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Abstract. In the last decade, the world has witnessed increasing investments in smart city initiatives, which frequently employ
data and emerging technologies to tackle complex urban challenges. Although existing literature has acknowledged the potential
benefits of smart cities, such as increasing economic development and improving urban operations, their sustainability, under-
stood as the enduring or long-term impact of specific outcomes, has been under-researched. Furthermore, the few studies touching
on sustainability have focused on environmental or economic sustainability, mostly ignoring social sustainability. Therefore, this
paper aims to review and synthesize the state-of-the-art research on social sustainability in smart cities. Our research questions
are: (1) what are the main topics in the literature related to social sustainability in smart cities? and (2) what are the gaps that
require further investigation? Our review shows that inclusion and equity are crucial components that must be considered. More
specifically, civic engagement is an effective method for smart cities to better understand and respond to all residents’ social,
economic, and environmental demands, enabling a more inclusive and equitable smart community.

Keywords: Smart city, social sustainability, inclusion, equity, citizen participation, civic engagement, economic development,
impacts

1. Introduction

In the last few decades, cities from around the world have been confronting and brainstorming creative solu-
tions to address wicked social, economic, and environmental challenges emanating from increased urbanization.
In parallel, the world has witnessed an unprecedented revolution related to the use and impact of information and
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communication technologies (ICTs). The confluence of these two trends gives birth to a global so-called “smart
city” movement, where ICTs are expected to become crucial means to ameliorate the negative consequences of ur-
ban development and enhance residents’ quality of life [25]. While scholars across disciplines have conceptualized
smart cities in varying ways, three common characteristics of smart cities can be derived from those conceptualiza-
tions [23]. First, a smart city adopts a global/integral view of the city, applying ICTs to produce a myriad of public
services. Second, both technological and human factors are inherent in smart cities, highlighting that the utilization
of ICTs in addressing urban challenges is developed in collaboration with citizens and other stakeholders. Third,
smart cities pursue a triple goal: to enhance operational efficiency, improve citizens’ quality of life, and promote
the local economy while maintaining environmental sustainability. Consequently, smart cities encompass a wide
range of components directly or indirectly related to ICTs, but also to other aspects of urban settings [14], which
could include technologies, data and information, government, society, the physical environment, policy context,
economy, and built infrastructure [22,25].

As the definition above reveals, one critical purpose of smart cities is sustainability. Defined by the World Com-
mission on Environment and Development [52] as the development that “meets the needs of the present without
compromising the ability of future generations to meet their own needs,” sustainability has recently received grow-
ing attention among smart city researchers (e.g., [28,31,37]). Yet, the conceptualization of sustainability in smart
cities has evolved over time. The earliest form of sustainability was proposed to enhance the public’s awareness
of the need for natural environment protection and engage people in exploring ways to avoid over-consumption of
environmental resources while still pursuing economic growth [27]. It was the result of the realization that economic
activities and prosperity had resulted in unimaginable and irreversible damage to the natural environment. Later on,
the concept involved other aspects of society, resulting in the “triple bottom line” or three pillars of sustainabil-
ity [8,19,46]: economic development, social inclusion, and environmental protection. According to Colantonio and
Dixon [16], social sustainability concerns “how individuals, communities and societies live with each other and set
out to achieve the objectives of development models which they have chosen for themselves, also taking into account
the physical boundaries of their places and planet earth as a whole (p4).” The pillar of social sustainability is also
highlighted in the current Sustainable Development Goals (SDGs) agenda [49]. The agenda calls for attention and
action to end inequity – embodied in various forms such as poverty, HIV, and discrimination against vulnerable
populations – because inequity harms the well-being and social mobility of the current populations and their future
generations. On the other hand, economic sustainability refers to inclusive and long-term economic growth, seeking
to achieve full employment and decent work for all women and men, including for persons with disabilities, and
equal pay for work of equal value. The three pillars of sustainability collectively delineate a perspective to balance
sustained economic development, the preservation of environmental resources, and social equity as a strategy to
develop the city, region, and country as a whole.

Recognizing sustainability as a crucial objective for smart cities, a vast body of research on “smart sustainable
cities (SCC)” has been produced in an attempt to disentangle the relationships between technologies and urban sus-
tainability [9]. Most literature argues that smart cities have the potential to enhance sustainability [6,7,9,20,21,44],
whereas other studies explore the negative impact of smart cities on sustainability, pointing out that an over-emphasis
on economic benefits and sophisticated technologies may create new or widen existing social and environmental
problems [28,36]. Despite these contributions, it seems that the literature on sustainability in the context of smart
cities faces a critical limitation: the majority of research has focused on the economic and environmental aspects
of sustainability, while largely neglecting the social pillar [17,29,32,35,38]. This observation is corroborated by the
results obtained from our search of the Web of Science (WoS) database. The search was conducted on November
13, 2021. The search words were specified as follows: (“smart city” OR “smart cities”) AND (“social sustain-
ability”); (“smart city” OR “smart cities”) AND (“environmental sustainability”); (“smart city” OR “smart cities”)
AND (“economic” OR “economy”). As indicated in Table 1, there has been an exponential growth in the study of
economic development in smart cities over the past decade. Environmental sustainability has accumulated a consid-
erable body of research as well. In contrast, in the last 10 years, less than ten publications were produced each year
with regard to social sustainability.

In the smart city context, social sustainability is understood in many ways, such as social cohesion and sense
of belonging [28,30], inequality [28,30], participation [10,28,29], quality of life [6,30], and human rights [35].
Despite some important differences, the literature on social sustainability shares a few things in common. First,
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Table 1

Trends of topics in smart city research

Social
sustainability

Environmental
sustainability

Economic
development

2011 0 0 9

2012 0 1 9

2013 0 0 29

2014 1 5 54

2015 2 6 119

2016 3 10 179

2017 9 30 323

2018 5 11 325

2019 5 21 354

2020 6 23 370

2021 4 16 272

Total 35 123 2043

Source: Web of Science.

existing studies argue that the conversations about smart cities have been, to a large extent, based on certain biased
assumptions and ideologies regarding economy and technology [17,28,29,31,48]. They notice a hidden political
agenda underlying the smart city trend in which ICTs are promoted by businesses and technology vendors as a
panacea for different kinds of urban problems, particularly for revitalizing the economy. Second, the literature
argues that not every individual and community is equally treated in the business-driven development model of
smart cities. For example, Hollands’ [28] analysis of numerous smart city cases shows that those initiatives tend
to prioritize business interests and be more attractive to educated, middle-class professionals and IT workers. In
contrast, the poorer population and communities are absent from the scene. Additionally, research indicates that
citizens’ experience with the use of new technology in smart cities is affected by some digital divide variables
such as age, education level, and region, preventing disadvantaged groups to fully benefit from smart city initiatives
[44]. It is also acknowledged that smart city initiatives may deepen some existing social gaps [17]. In light of such
shortcomings, researchers strongly advocate bringing the residents and communities back into the planning and
implementation of smart cities [18,35].

Therefore, given the importance of social sustainability in smart city development, in this study we attempt to
fill some of the existing gaps in the literature by investigating the following two questions: (1) what are the main
topics in the literature related to social sustainability in smart cities? and (2) what are the gaps that require further
investigation? In order to examine how social sustainability has been addressed in smart city research, we review
and synthesize existing research about this topic. We argue that a systematic understanding of social sustainability
is valuable to both scholars and practitioners. For researchers, it shows how smart cities may contribute to or impose
risks on communities’ welfare and rights to participate in urban affairs, both of which add new insights to our
understanding of the impact of smart cities on their residents. As for public managers, the results could help to better
serve citizens and deliver public value to everybody in the city by being more inclusive and promoting engagement
with an emphasis on social equity.

2. Social sustainability: A contested concept

Despite being widely used in research and practice, the notion of social sustainability is far from clear, partic-
ularly in the context of smart cities. Colantonio [15] notes that there is a lack of consensus on a single definition
of social sustainability due to the fact that it has been studied from different disciplinary lenses. However, several
studies have attempted to provide a holistic understanding of the social pillar of sustainability in urban contexts.
For instance, based on a review of academic literature and practical assessment models, Colantonio [15] analyzes
different concepts of social sustainability and categorized the themes included into traditional and emerging. They
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also argue that it seems that emerging themes tend to complement or replace the traditional ones. Traditional themes
include basic needs, education and skills, employment, equity, human rights and gender, poverty, and social jus-
tice, while the emerging topics cover demographic change (such as aging, migration, and mobility), social mixing
and cohesion, identity and sense of place, empowerment and participation, health and safety, social capital, and
finally, well-being (used interchangeably with happiness and quality of life). A subsequent work elaborates on those
emerging dimensions by adding a series of measurable indicators [16].

In a similar vein, Dempsey et al. [19] identified two overarching dimensions at the core of urban social sustain-
ability – social equity and sustainability of a community. Social equity is concerned with social and environmental
exclusion, stating that individuals should not be deprived of their chances of political, economic, and social par-
ticipation in society because of exclusionary or discriminatory practices. The authors find that accessibility is the
most-cited measure of social equity. Sustainability of a community relates to social cohesion and inclusion, aspects
of social life that are conceived as the foundation of fairness and social justice. More specifically, the sustainabil-
ity of a community manifests in five measurable aspects: social interaction or networks, participation in collective
groups and networks, community stability, sense of place or pride, and safety and security.

While there are many conceptualizations of social sustainability, the definitions share a few critical aspects of ur-
ban development, communities, and residents as well as the dynamic interactions among them. First, it is acknowl-
edged that the impacts of environmental externalities, such as natural disasters and climate change, are distributed
heterogeneously and disproportionally among various populations [20]. In general, residents living in suburban and
rural areas and/or with lower social-economic status are much more vulnerable to those environmental risks than the
urban, wealthier population. Additionally, urban economic growth is not benefiting all residents equally. Urbaniza-
tion has increased social inequality, polarization, and social segregation Dempsey et al. [19]. Finally, urban inequal-
ity also manifests as limited opportunities to engage in the political process [33]. In this regard, social sustainability
is related to the actual impact of urban development on different communities and residents, the discrepancies in
impact among populations, and the solutions to bridge those societal gaps.

3. Methodological approach

In order to critically analyze how social sustainability has been studied in smart city research, we conducted a
comprehensive literature review to identify the main themes and then proposed a research agenda based on our
main findings. The review flow is depicted in Fig. 1. First, both Google Scholar and Web of Science were utilized
to search for published research with the following keywords: (“smart cities” OR “smart city” AND “social sustain-
ability”). Thirty-five and thirteen publications were retrieved from Web of Science and Google Scholar, respectively.
In addition, we solicited input from an expert in the field to complement our search results, adding four additional
publications to the list. Thirteen duplicate articles were removed. Subsequently, we screened the title and abstract of
each publication to identify whether it is relevant with social sustainability in the smart city context. After excluding
irrelevant ones, twenty seven studies were selected for analysis. Lastly, a close full-text examination was conducted
for each included study, particularly focusing on the publication year, research question, the theoretical approach,
the empirical methodology, as well as findings and contributions. The main characteristics of the publications are
presented in the Appendix, Table 3.

4. Social sustainability in smart cities

Most of the studies were published in journal articles, except for two conference papers (see the Appendix,
Table 3). In terms of publication year, there were merely one to two work(s) published per year (excluding 2009
and 2010) before 2016. Nonetheless, more publications were produced since 2017, accounting for approximately
74% of the total amount of published studies within the last ten years. With regard to the methodological approach,
41% of the studies are conceptual, dealing with social sustainability as a concept, proposing specific indicators,
and, more broadly, articulating smart city models. On the other hand, around 52% of the literature collected and
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Fig. 1. Comprehensive literature review flowchart.

Fig. 2. Main concepts about social sustainability in smart city literature.

presented empirical evidence, with qualitative case studies being the most prominent method. Finally, the remaining
7% of the studies were literature reviews.

Four major themes concerning social sustainability in smart cities can be identified from the literature: social
equity, quality of life, human-centered smart governance, and citizen participation. The relationships among the
themes are characterized in Fig. 2. First, social inclusion, equality, and justice have received wide recognition among
scholars. It is argued that the urban space is a social structure consisting of culture, relations, and identity [45].
Consequently, smart cities must be aware of the diversity of social interactions within a city, pay attention to the
existing social inequalities, and make efforts to address them [28,29]. Furthermore, as highlighted in the previous
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section, smart cities should acknowledge and respond to the fact that these initiatives could actually worsen the
existing inequalities or even create new forms of social exclusion, widening the gaps between those who possess
the access to and capability of using technology and those who do not [17,28,29,34,36,40]. According to Padrón
Nápoles et al. [40], in a smart city context, social exclusion can be conceived as the lack of opportunities to access
the services provided by smart cities or the use of social networks or technological tools that enhance citizens’
quality of life. More specifically, studies have focused on various types of social inequalities and exclusion in
smart cities. For instance, Pérez-delHoyo et al. [42] investigate to what extent transport apps consider the needs
of people with low income, a physical disability, and language barriers. Relatedly, Rebernik et al. [43] adopt a
more holistic perspective to assess a smart city’s disability inclusion based on twenty indicators. Furthermore, age
and gender discrimination are other dimensions that scholars have examined [34,40,41,51]. In sum, these studies
illustrate that different populations, particularly vulnerable groups, may confront difficulties in accepting, accessing,
and leveraging smart city solutions.

Another important theme refers to understanding social sustainability as the improvement of quality of life and
well-being [6,11,38,47], which highlights the mission of smart cities to satisfy urban residents’ basic needs [30].
However, researchers have defined “basic needs” in very different ways. For instance, some scholars merely mention
quality of life as a goal of smart city development without explaining what it refers to [1,6]. Others conceive well-
being in terms of health, viewing improving residents’ lifestyles and increasing their health outcomes as goals that
smart city initiatives can help achieve [11,45,47]. Finally, others perceive basic needs in a much broader sense,
aiming to meet people’s physical, mental, social, and spiritual needs [45]. The indicators used in existing studies
encompass individual income, poverty levels, income distribution, unemployment, education and further training,
housing conditions, security, work satisfaction, sports, and leisure [30,45].

Several studies point out that establishing a citizen-centered smart governance system can make a contribution
by taking equity, inclusion, and social justice into consideration at every stage of the development of smart city
initiatives [34,41,45]. Prior to initiating a project, a context analysis that assesses diverse populations’ demands is
instrumental. By factoring cultural and community diversity within the city in the planning of smart cities, policy
makers can better allocate resources to address their needs [2,30,38,54]. Subsequently, this needs assessment can
be considered in defining the vision and goals of a smart city [2,28,29,41]. Third, in the policy formulation stage,
smart vision and goals are translated into specific legislation, structures, processes, and policies that help assign and
coordinate the roles and responsibilities of each stakeholder [32]. It is important that the existing contexts such as
legal environment and social dynamics are considered when designing the policies and guidelines to ensure that
they will be realistic and implementable [45]. Lastly, the implementation and evaluation stage is concerned with
the means-ends relationship, paying close attention to the influence of smart city initiatives on the target population
[41,45]. For example, some authors noted that ICTs can be tailored to help residents connect, collaborate, and
share, thereby establishing and strengthening social networks [38]. Aside from the technology per se, performance
management, setting and tracking key performance indicators, has been proposed as another way to ensure an
alignment between smart city inputs and socially equitable outputs [43,55]. Additionally, research indicates that
establishing accessibility standards for ICT applications is conducive to ensuring that smart city solutions are more
accessible to various populations [40]. Moreover, from a project management’s perspective, Spinosa and Costa
[45] find a continuing engagement and support from the leaders across government bodies, industry, and academic
society as well as stable financial investments to be crucial enablers for successful implementation.

In addition to building a governance structure as mentioned above, numerous studies have particularly inves-
tigated the role of civic engagement and political participation, particularly engaging residents and other urban
stakeholders in the decision-making process in order to enhance social equity and inclusion. This line of research
stems from the critique that smart cities are primarily driven by urban entrepreneurialism and a technocentric view,
leaving little space for people to participate in smart city decisions [29]. It is suggested that smart city initiatives
should start from people’s existing knowledge and skills instead of technology [4,28], acknowledge residents’ right
to belong to and participate as a member of the community [38], and empower, educate, and engage people in the
political debate concerning their lives and the urban society where they are situated [28].

In this regard, the existing literature has identified several ways that help broaden citizen engagement in smart
cities. For instance, ICTs can promote online participation that brings together the local community of citizens and
businesses, various levels of government, and IT experts in the co-design of smart cities [38]. Bouzguenda et al.’s
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[10] recent study corroborates this view by illustrating that the exchange of ideas between citizens and city planners
on city design and planning can be facilitated by using a Three-Dimensional Digital Participatory Planning tool
(3DPPP). Moreover, a mobile application can allow citizens to participate in urban governance in several ways such
as (1) reporting non-emergencies in the city and adding photos and comments when necessary [31] and (2) sharing
information about the specific places in the city that are unfriendly to people with disabilities [42]. While ICTs have
considerable potential in fostering citizen engagement, a traditional approach without the assistance of ICTs is of
immense value as well. For example, a municipality in Milan organized large public events to solicit input from
citizens and stakeholders during the formulation stage of its smart city strategy [48]. These strategies enable and
empower citizens to take part in the smart city design and implementation, making the process much more inclusive.
Regarding the timing for citizens to participate, Costa [18] suggests that building the citizen-government partnership
from the beginning of a project is more likely to succeed compared to inviting residents to comment on the policy
details in the latter stages of project development.

5. Some ideas for future research

As the previous section shows, the existing literature has considerably contributed to the knowledge of social
sustainability in smart cities. Nevertheless, in order to deepen scholarly understanding of this subject, we propose a
few directions for future research.

Clarifying the Relationships among Citizen Engagement, Social Equity and Quality of Life as Elements of
Social Sustainability in Smart Cities. Previous research has already identified some of these relationships, but more
clarity is needed, particularly the practices used to address the three elements. Our findings indicate several ways to
promote citizen engagement, such as holding traditional in-person meetings or utilizing information technologies.
However, little has been said about the effectiveness of these measures, that is, to what extent these actions for
engaging citizens contribute to social equity and quality of life within the city. In addition, a clear definition and
operationalization of social equity and quality of life is missing in most studies, making it even more challenging to
concretely understand the relationships between citizen participation and the intended outcomes. Multiple empirical
strategies – both qualitative and quantitative – could be taken to bridge these gaps. In terms of qualitative approaches,
interviews could be conducted with public managers who design or oversee smart city initiatives to investigate how
the frontline professionals perceive, define, and measure, these concepts as well as whether and how they evaluate
the impact of citizen engagement on social equity and quality of life. Additionally, a comparison across different
cases could be valuable too. For instance, comparing and contrasting cases with similar contextual characteristics but
different in the ways they approach citizen participation could potentially help disentangle the relationships between
citizen engagement, social equity and quality of life as elements of social sustainability in smart cities. As far as
quantitative research, it would be helpful to develop and validate measurements to try to capture the concepts. Based
on the literature from other disciplines [26,53], citizen participation can be measured in myriad ways. For instance,
it could be dichotomous (e.g., whether citizen participation is present), or continuous (e.g., number of events held,
number of participants, or citizens’ perception or satisfaction of the participation process). Similarly, social equity
and quality of life can be quantified by administrative data and surveys with residents. With the enhancement in
measurement, traditional regression analysis or quasi-experimental approaches could be applied to determine the
relationships among citizen engagement, social equity, and quality of life in smart city initiatives.

Understanding Different Actors and Forms of Participation as a Key Element of Social Sustainability in Smart
Cities. As citizens have been widely recognized as key stakeholders for improving social sustainability in a smart
city, more studies could explore additional potential dimensions of civic engagement. For instance, public adminis-
tration scholars have found that participation could be done at individual, group, and collective levels, and that they
could engage in different phases of the service cycle, including commissioning (deciding or prioritizing services,
outcomes, and users), design (creating and planning for the service), delivery (improving the provision of public
services), and assessment (evaluating service quality and performance) [39]. Another interesting topic is related to
the interactions between public administrators and citizens, which can manifest in a myriad of ways (see Table 2) de-
pending on the roles and relative power of governments and citizens in the participatory process [13]. Furthermore,
multiple variables determine the extent to which participation can attain the desired outcomes, including political
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Table 2

Administrator-citizen interactions

Administrator role Citizen role Managerial approach Dynamic Method of interaction

Ruler Subject Coercive Authority Government control

Implementer Voter Representative Trust Voting

Expert Client Neutral Competence Control Compliance

Professional Customer Responsive Passive Consultive

Public servant Citizen Facilitative Engaged Deliberative

Co-producer Co-producer Collaborative Active Partnership

Broker Investor Communal Cooperative Co-investing

Employee Owner Compliance Conflict Citizen control

Source: Callahan [13].

support, leadership, red tape, hierarchical authority, participant competence, and participant representativeness [53].
Moreover, it is found that citizen participation confronts the greatest challenges when seeking to advance social
justice because government organizations and political leaders tend to lack the motivation to pursue such projects.
Hence, the political conditions that turn leaders’ and public organizations’ attention to improving social justice
via participation are essential. In addition to citizens, other stakeholders like universities, research centers, private
companies, entrepreneurs, and non-profit organizations have been largely neglected in the discussion on social sus-
tainability in smart cities. Local nonprofits and shared spaces like public libraries in smart cities, for instance, could
possibly contribute to social sustainability by, among others, becoming trusted partners for citizens and contributing
to digital inclusion. A further examination on different stakeholders, including their values, roles, and resources as
well as the interactions among them is needed. The further exploration regarding the participants involved and how
they participate will certainly contribute to a more holistic understanding of social sustainability in smart cities.
Interviews, participant observations, and surveys are potential methods to address the identified topics.

Increasing the Use of Theoretical Lenses to Study Social Sustainability in Smart Cities. Our review reveals
that there has been limited use of theoretical lenses to make sense of the relationships between smart cities and
social sustainability. While some existing publications made explicit use of a sociological perspective, especially
the critical analysis of urbanism and capitalism, the majority of studies did not mention a specific theory. Given that
smart city research is highly interdisciplinary, we think that all related academic fields and traditions – sociology,
business, information technology, public administration and management, urban planning, etc. – should apply their
theoretical or conceptual approaches to pay close attention to how smart city initiatives influence and are affected by
issues of equity, inclusion, well-being, and participation. In particular, several approaches regarding Organization
Behavior and Theory, with varying sets of concepts and assumptions, may be valuable in modeling and answering
why and how an organization addresses social sustainability in the smart city context. For example, institutionalism
may provide some perspective on how social sustainability could be impeded or enabled by existing rules, norms,
and culture within government organizations when designing and implementing smart city projects. In addition, the
approaches in organizational learning could potentially help explain the process where public, private, or nonprofit
organizations retrieve and process information in order to understand and respond to some social equity and quality
of life issues in smart cities. Finally, concerning the inter-organizational dynamics, the Social Network Theory
and Resource Dependency Theory can be utilized to determine the interrelations among the involved parties, the
resources they share, and the power dynamics as well as, more importantly, how those factors relate to how social
sustainability is addressed in the smart city. These investigations will contribute to assessing existing theories’
explanatory power and help push forward academic knowledge development related to social sustainability and
smart cities.

Focusing on the Importance of Different Contexts for Social Sustainability in Smart Cities. Context has been
identified as a very important aspect to consider when studying the use of information technologies in the public
sector and also specifically in smart city research. In particular, it would be valuable to explore whether and how
the understanding and practices of social sustainability could vary by context, that is, how social sustainability
is understood under different contexts and what accounts for such variation. Future research could examine the
influences of national contexts, such as economic strength, technological development, political culture, etc. For
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example, scholars can investigate whether and how smart cities in developing countries and developed countries are
similar or different in dealing with social sustainability. A similar comparison could be done with regard to the level
of technological development and political factors affecting social sustainability in smart cities. In addition to cross-
country analysis, scholars can also look into the contextual forces at the sub-national or local level. For instance,
more vulnerable localities might confront more challenges in enhancing social sustainability. In addition, societies
with a higher proportion of older people may prioritize enhancing the inclusion, participation, and well-being of the
elderly population. Addressing these topics can potentially foster our understanding of the relationships between
the larger environment where smart cities are embedded and the social sustainability strategies employed by those
cities. A comparative study, either based on the qualitative or quantitative traditions, could be suitable to identify
and better understand some of those contextual differences.

Disentangling the Complex Relationships among Different Types of Sustainability in Smart Cities. It would be
beneficial to investigate the relationships among the smart city sustainability pillars. While our review only focuses
on the pillar of social sustainability, scholars should explore how it relates to the other two pillars of environmental
and economic sustainability. It is noted that, in practice, different sustainability goals are not mutually exclusive and
tend to be interrelated. As such, it is argued that an integrative view of sustainability assessment is required to better
understand such interconnections among the issues, goals, actions, and effects pertaining to the social, economic,
and environmental aspects of urban life [24]. Multiple studies have found that the three pillars may compete with
or reinforce one another across various disciplines [3,5,12,37]. In the smart city context, a smart city initiative may
lead to an increase on one type of sustainability but negatively influence other type or other types of sustainability.
For instance, it is mentioned that an over-emphasis on economic growth may undermine social sustainability. How-
ever, one key aspect of well-being is employment, which may require investment in boosting the local economy. In
addition, it is found that the social status of the actors and social groups may have an impact on their capacity and
resource availability to respond to and manage environmental risks resulting from urban development, which speaks
to the intersection of social and environmental sustainability. In sum, there might be some tensions and trade-offs
that need to be taken into account, but also some potential synergies. For instance, although citizen participation is
highlighted in this study as a critical means for enhancing social equity and inclusion, it also contributes to other
pillars. In a broad sense, a participatory approach allows the general public to collectively imagine and determine
their sustainable futures [50]. Social, environmental, and economic sustainability could have complex relationships
among them that may affect the overall sustainability of smart cities, and the tool of civic engagement could be
associated with dynamic interactions among various sustainability goals. A longitudinal case study with rich infor-
mation on the three types of sustainability is needed to elaborate on their relationships, as well as their short- and
long-term effects.

6. Concluding remarks

Social sustainability is one of the objectives that smart city projects seek to pursue. However, scholars doing
research about smart cities have paid relatively little attention to the social pillar of sustainability. Our review makes a
contribution by examining the extent, range, and nature of existing research on smart cities and social sustainability.
Our review results indicate that this research area is still in its infancy, given the limited number of publications
compared to other types of sustainability, and has started to thrive in recent years. In terms of the specific topics
scholars have addressed, social equity, quality of life, smart governance, and citizen engagement are prominent. It is
noted that smart cities are situated in a local context, where heterogeneous residents and communities lie at the core,
and therefore the inequitable gaps in the distribution of economic gains as well as political power within society
cannot be ignored.

By including considerations about social inequality and exclusion at the initiation, deployment, and assessment
of smart city projects combined with a bottom-up civic engagement approach, smart cities could be more capable of
receiving and responding to the demands from various populations, giving rise to more equitable, inclusive results
and enhancing overall residents’ quality of life. As Hollands [28] puts it, the study of social sustainability revisits
and reshapes the meaning of smart, the purpose of smart cities, and the power dynamics among various actors.
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The review and synthesis of the literature on social sustainability in smart cities highlights the importance of a
citizen-centric view of smart cities and the diverse ways to approach the concept.

The second contribution of this study is to propose a few ideas for future research based on existing literature.
In this regard, we propose to more extensively develop and use theoretical or conceptual approaches to account for
the individual, organizational, inter-organizational, and contextual enablers as well as challenges within a smart city
that determine the level of equality, inclusion, and residents’ well-being. In addition, more in-depth analyses of the
interconnectivity and multi-faceted relationships of different sustainability pillars are necessary in order to obtain
a holistic understanding of the trade-offs and opportunities faced by smart cities. By incorporating these direc-
tions in future theoretical and empirical studies, academics and practitioners can more comprehensively understand
smart sustainable cities. As a concept and development model, smart cities include not only economic returns and
environmental protection in urban settings, but also social equality, inclusion, and residents’ quality of life.

Our review results also highlight some lessons for smart city practitioners and decision-makers. First, it would
be helpful that the smart city unit and/or the governance board in charge of smart city projects have deep awareness
about social sustainability and discuss issues related to social equity and quality of life. Their primary mission
and responsibilities should be to analyze the impacts that smart city initiatives impose on various populations, and
based on the analysis, design and monitor the actions necessary to address the potential negative impacts. In terms
of analyzing and monitoring who is impacted by the project and in what ways, the board could consider using a
mix of top-down and bottom-up approaches to collect inputs. On the one hand, government employees can explore
the existing demographic data and anticipate the populations that may be potentially excluded from the project.
On the other hand, the city government can hear residents’ voices and concerns via in-person meetings or virtual
platforms. The analysis should provide insights into who might be worse off in terms of multiple social divides, like
service availability, customizability, or skills and training, etc. City managers and other stakeholders could use this
information to avoid, to the extent possible, negative affecting some sectors of the population.

In addition, the smart city unit or board needs to brainstorm and implement projects to tackle these identified
discrepancies, which would require a joint effort from the city government, private entities, and people (the public-
private-people partnerships approach, PPPP). As several cases cited in this review show, governments can collab-
orate with the technology vendors to provide services tailored to vulnerable groups and the necessary training to
navigate the technology tools. Alternatively, other scholars propose a more open, bottom-up approach to empower
residents to determine the overall direction or specific details of smart city development. It should be noted that
there is no one-size-fits-all solution. Instead, the roles of governments, private companies, and residents, as well as
their relative power will largely depend on the specific decisions and the contexts they are situated in. Lastly, the
analysis and monitoring should be an ongoing process throughout the formulation and implementation stages, so
that the smart city unit or board can assess how the gaps evolve over time and the effectiveness of the implemented
strategies and specific programs.
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Appendix

Table 3

Social sustainability scholarship in smart city research

Year Title Authors Journal or otherwise stated Methodology Theme(s)

2008 Will the real smart city please
stand up? Intelligent,
progressive or entrepreneurial?

Hollands City Conceptual
development

Equity; Inclusion;
Participation

2011 Smart Cities and Sustainability
Models

Bătăgan Informatica Economica Conceptual
development

Quality of life

2013 Smart City Reference Model:
Assisting Planners to
Conceptualize the Building of
Smart City Innovation
Ecosystems

Zygiaris Journal of the Knowledge
Economy

Conceptual
development

Equity; Well-being

2013 Impacting Sustainable
Behaviour and Planning in
Smart City

Khansari et al. International Journal of
Sustainable Land Use and
Urban Planning

Conceptual
development

Quality of life
(basic needs);
Equity; Cohesion

2015 Critical interventions into the
corporate smart city

Hollands Cambridge Journal of
Regions, Economy and
Society

Conceptual
development
and case
study

Equity; Inclusion;
Participation

2015 Investigating social factors of
sustainability in a smart city

Monfaredzadeh
and Krueger

Conference paper Conceptual
development

Cohesion; Equity;
Well-being;
Participation

2016 City Indicators on Social
Sustainability as
Standardization Technologies
for Smarter (Citizen-Centered)
Governance of Cities

Marsal-Llacuna Social Indicators Research Indicator
building and
case study

Citizens’ rights

2017 An urban ecology critique on
the Smart City model

Colding and
Barthel

Journal of Cleaner
Production

Conceptual
development

Equity; Inclusion

2017 Building Universal
Socio-cultural Indicators for
Standardizing the
Safeguarding of Citizens’
Rights in Smart Cities

Marsal-Llacuna Social Indicators Research Indicator
building

Citizens’ rights

2017 How can ‘smart’ also be
socially sustainable? Insights
from the case of Milan

Trivellato European Urban and
Regional Studies

Case study Well-being;
Inclusion;
Participation

2017 Urban and Building
Accessibility Diagnosis using
‘Accessibility App’ in Smart
Cities A Case Study

Pérez-delHoyo
et al.

Conference paper Case study Equity; Inclusion;
Participation

2017 What are the differences
between sustainable and smart
cities?

Ahvenniemi et al. Cities Conceptual
development

Well-being

2018 Smart Tools for Socially
Sustainable Transport:
A Review of Mobility Apps

Gebresselassie and
Sanchez

Urban Science Content
analysis

Equity; Inclusion

2018 Stretching smart: advancing
health and well-being through
the smart city agenda

Trencher and
Karvonen

Local Environment Case study Well-being
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Table 3

(Continued)

Year Title Authors Journal or otherwise stated Methodology Theme(s)

2019 Mainstreaming gender equality
in smart cities: Theoretical,
methodological and empirical
challenges

Nesti Information Polity Systematic
literature
review

Equity

2019 Smart City Planning from an
Evolutionary Perspective

Komninos et al. Journal of Urban
Technology

Case study Participation

2019 Towards smart sustainable
cities: A review of the role
digital citizen participation
could play in advancing social
sustainability

Bouzguenda et al. Sustainable Cities and
Society

Literature
review

Participation;
Social
sustainability in
general

2020 From Smart in the Box to
Smart in the City: Rethinking
the Socially Sustainable Smart
City in Context

Aurigi and
Odendaal

Journal of Urban
Technology

Conceptual
development

Inclusion

2020 Measuring Disability Inclusion
Performance in Cities Using
Disability Inclusion Evaluation
Tool (DIETool)

Rebernik et al. Sustainability Indicator
building and
case study

Equity

2020 Subverting the logics of
smartness in Singapore: Smart
eldercare and parallel regimes
of sustainability

Woods Sustainable Cities and
Society

Case study Equity; Inclusion

2020 Sustainable and
Community-Centred
Development of Smart Cities
and Villages

Zavratnik et al. Sustainability Conceptual
development

Participation;
Quality of life

2020 Smart Cities Can Be More
Humane and Sustainable Too

Costa Book chapter Conceptual
development

Diversity;
Inclusion

2020 Smart City Wien: A
Sustainable Future Starts Now

Madreiter et al. Book chapter Case study Inclusion;
Quality of life

2020 Social Inclusion in Smart
Cities

Padrón Nápoles
et al.

Book chapter Case study Inclusion

2020 Urban Innovation Ecosystem
and Humane and Sustainable
Smart City: A Balanced
Approach in Curitiba

Spinosa and Costa Book chapter Case study Quality of life;
Inclusion

2021 Becoming a smart old town –
How to manage stakeholder
collaboration and cultural
heritage

Snis et al. Journal of Cultural
Heritage Management and
Sustainable Development

In-depth
interviews
and
participatory
observation

Participation

2021 Would 3D Digital Participatory
Planning Improve Social
Sustainability in Smart Cities?
An Empirical Evaluation Study
in Less-Advantaged Areas

Bouzguenda et al. Journal of Urban
Technology

Case study Participation
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[32] D. Križaj, M. Bratec, P. Kopić and T. Rogelja, A technology-based innovation adoption and implementation analysis of European smart

tourism projects: Towards a smart actionable classification model (SACM), Sustainability 13(18) (2021), 10279. doi:10.3390/su131810279.
[33] B. Littig and E. Griessler, Social sustainability: A catchword between political pragmatism and social theory, International Journal of

Sustainable Development 8(1/2) (2005), 65–79. doi:10.1504/IJSD.2005.007375.

https://doi.org/10.1073/pnas.1807677115
https://doi.org/10.1073/pnas.1807677115
https://doi.org/10.1080/10630732.2019.1704203
https://doi.org/10.1016/j.worlddev.2019.05.026
https://doi.org/10.1016/j.scs.2017.12.034
https://doi.org/10.1108/IJPSM-07-2015-0132
https://doi.org/10.1007/978-3-030-15145-4_72-1
https://doi.org/10.1080/10630732.2021.1900772
https://doi.org/10.3390/su10124636
https://doi.org/10.1016/j.emj.2016.01.004
https://doi.org/10.1080/01900690701225366
https://doi.org/10.1080/01900690701225366
https://doi.org/10.1109/HICSS.2012.615
http://eprints.lse.ac.uk/35867/1/Colantonio_Social_sustainability_review_2009.pdf
https://doi.org/10.1016/j.jclepro.2017.06.191
https://doi.org/10.1016/j.jclepro.2017.06.191
https://doi.org/10.1007/978-3-030-15145-4_3-2
https://doi.org/10.1002/sd.417
https://doi.org/10.3390/su9010068
https://doi.org/10.4028/www.scientific.net/AEF.11.115
https://doi.org/10.1145/3117800
https://doi.org/10.1145/3117800
https://doi.org/10.1142/S1464333206002517
https://doi.org/10.1142/S1464333206002517
https://doi.org/10.3233/IP-150354
https://doi.org/10.1111/j.1540-6210.2010.02181.x
https://doi.org/10.1007/978-3-319-09228-7_20
https://doi.org/10.1080/13604810802479126
https://doi.org/10.1093/cjres/rsu011
https://doi.org/10.1080/10630732.2018.1485368
https://doi.org/10.3390/su131810279
https://doi.org/10.1504/IJSD.2005.007375


148 T. Chen et al. / Understanding social sustainability for smart cities

[34] T. Madreiter, A. Djuric, N. Summer and F. Woller, Smart city Wien: A sustainable future starts now, in: Handbook of Smart Cities,
J.C. Augusto, ed., Springer International Publishing, Cham, 2020, pp. 1–25. doi:10.1007/978-3-030-15145-4_9-1.

[35] M. Marsal-Llacuna, City indicators on social sustainability as standardization technologies for smarter (citizen-centered) governance of
cities, Social Indicators Research 128 (2016), 1193–1216. doi:10.1007/s11205-015-1075-6.

[36] C.J. Martin, J. Evans and A. Karvonen, Smart and sustainable? Five tensions in the visions and practices of the smart-sustainable city in
Europe and North America, Technological Forecasting and Social Change 133 (2018), 269–278. doi:10.1016/j.techfore.2018.01.005.

[37] M. Martínez-Bravo, J. Martínez-del-Río and R. Antolín-López, Trade-offs among urban sustainability, pollution and livability in European
cities, Journal of Cleaner Production 224 (2019), 651–660. doi:10.1016/j.jclepro.2019.03.110.

[38] T. Monfaredzadeh and R. Krueger, Investigating social factors of sustainability in a smart city, Procedia Engineering 118 (2015),
1112–1118. doi:10.1016/j.proeng.2015.08.452.

[39] T. Nabatchi, A. Sancino and M. Sicilia, Varieties of participation in public services: The who, when, and what of coproduction, Public
Administration Review 77(5) (2017), 766–776. doi:10.1111/puar.12765.

[40] V.M.P. Nápoles, D.G. Páez, J.L.E. Penelas, O.G. Pérez, F.M. de Pablos and R. Muñoz Gil, Social inclusion in smart cities, in: Handbook of
Smart Cities, J.C. Augusto, ed., Springer International Publishing, Cham, 2020, pp. 1–46. doi:10.1007/978-3-030-15145-4_42-1.

[41] G. Nesti, Mainstreaming gender equality in smart cities: Theoretical, methodological and empirical challenges, Information Polity 24(3)
(2019), 289–304. doi:10.3233/IP-190134.

[42] R. Pérez-delHoyo, M.D. Andújar-Montoya, H. Mora and V. Gilart-Iglesias, Urban and building accessibility diagnosis using ‘accessi-
bility app’ in smart cities – A case study, in: Proceedings of the 6th International Conference on Smart Cities and Green ICT Systems,
SCITEPRESS – Science and Technology Publications, Porto, Portugal, 2017, pp. 99–108. doi:10.5220/0006378300990108.
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