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The role of sustainability in the relationship between
migration and smart cities: A bibliometric review

Abstract:

Purpose: Smart cities attract efficient and profitable economic activities, contribute to the societal
welfare of their citizens, and foster the efficient use and conservation of natural resources.
Developing smart cities has become a priority for many developed countries but, since they are
preferred destinations for migrants, this raises sustainability issues. They attract people who are
seeking a better quality of life, smart services and solutions, a better environment and business
activities. The purpose of this article is to review the state of the art on the relationship between
smart cities and migration, with a view to determining sustainability.

Design/methodology/approach: A bibliometric review and text mining analyses were conducted on
publications between 2000 and 2019.

Findings: The results determine the main parameters of this research topic in terms of its growth,
top journals, and articles. The role of sustainability in the relationship between smart cities and
migration is also identified, highlighting the special interest of its social dimension.

Originality: A bibliometric approach has not previously used to investigate the link between smart
cities and migration. However, given the current relevance of both phenomena, their emergence
and growth, this approach is appropriate in determining the state of the art and its main descriptors,
with special emphasis on the sustainability implications.

Keywords: sustainability; smart cities; migration; bibliometric review; text mining.

Article classification: Review. Literature review.
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1. Introduction

The emergence of phenomena such as urbanization and the digital revolution, together with the
increasing importance of sustainability, has led governments and cities planners in several countries
to transform major cities by offering better services and living conditions to their residents and
visitors.

Over the last decade, this transformation of urban areas has evolved from solely focusing on
technology development, to incorporating new perspectives such as improving service delivery for
urban residents and offering a better quality of life through adoption of new technologies, thus
fostering the emerging concept of the smart city (Visvizi and Lytras, 2018).

In general, smart cities are described as innovative cities that rely primarily on information and
communication technologies to improve the efficiency of urban services and operations,
competitiveness, and quality of life, while guaranteeing the economic, social and environmental
needs of present and future generations (ITU, 2016). Within this, what Elkington (Elkington, 1998)
describes as the triple bottom line of sustainability emerges, these being i) social equity in all aspects
relating to people, societal welfare and individual well-being ii) environmental integrity for aspects
relating to the planet and the efficient use and conservation of its natural resources and iii) economic
prosperity for those aspects related to the long term effectiveness and profitability of companies.

Accordingly, smart cities have received considerable attention in recent years for their ability to
attract investment, enhance economic growth, and improve sustainability. They provide safer places
with better services, an innovative environment that facilitates creative solutions, thus creating more
jobs and reducing inequality. Smart cities contribute to a powerful cycle that not only provides social
and economic wellbeing but also ensures the proper usage of resources to secure the quality of life in
the long term (World Bank, 2017). Consequently, smart cities have become powerful destinations that
attract people to live there, in search of present and future social, ecological, and economic benefits.

Research that relates smart cities and migration is still in its early stages, and there are no
bibliometric or text mining studies covering the characteristics and growth of publications in the field.
Only two bibliometric pieces of research cover smart cities and international migration, but not their
relationship (Hassan et al., 2019; Li, 2019). Given the current relevance of these phenomena and their
emergence and growth, especially in the social and economic sphere, a significant number of studies
have started to appear, which suggests the main aim of this study, that of bibliometric research.

Bibliometric research and “science mapping” analyses and visualizes i) bibliometric networks
conducted on a specific field (Hérubel, 1999), ii) the main contributions of previous studies and iii)
the principal themes in case of new topics (Gonzales-Bustos and Hernandez-Lara, 2016). In the
research that analyses the links between smart cities and migration, the role of sustainability emerges
as a cornerstone, because it is one of the factors that explain why migrants move to smart cities and
can itself be affected by migrant movements. Thus, how to deal with the effect of migration emerges
as a key challenge for smart cities to assure their sustainability dimensions.

The present study aims to provide a bibliometric review of the publications that address smart
cities and migration in addition to their relationship with sustainability. We respond specifically to
two bibliometric research questions:

e  What are the main descriptors of the research on smart cities and migration, in terms of growth,
top journals, and publications in the field?
e  What is the role of sustainability in the relationship between smart cities and migration?

This bibliometric review contributes from an academic and practical perspective, determining
the state of the art on the topic and its main descriptors, the relevance of sustainability issues among
the most frequent keywords and topics discussed, the dimensions of sustainability that have attracted
the most attention (as well as those that remain unexplored), to point out future research directions
and make recommendations mainly intended for researchers.
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2. Smart Cities and Migration: Sustainability Issues in Focus

As yet, there is little agreement on the definition of smart cities. They are described by some
scholars as "intelligent cities", "digital cities", or "ubiquitous cities", since there is no clear description
and perception of their meaning (Angelidou, 2015; Caragliu et al.,, 2011; Chourabi et al., 2012;
Hollands, 2008; Marsal-Llacuna et al., 2015; Navarro et al., 2017).

Most of the definitions of smart cities include the notion of relying on information and
communication technology to improve infrastructure operations, and proper and effective
communication between business organizations, institutions, and individuals. To these, they add the
role of public government, and environmental issues, such as waste management and energy
production.

In general terms, cities are geographical areas that facilitate communication and exchange
between a range of societal stakeholders (Zhuhadar et al., 2017). As cities grow over time and increase
in area and population, they turn into megacities that are described as urban agglomerations. Urban
agglomerations are characterized by a continuous built environment, having one or several city
centres and sub-urban areas, connected economically and functionally, and inhabited by millions of
people (Safari et al., 2016). During their development and growth, they may encounter risks, but also
challenges and opportunities that should be addressed to avoid losing attractiveness for citizens and
investors (Kemeny and Cooke, 2017; Visvizi et al., 2017; Visvizi and Lytras, 2018). Accordingly, the
role of turning urban cities into smart cities lies in the territory of public government, and its capacity
and ability to influence and drive smart city implementation based on the creation of public
infrastructure (Dameri, 2013).

Dameri (2013) underlined four components of smart cities; including the land or geographical
area where the projects are proposed; the citizens to whom the smart initiatives are addressed; the
technologies required to realize quality infrastructure, services, and governance processes; and the
government or public powers to rule the public space (Dameri, 2013). This author also concluded that
the confusion in the notion of smart cities comes from its nature, as a bottom-up phenomenon, which
begins with the application of technology to urban problems, linking different actors in the urban
arena. Among these, universities, research institutions and hi-tech companies are especially relevant
actors since they work to produce projects and initiatives that implement smart solutions in these
cities. However, these projects must be part of a comprehensive smart city vision developed by the
city government, whose crucial activity is to facilitate the success of smart initiatives, focusing
individual activities towards a common vision and goal, with citizens in the heart of the whole
phenomenon.

Similarly, Angelidou (Angelidou, 2015), describes smart cities as the utilization of human and
technological capital to conceptualize and develop urban models, emphasizing the role of
information and communication technologies to achieve effectiveness, competitiveness, and
prosperity. Marsal-Llacuna, Colomer-Llinas and Meléndez-Frigola (Marsal-Llacuna et al., 2015)
underline the relevance of information technologies in enhancing urban performance, monitoring
and enhancing infrastructure, increasing collaboration and cohesiveness between varied economic
and productive actors, encouraging private and public sector businesses innovation, and providing
efficient services to city residents. Navarro, Ruiz and Pefia (Navarro et al., 2017) consider two main
dimensions of the notion of smart city, the "urban future" dimension associated with the impact of
new technologies in advancing the city development in the long term and, on the other hand, the
"knowledge and innovation economy" dimension focused on knowledge management in the city's
framework. Hollands (Hollands, 2008) stresses the role of human capital and citizens rather than
believing that only technology can transform normal cities into smart cities. He remarks that such
cities are communities that enhance the quality of life, business prosperity, and government
efficiency, by harnessing technology to transform services and physical systems. Therefore, a smart
city entails more than automation fostered by new technologies, it also entails linking varied
networks and systems, to gather data and provide the information necessary for the transformation
(Hariharan, 2016). To achieve the best outcome, in addition to investing in information and
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communication technologies, investments in social and human capital are essential for assuring
sustainable economic growth and a high quality of life (Caragliu et al., 2011).

Even given these definitions, the notion of a smart city is not yet clear, since there are overlaps
between similar concepts (for example, between megacities and smart cities), whose definitions
conceptually complement each other. The debates on megacities stressed the existence of
infrastructure planning, services for inhabitants, and government policies, strategies, and decisions
that aid in overcoming threats and challenges, including unattractiveness to citizens and investors
(Dameri, 2013; Meerow, 2017). The smart cities debate, however, stressed the role of information and
communication technologies in overcoming challenges and generating added value through services
for citizens, businesses, and institutions relying on well-established infrastructures, smart citizens,
and government decisions (Angelidou, 2015; Khatoun and Zeadally, 2016). The conceptual
relationship between the two was addressed by Visvizi and Lytras (2018); who underlined that
megacities seek efficiency and growth of urban areas by focusing on infrastructure design and
planning, while smart cities seek sustainability and citizens well-being by focusing on information
and communication technology enablers.

What is certain is the continuous movement of people towards cities generates increasing urban
problems such as traffic congestion, waste management, pollution, and poverty (Caragliu et al., 2011).
Smart cities are no exception and globally there is an increasing shift towards smart cities. According
to the Networked Society City Index (Ericsson, 2016), European cities recognized as connected and
cohesive cities for sustainable development include, among others, London, Paris, Reykjavik,
Amsterdam, Berlin, Copenhagen, Stockholm, Vienna, Helsinki, Rome and Oslo. In the United States
of America, even before the notion of smart cities became trendy, cities such as San Francisco, San
Diego and New York City were recognized for their highly developed information technologies
(Hollands, 2008). In Asia, China has a plan to develop 277 smart cities (Riva Sanseverino et al., 2018),
while India plans to develop 100 (Pathak, 2020). Arab countries, such as Qatar and the United Arab
of Emirates are following the same path (Virtudes et al., 2017).

In this global trend towards the creation of smart cities, a well-known example is that of the city
of Barcelona. In 2011, the city council launched an advanced and innovative information technology
strategy, aimed at improving social welfare and economic growth through improved operations and
management of the city. Seven years later, in 2018, the number of tourists in Barcelona reached more
than 19 million, an increase of 8 million from 1990 (Forte, 2020). Additionally, in 2017, the information
and communication sector generated 8.1% of gross added value in Barcelona, ranking it among the
fifteen top cities in the world in terms of its digital equipment, technological maturity, social cohesion,
and institutions focused on sustainable development goals (Barcelona City Council, 2018).

These examples signal smart cities as being powerful attractors of investment, development
based on technology, social wellness, wealth generation engines, and loci for attracting visitors and
new residents.

One of the phenomena associated with the rise of smart cities is their influence on migration, in
which people move to settle temporarily or permanently in a new country or region. Indeed, internal
and international migration to cities started long before the emergence of the smart city concept.
Reports from the Organization for Economic Co-operation and Development (OECD) indicate that,
in 2018, permanent migration flows to the OECD countries rose by 2% which represents 5.3 million
permanent migrants. In 2017, an additional 4.9 million workers migrated to these countries through
temporary migration programs. Smart cities are mostly located in the developed countries. The
phenomenon of migration especially impacts cities and urban areas in which, according to World
Bank data, 54% of the world's population is already concentrated, this being expected to increase by
50% (6 billion people) by 2045 (Ritchie and Roser, 2020).

Developing smart cities is a key to offering a better quality of life, raising investor's interest, and
ensuring sustainability. But do smart cities attract more people than other cities? There used to be no
clear answer to this question. Figure 1 offers data that at least exhibit the relevance of smart cities as
attractors of migrants. It derives from the top 27 world smart cities rank provided by Joss et al.
(2019) —this being based on 10 dimensions of smart cities migration data (IOM, 2019; MDP, 2019;
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OECD, 2020; UN DESA, 2019). Four indicators were utilized to assess migration to smart cities—
those were the percentage of international immigrants in the total population, the total immigrant
population within the country, the population residing in urban areas, and the foreign-born
percentage within a smart city. Since there are no data available for internal migrants, international
data and foreign-born population within the same country and city were utilized. For example, in
2019, 43.2% of foreign-based immigrants were registered in Berlin, while Germany reported 15.7% of
immigrants in its total population. Similarly, it is estimated that almost half of foreign-born
immigrants who moved to Denmark are living in Copenhagen, while only 12.5% of the total
population of Denmark are international immigrants. From this, it is concluded that the mean
percentage of international migration in the countries included in this study is 16.75%, while the
mean percentage of foreign-born population within their smart cities is 39.36%, signalling the
relevance of smart cities for attracting foreign migrants.

Insert Figure 1

The confluence of the two phenomena gives rise to a need for research to understand the
determinants and consequences of the relationship between smart cities and migration, and several
studies have analysed these links. Some of these, address the city profile as a reason for migration,
and the smart city's role in relation to the consequences of these migrant movements. Good examples
are the studies of Alakshendra (Alakshendra, 2019) on the profile of Patna in India, and Todd (Todd
et al., 2019) on Dar al Salam in Tanzania, both being cities with a smart city mission or programs.
These studies discuss how a city's development and policy initiatives deal with the expansion in
infrastructure and services to accommodate the influx of people.

Some studies address the migration of youth to smart cities ( Suciu and Florea, 2017; Contreras
Pinochet et al., 2019), analysing the main attractive attributes and the perceived value of these
attributes. Specifically, the study of Suciu and Florea (Suciu and Florea, 2017) on Romanian migrant
youth concludes that the main attractions are the acquisition of more skills, knowledge, education
and core competencies. The study of Pinochet et al. (Contreras Pinochet et al., 2019) discusses the
perceived values that lead young people to migrate to smart cities, finding that traits such as smart
economy, smart mobility, smart environment, smart governance, smart living, and smart people,
significantly affect the perceived usefulness of these locations and act as attractors for relocation.

Other scholars discuss why smart cities attract qualified workers and the factors that affect their
migration (Betz et al., 2016; Buch et al., 2017; Zheng, 2016). For example, the study of Betz, Partridge
and Fallah (Betz et al., 2016) find that qualified workers are attracted to denser labour markets to cope
with an increasing labour market uncertainty. They also highlight the influence of the growth of
smart industries for attracting highly educated workers, although this effect is not constant over time.
Likewise, Buch et al. (Buch et al.,, 2017) and Zheng (Zheng, 2016) underline the influence, not just of
labour market conditions, but also of city amenities in attracting highly educated people, these
attractors differing for highly qualified workers as opposed to the rest of the workforce. These
scholars highlight the positive influence of some traits of smart cities and their attraction for qualified
workers, such as wage levels, employment growth, business environments, availability of advanced
infrastructure, but also lower population density, more educated and racially diverse residents, lower
inequality, or cultural diversity.

From the analysis of previous research, it can be concluded that the role of sustainability in the
relationship between smart cities and migration needs further attention because sustainability is at
the very core of the notion of smart cities and generates an open debate about how to deal with the
effects of their strong attraction for migrants. This study conducts a bibliometric review and text
mining analysis on studies that link smart cities and migration, not addressed by previous research,
in order to map the field, determine its main descriptors, as well as the role of sustainability in the
relationship between smart cities and migration.

3. Methodology
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We followed the review methodology proposed by Tranfield et al. (Tranfield et al., 2003) in the
management field based on the phases of planning, conducting, and reporting the results in a
systematic review. Due to their relevance as academic bibliographic databases, we used the WOS
(Thomson Reuters) and Scopus (Elsevier) platforms to extract the data. In WOS, the research
categories were limited to educational research, economics, management, social sciences, political
science, and public administration. In Scopus, the subject areas were limited to social sciences,
business, and economics.

In both platforms, the query “smart city” or “smart cities” and “migration” (or related forms)
was carried out on the topic. We used this option instead of the title or keywords to broaden the
search and include the highest number of related documents.

As result of the search, 53 articles from Scopus and 24 articles from WOS were retrieved, the first
article on the topic being published in 2007.

In the first stage, each publication retrieved from either database was treated separately to
identify its main bibliographic information, such as authorship, citations, publishing journals,
keywords, research topics, and main contents. In the second stage, we aimed to correct discrepancies
and standardize entries between the WOS and Scopus platforms which could affect the outcome of
the results. In the third stage, fine-tuning of the data was conducted; 18 Scopus and 3 WOS articles
were excluded from the database as not meeting the research indicator criteria. It was also noticed
that 8 articles were included in both WOS and Scopus. Those were named as common articles and
treated separately and analysed once to avoid duplication. After these modifications, the final
number of articles subject to study was 48, 13 exclusively WOS articles, 27 exclusively Scopus articles,
and 8 common articles. At the last stage, only articles meeting the research criteria were extracted to
create the bibliometric network analysed using the VOSViewer software. This software allows
bibliometric and distance base visualizations to be created from the extracted files (van Eck and
Waltman, 2019).

3. Bibliometric analyses: Results and Discussion

3.1. Main descriptors of the research topic: Evolution, top journals, and articles

The first article analysing the relationship between smart cities and migration was published in
the “Architektura A Urbanizmus” journal by Moucka in 2007 (Moucka, 2007). However, as can be
seen from Figure 2, the topic did not become significant until 2016, when many countries around the
world initiated plans and actions to develop smart cities. The number of publications increased from
an average of 2 publications (4.17%) per year between 2011 and 2015 to an average of 9 (18.75%) in
2016 and 2017. In 2019, the publications on this topic increased to 15 (31.5%). In addition, whereas
half of the publications in 2016 were conference papers, which is related to the novelty of the topic,
and the emergence of conferences as precursors of future interest by academic journals, in 2019 most
of the publications were already peer-reviewed journal articles.

Insert Figure 2

Regarding the top journals published in this field, “Urban Book Series” had the highest number
of publications (three), although their impact was low (only three citations). Three other journals, as
shown in Table 1, received a much highest number of citations, despite having each only published
two papers on the topic. They are “Journal of Regional Science”, whose articles received the highest
number of citations (277), followed by “Papers in Regional Sciences” with 36 citations and “Journal
of Science and Technology Policy Management” with 35 citations.

Insert Table 1

The analyses of the six most cited articles are given in Table 2. At the top of the list, the article
entitled “Why Are Smart Cities Growing? Who Moves and Who Stays”, published by Winters in 2011
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(Winters, 2011a), headed the list. This article is indexed in both platforms and received 127 citations
on Scopus, an average of 14.11 citations per year, and 122 citations on WOS with an average of 13.55
citations per year. It was published in the “Journal of Regional Science” and discussed the reasons
for migration to smart cities establishing that, in the first place, migration occurs due to student
enrolment in higher education programs, and afterwards, that those students usually stay on after
completing their studies. The second article of Visvizi and Lytras (Visvizi and Lytras, 2018) entitled
“Rescaling and Refocusing Smart Cities Research: From Megacities to Smart Villages”, published in
the “Journal of Science and Technology Policy Management” received 127 citations in less than two
years and discussed smart cities at three levels namely: macro, mezzo, and micro. In 2017, Yassine,
Singh and Alamri (Yassine et al., 2017) published an article entitled “Mining Human Activity Patterns
from Smart Home Big Data for Health Care Applications”, where they established that migration is
increasing in smart cities, and smart homes are becoming a valuable source of data that could be used
to enhance services. The authors proposed a model that utilizes smart home data to analyse and
discover human activity patterns for health care applications. This article received 65 citations in two
years, and it was published in the “IEEE Access” journal (Table 2).

The remaining papers in the field received significantly fewer citations—they mostly explored
the reasons why smart cities attract knowledge workers (Betz et al., 2016; Miguelez and Moreno,
2014) and the migration-related challenges and opportunities for cities and urban systems motivated
by irregular migratory flows generated by unplanned circumstances such as the movement of
refugees (Visvizi et al., 2017).

Insert Table 2

These analyses and the bibliometric information retrieved do not, however, allow us to
determine the role of sustainability in the relationship between smart cities and migration. Further
bibliometric analyses and text mining analyses on the keywords and most discussed topics are
necessary to respond to our second research question.

3.2. The role of sustainability in the relationship between smart cities and migration

Additional bibliometric and text data analyses allow us to determine the most frequent
keywords and their length strength. This information determines the most frequently occurring
topics in the field, which is helpful in determining if sustainability is included among them. Table 3
shows the results.

Insert Table 3

WOS papers used 40 keywords, 25 (60.9%) appeared more than once, while in the Scopus
database we found 49 keywords, 37 of which appeared more than once (74.5%). More specifically, as
Table 4 shows, in WOS only 10 keywords appeared more than twice (24.4%), 7 more than three times
(17.07%), and 3 five times or more (7.32%). In Scopus, 15 keywords appeared more than twice (32%),
7 more than three times (14%), and 5 keywords five times or more (1%). These results confirm the
variety of keywords, but also the sparsity of the most frequent ones, the publications thus using
multiple and varied keywords with low repetition. This trait is to be expected in new lines of research
where different topics are being explored and there are not yet mature or consolidated topics.

The analysis of the occurrences of the most frequent keywords shows that smart cities,
migration, productivity, amenities, creative class, United States, and sustainable development were
the most frequent keywords in WOS. In regard to Scopus, there is some repetition, smart cities or
smart city being the most frequent topics, followed by urban growth and planning, urbanization,
climate change, urban population, energy utilization, India, the Internet of things, population growth,
urban areas and development, waste management and smart power grids.

Among the major keyword occurrences, aspects related to sustainability issues emerge in both
WOS and Scopus. This is the case for terms like sustainable development, energy utilization, waste
management or smart power. The inclusion of these terms among the most frequent keywords
highlights the relevance of the environmental dimension of sustainability and the relevance of
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management and development plans for a sustainable approach in the relationship between smart
cities and migration.

Table 4 also shows the total link strength of the keywords. This indicates the number of links of
an item with other ones and the total strength of the links of an item with other items (Nifierola et al.,
2019), which points to the relevance of a keyword in the field, a higher value meaning that it has been
frequently linked with others. VOSViewer was used to represent the keyword network as shown in
Figure 3. We restricted the VOSViewer algorithm to a minimum number of 2 occurrences of a
keyword. The size of the nodes and words represents the weight of the keywords, i.e. their
occurrences. The distance between two nodes reflects the strength of the relationship between them;
a shorter distance implies a stronger relationship. The network connections show the keywords that
appear together more frequently; a line between two keywords indicates their co-occurrence. The
thicker the line is, the greater the co-occurrence frequency.

Insert Figure 3

In the WOS network, 4 clusters were created, the biggest nodes in the third and fourth cluster
appearing for the smart cities and migration keywords. In the fourth cluster, the smart cities keyword
is connected to the keywords "sustainable development” and "model". In the third cluster, the
migration keyword is mostly linked to productivity and quality of life. These keywords appear, after
the migration node, as having the biggest nodes in this cluster. The second cluster included keywords
such as college, human capital, and graduate migration, connected with almost the same size. Finally,
the first cluster included the creative class keyword as the centre node and was connected to
amenities, economic growth, cross-section, and education, while internal migration was connected to
education and internal migration. For the Scopus network, the first cluster included only the skilled
labour and human capital keywords. The second cluster included smart city as the biggest node
connected to urbanization, sustainability, urban planning, and climate change, among other topics.
The third cluster included also smart cities connected to waste management, economic and social
aspects, as well as the information and data management items. Finally, the fourth cluster included
keywords related mostly to smart management of power and energy.

From the analysis of the keywords network, it can be concluded that the literature shows that
there is a strong connection between the two phenomena under study, smart cities and migration.
Also, the relationship of sustainability and smart cities is clear and keywords related to both co-occur
frequently, pointing to the relevance of the notion of sustainability in the very concept of the smart
city (Marsal-Llacuna et al., 2015; Navarro et al., 2017), as well as the impact of urban management
planning for attaining sustainability objectives (Butsch et al.,, 2017; Marsal-Llacuna et al., 2015;
Pollalis, 2016; Yigitcanlar and Kamruzzaman, 2015). Smart cities are also connected with different
dimensions of sustainability, for example with the ecological and environmental dimension (Akcin
et al.,, 2016; Alagoz et al., 2016; de Amorim et al., 2019; Hernandez Uribe et al., 2015; Maksimovic,
2019; Santhiyakumari et al., 2017; Turkane et al., 2019), as is evident from the frequency of keywords
related to waste management, smart power, energy consumption, etc. In addition, economic and
social values appear in the keywords network analysis and constitute relevant aspects related to
smart cities (Hariharan, 2016), which highlights the relevance of social dimensions such as the
happiness and wellbeing of the population (Visvizi and Lytras, 2020), safety (Visvizi and Lytras,
2020), government issues (Tan and Taeihagh, 2020; Yigitcanlar and Kamruzzaman, 2015), and
economic aspects like, for example, entrepreneurship (Hollands, 2008). In the research on smart cities
and migration, the focus on migration mostly highlights economically sustainable aspects such as
those related to the attraction of educated and high skills workers and human capital (Betz et al.,
2016; Buch et al., 2017; Chen and Rosenthal, 2008; Miguelez and Moreno, 2014).

Besides the bibliometric analyses carried out on the keywords, some text mining analyses were
conducted on the most discussed topics. To do so, the content of each paper was examined to identify
the topics, the different categories under consideration were as shown in Table 4.

Insert Table 4
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Seven topics attracted the most research attention in terms of the number of publications. These

i v

were “Planning for smart cities”, “City development and infrastructure projects”, “Smart city and
development opportunities”, “Educated workers migration”, “Electrical efficiency”, “Technological
services” and “Waste management”. The topic “Planning for smart cities” was at the top of the list
with eight (18%) publications, although they received only 19 citations. However, they all are quite
recent publications, which determines that this can be considered a "hot" topic in current research.
These articles discussed the plans in smart cities before or during the establishment of this label.
Other topics such as “Educated workers migration”, “Reasons for migration” and “Smart cities and
health care from data”, appeared in a lower number of publications, but nevertheless were significant
for research given their high number of citations, 64 (10.66 citations per year), 249 (27.66 citations per
year) and 65 (21.66 citations per year), respectively. It should be noted that none of the publications
addressed as main topics the effect of smart cities on businesses and societies, effectiveness and
efficiency of organizations, and migrant's perception of, or integration in, smart cities.

The connection of sustainability and smart cities is evident since they are also known as
"sustainable cities" (Tan and Taeihagh, 2020). Sustainability in smart cities entails a transportation
infrastructure, water and waste management, green spaces, energy, and food (Pollalis, 2016;
Yigitcanlar and Kamruzzaman, 2015), as well as citizen's security, well-being, safety and happiness
(Visvizi and Lytras, 2020). So, different aspects of the triple bottom line of sustainability (Elkington,
1998; Wheelen et al., 2017) emerge when studying the relationship of smart cities and migration. We
conducted an analysis to determine the relevance of each of the three economic, societal, and
environmental attributes.

Insert Table 5

As Table 5 shows, most of the publications on smart cities and migration addressed one or more
attribute of the sustainability bottom lines. The social dimension was addressed the most, and
appeared 44 times (90%) in publications, followed by the economic and ecological dimensions of
sustainability with 25 publications each (52%).

5. Conclusions

Although many smart cities are being developed around the world, and the migration towards
these cities have increased in the last decade, research on smart cities and migration is still in its early
stages and needs further development. This article aims at providing a bibliometric review and text
mining analysis on smart cities and migration and has two main objectives. Firstly, this research
outlines what has been done so far by identifying the evolution of the topic, the main journals, and
the most relevant and cited articles. Secondly, our research sheds some light on the most frequent
keywords and discussed topics, thus determining the role of sustainability in the field, pointing out
its relevance and the specific dimensions of sustainability addressed by the research on smart cities
and migration. The purpose of this review is to identify the principal themes in this new topic, and
the role of sustainability as an implicit factor within the concept of a smart city. We also identify the
connections between sustainability and the migration phenomenon, a smart city being an attractor of
migrants, and the effects on sustainability of massive population movements.

Our results on the main descriptors of the topic confirm its novelty, the first research on smart
cities and migration appearing in 2007 (Moucka, 2007), and the still scarce but growing attention that
it is raising among scholars, as evidenced by the doubling of the number of papers in 2019 over
previous years. There are still few academic journals that have shown a clear interest in this topic,
which is another sign of its novelty—until 2016 most of the publications were in conference
proceedings rather than academic journals. This situation is now changing, especially in research
areas related to regional science, urban policy, and technology. Despite there being relatively little
work in the field, some scholars are beginning to be recognized for their contributions, especially
those investigating the main reasons that explain the attraction of smart cities for a valuable human
capital workforce (Winters, 2011a; Miguelez and Moreno, 2014; Betz, Partridge and Fallah, 2016).
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Our results on the most frequent keywords and topics discussed also highlight the relevance of
sustainability to the relationship between smart cities and migration, this being implicit within the
concept of smart city (Marsal-Llacuna et al., 2015; Navarro et al., 2017). The findings show that the
literature emphasises the impact of urban management planning on achieving sustainability
objectives (Butsch et al, 2017; Marsal-Llacuna et al., 2015; Pollalis, 2016; Yigitcanlar and
Kamruzzaman, 2015), as well as the connection of smart cities with different dimensions of
sustainability: the ecological dimension (Akcin et al., 2016; Alagoz et al., 2016; de Amorim et al., 2019;
Hernandez Uribe et al., 2015; Maksimovic, 2019; Santhiyakumari et al., 2017; Turkane et al., 2019),
with the emergence of frequent topics like waste and energy management; the social dimension, with
topics like happiness and wellbeing of the population (Visvizi and Lytras, 2020), safety (Visvizi and
Lytras, 2020), or government issues (Tan and Taeihagh, 2020; Yigitcanlar and Kamruzzaman, 2015);
and the economic dimension with analyses on organizational innovation and entrepreneurship
(Hollands, 2008). Considering the relevance of the three dimensions or attributes of the triple bottom
line of sustainability, the importance of the social dimension is clear from the number of academic
works that have included it in their analyses.

This study has certain limitations. The bibliometric review has allowed us to determine the main
themes of this novel topic, applying a systematic perspective that points out the bibliometric
networks in the field. However, this review could be complemented with a content review that would
allow us to better determine the main debates occurring in the field, the emergent challenges, and the
discussion around them. The novelty of this research topic and its expected growth would also
suggest repeating systematic reviews in the future to provide a more holistic picture of its evolution.

As migration is expected to increase in the coming years, studying and prioritizing problems
that affect people, the planet, and organizations' profitability are essential in benchmarking and
developing solutions for the future, including those applicable to smart cities. Our study seeks to
contribute from an academic perspective, determining the state of the art in the topic and its main
descriptors, the relevance of sustainability issues, and the dimensions of sustainability that have
attracted most attention (and indeed those still unexplored), in order to underline future research
directions. Specifically, new studies should address how to encourage sustainability and sustainable
practices in smart cities. The focus until now has been mostly on the social aspects, but the ecological
and economic dimensions are also important and have been less analysed. Another interesting topic
that remains mostly unexplored is related to the role of the different actors and stakeholders. As
Dameri stated (Dameri, 2013), high technology and academic institutions are the main actors in the
smart city model. The first is proactive in introducing innovative smart products and services to
enhance citizens' well-being and serves their self-interest and goals. However, academic institutions
and researchers are still to some extent reactive, their approach to smart cities research has not
transcended the generic (i.e. waste management, pollution, workers migration, city development,
etc.), and is frequently linked to the broader concept of the smart city, but remains unempirical and
non-quantifiable in terms of the effect on ecological, economic and social dimensions. Social science
and business researchers should address this topic with data-based studies on the impact of smart
cities on organizational performance, and the effects of that on the social, ecological, and economic
dimensions of sustainability.

Besides companies and research institutions, citizens and government constitute the intellectual
backbone of smart city development. They play a role in developing cities and applying sustainable
practices that reflect positive results on the above dimensions. Taking into account the cultural and
economic characteristics of urban and suburban areas academic researchers should play a role in
bridging the gaps between these two parties, by playing a mediating role in understanding citizens'
needs in cities, at the micro, macro and mezzo levels, and reflecting the intentions of practitioners
and governmental authorities on smart initiatives and supporting policies. Thus, academic
institutions should strive to make this vision more concrete and to identify outcomes involving the
needs, rights, duties, and scope of all actors and stakeholders, and the effects of their implementation
on Society, the Economy, and the Environment.

Page 10 of 22
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To date, these issues have hardly been analysed —in our opinion, they constitute the future of
this field of research.

References

Akcin, M., Kaygusuz, A., Karabiber, A., Alagoz, S., Alagoz, B.B. and Keles, C. (2016),
“Opportunities for energy efficiency in smart cities”, in Cetin A., C.A.Y. (Ed.), 4th
International Istanbul Smart Grid Congress and Fair, ICSG 2016, Institute of
Electrical and Electronics Engineers Inc., available
at:https://doi.org/10.1109/SGCF.2016.7492425.

Alagoz, B.B., Alagoz, S. and Baran, B. (2016), “Energy consumption analysis of motorized
transportation in cities by considering average mobile mass”, in Cetin A., C.A.Y.
(Ed.), 4th International Istanbul Smart Grid Congress and Fair, ICSG 2016, Institute
of Electrical and Electronics Engineers Inc., available
at:https://doi.org/10.1109/SGCF.2016.7492433.

Alakshendra, A. (2019), “City Profile: Patna, India”, Environment and Urbanization ASIA,
SAGE Publications Ltd, England, Vol. 10 No. 2, SI, pp. 374-392.

de Amorim, W.S., Deggau, A.B., Goncalves, G. do L., Neiva, S. da S., Prasath, A.R. and de
Andrade Guerra, J.B.S. (2019), “Urban challenges and opportunities to promote
sustainable food security through smart cities and the 4th industrial revolution”, Land
Use Policy, Elsevier Ltd., England, Vol. 87, available
at:https://doi.org/10.1016/j.1andusepol.2019.104065.

Angelidou, M. (2015), “Smart cities: A conjuncture of four forces”, Cities, Elsevier, Vol.
47, pp. 95-106.

Barcelona City Council. (2018), Barcelona Data Sheet 2018, available at:
https://www.barcelona.cat/internationalwelcome/sites/default/files/DataSheet2018Web
_eng_l.pdf

Betz, M.R., Partridge, M.D. and Fallah, B. (2016), “Smart cities and attracting knowledge
workers: Which cities attract highly-educated workers in the 21st century?”, Papers in
Regional Science, Wiley, USA, Vol. 95 No. 4, p. 819.

Buch, T., Hamann, S., Niebuhr, A. and Rossen, A. (2017), “How to woo the smart ones?
Evaluating the determinants that particularly attract highly qualified people to cities”,
Journal of Urban Affairs, Wiley, USA, Vol. 39 No. 6, pp. 764-782.

Butsch, C., Kumar, S., Wagner, P.D., Kroll, M., Kantakumar, L.N., Bharucha, E.,
Schneider, K., et al. (2017), “Growing ‘Smart’? Urbanization processes in the Pune
Urban Agglomeration”, Sustainability, MDPI, Switzerland, Vol. 9 No. 12, pp. 23-35.

Caragliu, A., Del Bo, C. and Nijkamp, P. (2011), “Smart cities in Europe”, Journal of
Urban Technology, Taylor & Francis, Vol. 18 No. 2, pp. 65-82.

Chen, Y. and Rosenthal, S.S. (2008), “Local amenities and life-cycle migration: Do people
move for jobs or fun?”, Journal of Urban Economics, Elsevier Inc., Vol. 64 No. 3, pp.
519-537.

Chourabi, H., Nam, T., Walker, S., Gil-Garcia, J.R., Mellouli, S., Nahon, K., Pardo, T.A.,
et al. (2012), “Understanding smart cities: An integrative framework™, 2012 45th
Hawaii International Conference on System Sciences, IEEE, pp. 2289-2297.



oNOYTULT D WN =

Digital Policy, Regulation and Governance Page 12 of 22

Contreras Pinochet, L.H., Romani, G.F., de Souza, C.A. and Rodriguez-Abitia, G. (2019),
“Intention to live in a smart city based on its characteristics in the perception by the
young public”, Rege-Revista de Gestao, Vol. 26 No. 1, pp. 73-92.

Dameri, R.P. (2013), “Searching for Smart City definition: a comprehensive proposal”,
International Journal of Computers and Technology, Vol. 11 No. 5, pp. 2544-2551.

van Eck, N.J. and Waltman, L. (2019), “VOSviewer Manual”, Leiden: Univeristeit Leiden.

Elkington, J. (1998), “Accounting for the Triple Bottom Line”, Measuring Business
Excellence, MCB UP Ltd, Vol. 2 No. 3, pp. 18-22.

Ericsson. (2016), Society City Index, available at: https://www.ericsson.com/en/press-
releases/2016/6/stockholm-tops-ericsson-networked-society-city-index-2016.

Forte, F. (2020), Tourist Numbers in Barcelona (Spain) 1990-2018, available at:
https://www.statista.com/statistics/452060/number-of-tourists-in-barcelona-spain/.

Gonzales-Bustos, J.P. and Herndndez-Lara, A.B. (2016), “Corporate governance and
innovation: A systematic literature review”, Corporate Ownership and Control, Vol.
13 No. 2, pp. 33-45.

Hariharan, S. (2016), The Economic and Social Value of Building Intelligent Urban Spaces,
The Wharton School University of Pennsylvania.

Hassan, S.-U., Visvizi, A. and Waheed, H. (2019), “The ‘who’ and the ‘what’ in
international migration research: data-driven analysis of Scopus-indexed scientific
literature”, Behaviour and Information Technology, Taylor and Francis Ltd., Vol. 38
No. 9, pp. 924-939.

Hernandez Uribe, O., Santos, M., Garcia-Alegre, M.C. and Guinea, D. (2015), “A Context-
Awareness Architecture for Managing Thermal Energy in an nZEB Building”, 2015
IEEE First International Smart Cities Conference (ISC2), IEEE, 345 E 47TH ST,
NEW YORK, NY 10017 USA.

Hérubel, J.-P.V.M. (1999), “Historical Bibliometrics: Its Purpose and Significance to the
History of Disciplines”, edited by Diodato, V. and Sellen, M.K. Libraries & Culture,
University of Texas Press, Vol. 34 No. 4, pp. 380—388.

Hollands, R.G. (2008), “Will the real smart city please stand up? Intelligent, progressive or
entrepreneurial?”, City, Taylor & Francis, Vol. 12 No. 3, pp. 303-320.

IOM. (2019), “World Migration Report 20207, International Organization for Migration.

ITU. (2016), “Recommendation ITU-T Y.4900/L.1600 overview of key performance
indicators in smart sustainable cities”, Itu-T Sg20.

Joss, S., Sengers, F., Schraven, D., Caprotti, F. and Dayot, Y. (2019), “The Smart City as
Global Discourse: Storylines and Critical Junctures across 27 Cities”, Journal of
Urban Technology, Routledge, Vol. 26 No. 1, pp. 3-34.

Kemeny, T. and Cooke, A. (2017), “Spillovers from immigrant diversity in cities”, Journal
of Economic Geography, Vol. 18 No. 1, pp. 213-245.

Khatoun, R. and Zeadally, S. (2016), “Smart Cities: Concepts, Architectures, Research
Opportunities”, Commun. ACM, Association for Computing Machinery, New York,
NY, USA, Vol. 59 No. 8, pp. 46-57.

Li, M. (2019), “Visualizing the studies on smart cities in the past two decades: a two-
dimensional perspective”, Scientometrics, Springer International Publishing, Vol. 120



Page 13 of 22

oNOYTULT D WN =

Digital Policy, Regulation and Governance

No. 2, pp. 683-705.

Maksimovic, M. (2019), “Leveraging internet of things to revolutionize waste
management”, Developing Eco-Cities Through Policy, Planning, and Innovation: Can
It Really Work?, 1GI Global, pp. 152-168.

Marsal-Llacuna, M.-L., Colomer-Llinas, J. and Meléndez-Frigola, J. (2015), “Lessons in
urban monitoring taken from sustainable and livable cities to better address the Smart
Cities initiative”, Technological Forecasting and Social Change, Elsevier Inc., Vol. 90
No. Part B, pp. 611-622.

MDP. (2019), “Migration Data Portal”, Total Number of International Migrants at Mid-
Year 2019, available at: https://migrationdataportal.org/?i=stock abs &t=2019.

Meerow, S. (2017), “Double exposure, infrastructure planning, and urban climate resilience
in coastal megacities: A case study of Manila”, Environment and Planning A:
Economy and Space, Vol. 49 No. 11, pp. 2649-2672.

Miguelez, E. and Moreno, R. (2014), “What attracts knowledge workers? The role of space
and social networks”, Journal of Regional Science, WILEY, USA, Vol. 54 No. 1, pp.
33-60.

Moucka, J. (2007), “Urban sprawl and landscape [Extensivni zastavby a krajina]”,
Architektura a Urbanizmus, Vol. 41 No. 1-2, pp. 79-99.

Navarro, J.L.A., Ruiz, V.R.L. and Pena, D.N. (2017), “The effect of ICT use and capability
on knowledge-based cities”, Cities, Elsevier, Vol. 60, pp. 272-280.

Nifierola, A., Sanchez-Rebull, M.-V. and Hernandez-Lara, A.-B. (2019), “Tourism
Research on Sustainability: A Bibliometric Analysis”, Sustainability, MDPI AG, Vol.
11 No. 5, p. 1377.

OECD. (2020), “International migration database”, OECD International Migration
Statistics (Database), available at:https://doi.org/https://doi.org/10.1787/data-00342-
en.

Pathak, C.R. (2020), “Challenges of smart cities in India”, Urbanization and Regional
Sustainability in South Asia, Vol. 87, Springer, Cham, pp. 261-269.

Pollalis, S.N. (2016), Planning Sustainable Cities: An Infrastructure-Based Approach, New
York: Routledge, available at:https://doi.org/10.4324/9781315642352.

Ritchie, H. and Roser, M. (2020), “Urbanization”, Our World in Data, available at:
https://ourworldindata.org/urbanization.

Riva Sanseverino, E., Riva Sanseverino, R. and Anello, E. (2018), “A cross-reading
approach to smart city: A European perspective of Chinese smart cities”, Smart Cities,
Vol. 1 No. 1, pp. 26-52.

Santhiyakumari, N., Shenbagapriya, M. and Hemalatha, R. (2017), “A novel approach in
information and communication technology combined with traditional practices for
smart villages”, IEEE Region 10 Humanitarian Technology Conference 2016, R10-
HTC 2016 - Proceedings, Institute of Electrical and Electronics Engineers Inc.,
available at:https://doi.org/10.1109/R10-HTC.2016.7906843.

Suciu, M.C. and Florea, C.A. (2017b), “An empirical study on the migration among young
skilled and creative people”, Amfiteatru Economic, Vol. 19 No. 46, pp. 727-741.

Tan, S.Y. and Taeihagh, A. (2020), “Smart City Governance in Developing Countries: A



oNOYTULT D WN =

Digital Policy, Regulation and Governance Page 14 of 22

Systematic Literature Review”, Sustainability, Vol. 12 No. 3, p. 899.

Todd, G., Msuya, 1., Levira, F. and Moshi, 1. (2019), “City profile: Dar es Salaam,
Tanzania”, Environment and Urbanization ASIA, SAGE Publications Ltd, Vol. 10 No.
2, pp. 193-215.

Tranfield, D., Denyer, D. and Smart, P. (2003), “Towards a Methodology for Developing
Evidence-Informed Management Knowledge by Means of Systematic Review”,
British Journal of Management, Vol. 14 No. 3, pp. 207-222.

Turkane, S.S.M., Mhase, M.D., Kadu, C.C.B. and Vikhe, P.S. (2019), “Energy efficient
technology for solid waste management in iot-enabled smart city”, International
Journal of Recent Technology and Engineering, Blue Eyes Intelligence Engineering
and Sciences Publication, Vol. 8 No. 4, pp. 81-84.

UN DESA. (2019), “Net Migration”, World Bank Open Data, available at:
https://databank.worldbank.org/reports.aspx?source=2&series=SM.POP.NETM.

Virtudes, A., Abbara, A. and S&, J. (2017), “Dubai: A pioneer smart city in the Arabian
territory”, IOP Conference Series: Materials Science and Engineering, Vol. 245,
available at:https://doi.org/10.1088/1757-899X/245/5/052071.

Visvizi, A. and Lytras, M.D. (2018), “Rescaling and refocusing smart cities research: from
mega cities to smart villages”, Journal of Science and Technology Policy
Management, Emerald Group Publishing Ltd., Vol. 9 No. 2, pp. 134-145.

Visvizi, A. and Lytras, M.D. (2020), “Sustainable smart cities and smart villages research:
Rethinking security, safety, well-being, and happiness”, Sustainability, Vol. 12 No. 1,
pp. 10-13.

Visvizi, A., Mazzucelli, C. and Lytras, M. (2017), “Irregular migratory flows”, Journal of
Science and Technology Policy Management, Emerland Group Publishing Ltd,
England, Vol. 8 No. 2, pp. 227-242.

Wheelen, T., Hunger, D., Hoffman, A. and Charles, B. (2017), Strategic Management and
Business Policy: Globalization, Innovation and Sustainability, 15th ed., Pearson
Education Limited.

Winters, J. V. (2011a), “Why are smart cities growing? who moves and who stays”,
Journal of Regional Science, Vol. 51 No. 2, pp. 253-270.

Winters, J. V. (2011b), “Human Capital and Population Growth in Nonmetropolitan US
Counties: The Importance of College Student Migration”, Economic Development
Quarterly, SAGE Publications Inc., USA, Vol. 25 No. 4, pp. 353-365.

World Bank. (2017), Competitive Cities for Jobs and Growth: What, Who, and How,
WorldBank.

Yassine, A., Singh, S. and Alamri, A. (2017), “Mining Human Activity Patterns from
Smart Home Big Data for Health Care Applications”, IEEE Access, Institute of
Electrical and Electronics Engineers Inc., Vol. 5, pp. 13131-13141.

Yigitcanlar, T. and Kamruzzaman, M. (2015), “Planning, development and management of
sustainable cities: A commentary from the guest editors”, Sustainability, Vol. 7 No.
11, pp. 14677-14688.

Zheng, L. (2016), “What city amenities matter in attracting smart people?”, Papers in
Regional Science, Wiley Inc., USA, Vol. 95 No. 2, pp. 309--U378.



Page 15 of 22 Digital Policy, Regulation and Governance

Zhuhadar, L., Thrasher, E., Marklin, S. and Pablos], P.O. [de. (2017), “The next wave of
innovation—Review of smart cities intelligent operation systems”, Computers in
Human Behavior, Vol. 66, pp. 273-281.

oNOYTULT D WN =



oNOYTULT D WN =

QuuuuuuuuuubdbbdDDdDDDDMDMNDEDMNDWWWWWWWWWWRNNNNNNNNNN= =2 2 29299230999
VWO NOOCULLhAWN-_rOCVONOOCTULDWN—_,rOCVOONOOCULDDWN=—_,rOUOVUONOOCULPMNWN—_ODOVUONOUVPSD WN =0

Digital Policy, Regulation and Governance

UK - London

W14% M M6
Sweden - Stockholm W37%
Austria - Vienna

[ )
i : W199% MM 18
2% W40.7%

W21.3% MM 8
W Toronto,46%
M Vancouver ,44%

USA
W15.4% MM 50.7

M New York City,37%
W Boston,16.1%

M Chicago, 21%

W Los Angeles, 39%

M San Jose, 37.4%

W Portland, 13%

1 38%

South Korea - Seoul
W23%EM12
W60%

Belgium- Brussels
H172% lM 2

W 62%

France - Paris
Wi28% WM 83

Germany - Berlin

W157% @M 13.1
W432%

Netherlands - Amsterdam
Wi134% WM 23
9 W28%

Spain - Barcelona
131% WM 6.1

W 20.7%
Denmark-Copenhagen
Wh25% WT724
W47%

Australia - Melbourne
30% MM 7.5

Wo1%mM1
[ Hong Kong, NA

Japan - Tokyo,
2% WM25 @ [l Shanghai,NA
W 70% [l Beijing, NA

.Percentage of international immigrants with respect to total population within country .Foreign born percentage within smart city

|1 Total Immigrated Population within country Ml Population residing in Urban Area - NA - Not Available

Source: The authors

Derived From : Smart Cities rank - (Joss et. al,2019) The smart city as global discourse: Storylines and critical junctures across 27 cities. Journal of Urban Technology, 26(1), pp.3-34
Migration Data - (UN DESA, 2019) https://data.worldbank.org - (MDP, 2019) https://migrationdataportal.org -(OECD, 2019) https://stats.oecd.org

Figure 1. Facts on smart cities and migration

50
40
30
20
10
0
2007 7011 2012 5914
2015 5016
2017 518
2019
2007 2011 2012 2014 2015 2016 2017
m Common 0 1 0 0 0 2 3
mWOS 0 1 1 1 0 3 1
m Scopus 1 1 0 0 2 4 5
Total/ Year 1 3 1 1 2 9 9
% 2,08% 6,25% @ 2,08% @ 2,08% 4,17% 18,75%  18,75%

48

%

Scopus

Common

Total

2018 2019 Total

0 2 8

1 5 13
6 8 27
7 15 48

14,58% 31,25% 100,00%

Figure 2. Evolution of research on smart cities and migration

Page 16 of 22



Page 17 of 22

oNOYTULT D WN =

Digital Policy, Regulation and Governance

Table 1. Top publishing journals in the field.

Journal name Articles Citations
Urban Book Series 3 3
Journal of Regional Science 2 277
Papers in Regional Sciences 2 36
Journal of Science and Technology Policy 5 35
Management
Table 2. Most cited articles.
. Bibliometric
Article Authors and Year Journal ] )
information
¢ ‘ Journal of Scopus 127 citations
Why Are Smart Cities Growing? . . ) .
Wiho Moves and Who Stays? (Winters, 2011a) Regional Q11F: 1.43 CPY: 14.11
Science WOS 122 citations
Q2 IF: 2.83 CPY: 13.55
Rescaling and refocusing smart y ]01.11‘nal of Scopus 73 citations
cities research: from mega cities (Visvizi and Lytras, ~Scienceand  31F; 03 CPY: 73
to smart villages 2018) Technology =~ WOS 54 citations
Policy Journal Not Ranked In
Management WOS
Mining Human Activity Patterns )
from Smart Home Big Data for (Yassine et al., IEEE Access
Health Care Applications
P 2017) Scopus 65 citations
Q11IF: 0.6 CPY: 21.66
. Journal of WOS 28 citations
What Attracts Knowledge (Miguelez and Reeional Q21F: 2.38 CPY: 4.66
Wo1jklers? The 501‘3 of Space and Moreno, 2014) S ,g Scopus 31 citations
Social Networks cience Q1 IF:1.4 CPY:5.16
Smart Cities and Attracting Papers in o
Knowledge Workers: Which Cities (Betz et al., 2016) Regional Scopus 15 citations
Attract Highly Educated Workers Science Q1TIF: 1.19 CPY: 3.75
in the 21+ Century? WOS 10 citations
Q2 IF: 1.99 CPY: 2.5
Journal of
Irreqular Migratory Flows: Science and ..
Towards an ICTs” Enabled (Visvizi et al,, 2017)  Technology Scopus 20 citations Q3
Integrated Framework for Resilient Polic IF: 0.305 CPY: 6.66
Urban Systems M y ; WOS 15 citations Q:
anagemen
8 NR IF: NR CPY: 5
Human Capital and Population Economic o
Growth in Nonmetropolitan Us (Winters, 2011b) Development WOS 15 citations Q3
Counties: The Importance of Quarterly IF: 1.77 CPY: 1.66

College Student Migration

Q refers to journal quartile - IF: Journal Impact factor - CPY: Citation Per Year — NR: Not Reported.
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Table 3. Keyword co-occurrence.

WOS Scopus
Keyword Occurrence ;i:;gth Keyword Occurrence ;i:;gth
Smart Cities 10 30 Smart Cities 10 36
Migration 9 52 Smart City 10 42
Productivity 5 33 Urban Growth 5 28
Amenities 4 26 Urban Planning 5 27
Creative Class 4 22 Urbanization 5 19
United-States 4 28 Climate Change 4 25
Sustainable
Development 4 13 Urban Population 4 12
Economic-Growth 3 23 Energy Utilization 3 13
Growth 3 12 India 3 21
Quality-Of-Life 3 18 Internet of Things 3 5
Cities 2 8 Population Growth 3 16
City 2 13 Urban Areas 3 12
College 2 19 Urban Development 3 21
Cross-Section 2 18 Waste Management 3 13
Education 2 15 Smart Power Grids 3 12
Graduate
Migration 2 19 Big Data 2 9
Economic and Social
Human Capital 2 19 Effects 2 6
Impact 2 5 Economics 2 4
Electric Power
Transmission
Internal Migration 2 17 Networks 2 9
Localization 2 13 Energy Efficiency 2 9
Model 2 3 Future Challenges 2 7
Preferences 2 11 Governance Approach 2 17
Technology 2 12 Human Capital 2 5
Information and
Communication
Universities 2 13 Technologies 2 7
Urbanization 2 5 Population Statistics 2 9
Sustainability 1 4 Pune 2 11
Immigration 1 4 Resilience 2 5
Rural-Urban
Internal Migration 1 3 Migration 2 12
Migration and
Refugee Crises 1 5 Skilled Labour 2 5
Migration Choice
Model 1 3 Sustainability 2 17
City Amenities 1 3 Traffic Congestion 2 11
City Development
Concept 1 5 Urban Economy 2 5
Policy Instruments 1 5 Immigration 2 8
Policy Making 1 5 Sustainable 2 10
Population Growth 1 4 Planning 2 12
Transport 1 2 Policy Instruments 2 10
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Smart Cities
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Smart City 1 Labour Migration 1 6
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Smart Governance 1 Crises 1 5
Migration Patterns 1 11
Self-Sustaining Village 1 4
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Table 4. Topics discussed in smart cities and migration research.

Topic N % Citations Num'ber‘and years of
publications

Planning for Smart Cities 8 18 19 2019(3), 2018(3), 2017(2)

ity Devel
City Development and 5 10 0 2019, 2018(2), 2017, 2016
Infrastructure Projects
Smart City and
Development 4 8 3 2019, 2018, 2017, 2016
Opportunities
E Work

ducated Wegkgrs 3 6 64 2016 (2), 2014
Migration
Electrical Efficiency in

2 4 1

Smart Cities 0 2016 )
Technolggy Services in ’ 4 1 2019, 2016
Smart Cites
Waste Management 2 4 0 2019 (2)
quder Smart Security for 1 ’ 5 2011
Migrants
City De\.zelopmen.t and 1 0 2019
Economic Evolution
Connecting Citizens to
Transportation Service 1 2 1 2016
Delivery
Food Security 1 2 4 2019
th.ure Problems for Smart 1 ’ 0 2019
Cities
Irregular Migratory Flow
to Smart Cities 1 2 B 2017
Land Use and Smart Cities 1 2 19 2012
Migration of Qualified 1 ’ 4 2017
Workers
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Economy
Mili .

i itary Prot.ectlon for 1 ’ 0 2018
Migrants Using Smart Data
New Ethical Standards 1 2 0 2019
Productivity of Educated
People in Innovative 1 2 1 2016
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Reasons.f.or Migration to 1 ’ 249 2011
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Resear.chers Migration 1 ’ 1 2019
Behaviours
Skilled Workers Migration 1 2 7 2017
Smart Cities and Health
Care from Data ! 2 65 2017
Smart City Expansion 1 2 0 2007

Ph

Smart on.es to Improve 1 5 4 2015
Transportation Systems
Student Migration 1 2 15 2011
Thermal Energy Control 1 2 4 2015
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N refers to the number of publications — In the column “Number and years of publications” the number

appears in brackets.

Table 5. Sustainability dimensions in research on smart cities and migration.

T Year of publication Total
Sustainability
. . N/% 200 2011 2014 2015 2016 2017 2018 2019
dimensions .
Ecological dimension N 1 0 0 2 5 5 1 1 2
& % 2.08 0.00 0.00 4.17 1042 1042 2.08 2292 52.08
Economic dimension N 0 1 1 0 6 7 0 10 2
% 0.00 2.08 2.08 0.00 1250 14.58 0.00 20.83 52.08
Social dimension N 1 3 1 2 7 9 1 20 a4
% 2.00 6.00 2.00 4.00 14.00 18.00 2.00 40.00 90.00
Total N 1 3 1 1 9 10 1 22 48
% 2.08 625 208 208 1875 20.83 2.08 45.83 100.00

N refers to the number of publications — % refers to the percentage of publications.



