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Abstract

Smart cities leverage digital marketing to promote sustainability and build a distinctive
global branding. Despite its growing significance, the role digital marketing in smart
city development remains underexplored. This study aims to fill this gap by employing
bibliometric analysis of 1908 articles indexed in the Scopus database (2000–2024), using
the Bibliometrix R-Studio (version 1.4.1743) and VOSviewer (version 1.6.20). The analysis
reveals two thematic clusters: (1) “Digital Innovation and Sustainability”, which empha-
sizes technologies such as artificial intelligence (AI), the Internet of Things (IoT), and big
data for energy efficiency and green urban development; and (2) “Governance and Policy”,
which highlights digital marketing’s role in enabling participatory governance, citizen
engagement, and inclusive urban policies. Findings underscore that digital marketing is
not only a strategic communication channel but also a driver of sustainable urban transfor-
mation. By synthesizing insights from urban planning, technology, and sustainability, this
paper provides a novel perspective on the intersection of digital marketing and smart cities.
The results provide valuable guidance for policymakers, city planners, and researchers
to harness digital marketing in promoting sustainability and further develop the smart
city concept.

Keywords: smart city; digital marketing; Internet of Things; innovation; digital transforma-
tion; governance; sustainable development

1. Introduction
Sustainable urban development has emerged as a critical response to the increasing

pressures on cities to distinguish themselves in a competitive global context, while tackling
environmental, social, and economic challenges [1]. Scholars conceptualize the smart
city through multiple dimensions, as shown in the existing literature [2]. What is clear,
however, is that residents of smart cities benefit from urban settings that employ cutting-
edge technology and human innovation to boost their overall quality of life [3]. The global
perspective of the smart city concept, along with its innovative governance framework
it embodies, highlights the importance of strategic approaches to effectively design and
implement smart city initiatives [4]. Urban branding plays a key role within this framework,
bridging technological innovation with the symbolic and experiential identity of cities.
It goes beyond traditional marketing by embedding values, stories and images in the
physical city, serving both external projection and internal cohesion. In smart cities, digital
marketing functions even more intensively, through social media storytelling, real-time
engagement platforms, data-driven segmentation, and personalized campaigns that shape
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and communicate the city’s identity [5,6]. Place branding helps cities appeal not just to
tourists but also to investors and to the skilled labor it wants to attract; it is what makes
people want to live in a given place.

Scholars recognize urban branding as the strategic development of a city identity and
image through digital, symbolic, and experiential devices in order to distinguish itself
amidst a competitive global setting. It is not just about advertising slogans and promotional
tours for visitors; it is about embedding their values and stories and experiences into the
urban place. When cities integrate urban branding into smart city efforts and digital trans-
formation, it serves as a strategic tool for driving sustainability, citizen engagement, and
economic development. For instance, projects such as “Smart Barcelona” or “Amsterdam
Smart City” show how digital activities are mobilized to communicate a sense of innovation
and the push for inclusivity and sustainability, thereby creating a branded urban image that
aligns with general (sustainable) development goals [7,8]. In this regard, urban branding is
not merely a peripheral concept but a key operative tool for articulating and enforcing the
vision of sustainable, smart urban future cities.

Within this context, smart cities represent a paradigm shift in urban development
based on three connected pillars—technological innovation, sustainability initiatives, and
novel governance frameworks. These pillars act in synergy to create urban environments
that assure quality of life for their residents [9–11].

Technology, the first pillar of the smart city model, plays a fundamental role in its
development. Cities depend on comprehensive technological infrastructure to enhance
urban systems and enhance the quality of life for their residents [12,13]. The Internet of
Things (IoT) acts as a crucial component of smart city systems, encompassing domains
such as transportation, energy management, waste management, and public safety. It
enables real-time data collection and evaluation for operational efficiency and responsive-
ness [14,15]. Artificial Intelligence (AI) further supports smart city initiatives, given that it
emphasizes the scrutiny of key data derived from IoT networks.

The implementation of AI algorithms facilitates predictive analytics, behavioral mod-
eling, and informed decision-making, thereby optimizing urban planning and resource
allocation [16]. Moreover, advanced communication technologies, such as 5G, facilitate
uninterrupted connectivity and rapid data transmission across smart urban environments,
ensuring reliable communication for both emergency services and intelligent power distri-
bution systems [17].

The second pillar, sustainability, plays a central role in smart city design, serving
as a means to tackle environmental, social, and economic challenges through creative
strategies. Smart cities implement renewable energy systems and energy-efficient solu-
tions to reduce their environmental footprint. [18,19]. Advancements in technological
innovations pertaining to energy management and cybersecurity further promote these ini-
tiatives [20]. Furthermore, IoT-enabled waste management systems, sensors, and advanced
data analytics enhance the efficiency of collection routes and recycling procedures, improve
performance, and thereby support the development of a circular economy while mitigating
environmental impacts [21,22]. Smart cities also employ AI and the IoT to observe and
alleviate the impacts of climate change through early warning systems for natural disasters
and adaptive infrastructure designing [23,24].

The third pillar, governance, plays a critical role in ensuring that technological ad-
vancements and sustainability efforts align with the needs of citizens and relevant stake-
holders [25]. Smart city governance focuses on transparency and inclusivity by utilizing
digital channels to involve citizens in making decisions to meet the needs of the community
and to cultivate trust [26,27].
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Digital platforms and e-governance tools enable prompt decision-making processes by
leveraging all technological tools available to significantly optimize resource distribution,
improve emergency response mechanisms, and enhance urban planning processes, thereby
promoting effective governance [28,29] though citizen engagement [30]. As cities transform
into intelligent hubs that heavily rely on data systems, considering ethical concerns such as
data security, cybersecurity, and potential algorithmic bias is of utmost importance [31,32].
Moreover, collaboration among the public, private, and non-profit sectors significantly
contributes to the smart city initiatives [33]. Policy frameworks that facilitate innovation,
resource allocation, and accountability are crucial for attaining sustainable and inclusive
urban environments [34,35].

At the intersection of these pillars is digital marketing, which acts as an enabler be-
tween technology, sustainability, and governance. To adopt a holistic approach to urban
development, digital marketing can stimulate innovation, combining technology-oriented
activities with socio-economic research to introduce new ways that can make cities smarter.
The role of digital marketing is vital in boosting the appeal and sustainability of smart
cities, especially through fostering environmental consciousness and encouraging citizen
engagement [36]. Digital marketing utilizes data from the IoT and AI algorithms to im-
plement personalized and significant campaigns to enhance public participation, raise
environmental consciousness, and optimize resource utilization, as evidenced by case stud-
ies such as Casablanca, Morocco [6]. Through social media, targeted outreach, and digital
storytelling, cities can shape a distinctive global brand while actively promoting public
participation in sustainable urban development. Thus, digital marketing not only boosts a
city’s visibility and competitiveness but also serves as a catalyst for civic engagement and
environmental accountability.

This study aims to comprehensively review, synthesize, and analyze the existing body
of literature on digital marketing and smart cities within the context of sustainable urban
development. Specifically, the paper seeks to achieve the following goals:

1. To investigate the relationship between digital marketing and smart cities within the
context of sustainable urban development.

2. To offer a data-driven understanding of key themes, trends, and the research network
of the field and its dynamics.

3. To provide valuable insights for academics, stakeholders, and policymakers so as to
augment our understanding of digital marketing and smart cities within the context
of sustainable urban development.

To foster innovation and draw knowledge from the fields of behavioral science, man-
agement, sustainability, and digital commerce, this study addresses the following three
research questions by using a bibliometric analysis:

RQ1: Which are the dominant themes and research trends in the literature on digital
marketing and smart cities within the context of sustainable urban development?

RQ2: What are the key countries and researchers in the field, and how do they
collaborate on the topic of digital marketing and smart cities?

RQ3: Which key knowledge gaps and future research directions are identified in the
literature on digital marketing and smart cities?

The primary contribution of this analysis is twofold. To start with, it explores the inter-
section of digital marketing and smart cities, shedding light on understudied areas while
highlighting the need for further research. This study offers a novel contribution systemati-
cally mapping the intersection of digital marketing and smart cities through bibliometric
techniques, highlighting the particular significance of digital marketing in advancing and
transforming intelligent urban environments. Second, it aspires to share valuable insights
and reflections to foster innovation among all involved stakeholders, enterprises, scholars,
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and policymakers included, and it wishes to contribute to the development of a more
environmentally sustainable digital economy, focusing on co-creation.

The remainder of this study is organized as follows. The next section presents the
research method. Sections three and fourth analyze and discuss the study’s findings. The
final section outlines conclusions and implications for urban planners, city managers, and
marketers to implement effective digital strategies that promote and increase sustainable,
inclusive, and competitive nature of urban environments.

2. Materials and Methods
Selection of a suitable database was crucial to conduct a detailed and representative

bibliometric analysis [37]. Bibliometrics is based on the quantitative analysis of publication
trends, citation data, and research pathways, offering insights into scholarly influence and
emerging fields. In contrast, a literature review provides a qualitative synthesis of existing
research [38]. To conduct a comprehensive bibliometric analysis of the relationship between
digital marketing and smart cities in the context of sustainable urban development, we
selected Scopus as the primary data source. We selected the Scopus database, created by
Elsevier in 2004, for its extensive coverage and academic reputation [39]. Scopus is one
of the largest and most exhaustive abstract and citation repositories of the peer-reviewed
literature, covering various subject areas, years of publication, document types, and sources
from over 5000 publishers worldwide, as well as patents and funding data [40]. While other
emerging AI-oriented databases, like OpenAlex [41] and Dimensions [42], are available,
they lack Scopus’s historical depth and citation metrics [43].

The methodological framework consists of two steps. First, we developed a structured
selection protocol with the following elements:

• Inclusion criteria: Peer-reviewed journal articles published in English at the final
publication stage, containing relevant terms in the title, abstract, or keywords related
to both smart cities and digital marketing (or related concepts such as innovation
and digitalization).

• Exclusion criteria: Conference papers, editorials, book chapters, and review protocols
and articles unrelated to the intersection of urban development and digital marketing
or digital transformation.

• Time frame: Publications between 2004 and 2024, reflecting a period of significant
growth in smart city research, following the global emergence of the concept in the
early 2000s.

• Keywords: Recognizing that the concept of the smart city has evolved significantly
over the past two decades—and the earlier literature often referred to the smart city as
“intelligent city” or “digital city” [2,44,45]—we intentionally adopted a broad keyword
strategy to capture this terminological shift. Our advanced search used variations
of the terms: “smart city”, “intelligent city”, “digital city”, “digital marketing”, “in-
novation”, “marketing”, and “digitalization”. The comprehensive advanced search
conducted within the Scopus database is illustrated in Table 1.
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Table 1. Stages of the Scopus database exploration and preliminary results.

Keywords Stage Query Code/Approach Results

Smart cit*, Intelligent cit*, Digital
cit*, Digital marketing, Marketing,

Innovation, digitalisation

Stage 1

(TITLE-ABS-KEY (“smart cit*” OR
“intelligent cit*” OR “digital cit*”) AND

TITLE-ABS-KEY (“digital marketing” OR
marketing OR innovation

OR digitalization))

5.586

Stage 2

(TITLE-ABS-KEY (“smart cit*” OR
“intelligent cit*” OR “digital cit*”) AND

TITLE-ABS-KEY (“digital marketing” OR
marketing OR innovation OR

digitalization)) AND PUBYEAR > 1999
AND PUBYEAR < 2025 AND (LIMIT-TO

(DOCTYPE, “ar”)) AND (LIMIT-TO
(PUBSTAGE, “final”)) AND (LIMIT-TO

(LANGUAGE, “English”))

1.908

Source: Query code proposed by authors.

Next, we analyzed and visualized the bibliometric data using the following two
complementary tools:

• VOSviewer: Used for network visualization, such as keyword co-occurrence maps,
author collaboration networks, and thematic clustering based on co-citation patterns.
The VOSviewer (Visualization of Similarities), illustrated the interrelations among
co-citation data, geographic locales, academic journals, and keywords [46,47].

• Bibliometrix (R package): Used for quantitative analysis, including publication trends,
citation counts, keyword frequency, and co-authorship metrics. We used the Bib-
liometrix R software package [48] to further analyze and visualize the evolving re-
search landscape. Pivotal research contributions and theoretical frameworks that have
influenced our understanding of digital marketing within the smart cities context
were underscored to enhance the identification of gaps within the prevailing body
of research.

This dual-tool approach enabled both statistical rigor and visualizations to map the
field’s intellectual and thematic breadth. Utilizing VOSviewer (version 1.6.20) and the
Bibliometrix RStudio (version 1.4.1743), various indicators including annual number of
publications, keyword co-occurrence, keyword clustering, and clustering were used to map
digital marketing approaches within smart cities and to monitor global research.

The following section articulates the results of the bibliometric analyses presented
herein. It sheds light on the research insights emerging from the study of the interplay
between digital marketing and smart cities to foster a better understanding of how these
constructs interact across global contexts.

3. Results
Table 2 provides a comprehensive overview of essential statistical data extracted from

the Scopus database’s dataset, with an emphasis on research articles pertaining to smart
city concepts. The elevated annual growth rate of 33.86% coupled with the relatively small
mean age of publications at 4.29 years signifies that the field of smart cities research is
both a rapidly expanding and dynamically evolving discipline. The average number of co-
authors per publication was 3.27, with a notable proportion of international collaborations
standing at 28.09%. The relatively high international co-authorship rate (28.09%) suggests
that research on digital marketing and smart cities thrives on cross-border and cross-
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disciplinary collaboration. This is likely due to the global nature of urban challenges and
the need for diverse expertise spanning urban planning, computer science, marketing, and
governance. In terms of academic impact, the average citation count of 34.09 implies that
while these scholarly articles receive a commendable level of citation, there remains an
opportunity for enhanced recognition and influence within the broader academic landscape.
The extensive number of keywords, totaling 11.422, reflects the comprehensive scope of
research topics encompassed within the smart cities arena, facilitating a diverse array of
interdisciplinary inquiries.

Table 2. Key statistics used in the Scopus database exploration.

Description Results

Timespan 2004:2024

Sources 855

Publications 1908

Annual growth rate 33.86%

Document average age 4.29

Average citations per article 34.09

Number of keywords (keywords plus and authors’ keywords) 11.422

Number of authors 5.199

Number of authors of single-authored articles 292

Co-authors per article 3.27

International co-authorships 28.09%
Source: Scopus articles on digital marketing and smart cities, prepared by authors using Bibliometrix.

Figure 1 delineates the annual scientific output quantified by the number of articles
across the years. This figure illustrates the growth in academic publications related to
digital marketing and smart cities over the past two decades. A significant acceleration in
output is observed after 2015, reflecting increased scholarly and policy interest in digital
transformation, sustainability, and urban innovation. This trend suggests the maturing of
the field and its alignment with global sustainability and digital governance agendas. This
period marks the early stages of research, with few publications and limited exploration
of digital marketing and smart urban environments. A sharp increase in scientific output
starting around 2010 indicates growing research productivity, potentially attributable to
a burgeoning interest in the confluence of digital marketing, smart city initiatives, and
sustainability paradigms. The observed growth may also indicate an expanding corpus of
the literature engaging with these interrelated themes, as technological advancements and
urban development practices continue to progress. In the most recent years, particularly
following 2020, a sharp increase in scholarly publications may be associated with continu-
ous advancements in digital technologies, urban planning methodologies, and sustainable
practices, which have emerged as pivotal research domains. This trend also aligns with
global movements towards digital transformation, sustainable urban development, and a
stronger focus on smart cities as key elements of future urban planning.
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Figure 1. Annual scientific production on digital marketing and smart cities (2004–2024).

In Figure 2, the geographical distribution of the research conducted according to schol-
ars’ affiliations is illustrated using color coding ranging from light blue (lower output) to
dark blue (higher output), based on the number of publications. Researchers affiliated with
institutions in China collectively represent the most prolific contributors to the field, which
underscores China’s rising impact in the domain of research, particularly in disciplines such
as digital technologies, smart city initiatives, and sustainable urban development. Scholars
based in the United States also demonstrate considerable scientific publication, holding a
prominent role in advancing technology and scientific inquiry, significantly impacting the
realms of digital marketing and the evolution of smart cities. Researchers from European
countries, including the United Kingdom, Germany, and France, exhibit moderate to el-
evated levels of scientific output, as indicated by the lighter blue shading. Other regions
of interest include researchers based in India, displaying a substantial contribution to
publications, as well as academics from Brazil and various regions of Latin America, who
are increasingly engaging with the field. In contrast, researchers affiliated with institutions
in Africa and much of Southeast Asia contribute less to the literature on digital marketing
and smart city initiatives, potentially due to diminished research funding, inadequate
infrastructure, or a lack of academic prioritization in these fields. Thus, geographic distri-
bution of publications by authors’ affiliation highlights how national policies and funding
models shape academic output in this research topic. However, the underrepresentation of
developing regions implies a need for capacity-building and knowledge transfer to ensure
global inclusivity in smart urban innovation.

Figure 3 presents an evaluation of the most prominent authors. More specifically, this
figure shows the most prolific authors in terms of the number of published documents.
Zhang Y. emerges as the preeminent author, having published the highest document count
(19 documents), substantially contributing to the academic field. This author trend may
also reflect a long-term focus on China’s digital urbanization strategy. Mora L. and Wang
Y. also have a high publication output, totaling 16 and 15, respectively. Deakin M. and
Yigitcanlar T. have published 14 and 13 documents, respectively, underscoring their robust
presence and ongoing significance within the research community. Chen Y., Liu Y., Wang
C., Komninos N., and Wang Z. have each authored 12 documents, illustrating that these
scholars are also key contributors to the literature, albeit with a slightly reduced publication
output in comparison to the leading five authors. While this metric indicates academic
productivity, it does not necessarily equate to scholarly influence or citation impact. For



Urban Sci. 2025, 9, 278 8 of 23

example, although Zhang Y. has the highest number of publications, other authors such as
Chen L. may have higher citation counts.

Figure 2. Geographic visualization of research output by scholars’ affiliation contributing to the
research on smart cities and digital marketing.

Figure 3. Most prolific authors in smart city and digital marketing research.

In Figure 4, the authors’ scholarly output over time is visualized to pinpoint the
authors who are actively engaged and the temporal spans during which their research
received heightened attention, as well as their influence as measured by citation counts.
Temporal patterns of productivity indicate responsiveness to funding calls, global crises
(e.g., COVID-19), or emerging technologies. Authors with sustained output likely play a
role in guiding long-term research programs. These patterns also suggest which scholars
are consistently influencing policy and practice. Zhang Y. exhibits a sustained increase in
the volume of articles published over the years, with larger circles symbolizing elevated
numbers of publications per annum. Zhang Y.’s contributions are likely to be impactful and
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ongoing, significantly advancing the discipline. Wang Y. similarly demonstrates a consistent
upward trend in scholarly production, with numerous active years and marked growth
in publications commencing around 2016. The increase in the size of the circles further
signifies a continuous output of articles, accompanied by an upsurge in citations (TC per
year). Deakin M. and Yigitcanlar T. reveal comparatively stable yet less frequent publication
rates in contrast to Zhang Y. and Wang Y. The publication trajectory appears more dispersed;
however, citation trends are discernible, featuring peaks in the later years, indicative of
pertinent research during those intervals. Chen Y., Liu Y., Wang C., Komninos N., and
Wang Z. present a heterogeneous pattern, characterized by a lower overall publication
count, yet with a few larger circles denoting specific years of significant impact regarding
both articles and citations. Their contributions may be more niche or intermittent relative
to their counterparts.

Figure 4. Trends in the publication activity of key authors over time (2004–2024).

Figure 5 presents the most relevant sources within the research domain pertaining
to digital marketing and smart cities, contextualized by sustainable urban development.
Sustainability (Switzerland) emerges as the preeminent source, with a substantial cor-
pus of documents (155). Technological Forecasting and Social Change closely follows, with
52 documents. This journal investigates the technological innovations pertinent to urban
planning, projecting future trajectories in smart cities, and the societal ramifications of
such transformations. Sustainable Cities and Society, comprising 44 documents, underscores
the significance of sustainability in urban development, encompassing research that ex-
amines smart city initiatives with an emphasis on environmental sustainability. Cities
and Smart Cities, each possessing 40 documents, denote a concentrated examination of
urban development and digital technologies within the framework of smart cities. The
Journal of Urban Technology (27 documents) and IEEE Access (26 documents) mirror the rising
significance of technology and innovation in urban contexts and digital marketing. Energies
(23 documents), Journal of Cleaner Production (20 documents), and Sensors (Switzerland)
(14 documents) are sources that investigate the intersection of clean energy, sustainabil-
ity, and urban technology. Journals focusing on sustainability and innovation dominate,
implying that the field sits at the crossroads of environmental science, urban studies, and
digital strategy. This interdisciplinary nature enhances the field’s practical relevance but
also challenges researchers to integrate diverse methodologies.
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Figure 5. Leading academic journals to the field of smart cities and digital innovation.

The most globally cited documents, effectively highlighting the scholarly works that
have garnered the most extensive global citations, are presented in Figure 6. The major-
ity of references cited by Kitchin [49] (1919 citations) have explored the convergence of
urban planning and advanced data technologies within the framework of smart cities,
emphasizing the transformative potential of data-driven solutions in the reconfiguration
of urban landscapes. Batty et al. [50] (879 citations) concentrated on the significance of
complex systems in the realms of urban planning and smart city evolution, advocating
for the application of mathematical models to elucidate urban dynamics. This inquiry
was subsequently augmented by Schaffers et al. [51] (817 citations), who made substantial
contributions to the synthesis of digital technologies and sustainable urban development,
offering theoretical constructs for the implementation of ICT solutions in urban planning.

Figure 6. Articles with the highest citation counts in the dataset [5,7,8,49–54].
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Subsequently, a cohort of scholars with approximately 500 citations includes Bakici
et al. [7] (637 citations), who investigated knowledge economies and their implications for
smart city strategies, alongside Lee et al. [52] (544 citations), who scrutinized the prospec-
tive technological ramifications on the infrastructure of smart cities. In the aftermath,
Angelidou [5] (519 citations) analyzed the integration of digital marketing strategies within
the sustainability objectives of smart cities, with particular emphasis on community engage-
ment and the adoption of technology in urban settings. Ultimately, a consortium of studies
by Ma and Zhu [53] (546 citations), Gretzel [8] (519 citations), and Zygiaris [54] (503 cita-
tions) concentrated on the influence of digital marketing in shaping consumer behavior
within smart cities, as well as how technological innovations can enhance urban living
while fostering sustainable marketing practices. These scholarly contributions are pivotal
for comprehending the intricate interplay between technology adoption, the development
of smart cities, and consumer engagement through digital platforms. The most cited works
shape the theoretical and conceptual foundations of the field. Their influence shows that
the community values frameworks on data-driven governance, ICT integration, and citizen
participation. Thus, new contributions must engage with these foundational perspectives
or offer significant alternatives.

As represented in the keyword co-occurrence map (Figure 7), the principal focus
within the conceptual framework is the phenomenon of smart cities (smart city, smart
cities), accompanied by a plethora of associated terminologies dispersed throughout the
map. Prominent themes pertinent to smart cities encompass urban development, urban
economics, and governance methodologies. This implies that scholarly inquiry in the
domain of smart cities is profoundly intertwined with urban planning and economic
advancement, emphasizing the implementation of policies and the examination of so-
cioeconomic conditions. The red cluster aggregates terminologies such as the IoT, digital
storage, artificial intelligence, blockchain technology, sensors, network security, cloud
computing, and cybersecurity. This distinctly underscores the technological dimensions
that are critical to the advancement of smart cities, where blockchain innovations and
the IoT rule. The green cluster emphasizes sustainability (energy use, pollution, carbon
emissions), highlighting environmental concerns. Terms such as energy efficiency, energy
utilization, carbon emissions, pollution, energy consumption, and sustainability, illustrated
by green clusters, are strategically positioned in proximity to smart cities. This signifies an
escalating interest in the paradigm of sustainable smart cities, where energy management,
optimization of energy consumption, and the mitigation of carbon emissions occupy a
central role. The concept of a green economy is also identified as a critical area within this
field. The blue cluster includes terms like governance, citizenship, and e-participation,
pointing to the growing role of civic engagement. The focus on governance, the public
sector, and the concept of smart citizenship suggests that academic research pertaining
to smart cities transcends mere technological considerations, delving into the governance
frameworks that oversee and actualize smart city initiatives. The themes surrounding social
innovation, citizenship, public engagement, and e-governance indicate a strong interest
in inclusive urban planning methodologies. The yellow cluster captures urban develop-
ment terms, linking infrastructure with digital goals. Terminologies such as intelligent
buildings, housing, digital marketing, healthcare, and the automotive sector are integral to
the expansive technological and economic applications within smart cities. The thematic
clusters represent the field’s intellectual structure. The intersection of governance and
technology suggests a rising interest in algorithmic decision-making, digital ethics, and
AI accountability in cities. The clustering indicates where integration is the strongest and
where silos may still exist, offering direction for future research synergies. Datafication,
privacy, literature reviews, and strategic planning denote that data management, data
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privacy, and the strategic utilization of data within smart cities are significant concerns
that stress the ethical dimensions of smart city developments, including considerations
regarding data security and user privacy.

Figure 7. Keyword co-occurrence map presenting thematic clustering of frequently co-occurring
keywords based on content analysis.

Figure 8 presents a tree map diagram that highlights the major thematic sectors in
smart city research throughout the examined timeframe. Being the central node, “smart
city” acts as a structural component of the map, broadly encompassed by co-occurring
concepts including “innovation”, “IoT”, “urban governance”, and “sustainability”. This
clustering signifies that the discussion focused on smart cities is gradually being system-
atized around digital innovation and ecological demands. The importance of the “IoT” and
“big data” highlights a technology-centered conceptual framework, whereas the emphasis
on “sustainability” and “energy efficiency” points to an alignment with global environ-
mental agendas. Furthermore, the inclusion of “urban governance” and “participation”
pinpoints a clear transition towards inclusive and citizen-oriented strategies. These findings
align with the previously defined dual pillars of smart city development—technological
infrastructure and participatory governance—addressing RQ1 by clarifying the themes
that predominantly engage scholarly attention within the field. Consequently, the tree map
offers a frequency-based depiction of keywords but also provides insights into the dynamic
strategic orientation of smart city initiatives.

According to the annual publication trends of diverse sources (Figure 9), within
the field of smart cities and its affiliated areas, the data articulate the rate of articles
issued from 2004 to 2024 across various notable sources. A prominent trend observed is
the substantial augmentation in scholarly research pertaining to smart cities, especially
since the year 2020. This phenomenon signifies a global impetus towards digital urban
advancement, sustainability, and the integration of smart technologies as fundamental
components of future urban environments. The consistent increase in academic publications
associated with Sustainability and Energies denotes that the themes of sustainability, energy
management, and the mitigation of climate change are progressively gaining significance
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within the discourse surrounding smart cities. Academic sources such as Technological
Forecasting and Social Change and IEEE Access indicate that technological advancements
and their societal ramifications continue to exert a pivotal influence on the development of
smart cities, thereby reflecting an increasing interest in the digital transformation of urban
landscapes. The persistent growth in scholarly articles from journals like Cities, Sensors, and
Sustainability implies a burgeoning interdisciplinary perspective wherein urban planning,
digital technologies, and environmental sustainability are increasingly interlinked. Thus,
the representation of varied disciplinary journal titles also points to a new interdisciplinary
research agenda, involving urban planning, environmental science, and digitalization.
These trends suggest that future research efforts in smart cities should, on the one hand,
further incorporate progress of technology innovation with the Agenda for Sustainable
Development and, on the other, promote interdisciplinary collaborations between academia,
engineers, environmentalists, and policymakers.

Figure 8. Tree map presenting the major research trends based on keyword frequency.

Figure 9. Evolution of publication trends across top journals (2004–2024).
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Figure 10 delineates the evolution of dominant themes within smart city scholar-
ship from the year 2000 to 2024, thereby enabling a longitudinal examination of thematic
emergence and decline. During the early 2000s, investigations predominantly focused
on foundational concepts such as “digital city” and “information systems”, which under-
scores a primarily technological perspective. Starting in 2010, the integration of notions
such as the “IoT”, “massive data”, and “blockchain technology” points to a shift towards
increasingly intricate digital ecosystems. In the recent years post-2020, an impressive
tendency is observed toward emphasizing concepts such as “citizen participation”, “plat-
form governance”, “co-creation”, and “digital inclusion”, signaling an intensified focus on
the socio-political dimensions of smart city design. This shift represents a broadening of
the discipline beyond mere technical efficiency to incorporate values such as inclusivity,
transparency, and user-centered urban innovation. Consequently, Figure 10 serves to com-
plement the thematic clusters delineated in Figure 6 and enhances our comprehension of
RQ3 by elucidating how academic emphasis has gradually transitioned from systems and
sensors to individuals and participatory processes.

Figure 10. Trend topics in smart city research between 2004 and 2024.

By harnessing data and employing innovative digital platforms, marketers can facil-
itate citizen engagement, advocate for sustainable practices, and improve the quality of
urban living through cocreation. These results suggest that more research is needed to go
beyond a technical assessment of digital tools to an exploration of how digital tools interact
with governance, citizen behavior, and sustainability. Digital marketing is a strategic en-
abler that fosters citizen engagement and co-creation, while governance is very important
to achieve inclusiveness, transparency, and accountability. The centrality of these topics
suggests a need for greater interdisciplinary blending of urban planning, communication,
and policy studies. Indeed, urban branding is understudied; however, the presence of
related concepts–digital citizenship and co-creation–indicates a timely chance to envision
urban branding also as a participatory and data-driven practice that aligns with smart
city aims.

The three-field plot (Figure 11) illustrates the importance of smart cities and digital
marketing within the realm of urban development scholarship. China emerges as the
leading contributor through affiliated researchers, especially regarding topics related to



Urban Sci. 2025, 9, 278 15 of 23

smart cities and innovation. This observation implies that scholarly inquiries in China are
predominantly oriented towards technology-driven urban development and the formu-
lation of smart city initiatives. European states, namely Italy, Spain, Germany, and the
Netherlands, are deeply invested in urban development, particularly focusing on sustain-
able solutions and urban planning frameworks. The United States and India both show
significant activity in the areas of urban advancement and smart city innovation, focusing
on integrating digital technologies into city infrastructure. The motif of smart cities prevails,
with numerous authors contributing to the progressive development and execution of smart
city frameworks, encompassing technological, governance, and policy-oriented dimensions.
Innovation is intrinsically linked to these themes, reflecting the increasing acknowledgment
of the pivotal role that technology and innovation play in the cultivation of sustainable
urban environments. Liu Y., Wang Y., and Deakin M. are significant contributors to the
discourse on sustainability, smart cities, and urban development, having established their
crucial role in propelling these subjects within the global research landscape. Authors such
as Komninos N. and Yigitcanlar T. underscore the significance of governance and policy
frameworks in the advancement of smart cities.

Figure 11. Three-field plot linking author affiliations by country, key researchers, and central topics.

Analyzing the nodes in Figure 12, authors affiliated with China (red cluster) are
prominently positioned at the center of the network, signifying their preeminent role in
the domain of smart city research. The affiliations with other countries, such as India,
Japan, and Singapore, imply that researchers from China serves as a pivotal center for
technological innovations in smart cities within the Asia–Pacific region. Scholars from the
United Kingdom, Italy, and Spain (blue cluster) form another notable cluster, underscoring
the significance of European authors in the realm of smart city research. This network
likely emphasizes urban development, policy frameworks, and strategies for digital trans-
formation within urban environments. The green cluster, including authors from India
as well as Australia and other Asian countries, exhibits robust connections, indicating
collaborative efforts in smart city research pertinent to urban expansion, technological
integration, and sustainability. The strong presence of Indian researchers highlights the
country’s increasing commitment to digital urban solutions and smart city initiatives. The
interconnections among researchers affiliated with institutions in countries such as India,
China, and Japan (green and red clusters) reveal a growing emphasis on technology and
governance for the advancement of smart cities in Asia. In Western Europe, scholars, are
actively engaged in collaborative efforts within the spheres of smart city development and
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digital transformation, with Italy, Spain, and the United Kingdom establishing a central
hub for research driven by policy initiatives. Researchers from China and India emerge
as a pivotal player in the context of smart cities, with their substantial populations and
swift urbanization driving initiatives in digital transformation and sustainability. Although
connections with United States-based authors are not prominently featured in the figure,
they are likely integral to the broader global network on smart city technology, particularly
in domains such as the IoT, AI, and smart governance. Scholars from Brazil, Portugal,
and Poland also contribute significantly to smart city research, particularly within Latin
America and Eastern Europe, illustrating the global character of digital urban development.
Researchers in countries such as Turkey, Pakistan, Mexico, Malaysia, and South Africa are
interconnected with others in their respective regions. These countries represent emerging
contributors to smart city development and are increasingly enhancing their involvement
in global research networks focused on digital technologies and urban sustainability.

Figure 12. A network visualization mapping the international collaborations among researchers
affiliated with different counties.

The thematic evolution plot (Figure 13) illustrates that major research themes have
shifted over two decades. Initially centered on the conceptual frameworks and challenges
associated with urbanization, the subsequent period indicates a transition towards prag-
matic implementation, highlighting the significance of governance, sustainability, and
social inclusion. A clear transition towards implementation can be observed during the
years 2015 to 2024, marked by an emphasis on the pragmatic utilization of smart city
concepts and the growing importance of governance in ensuring successful outcomes. This
evolution suggests that future research must navigate and integrate diverse priorities rather
than focus on isolated technological solutions. Sustainability remains a fundamental focus,
yet it is progressively being amalgamated with smart city technologies. The emergence
of social innovation signifies a developing trend towards inclusive urban development
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wherein citizens are actively engaged in the formulation of smart urban solutions. These
developments underscore the increasing acknowledgment that smart cities encompass
not only technological advancements but also the principles of inclusive, sustainable, and
effectively governed urban development.

Figure 13. Thematic timeline of smart city research (2004–2024).

In the thematic map (Figure 14), within the motor themes quadrant, innovation, urban
development, urban planning, sustainability, and governance constitute the primary and
most extensively explored domains of inquiry, propelling the agendas of smart city ini-
tiatives and sustainable development. The prominence of sustainability within the motor
themes accentuates the increased urgency surrounding environmental challenges, as smart
cities increasingly prioritize eco-friendly technologies, energy efficiency, and sustainable ur-
ban policy frameworks. Emerging or declining themes such as the IoT, big data, blockchain,
and network security exhibit diminished centrality yet remain significant, with the potential
to evolve or be integrated into more expansive smart city frameworks. The emphasis on in-
formation management and network security underscores the persistent concerns regarding
data governance and privacy, which are becoming critical as an increasing number of urban
systems and services undergo digitization. Niche themes represent highly specialized
domains of research that concentrate on geographical regions or facets of urban existence
and technological integration. The themes of cities and human factors reflect a burgeoning
interest in human-centered urban design, wherein the emphasis transitions from techno-
logical facets to citizen engagement and the enhancement of quality of life within smart
cities. While these themes are essential for the social sustainability of urban innovations,
they remain in a developmental phase compared to the broader themes of urban trans-
formation found within the motor themes. Basic themes such as smart city frameworks,
sustainable development paradigms, urban expansion, decision-making processes, and
energy efficiency are gaining prominence, signifying a transformative trajectory towards
the enhancement and refinement of smart city infrastructures. The continued emergence
of the smart city as a salient motif, notwithstanding its status as a well-established area of
inquiry, implies a persistent emphasis on scalability and the formulation of implementation
strategies for intelligent solutions across urban centers globally.



Urban Sci. 2025, 9, 278 18 of 23

Figure 14. Emerging research themes classification.

4. Discussion
Based on the results, the dominant themes regarding digital marketing and smart

cities within the framework of sustainable urban development are primarily focused on
pivotal concepts such as technology, sustainability, and urban development. More precisely,
in response to Research Question 1 (RQ1), which examines the dominant themes and
research trends in the literature, our bibliometric findings indicate that digital marketing
is predominantly conceptualized as an umbrella term in the academic discourse on smart
cities. This becomes apparent in the keyword co-occurrence map (Figure 7), where “digital
marketing” clusters closely with high-level thematic constructs such as smart city, sustain-
ability, governance, urban development, and innovation rather than with specific digital
marketing tools or techniques. Similarly, results (Figures 8 and 14) highlight that digital
marketing is part of broad thematic categories that intersect with strategic fields such as
urban branding, citizen engagement, and environmental concern.

Of particular significance is the absence of tool-specific terms—such as SEO, email
campaigns, social media analytics, content marketing, or mobile advertising—from the top-
ranked keywords. This indicates that the literature has yet to systematically disaggregate
digital marketing into its underlying components in a systematic manner. While digital
marketing is frequently mentioned, it is almost never unpacked into specific tools or
addressed in terms of tactical deployment. This observation is further supported by our
research strategy and dataset composition, where the inclusion criteria captured documents
referencing “digital marketing” or related umbrella concepts in titles, abstracts, or keywords
but found relatively few examples of tool-specific terminology. For instance, while “social
media” does appear occasionally, it neither forms a dominant cluster nor is it prominent in
the list of top authors’ keywords.

This pattern suggests that researchers often use digital marketing as a conceptual
bridge, linking digital transformation with citizen participation or innovation rather than



Urban Sci. 2025, 9, 278 19 of 23

examining its individual functions in detail. Having said that, some of the highly cited
papers in our dataset do offer qualitative insights into particular digital marketing applica-
tions, such as storytelling, participatory campaigns, and data-driven targeting. Such cases,
however, are an exception rather than the norm and do not determine the dominant themes
emerging from the bibliometric analysis. These trends underscore that digital marketing
is approached as a strategic domain rather than analyzed through specific tools. This
thematic abstraction, as revealed through our bibliometric results, directly responds to RQ1
by demonstrating how digital marketing is a powerful but broadly defined concept in the
research landscape.

The publication and collaboration patterns that emerge from the analysis, in response
to RQ2, raise broader questions on the extent to which institutional and regional back-
grounds act to inform the research trajectory in this area. The overrepresentation of scholars
from countries such as China and the USA presumably does not only mirror a relatively
high level of technological development but also infrastructural investments and initia-
tives tailored to smart infrastructure and digital governance that can play a key role in
providing a fertile ground for academic inquiry. But the concentration of research power
in a few regions risks skewing the global perspective, particularly when entrepreneurs
tend to cluster regionally in collaborative networks. The lower-than-expected participa-
tion from developing regions indicates a discrepancy in research capability and research
agenda-setting power. Such fragmentation undermines the inclusivity of global smart city
conversations, emphasizing the urgent need for increased North–South partnerships and
greater contextual diversity.

Key authors with long-standing contributions show that intellectual leadership is
concentrated within a small number of authors. While this concentration can strengthen
theoretical coherence in the field, it may also reinforce more dominant paradigms at the
expense of alternative approaches, notably those based in localized, non-Western urban
experiences. Future initiatives could accommodate structures for knowledge sharing and
co-authorship which go beyond geopolitical and disciplinary limitations in order to extend
the epistemological and practical impact of the field.

Although the research coverage is expanding (RQ3), there remains a lack of theoretical
depth and consistency in methods. Much of the literature remains conceptual and often
overlooks the behavioral, social, or ethical consequences of digital marketing practices. This
gap is especially problematic given the field’s focus on promoting participatory government
and sustainability. The lack of robust, empirically grounded models or frameworks to
measure the real-world impact of digital marketing strategies on citizen behavior, trust,
and inclusion remains a critical limitation.

Although digital marketing is often described as transformational, there is limited
research exploring how it works in practice—its tools, mediations, and unintended con-
sequences. Notably, key topics such as data privacy, algorithmic bias, and commercial
influence remain underexamined. These blind spots suggest that critical digital studies
have yet to become fully incorporated at the level of the research community into the anal-
ysis of smart city governance. Furthermore, the field has not capitalized on the potential
of interdisciplinary perspectives—drawing from behavioral economics, human–computer
interaction, and media studies—to unpack the nature of people’s engagement with digital
media in urban sites. Without this integration, the potential of co-creation and citizenship
will remain an empty slogan rather than an actual practice. To tackle this, we must go
beyond discussing the possibilities of digital marketing to critically examine the shape,
operation, and effects of this phenomenon in diverse sociopolitical settings.
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5. Conclusions
This study explores how digital marketing contributes to the smart city paradigm

within the context of sustainability and urban innovation. By analyzing the growing
body of research, this study highlights digital marketing’s vital role in sustainability of
smart cities, particularly regarding environmental frameworks, economic vitality, and
social dimensions.

Key bibliometric findings support that research on digital marketing and smart cities
has experienced rapid growth, particularly after 2015, indicating increasing scholarly and
policy interest in the field. The analysis also identified four dominant thematic clusters:
digital technology, sustainability, governance, and urban infrastructure. These findings un-
derscore the interdisciplinary nature of the topic and the central role of the implementation
of digital marketing strategies in smart cities, particularly within the realms of urban devel-
opment, governance, and sustainability. Extensively cited research highlights the critical
role data analytics, digital platforms, and innovative marketing methodologies in promot-
ing urban sustainability, supporting green policies, and engaging citizens in the co-creation
of smart city initiatives. Citation trends show a thematic shift toward digital transformation,
smart infrastructure, and sustainability strategies aligned with international sustainable
development goals.

Finally, the study identifies two principal research clusters. The first, digital innovation
and sustainability, focuses on smart technologies, energy efficiency, and the advocacy for
sustainable urban living. The second, governance and policy, emphasizes the relationship
between governance and policy, underscoring the pivotal role of digital marketing in
advancing policy acceptance, facilitating public interaction, and shaping decision-making
strategies that culminate in more innovative and sustainable urban spaces. These clusters
epitomize the interdisciplinary nature of the field, blending insights from digital marketing,
urban planning, sustainability studies, and governance to formulate integrated frameworks
for advancing smart city development.

Despite the growing body of literature, certain research gaps still exist. More specif-
ically, to our knowledge, there is a lack of empirical research examining how digital
marketing can encourage citizen co-creation, public engagement, and sustainable behav-
ior. Furthermore, existing studies have limited the scope to technology-focused models,
and the social and behavioral aspects are often ignored. The geographical imbalance in
research output also underscores the importance of greater representation of scholars from
developing countries.

For policymakers, the findings support the potential of digital marketing as a strategic
means of driving citizen’s awareness, transparency, and co-designed urban solutions.
Urban branding should be regarded as a strategic communication function embedded
within smart city initiatives. It can help cities not only market themselves outside, attracting
visitors and investment, but also increase their internal cohesion, action-driven co-creation,
and trust of citizens. The thematic maps illuminate that “branding” and “participation”
are two promising nodes, which are, however, not densely connected—suggesting that
these should be integrated. For researchers, this study offers a map that can guide future
research. Interdisciplinary collaboration and methodological diversity will be crucial to
meet the challenges of digital and sustainable urban development.

6. Limitations and Future Research
Although this study offers a thorough examination of the dynamic interplay between

digital marketing, smart cities, and sustainability, it acknowledges certain limitations.
The dependence on specific databases and publications in the English language may in-
adequately represent contributions from non-English-speaking regions and local voices.
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Additionally, the exclusive use of Scopus-indexed documents may exclude relevant contri-
butions from other databases such as Web of Science, Dimensions, or OpenAlex. Finally, the
omission of certain technical perspectives, such as environmental engineering or IoT-based
innovations, is a limitation but also provides a fertile ground for future research to incorpo-
rate these domains for a more comprehensive understanding of the smart city ecosystem.

Future research should expand data sources and encourage scholars to explore digital
marketing’s role in targeting social innovation, behavioral change, and inclusivity in smart
cities. Future research efforts should investigate regional disparities in the adoption of
digital marketing and smart city initiatives, evaluate the long-term economic and environ-
mental impacts of these technologies, and further examine the role of digital marketing in
advancing inclusive and sustainable urban transformation. Urban planners, data scientists,
communication specialists, and sustainability researchers must collaborate in order to move
toward an inclusive and impactful research agenda. As smart cities continue to evolve and
digital eco-systems become more extensive, there is an increasing call for empirical research
assessing the extent to which individual digital marketing tools have been effective in
promoting sustainability, citizen engagement, and urban competitive advantage. Although
the literature has established digital marketing in the context of smart cities, less attention
has been dedicated to understanding the how, that is, the instruments, platforms, and
contexts enabling digital marketing to contribute to sustainable urban development. Efforts
to fill these gaps will need to involve interdisciplinary work across urban studies, digital
communication, behavioral science, and sustainability policy. Some differentiation between
individual tool strategies—such as internet influencers, digital nudges, and behavioral
targeting— could enhance the field and provide actionable advice to urban policymakers
and communication strategists.
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