilities of
the technological infrastructure used in smart cities to address security, privacy, and other
risks [101,102].
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2.7. Research Gap and Conceptual Model

The performed review of literature uncovers gaps in the present knowledge connected
to the smart city projects and design thinking in these aspects. The detected gaps are
summarized in this section.

There have been few studies conducted with the focus on conceptualizing and creating
smart cities. A past literature review of smart cities emphasized the data-centric view of
smart city architectures [2]. Furthermore, the trends, architectures, and components of
smart cities have also been studied, although at a generic level [1].

A more precise approach was provided by authors who used the Smart City Readi-
ness Framework provided by Smart City Council to assess the technology enablers and
responsibilities of the authorities to conceptualize and create a smart city ecosystem [49].
However, there is a research gap on the holistic approach to dealing with the intractable
problems faced in the urban infrastructure and citizen centric services. Furthermore, the
research gap exists with respect to the creation of smart city ecosystem in Qatar. This study
aims to address the research gap by applying design thinking framework to develop a
common user-centered understanding of the challenges and potential scenarios for cities
aiming for “smartness” in the context of Qatar.

The conceptual model developed for the present study, based on the review of litera-
ture is presented in Figure 5. It is composed of citizens’ attitudes on each of the components
of smart cities [48]. The next component of the framework is presented by the readiness
of the citizens to accept smart cities. The study based on this framework is expected to
provide fundamental understanding of the research problem.

Smart Cities 2023, 6, FOR PEER REVIEW  14 
 

 
Figure 5. Conceptual Model of the Study. 

3. Methods 
The underlying research philosophy is a positivist paradigm which is used to assess 

the experience of the residents and non-residents of smart cities. The present research at-
tempts to address the following research objectives: 

RO1: To investigate the attitudes of the Qatari citizens to different aspects of smart 
cities–smart economy, smart people, smart governance, smart mobility, smart environ-
ment, and smart living. 

RO2: To establish the readiness of Qatari citizens to accept the smart city concept. 
RO3: To propose a conceptual framework of readiness to accept smart cities based on 

the findings of the performed primary research. 
For this purpose, survey research strategy is used to investigate the experience and 

opinion of participants and work towards a framework for design thinking approach for 
conceptualizing smart cities and its ecosystem. Primary data was collected through a sur-
vey questionnaire which was circulated to the participants through an online link using 
Google Forms. The survey questionnaire was divided into sections of demographic infor-
mation and research-specific questions. The research specific questions were further sub 
divided into questions related to opinions towards smart cities (with parameters of econ-
omy, people, governance, mobility, environment, and living), citizens readiness to accept 
smart cities and general opinion of a smart city. 

The component of the survey questionnaire aimed at the investigation of the re-
spondents’ opinions towards smart cities is divided in six separate areas, proposed by 
Giffinger and Gudrunn [48]. The first of them is smart economy which is focused on the 
investigation of the competitiveness offered by the smart cities to the residents and eco-
nomic agents operating in the specific socio-economic environment provided by the smart 
cities. This scale is composed of 8 separate items based on the components of smart econ-
omy [48]. The next aspect is related to smart people, and it studies the quality of the social 
and human capital in the smart city. It employs five items. The survey contains four ques-
tions aimed at smart governance in smart cities are focused on the quality of the govern-
ance as well as the participation of the residents in the governance of smart cities. The 
following aspect included in the survey questionnaire is related to smart mobility in smart 
cities. It contains seven items connected to the transportation and ICT. The next section of 
the questionnaire related to the smart environment is composed of 5 items focused on the 
management of the natural resources in smart cities. The last aspect studied through this 
part of the survey questionnaire is smart living. It is composed of 10 items aimed at estab-
lishing the respondents’ opinions regarding the quality of life in smart cities. 

The internal consistency of the scale was analyzed via test for reliability based on the 
Cronbach’s alpha coefficient [103]. The analysis shows good internal consistency in each 
of the six scales included in this section of the survey questionnaire with values of the 

Figure 5. Conceptual Model of the Study.

3. Methods

The underlying research philosophy is a positivist paradigm which is used to assess
the experience of the residents and non-residents of smart cities. The present research
attempts to address the following research objectives:

RO1: To investigate the attitudes of the Qatari citizens to different aspects of smart
cities–smart economy, smart people, smart governance, smart mobility, smart environment,
and smart living.

RO2: To establish the readiness of Qatari citizens to accept the smart city concept.
RO3: To propose a conceptual framework of readiness to accept smart cities based on

the findings of the performed primary research.
For this purpose, survey research strategy is used to investigate the experience and

opinion of participants and work towards a framework for design thinking approach
for conceptualizing smart cities and its ecosystem. Primary data was collected through
a survey questionnaire which was circulated to the participants through an online link
using Google Forms. The survey questionnaire was divided into sections of demographic
information and research-specific questions. The research specific questions were further
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sub divided into questions related to opinions towards smart cities (with parameters of
economy, people, governance, mobility, environment, and living), citizens readiness to
accept smart cities and general opinion of a smart city.

The component of the survey questionnaire aimed at the investigation of the respon-
dents’ opinions towards smart cities is divided in six separate areas, proposed by Giffinger
and Gudrunn [48]. The first of them is smart economy which is focused on the investigation
of the competitiveness offered by the smart cities to the residents and economic agents
operating in the specific socio-economic environment provided by the smart cities. This
scale is composed of 8 separate items based on the components of smart economy [48]. The
next aspect is related to smart people, and it studies the quality of the social and human
capital in the smart city. It employs five items. The survey contains four questions aimed at
smart governance in smart cities are focused on the quality of the governance as well as
the participation of the residents in the governance of smart cities. The following aspect
included in the survey questionnaire is related to smart mobility in smart cities. It contains
seven items connected to the transportation and ICT. The next section of the questionnaire
related to the smart environment is composed of 5 items focused on the management
of the natural resources in smart cities. The last aspect studied through this part of the
survey questionnaire is smart living. It is composed of 10 items aimed at establishing the
respondents’ opinions regarding the quality of life in smart cities.

The internal consistency of the scale was analyzed via test for reliability based on the
Cronbach’s alpha coefficient [103]. The analysis shows good internal consistency in each
of the six scales included in this section of the survey questionnaire with values of the
Cronbach alpha coefficient ranging between 0.695 reported for the smart mobility scale and
0.903 for the smart governance scale [103].

The next section of the survey questionnaire is aimed at the citizens’ readiness to accept
smart cities. The scale is composed of 10 items based on the aforementioned characteristics
of smart cities [48]. The performed test for reliability of the scale shows good internal
consistency with a Cronbach’s alpha coefficient of 0.977.

The final section in the questionnaire requests a qualitative response from the partici-
pants related to their general opinion about a smart city.

The survey questionnaire was distributed online through Qatari groups related to
smart living and smart cities on social media. Even though the online data collection
medium is prone to technical issues, as well as risk of non-deliverability, sampling, and
coverage errors, it is preferred in the present case due to its flexibility, cost efficiency and
fast administration [104]. At the present preliminary stage of the research, a non-probability
sampling, namely purposive sampling, is selected. The primary reason for this choice is that
regardless of the vast popularity of the smart city concept among the Qatari population, the
research problem requires specialized knowledge and opinions regarding diverse aspects
of the smart cities and the readiness of the citizens to accept this concept. Even though the
purposive sampling does not allow for generalization of the research results due to the
lack of representation of the entire population, it is preferred due to its relative simplicity,
high flexibility, and its strength to facilitate the purpose of the present study [105]. The
present stage of the research does not aim to generate representative results, but rather
attempts a quantitative study in its qualitative aspect to provide understanding of the
research problem related to smart cities. Therefore, these shortcomings of the selected
sampling technique are not conflicting with the research objectives.

In order to fulfil the objectives of the present research, the inclusion criteria for selecting
the respondents are defined as: (1) age of the potential respondents–over 18-year-olds;
(2) willingness to participate in the research; (3) accessible internet, due to the selected
survey distribution medium. Respectively, the exclusion criteria include: (1) potential
respondents below 18 years of age, who would present a vulnerable group of the population;
(2) people who are not willing to take part in the study; (3) people who are not accessible
online. Characteristics related to the occupation, ethnic, and social background of the
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research participants, as well as the presence and possible duration of their past experience
living in smart cities, are not included in the lists of inclusion and exclusion criteria.

Using the aforementioned sampling procedure, a total of 75 participants were con-
tacted for participation in the study, but only 40 participants completed the survey, indicat-
ing a response rate of 53%. All the responses obtained were complete and included in the
analysis [105].

4. Results

The data was collected from participants to understand their level of understanding
regarding smart cities. The data was gathered through a survey questionnaire covering
questions on the respondents’ demographic characteristics, as well as research-related
questions which were further subdivided into categories of opinion towards smart cities.
The survey was conducted from August to September 2022. The designed survey ques-
tionnaire was sent to participants through google survey. A total of 40 responses were
obtained. It is important to note that the present research presents the results of a pilot
study, undertaken as a part of a more extensive research into the topical research problem
related to smart cities in the context of Qatar. The sample size is limited, and the sample
distribution does not allow gaining research results representative of the Qatari population.
Nevertheless, this research outlines preliminary findings that are laying the foundation
needed for understanding the attitudes of the Qatari citizens and their readiness to accept
smart cities.

4.1. Sample Demographics

The demographic characteristics of the participants are as shown in Table 2 below:

Table 2. Demographic Characteristics of Participants.

Demographic Characteristics Options Frequency % Response

Gender
Male 26 65%

Female 14 35%
Prefer Not to Share 0 0%

Age

18–25 7 18%
26–34 14 35%
35–45 10 25%

More than 45 9 22%

Marital Status

Single 9 23%
Married 27 67%
Divorced 2 5%

Other 2 5%

How many people live in the household?

1 4 10%
2 10 25%
3 2 5%

More 3 24 60%

How many children live in the household?

0 12 30%
1 15 37%
2 9 23%
3 2 5%

More than 3 2 5%

Have you ever lived in a smart city? Yes 15 37%
No 25 63%

It is observed that there is a good demographic mix in terms of the parameters of
age, marital status, number of people in household, and number of children in household.
However, the sample distribution is skewed towards male gender which is 77% of the
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total sample. Another key observation is that out of 40 responses, only 15 have had a prior
experience of living in a smart city.

It is observed that there is a good demographic mix in terms of the parameters of age,
marital status, number of people in a household, and number of children in a household.
However, the sample distribution is skewed towards male gender which is 77% of the
total sample. Another key observation is that out of 30 responses, only 11 have had a prior
experience of living in a smart city.

Out of the 11 participants with experience of living in a smart city, it is observed that
they are currently living in a smart city, with over 54% of the participants having lived
there for more than 1 year. This information is depicted in Table 3.

Table 3. Demographic Characteristics of Participants–Living in Smart City.

Demographic Characteristics Options Frequency % Response

How Long have you lived in a smart city? Less than 1 year 8 53%
1–3 years 7 47%

Do you currently live in a smart city? Yes 11 100%
No 0 -

4.2. Survey Analysis

The analysis of the survey results with prevailing opinions in the positive spectrum for
all the questions in this section of the survey, which is presented in the following subsection,
uncovers the beneficial attitudes of the respondents towards different aspects of the smart
cities as well as their readiness to accept the smart city concept.

4.2.1. Smart Economy in Smart Cities

The response obtained with respect to the smart economy offering in smart cities is
acknowledged in the areas of high productivity, innovative industries, entrepreneurial
ventures, boosting economic image, and networking with business partners are presented
in Figure 6. In particular, this figure illustrates the proportion of research participants (%)
over the eight aspects of smart economy. The survey results show that the majority of
the research participants agree that smart cities account for higher productivity (67.5%).
Smart cities are seen as abundant ground where innovative industries can flourish by 77.5%
of the respondents. Equal proportions of 62.5% of the research participants believe that
smart cities can be used as a trademark and a foundation of the development of fruitful
connections with international business partners. In this way, smart cities are recognized as
a cornerstone of the effective international trade. Regardless of the prevailing responses in
the positive spectrum of the scale, a relatively high proportion of 30% of the respondents do
not have a clear opinion regarding the local and international competitiveness of businesses
being run in smart cities. Of the research participants, 30% are not convinced about
the employee-friendly nature of the business organizations in smart cities and the career
opportunities provided by them. This evidences that even though smart cities are perceived
as beneficial environment for running business, these positive effects do not necessarily
spread over the whole spectrum of stakeholders.

4.2.2. Smart People in Smart Cities

The results obtained from the research participants evidence that smart people are a
critical cornerstone of the smart cities in Qatar. Figure 7 presents the proportion of responses
(in %) over the 5 components of the smart people scale–opportunities for qualification
enhancement, life-long learning, diversity, open-mindedness, and ability of the smart
cities to enhance the creativity of the citizens. The majority of the respondents agree
that smart cities offer support for enhancing their residents’ qualifications and life-long
learning opportunities. Over three-quarters (78%) of the participants report their positive
perceptions of the open-mindedness of smart city residents. Furthermore, more than half
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of the respondents (55%) strongly agree that diversity is a leading characteristic of smart
people living in smart cities. However, one interesting result is the rather neutral view
related to the ability of smart cities to enhance the creativity of their residents.
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Figure 6. Survey results (frequency distribution %)–Smart Economy in Smart Cities. (a) business
organizations’ effectiveness, international business competitiveness, innovative industries, citizens’
entrepreneurial ventures encouragement; (b) trademark, international business connections, flexible
career opportunities, employee friendly organizations.

4.2.3. Smart Governance

Figure 8 below illustrates the proportion of research participants (in %) distributed over
the investigated aspects of smart governance–effective regulatory mechanisms, equitable
policies, equity among the residents, and enhanced citizens and government engagement.
The responses from the research participants indicate that governance is one of the major
aspects of the smart city ecosystem. Even though the majority of respondents believe that
smart cities provide effective regulatory mechanism, the results show that the prevailing



Smart Cities 2023, 6 548

views are leaning to the rather neutral opinion of the respondents on the ability of smart
cities’ governance to provide equitable policies, equity among residents, and enhanced
citizen and government engagement.
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Figure 7. Survey results (frequency distribution %)–Smart People in Smart Cities (opportunities,
life-long learning, diversity, open-mindedness, creativity).

4.2.4. Smart Mobility

The responses regarding the different aspects of smart mobility in smart cities in terms
of frequency distribution of the responses (in %) are depicted in Figure 9. These results
also demonstrate the positive perceptions of the participants in this study. The largest
proportion–83% of the participants– agree that smart cities provide easy-to-use public
transportation as well as supporting services such as payment. At the same time, 63% of
the sample (25 respondents out of 40) emphasize that the transportation systems in smart
cities offer easier commutes and improved traffic safety. The prevailing proportions of the
survey respondents agree that smart mobility is offering benefits like reduction in travel
time, energy efficient transport and improvement in traffic flow. However, regardless of
the prevailing replies in the positive spectrum, 15% of the respondents strongly believe
that smart mobility in smart cities does not eliminate the need for personal vehicles for
the citizens.

4.2.5. Smart Environment

The distribution of responses (in %) related to the components of the smart environ-
ment in smart cities are depicted in Figure 10 below. The majority of the sample (92%)
agrees that the infrastructure in smart cities is sustainable and eco-friendly, while 75% of
the respondents support the view that smart cities can effectively address the challenges
posed by climate change and environmental issues.

Even though 90% of the sample provides a positive reply to the question related to the
awareness of smart city citizens of the environmentally friendly concept and the long-term
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effect of the carbon footprint, 16% of the respondents replied in the negative spectrum,
while 13% of them do not report a clear opinion.
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4.2.6. Smart Living

The next dimension of smart cities is smart living. The distribution of responses (in
%) over the 7 aspects of smart living are illustrated in Figure 11 below. Similar to the
other aspects of smart cities, the attitude toward smart living is majorly positive among
the sampled research respondents. A considerable proportion of 92.5% of the sample
shows positive opinion of the comfortable shopping options offered by the retail facilities in
smart cities. Though, the replies show that 23% of the respondents have concerns about the
privacy and security of smart city residents. In addition to that, a quarter of the respondents
are not convinced (including the options “strongly disagree”, “disagree”, and “neither
agree, nor disagree”) in the superior quality of the smart cities’ housing compared to the
conventional one. Furthermore, 16 respondents equal to 40% of the sample do not support
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the view that the use of technology in healthcare contributes to better health of the residents
of smart cities. This evidences that when critical cornerstones of life such as health and
housing are concerned, the respondents tend to question the superiority of smart cities,
regardless of the modern technologies and infrastructure.
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4.2.7. Citizen Readiness

Figure 12 illustrates the frequency distribution of respondents’ answers (%) regard-
ing their readiness to accept different aspects of smart cities, including living in a smart
city, starting a business in a smart city, engaging in life-long learning, taking part in
the public incentives and governance of smart cities, as well as their willingness to
accept the smart mobility system and smart housing, to shift to environmentally friendly
habits which are fundamental to the smart city concept, and to use the cultural facili-
ties and technology enabled healthcare facilities provided by the smart cities. Citizens’
readiness is assessed using a 5-point scale ranging from 1–to a limited extent, to 5–to a
significant extent.

Again, the responses are majorly in the positive spectrum of the scale which evi-
dences that the higher proportion of survey respondents are willing to accept different
aspects of the smart cities. Half of the research participants demonstrate significant
readiness to gain an experience living in smart cities. In contrast, only 15% of the re-
spondents are reluctant to try the experience of living in such city. The majority of
the research participants, represented by 65% of them, are ready to a significant extent
to shift to environmentally friendly habits. Though, it is found that the readiness of
the respondents to engage in the governance and the public incentive in smart cities
is questionable. Even though 70% of the sample are ready to different extent to start
a new business in a smart city, a proportion of 15% are not ready for such a step. In
correspondence to the above attitudes towards smart cities, the majority of the surveyed
respondents are willing to accept the smart housing, but 15% of the respondents show
limited readiness to embrace this aspect of smart cities.



Smart Cities 2023, 6 554

Smart Cities 2023, 6, FOR PEER REVIEW  25 
 

technology enabled healthcare facilities provided by the smart cities. Citizens’ readiness 
is assessed using a 5-point scale ranging from 1–to a limited extent, to 5–to a significant 
extent. 

 
Figure 12. Survey results (frequency distribution %)–Citizen Readiness to accept smart cities. 

Again, the responses are majorly in the positive spectrum of the scale which evi-
dences that the higher proportion of survey respondents are willing to accept different 
aspects of the smart cities. Half of the research participants demonstrate significant read-
iness to gain an experience living in smart cities. In contrast, only 15% of the respondents 
are reluctant to try the experience of living in such city. The majority of the research par-
ticipants, represented by 65% of them, are ready to a significant extent to shift to environ-
mentally friendly habits. Though, it is found that the readiness of the respondents to en-
gage in the governance and the public incentive in smart cities is questionable. Even 
though 70% of the sample are ready to different extent to start a new business in a smart 
city, a proportion of 15% are not ready for such a step. In correspondence to the above 
attitudes towards smart cities, the majority of the surveyed respondents are willing to 
accept the smart housing, but 15% of the respondents show limited readiness to embrace 
this aspect of smart cities. 

5. Discussion 
This study presents new findings related to the attitudes of Qatari citizens towards 

smart cities and their readiness to accept them. The findings are based on quantitative 
primary research employing survey questionnaire. The key findings uncover the prevail-
ing positive attitude of the respondents to smart cities and their high readiness to accept 

0

10

20

30

40

50

60

70

To what extent are you ready to 

To a limited extent Slightly Neutral Very To a significant extent

Figure 12. Survey results (frequency distribution %)–Citizen Readiness to accept smart cities.

5. Discussion

This study presents new findings related to the attitudes of Qatari citizens towards
smart cities and their readiness to accept them. The findings are based on quantitative
primary research employing survey questionnaire. The key findings uncover the prevailing
positive attitude of the respondents to smart cities and their high readiness to accept most
aspects of this unconventional city alternative. Though, it is discovered that the respondents
are reluctant to engage in the governance of smart cities. In addition to that, the current
study justifies the multi-dimensional nature of the smart cities depicted. Major findings of
the study are discussed in the following lines.

The present study has uncovered that the smart economy is an important aspect
of smart cities while the respondents see diverse economic benefits of the smart cities.
The findings of the present study correspond to past views highlighting the importance
of facilitating trade, and other economic indicators for conceptualizing a smart city [19].
Similar view is also reported by other scholars who emphasized on the socio-economic
context and innovation as an inherent part of smart cities [21], a data point which is also
supported in the findings of this study.

However, one interesting finding obtained is that participants do not categorically
view businesses as highly competitive at local or international level. This could be explained
based on the argument that businesses need to establish themselves in the smart cities
before they can become capable of generating sufficient revenues, though the results show
that the survey respondents value the opportunities for connections with international
business partners provided by the smart cities. Another interesting finding was related
to the career opportunities for the workforce where participants replied that there was
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a lack of flexible career opportunities. This aspect is also explained based on the nature
of businesses that have been established in smart cities and whether the labor force can
develop their skills to meet the changing business dynamics and the smart city ecosystem.
The finding is also supported by other scholars [35], who argued that even though the role
of ICT in smart cities is important, it is not a sufficient condition for the transformation of a
conventional city into a smart city.

In addition to that, smart cities are seen as a cradle of the learning, diversity, and
open-mindedness, while their role for enhancing the creativity of their residents is not
acknowledged in the results of the present study. In this respect, it is pointed out that the
exchange of valuable information and responses through the collection of feedback data
and data patterns via digital mediums is one of the key success factors of smart cities [79].
The lack of interaction and the adoption of digital services by the residents of the smart
cities could be a factor that could explain the lack of creativity. Furthermore, since many of
the participants have been living in smart cities for a limited period, they may not be fully
aware of the capabilities that can help in enhancing the creativity of the residents.

Smart governance is also perceived as a key aspect of smart cities in the present study.
The importance of governance and engagement of citizens towards the success of smart
cities ecosystem has also been acknowledged in academic literature [35,43]. The importance
of smart governance is also emphasized as a critical success factor based on a case study of
15 cities in Indonesia [46]. Additionally, the participants agreed that smart city ecosystem
has the potential to provide effective regulatory mechanism.

Further, mobility in smart cities is considered one of the strengths which is facilitated
by the use of information and communication technologies [65]. This is also supported
by the participants’ responses where it has been pointed out that smart transportation
provides easier commutes, reduction in travel time, energy efficient transport, improvement
in traffic flow, and easy-to-use public transportation, as well as supporting services such as
payments. Nevertheless, contradiction between the survey results is detected by whether
or not smart mobility can eliminate the need for the citizens to use their personal vehicles.
This can be explained based on the argument that since many participants have been living
for a shorter duration in the smart cities, they may not have had adequate time to adopt
public transportation.

Smart environment pertains to the environmentally friendly ecosystem which is sus-
tainable and also addresses climate and environmental issues [28]. The response from the
participants provided support with respect to the parameters of sustainable and eco-friendly
materials, and provision for public spaces such as parks and recreational spaces. However,
regardless of the prevailing positive perceptions on these aspects, a mixed response was
obtained with respect to parameters of citizen’s awareness of the environmentally friendly
concept. This can be attributed to the lack of social networks or awareness programs which
delays the acceptance of smart cities and its ecosystem [5]. Furthermore, policy environ-
ment and political readiness also play a crucial role in the adoption of smart cities [68]. In
the context of Qatar, the concept of smart cities is new, and therefore, delay in formulating
appropriate policies and political readiness to create such an ecosystem could be a factor
that resulted in a mixed response by the participants.

Smart living entails the overall experience of the residents in a smart city. The re-
sponses from the survey participants indicate support for well-developed cultural facilities,
high quality education opportunities, facilities, and infrastructure to attract tourists, re-
tail outlets for the citizens, and enhanced quality of service delivery (Figure 11). This is
also acknowledged in academic literature where the convergence of technology with the
daily lives of the citizens is considered as an integral part of smart city ecosystem [47].
However, an interesting finding with respect to healthcare facilities and quality of housing
requires further investigation as the housing and healthcare are also integral to a smart city
ecosystem [15,16]. Another important aspect that was highlighted by the participants is
the concern for privacy and security of personal information, which is also supported in
academic literature [29,86].
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Citizen readiness refers to the extent to which citizens are willing to proactively
accept the changes in their lifestyle when exposed to the smart city ecosystem [49]. The
responses provided by the participants indicated a willingness to live in a smart city, adopt
an eco-friendly lifestyle, start a business venture, participate in public incentives, use smart
mobility, and accept smart housing, cultural facilities, and advanced healthcare (Figure 12).
However, one of the major issues is that the participants were reluctant to take part in
the governance of the smart city. This could be due to the lack of knowledge of social
interaction in a smart city environment or due to lack of awareness by the local government
towards the need for citizen-government interaction to make a smart city a success [36].

The model in Figure 13 below is developed based on the results of the performed
analysis. It combines the attitudes of the citizens on the six components of a smart city
known from previous research [48] with the readiness of to accept smart cities. This model
will be employed in the next stage of the empirical research aimed at smart cities in the
context of Qatar. Even though the causal interconnections between the components of the
model have not been established, the present model presents a system perspective to the
smart city and the readiness of the citizens to embrace this concept. In a way, it can be
considered a living lab, combining diverse aspects and stakeholders [53,54].
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The performed research provides interesting insights into the opinions of Qatari
citizens– residents and non-residents of smart cities– about different components of the
smart city concept and their readiness to accept them. The findings presented in this
paper offer novel insights into the topical research problem of smart cities in the specific
context of Qatar. While the findings present a preliminary stage in the research process, it
uncovers the need for a more detailed investigation of the differences between the opinions
of people with and without personal experience living in a smart city, as well as the factors



Smart Cities 2023, 6 557

shaping their opinion. The readiness of Qatari people to embrace the smart city concept
also provides vast opportunities for further research.

6. Conclusions

The analysis of the data presents useful insights with respect to adoption of smart
cities. The findings covered the different components of smart cities such as smart economy,
smart people, smart government, smart mobility, smart environment, and overall smart
living. It also assessed the readiness of the citizens to live in smart cities. It is observed
that the success of the smart city is dependent on the extent of adoption by the citizens and
businesses as well as government. Even though citizens may be experiencing a lifestyle
in smart cities, lack of proper governance may still make the experience and capabilities
incomplete. The findings also indicated that even though people are living in smart cities,
it may take them some time to get used to the ecosystem, as is evident in the preference for
personal vehicles, understanding of the rules and regulations of smart cities, and concerns
about privacy and security of data. This also ascertains the argument that even though the
role of ICT in smart cities is important, it is not a sufficient condition for the transformation
of a conventional into a smart city.

The findings of the study present useful insights on the different factors which con-
tribute towards conceptualization and implementation of smart cities by studying the
views of the participants in Qatar. The findings of the study cover important factors such as
governance, mobility, environment, social life, and citizen readiness, all of which are crucial
for the adoption of smart cities. The study complements the earlier findings of [11,36,47],
with emphasis on a smart city ecosystem comprising the infrastructure, economic, social,
and environmental aspects. An important theoretical contribution of this study is the
perception of citizen readiness to adopt the smart city ecosystem, which was positive to a
large extent, indicating that people in Qatar are open to the idea of living in smart cities.

The main practical implications that can be derived from this study are threefold.
Firstly, the findings can be used to conceptualize the smart city ecosystem from the social,
economic, and environmental perspectives to ensure successful habitation at the smart
cities. The findings of the study can be combined with leading practices of smart cities
across the world for effective implementation. Prior studies conducted in smart cities across
different areas also highlight the initiative and goal of smart city development [37] which
can be combined with the findings of this study. Secondly, the response of the citizens
related to smart city ecosystems such as governance, mobility, business environment, and
living standards form useful inputs for strategic planning for a sustainable smart city.
Based on the findings of this study, brainstorming and prioritization of services can be
carried out in line with the vision of the smart city and its core ideology. This finding can
also be viewed in conjunction with the smart city success factors framework proposed
by [11] to understand the factors which shape the conditions for smart city success. Finally,
the findings related to the citizen readiness can help in understanding the psychology of
the citizens and the factors which contribute towards participation of citizens and their
willingness to proactively accept the changes in their lifestyles. This aspect is also supported
in literature where [43] and [44] highlighted the importance of the human factor as users of
the technologies and agents of change enabling the shift towards smart cities.

The presented conceptual framework is valuable for the specific elements included in
each of the smart city dimensions which are considered viable for the Qatari case, though
the present study does not provide clarity regarding the interconnections and causality
between the components in the model.

While this study has generated useful insights which have helped in the application
of design thinking framework for understanding the smart city ecosystem, the study is also
characterized by a number of limitations. First of all, the findings outlined in this paper
are drawn from the research performed at the pilot stage of an extensive investigation on
the topical research problem related to smart cities in the selected specific socio-economic
context–the State of Qatar. The research employs a sample limited to 40 respondents.
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This limited sample size limits the possibility to draw results representative to the Qatari
population. Though, the research presents quantitative research in its qualitative aspect
which provides a solid foundation for further research aimed at the detailed investigation
of smart cities in the design thinking context.

Secondly, the study only briefly discusses briefly the security and privacy issues related
to smart city infrastructure. Several researchers have highlighted concerns related to safety,
security, and privacy of citizens when it comes to using an all connected technological
infrastructure [95,97,98]. In addition, concerns related to totalism have also attracted
significant attention in the literature [99,102] and need to be visited in greater depth when
designing smart city ecosystems.

Finally, the study is based on the findings of a small sample based on purposive
sampling technique. This strategy has the potential to limit generalization of findings,
thereby confining the study to the specific context.

The concept of smart city design and implementation contains many research areas
which can be further examined. Firstly, the study can explore the influence of citizen
engagement and identify ways to encourage citizens in decision making process in smart
cities. Considering the inhibitions of the citizens in smart city governance as observed in
the findings of this study, this area presents promising research opportunities. Secondly, the
scope of the study can be enhanced by carrying out a causal investigation of the influence
of privacy and security issues on the extent of smart city adoption by the citizens and their
readiness to proactively accept the ecosystem in light of these issues. Such an investigation
can be carried out using quantitative methods of regression in order to establish objective
findings which can be generalized to a larger population. For this purpose, a larger sample
size can be identified to increase the validity and reliability of the study. Finally, future
research can also focus upon the challenges and possibilities of using internet of things and
mobile technologies to assess the satisfaction of citizens with respect to the services offered
in a smart city ecosystem. This study can be combined with the use of Living Labs for the
development of more inclusive smart cities’ projects with focus on open innovation. These
areas of research offer the potential of useful insights which can cover the entire smart city
ecosystem to improve life for citizens in such a set up.
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85. Bawa, M.; Cagáňová, D.; Szilva, I.; Spirkova, D. Importance of Internet of Things and Big Data in Building Smart City and What

Would Be Its Challenges. In Smart City 360◦; Springer: Cham, Switzerland, 2016; pp. 605–616. [CrossRef]
86. Al Nuaimi, E.; Al Neyadi, H.; Mohamed, N.; Al-Jaroodi, J. Applications of big data to smart cities. J. Internet Serv. Appl. 2015,

6, 25. [CrossRef]
87. Phan, A.; Qureshi, S.T. 5G Impact on Smart Cities. 5GCJ 2017. Available online: https://www.researchgate.net/publication/3158

04922_5G_impact_On_Smart_Cities (accessed on 12 November 2022).
88. MOTC. Sustainable Smart Cities: Improving Quality of Life. Available online: https://www.motc.gov.qa/sites/default/files/

sustainable_smart_cities_-_improving_quality_of_life.pdf (accessed on 6 June 2022).
89. Maru, P. Smart Cities Initiative Supercharges Qatar’s Diversified Economy. 2019. Available online: https://techherald.in/news-

analysis/smart-cities-initiative-supercharges-qatars-diversified-economy/ (accessed on 6 June 2022).
90. Pinochet, L.H.C.; Romani, G.F.; de Souza, C.A.; Rodríguez-Abitia, G. Intention to live in a smart city based on its characteristics in

the perception by the young public. RdG 2018, 26, 1–21. [CrossRef]

http://doi.org/10.2478/hjbpa-2022-0006
http://doi.org/10.1016/j.sbspro.2016.06.062
http://doi.org/10.1080/10630732.2018.1476794
http://doi.org/10.1016/j.jdmm.2020.100531
http://doi.org/10.1504/IJEV.2015.071481
http://doi.org/10.3390/smartcities3030035
http://doi.org/10.1016/j.scs.2017.10.008
http://doi.org/10.1016/j.envsci.2017.08.008
http://doi.org/10.1109/ICIC47613.2019.8985969
http://doi.org/10.18533/ijbsr.v2i4.161
http://doi.org/10.24102/ijslup.v1i2.365
http://doi.org/10.1016/j.scs.2021.103542
http://doi.org/10.1080/1369118X.2018.1477969
http://doi.org/10.3390/s21062143
http://www.ncbi.nlm.nih.gov/pubmed/33803903
http://doi.org/10.1155/2020/8879132
http://doi.org/10.48550/arXiv.1907.05702
http://doi.org/10.5281/zenodo.1130339
http://doi.org/10.1016/j.cities.2021.103187
http://doi.org/10.1007/978-3-319-33681-7_52
http://doi.org/10.1186/s13174-015-0041-5
https://www.researchgate.net/publication/315804922_5G_impact_On_Smart_Cities
https://www.researchgate.net/publication/315804922_5G_impact_On_Smart_Cities
https://www.motc.gov.qa/sites/default/files/sustainable_smart_cities_-_improving_quality_of_life.pdf
https://www.motc.gov.qa/sites/default/files/sustainable_smart_cities_-_improving_quality_of_life.pdf
https://techherald.in/news-analysis/smart-cities-initiative-supercharges-qatars-diversified-economy/
https://techherald.in/news-analysis/smart-cities-initiative-supercharges-qatars-diversified-economy/
http://doi.org/10.1108/rege-06-2018-0077


Smart Cities 2023, 6 562

91. Myeong, S.; Park, J.; Lee, M. Research Models and Methodologies on the Smart City: A Systematic Literature Review. Sustainability
2022, 14, 1687. [CrossRef]

92. Glasmeier, A.; Christopherson, S. Thinking about smart cities. Camb. J. Reg. Econ. Soc. 2015, 8, 3–12. [CrossRef]
93. Ningrum, T.P. Smart City: The main assist factor for smart cities. Int. J. Innov. Enterp. Syst. 2021, 5, 46–54. [CrossRef]
94. Elmaghraby, A.S.; Losavio, M.M. Cyber security challenges in Smart Cities: Safety, security and privacy. J. Adv. Res. 2014, 5,

491–497. [CrossRef]
95. Chen, N.; Chen, Y. Smart city surveillance at the network edge in the era of IoT: Opportunities and challenges. In Smart Cities;

Springer: Cham, Switzerland, 2018; pp. 153–176.
96. Braun, T.; Fung, B.C.; Iqbal, F.; Shah, B. Security and privacy challenges in smart cities. Sustain. Cities Soc. 2018, 39, 499–507.

[CrossRef]
97. Hernandez-Ramos, J.L.; Martinez, J.A.; Savarino, V.; Angelini, M.; Napolitano, V.; Skarmeta, A.F.; Baldini, G. Security and Privacy

in Internet of Things-Enabled Smart Cities: Challenges and Future Directions. IEEE Secur. Priv. 2020, 19, 12–23. [CrossRef]
98. Cui, L.; Xie, G.; Qu, Y.; Gao, L.; Yang, Y. Security and Privacy in Smart Cities: Challenges and Opportunities. IEEE Access 2018, 6,

46134–46145. [CrossRef]
99. Pali, B.; Schuilenburg, M. Fear and Fantasy in the Smart City. Crit. Criminol. 2019, 28, 775–788. [CrossRef]
100. Edwards, L. Privacy, security and data protection in smart cities: A critical EU law perspective. Eur. Data Prot. Law Rev. 2016, 2,

28–58. [CrossRef]
101. Ismagilova, E.; Hughes, L.; Rana, N.P.; Dwivedi, Y.K. Security, Privacy and Risks Within Smart Cities: Literature Review and

Development of a Smart City Interaction Framework. Inf. Syst. Front. 2020, 24, 393–414. [CrossRef] [PubMed]
102. Kalinin, M.; Krundyshev, V.; Zegzhda, P. Cybersecurity Risk Assessment in Smart City Infrastructures. Machines 2021, 9, 78.

[CrossRef]
103. Bonett, D.G.; Wright, T.A. Cronbach’s alpha reliability: Interval estimation, hypothesis testing, and sample size planning. J. Organ.

Behav. 2014, 36, 3–15. [CrossRef]
104. Andrade, C. The Limitations of Online Surveys. Indian J. Psychol. Med. 2020, 42, 575–576. [CrossRef] [PubMed]
105. Etikan, I.; Musa, S.A.; Alkassim, R.S. Comparison of Convenience Sampling and Purposive Sampling. Am. J. Theor. Appl. Stat.

2016, 5, 1–4. [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.

http://doi.org/10.3390/su14031687
http://doi.org/10.1093/cjres/rsu034
http://doi.org/10.25124/ijies.v5i01.109
http://doi.org/10.1016/j.jare.2014.02.006
http://doi.org/10.1016/J.SCS.2018.02.039
http://doi.org/10.1109/MSEC.2020.3012353
http://doi.org/10.1109/ACCESS.2018.2853985
http://doi.org/10.1007/s10612-019-09447-7
http://doi.org/10.21552/EDPL/2016/1/6
http://doi.org/10.1007/s10796-020-10044-1
http://www.ncbi.nlm.nih.gov/pubmed/32837262
http://doi.org/10.3390/machines9040078
http://doi.org/10.1002/job.1960
http://doi.org/10.1177/0253717620957496
http://www.ncbi.nlm.nih.gov/pubmed/33354086
http://doi.org/10.11648/j.ajtas.20160501.11

	Introduction 
	Literature Review 
	Conceptualization of Smart Cities 
	Design Thinking Framework 
	Success Factors for Smart City Projects 
	Readiness to Accept Smart Cities 
	State Readiness 
	Citizens’ Readiness 

	Benefits and Challenges to Smart City Projects 
	The Fear of Smart Cities 
	Research Gap and Conceptual Model 

	Methods 
	Results 
	Sample Demographics 
	Survey Analysis 
	Smart Economy in Smart Cities 
	Smart People in Smart Cities 
	Smart Governance 
	Smart Mobility 
	Smart Environment 
	Smart Living 
	Citizen Readiness 


	Discussion 
	Conclusions 
	References

