TEM Journal. Volume 15, Issue 2, pages 1313-1331, ISSN 2217-8309, DOI: 10.18421/TEM152-31, May 2026.

Research Trends in Governance Related
to Smart Cities

Ezequiel Martinez Rojas !, Alejandro Valencia-Arias 2, Martha Luz Benjumea-Atrias 2,
Paula Andrea Rodriguez-Correa 3, Sebastian Cardona-Acevedo 4, Jackeline Valencia °

! Vicerrectoria de Investigacion e Innovacion, Universidad Arturo Prat, Chile
2 Facultad de Ingenieria, Corporacion Universitaria Americana, Colombia
® Facultad de Ciencias Econdmicas y Administrativas, Instituto Tecnolgico Metropolitano, Colombia
* Coordinacion de Investigacion, Institucion Universitaria Marco Fidel Suarez, Colombia
> Vicerrectoria de Investigacion y postgrado, Universidad de Los Lagos, Chile

Abstract — Governance has become a key component
in the development of smart cities, as highlighted in
prior studies addressing citizen participation, public
service delivery, sustainability, and the integration of
emerging digital technologies. However, the rapid
growth of this research field has generated a fragmented
body of knowledge, limiting a comprehensive
understanding of its main trends and future directions.
This study examines how scientific research on
governance in smart cities has evolved over time,
identifies leading contributors and thematic structures,
and explores emerging research priorities. It is assumed
that scholarly output in this field has increased steadily
and that research has progressively shifted toward
governance approaches focused on public services,
citizen engagement, and data-driven technologies. A
non-experimental bibliometric analysis was conducted
following the PRISMA 2020 guidelines, using
publications indexed in Scopus and Web of Science.
Descriptive indicators and network visualization
techniques were applied to analyze publication trends,
thematic evolution, and keyword co-occurrence.
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The findings indicate a sustained growth in academic
interest and a consolidation of research around themes
such as smart city management, sustainability, public
services, citizen  participation, and Artificial
Intelligence, while highlighting emerging topics that
define future research opportunities.
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urban policies.

1. Introduction

In scientific literature and contemporary urban
planning, governance is an increasingly relevant topic
in the context of smart cities. The study of smart cities
has become essential in addressing the challenges and
opportunities emerging in urban development and
management, as the era of digitalization and rapid
reurbanization advances. In this context, governance
refers to the processes, structures, and policies that
enable the coordination, decision-making, and
regulation of actions in a smart city. It focuses on the
capacity for collaboration between local authorities,
government actors, civil society, and the private sector
to plan, implement, and supervise technological
solutions and strategies that improve the quality of life
of citizens in areas such as mobility, sustainability,
energy efficiency, and citizen participation [1].

Research on smart city strategies and urban
development policies emphasizes the need to address
governance challenges comprehensively to achieve
smarter cities [1]. Studies exploring the search for an
appropriate governance model for smart cities in India
have highlighted the importance of contextualized
governance approaches [2]. On the other hand, the
development of practical frameworks for successful
business models in smart cities has been driven by the
need for effective governance [3].

A systematic review of the literature on the use of
Artificial Intelligence and deep learning in managing
smart cities emphasizes the relevance of technological
advancements in urban governance [4].
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Examining how smart cities contribute to
improving quality of life underscores the significance
of governance in adopting a happiness-oriented
perspective in urban planning [5]. These studies
demonstrate that governance is increasingly important
for building a more efficient, sustainable urban future
focused on the well-being of citizens in the context of
smart cities.

Smart cities offer an innovative and technological
alternative to address the growing challenges of the
21st century. In this context, governance plays a
crucial role in coordinating and regulating the various
dimensions of urban transformation driven by
technology. This includes the collection and analysis
of massive data (big data), the implementation of
intelligent urban management systems, and the
improvement of citizens’ quality of life. Strategic
planning combined with sound governance is essential
to guarantee that smart city initiatives are
implemented in a sustainable manner for the benefit of
the community [6].

Regarding emerging economies like India, smart
city policies rely heavily on efficient governance to
achieve their objectives. Strong governance is a
crucial element in determining the effectiveness of
these policies in terms of improving the quality of life
and promoting sustainable development in growing
cities [7]. Effective governance is crucial in the
context of urban digital transformation, especially in
managing environmental pollution. China serves as an
example of this [8].

Governance in smart cities involves not only
policies and regulations but also a thorough
understanding of enabling technologies.
Technological governance plays a crucial role in
implementing data-based smart city systems [9].
When governance is combined with advanced
technologies like Artificial Intelligence and intelligent
transportation systems, it facilitates coordination and
regulation, leading to successful implementation of
these solutions [10].

Research on governance in the context of smart
cities has increased significantly in recent years,
reflecting academic and practical interest in this
emerging field. However, despite the growing
literature, research gaps persist, which justify
conducting  exhaustive  bibliometrics.  Specific
research is needed to address the particularities of
urban governance in different geographic regions,
including Latin America [11].

The study of research trends on smart urban
governance in Asia suggests the presence of distinct
approaches and challenges in this region [12]. A
literature review on governance in smart cities has also
been conducted; however, given the rapid evolution of
the field, an updated evaluation of the research is
necessary [13].
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The absence of information in the literature
highlights the significance of conducting bibliometric
analysis to identify trends, patterns, and priority
research areas in the field of governance in smart
cities. It will provide a strong basis for future
academic work and informed urban policies. The aim
of this study is to analyze research trends related to
governance in the context of smart cities. The study
seeks to provide a solid foundation for future research
and contribute to the advancement of this area. To
achieve this, the following research questions are
formulated:

o Which years show the greatest research interest in
governance within smart cities?

e How has the number of scientific publications on
governance in smart cities evolved over time?

¢ Which studies are considered the main references
for governance in smart cities?

¢ How has the thematic focus of scientific output on
governance in smart cities developed?

e What are the principal thematic clusters related to
governance in smart cities?

e Which emerging keywords characterize the
research field on governance in smart cities?

o What topics stand out as priorities for shaping a
research agenda on governance in smart cities?

2. Methodology

This bibliometric analysis is an exploratory study
that uses secondary sources of information and applies
the parameters defined in the PRISMA 2020 statement
[14]. The main objective is to identify and critically
evaluate existing literature on governance in smart
cities, with the purpose of obtaining a comprehensive
view of the topics, trends, and research approaches
that have dominated this field in recent decades. The
use of PRISMA 2020 principles enabled a systematic
approach to selecting and analyzing relevant studies,
ensuring transparency and reproducibility of the
results obtained in this initial stage of bibliometric
research.

2.1. Eligibility Criteria

The study established rigorous inclusion criteria,
considering both titles and keywords as basic
metadata to identify the relevance of obtained records.
The presence of the term’s ‘governance’ and ‘smart
cities’, as well as their derivatives, in the academic
literature’s metadata indicates a significant connection
between the document and the topic of interest. This
allows for the identification of studies that contain
relevant information related to governance in
intelligent cities.
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To guarantee the quality, coherence, and
pertinence of the reviewed studies, a three-stage
exclusion process was applied. In the first stage,
records presenting errors in indexing or inaccurate
metadata were discarded, ensuring that only
publications directly related to the research theme
were considered. The second stage involved the
exclusion of documents without access to the
complete text; however, this condition was applied
exclusively to systematic literature reviews, since
bibliometric analyses rely primarily on metadata and
do not require full-text access to determine their
relevance. In the third stage, publications with
incomplete indexing and conference proceedings were
removed, as these generally lack sufficient detail and
contextual information to allow a rigorous evaluation
of their contribution to the topic under study [15].

2.2. Source of Information

For conducting this bibliometric study, Scopus and
Web of Science were chosen as the primary sources of
information. The selection of these databases is based
on their extensive coverage of journals, conferences
and other academic sources, which guarantees the
inclusion of a representative spectrum of relevant
literature in the field of study of governance in smart
cities, both of which stand out in terms of coverage of
scientific journals, which positions them as
fundamental resources for the retrieval of high-quality
academic and scientific information [16]. Moreover,
these databases offer advanced tools and features for
extracting and analyzing bibliometric data, thereby
supporting the attainment of this study’s objectives
[17].

2.3. Search Stategy

To guarantee a thorough and representative
collection of bibliometric data, two tailored search
queries were developed. These queries align with the
defined inclusion criteria and take into consideration
the specific search features of both the Scopus and
Web of Science platforms. The equations have been
constructed to ensure searchability and accuracy of
relevant records in selecting academic literature
related to governance in the context of smart cities. In
addition, the search options of each database have
been optimized by utilizing key term filtering and
selection capabilities to effectively refine results and
meet bibliometric objectives. This enables an in-depth
examination of the literature available in both
databases.
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For the Scopus database: ( ( TITLE ( "Urban
Governance" OR "City Management" OR "Municipal
Administration” ) AND TITLE ( "Smart Cities" OR
"Intelligent  Urbanization” OR "Digital Urban
Development” ) ) OR ( AUTHKEY ( "Urban
Governance" OR "City Management™ OR "Municipal
Administration" ) AND AUTHKEY ( "Smart Cities"
OR "Intelligent Urbanization” OR "Digital Urban
Development")))

Regarding the Web of Science database: ( ( TI=(
"Urban Governance"” OR "City Management” OR
"Municipal Administration" ) AND TI=( "Smart
Cities” OR "Intelligent Urbanization” OR "Digital
Urban Development” ) ) OR ( AK=( "Urban
Governance" OR "City Management” OR "Municipal
Administration” ) AND AK=( "Smart Cities" OR
"Intelligent  Urbanization” OR "Digital Urban
Development™ ) ) ).

2.4. Data Management

Microsoft Excel® was used to guarantee the
accurate extraction, storage, and management of
information obtained from the selected databases.
This platform efficiently organizes and analyzes
bibliometric data, enabling effective information
management and the generation of relevant statistics
and metrics. The free software VOSviewer® [18] was
used to visualize and graphically represent
bibliometric indicators. This facilitated the creation of
bibliometric graphs and maps, which were essential
for understanding the relationships and patterns in the
scientific literature related to governance in smart
cities. The use of Microsoft Excel® and VOSviewer®
allowed for a thorough analysis of academic
production in this field.

2.5. Selection Process

In line with the PRISMA 2020 guidelines, it is
essential to report the use of internal automated
classifiers, as well as any internal or external
validation processes carried out to reduce the
likelihood of missing relevant studies or
misclassifying articles during the selection phase [14].
The study researchers jointly developed automated
tools in Microsoft Excel® to meet the previously
defined inclusion and exclusion criteria. Each
researcher independently applied the automation tool
to the retrieved records to enforce the inclusion and
exclusion criteria. This procedure reduced the
likelihood of overlooking relevant studies or
introducing classification errors. Furthermore, it
facilitated the comparison and alignment of individual
results, ensuring a comprehensive and consistent
evaluation of the bibliometric literature on smart cities
governance.
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2.6. Data Collection Process

Following the guidelines of [14], it is important to
note the data collection procedures used in the reports.
The process considered the number of reviewers
engaged in data collection for each report, indicating
whether they worked independently, and the specific
procedures employed to obtain or validate information
with the original researchers. Details were also
provided regarding the use of automated tools during
the review. In this study, Microsoft Excel® was
implemented as an automation resource to extract
information from Scopus and Web of Science. Each
member of the research team acted as a reviewer,
applying the established exclusion criteria, after which
a joint confirmation process was conducted. The
outcomes were discussed collectively until consensus
was achieved. This strategy ensured rigorous data
collection and guaranteed the quality of the
bibliometric studies selected for research on
governance in smart cities [15].

2.7. Data Elements

Specialized search equations were used to conduct
extensive scans on selected databases for articles that
fit the research purpose, specifically those that
mention governance in the context of smart cities. The
aim was to identify all relevant studies on this topic.
However, the research established a strict exclusion
criterion for any information that lacked clarity or
presented irregularities. This ensured that only
relevant texts were considered and contributed to the
understanding of the knowledge base on the topic. As
aresult, the collected literature on governance in smart
cities was coherent and meaningful.

2.8. Study Risk of Bias Assessment

To uphold quality and integrity in smart city
governance research, the included studies were
assessed for potential bias following bibliometric
guidelines. All authors collaborated in the data
collection process and applied the same approach to
evaluating bias risk. The evaluation utilized the
automated Microsoft Excel® tool to ensure a uniform
and consistent approach in identifying and evaluating
potential biases in the studies analyzed.

2.9. Effect Measures

It should be emphasized that standard effect
measures used in primary studies, such as risk ratios
or mean differences, do not apply to this type of
secondary research. Specific bibliometric measures
have been used to analyze data derived from the
scientific literature, including the number of
publications related to the topic, the number of
citations received by each article, and the timing of use
of specific keywords in the titles and summaries of
articles.
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Thematic associations have also been determined
through the analysis of nodes and co-authorship
networks. For processing the data, the metrics were
analyzed and transformed into indicators through
Microsoft Excel®, while VOSviewer® was applied to
visualize and examine the bibliometric network
structures. This approach allowed for an adequate
synthesis and presentation of results within the
framework of bibliometric research based on the
collection and analysis of secondary data from
existing scientific literature related to governance in
smart cities.

2.10. Synthesis Methods

To guarantee a methodical and coherent process
for selecting suitable bibliometric analyses in the
context of the topic, specific procedures were
implemented to assess the readability of the studies
included in this research on governance in smart cities.
The characteristics of the document were examined,
such as keywords, titles, and abstracts, and compared
them with the inclusion criteria previously defined. If
a document meets the established requirements, it is
evaluated for inclusion in the bibliometric synthesis.
The collected data were prepared for presentation and
synthesis using automation tools in Microsoft Excel®.
Bibliometric indicators based on [19] were applied to
quantify and evaluate the quantity, quality, and
structure of academic production in the field. All
documents that met the criteria after the three
exclusion stages had the indicators applied to them
automatically.

2.11. Assessment of Reporting Bias

Studies have shown that reliance on certain
synonyms and terminology from sources like the
IEEE thesaurus can introduce bias, affecting inclusion
criteria, search methods, and data gathering. It is
essential to recognize that reporting biases may lead
to missing results in the synthesis. Additionally,
excluding materials with incomplete indexing or
conference papers should be avoided, as they might
hold valuable insights for building knowledge on the
subject. This information could influence the
interpretation and representation of results, leading to
potential bias. Therefore, caution should be exercised
when choosing terms and excluding certain categories
of documents in the bibliometric research process.

2.12. Certainty Assessment

In contrast to primary studies, which evaluate
certainty on a case-by-case basis, this analysis adopts
a broad and integrated approach. It applies inclusion
and exclusion criteria independently and establishes
bibliometric indicators to gauge the quality and
relevance of the gathered literature.
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Moreover, the discussion section outlines the
study’s limitations and notes any potential biases in its
methodological framework. This approach enables a
comprehensive evaluation of certainty in the
bibliometric evidence, providing a wider perspective
on the reliability and validity of the analysis results.

Records identified from:
Databases (n = 236)
Scopus (n = 209)

Web of Science (n = 27)
Registers (n = 0)

Identification

Figure 1 summarizes the methodological workflow
followed for the screening and selection of the
analysis corpus. This schematic representation
illustrates each stage of the process that led to the final
set of articles included in the study.

Records removed before screening:
Duplicate records removed

Records screened
(n =209)

y

Reports sought for retrieval
(n =209)

\4

(n=27)
Records removed for other
reasons (n =0)

Records excluded (n = 0)

Reports not retrieved

Screening

\4

Reports assessed for eligibility
(n=209)

A4

(n=0)

y

Studies included in review
(n = 146)

Included

\4

Reports excluded:
Conference papers (n =54)
Incomplete indexing (n = 9)

Figure 1. PRISMA flow diagram
Author’s compilation using data from Scopus and Web of Science

The procedure begins with locating relevant
documents through tailored search strategies for each
chosen source. Duplicates are removed to maintain
data accuracy, and the pool of studies is further
narrowed by implementing the three established
exclusion stages. Upon completion of these stages, a
final inclusion of 146 articles was achieved, which
make up the dataset analyzed in this bibliometric
research. It offers a comprehensive overview of
scholarly output concerning governance within the
framework of smart cities.

3. Results

The bibliometric study examines governance in the
context of smart cities and identifies a significant
increase in the production of related articles, as
evidenced by the quadratic polynomial type growth of
99.31% shown in Figure 2.
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The years 2021, 2022, and 2023 stand out as
having a high number of publications, indicating
continued and expanding interest in the study of smart
cities and their governance in recent years.

Publications per year
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Figure 2. Annual distribution of publications
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Within this bibliometric analysis on smart city
governance, Figure 3 illustrates three distinct author
groups recognized for their productivity and
influence. The first group includes researchers, such
as [13], who excel in both the volume of their
scientific work and its impact.

The second group, featuring names like [13] and
[22], is noted for the significance of their contributions
despite producing fewer publications.

Last, a third group among them [23] is
acknowledged for high research output, though not
necessarily matched by citation numbers.

Main authors

900

200 ® Bolivar MPR

700

400

Number of citations

3001 Tregua M

D’Auria A

200 1 ® Amitrano CC

¢ Bifulce F
Wiig A

® Bams S
® Mcneill D

Meijer A

Kinelski G

0 0.5 1 1.5 2

2.5 3 3.5 4 4.5

Number of publications

Figure 3. Leading authors
Author’s compilation from Scopus and Web of Science data

This bibliometric analysis examines the leading
journals that contribute to the scientific literature on
governance in smart cities. Figure 4 identifies three
different groups. The first category includes journals
distinguished by both a high volume of scientific
output and significant impact of their publications,
with Sustainable Cities and Society serving as a prime
example. Second, this study identifies journals such as
the International Review of Administrative Science,
City, and the International Journal of Public Sector
Management.
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These publications are recognized for the influence
of their content, even though their volume of scientific
output is comparatively lower.

Finally, a third group of journals is observed that
are positioned as references due to their high scientific
productivity, although not necessarily due to the
number of citations received. Cities and Energies are
among the journals that stand out in this group. These
findings emphasize the variety in the significance of
scientific journals in the realm of smart city
governance. Different journals excel in various
aspects of their academic performance.

TEM Journal — Volume 15 / Number 2 / 2026.
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Figure 4. Leading journals
Author’s compilation using data from Scopus and Web of Science

In summary, the review of research sources
highlights two clear clusters of countries, as illustrated
in Figure 5. The first cluster comprises Spain, the
United States, Australia, the United Kingdom, and
Italy. These nations stand out for producing significant
volumes of research and for the influence their work
has had in the field, achieving remarkable outcomes in
both breadth and relevance of their contributions.

In contrast, another set of countries is noted for
their substantial research output, though this is not
always reflected in high citation counts. China and
Poland are notable examples in this category. These
results demonstrate the diversity of contributions at
the regional level to the scientific literature on
governance in smart cities, with different approaches
and levels of impact in the field.
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Figure 5. Main countries
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Figure 6 presents the analysis of the thematic
evolution in the literature on governance in smart
cities between 2013 and 2023. This examination was
conducted by identifying the most frequently used
keyword in each year of study. The findings reveal
that terms associated with social networks were
particularly prominent in 2013.

|
2016 |

Over time, there has been a thematic shift towards
the use of terms such as Public Services, Citizen
Participation, Internet of Things, and Innovation. This
indicates current research trends in the field, with a
growing emphasis on citizen participation, public
services, the Internet of Things, and innovation in the
context of smart cities.

| 2021

Figure 6. Thematic evolution
Author’s compilation from Scopus and Web of Science data

Figure 7 displays the primary keyword co-
occurrence network, consisting of six thematic
clusters. The green cluster is the most prominent,

The red cluster follows, including terms such as

Citizen Participation, 10T, Sharing Economy, E-

government, and Blockchain. Additionally, other
comprising key terms such as Smart City clusters are identified in colors such as blue, yellow,
Management, Information Technology, light blue and purple, which represent specific areas
Sustainability,  Artificial Intelligence, Machine of conceptual affinity in research on governance in
Learning, and Deep Learning. smart cities.
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Figure 7. Keyword co-occurrence map
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Figure 8 displays a Cartesian chart, where the X-
axis represents keyword frequency and the Y-axis
denotes their relevance.

This arrangement enables the division of terms into
four quadrants, helping to distinguish between
emerging trends and well-established concepts in the
field.

Keyword validity and frequency

2023

@ Public Services
® Local Government
Deep Learning
2022 Covid-19 ® Machine Learning
Pandemics .
Internet Of Things
® Democracy ® Iot ° ° =
Autonomous Vehicles ® .
Big Data
2021 L Sustainable Development
Blockchain
® Smart Governance ® Urban Pl ] . l.Ci\izen Participation
2 2020 b ®  Pparticipation ° [mla\'alian. Sustainabiity
f Ict ® Sharing Economy  Governance
- 2019 & ict L
=3 Governance
5 ® Living Lab °
= India
2018
® OpenData
2017
L ]
Urban Policies
2016
Ibm
2015 *

1 2 3 4 5

6 7 8 9 10 11

keyword frequency

Figure 8. Validity and frequency of keywords

The text describes the differentiation between
Quadrant 1 and Quadrant 2 based on the inclusion of
key terms. Quadrant 1 contains consolidated and
growing concepts, while Quadrant 2 includes rare but
highly valid emerging terms such as Public Services,
Local Government, Machine Learning, Deep
Learning, and Covid-19.

4. Discussion

The discussion plays a key role in examining and
interpreting the study’s outcomes. It positions the
bibliometric findings within context and offers deeper
insights into how research in the field has evolved and
where it is headed. This part delivers a thorough
review of the results, considers their practical
implications, outlines the study’s constraints,
categorizes keywords based on their role in the
literature, highlights the primary gaps in current
knowledge, and sets out a roadmap for future
investigations into governance in smart cities.

4.1. Analysis of the Growth of Scientific Literature on
Governance in the Context of Smart Cities

The production of scientific research on
governance in smart cities has significantly increased
in recent years.

TEM Journal —Volume 15 / Number 2 / 2026.

Specifically, the years 2021, 2022, and 2023 have
been particularly relevant for research in this area
(Figure 2). In 2021, [20] conducted a systematic
review to explore the concept of the ‘digital twin city’
and its impact on urban governance in smart cities.
The review highlighted the importance of this concept
in the new management perspective of urban areas. In
2021, [21] examined the relationship between urban
resilience during the COVID-19 pandemic and
governance capacity. They questioned whether the
size of the city or governance capacity were
determining factors in resilience. The study highlights
the importance of governance during times of crisis.

In 2022, the research focus is on the application of
ML and DL in smart city management. This includes
examining emerging trends in information
technologies and their relationship to urban
management, as highlighted by [4]. This emphasizes
the growing importance of technology in the
governance of smart cities.

By 2023, research has concentrated on applying
Artificial Intelligence and the Internet of Things (10T)
to create early warning systems for earthquakes within
smart cities [22]. These investigations emphasize the
significance of technology and innovation in
managing emergency situations in smart urban
environments.
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4.2. Examination of Key Research References in Smart
City Governance

Within the research domain of governance in smart
cities, influential scholars, such as [13], have made
substantial contributions to the field. Their work has
enriched the understanding of both the challenges and
opportunities  associated  with  smart  urban
management (Figure 3). Notably [13] has played a
pivotal role in advancing the literature on this topic. A
joint study with [13] offered a comprehensive review
of the existing research, establishing itself as a key
reference in the field. This publication also
underscores the importance of accountability and
effective governance in the context of smart cities
[20].

The understanding of governance in smart cities
has been advanced through a comprehensive literature
review on this topic [13]. His joint work with [13] laid
a strong groundwork for knowledge in the area.
Meanwhile, an influential scholar is recognized for
studies on urban data platforms and their connection
to governance within smart cities [22]. He has
addressed the design of interfaces for smart
governance, exploring the importance of data
visualization and the user interface in smart city
management [23]. Research on energy and emissions
management in metropolitan areas has been
conducted using network management tools for smart
cities [23]. The importance of efficient energy
management in the smart urban context is emphasized
[24].

The journal Sustainable Cities and Society is
acknowledged for advancing knowledge in the areas
of smart cities and sustainability (Figure 4). This
journal is an important publication forum for
researchers working in the aforementioned research
area. It contains systematic reviews on digital twin
cities, highlighting the role of technology in smart
urban governance [24]. In addition, the study proposes
conceptual models grounded in the Six Sigma
DMADICV approach for managing smart cities,
highlighting the importance of ongoing improvement
and decisions guided by data within the urban
environment [25].

The publications from the Review of
Administrative Science magazine have been essential
for reviewing literature on governance in smart cities.
They provide a solid framework for understanding key
concepts in smart urban governance [13]. The
magazine’s contribution has been fundamental in
establishing a solid knowledge base in this area. City
Magazine is a forum for analyzing smart city policies
and strategies. It critically examines techno-utopian
approaches in smart city management and their
implications [26]. The journal provides a platform for
debating urban policies and governance in smart urban
environments.
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The International Journal of Public Sector
Management has examined the correlation between
ICT and sustainability in the management of smart
cities. Its publications have explored the support that
ICT provides to public management in smart urban
contexts, contributing to the understanding of the use
of these tools to enhance efficiency and sustainability
in urban governance [27].

City magazine is an important resource for
exploring technological innovations in urban
management. It addresses issues related to blockchain
and smart contracts as governance tools in the shared
economy [28], enriching the discussion about the
possibilities of emerging technologies in urban
management. The magazine Energies has played a
fundamental role in research related to energy
management in cities and its relationship with electric
mobility. One of its notable publications includes an
analysis of the demand for electricity by personal
electric vehicles and their management in urban
contexts [29]. This study adds to the comprehension
of both the difficulties and possibilities associated
with energy management in smart cities. Furthermore,
the cited authors have contributed research to these
journals that enriches knowledge about governance in
smart cities.

Scientific production regarding governance in
smart cities has significantly increased, with countries
such as Spain, the United States, the United Kingdom,
Australia, and Italy standing out in terms of
productivity and impact (Figure 5). For instance,
Spain has been at the forefront of this field, publishing
works that have significantly contributed to the
comprehensive review of literature on smart urban
governance [13]. This review has established a strong
foundation for comprehending the key concepts in this
area. Similarly, the United States has also played a
significant role. For instance, publications such as
[30] critically analyze citizen participation in the
development of smart cities.

Publications from the United Kingdom have
analyzed digital infrastructures and their connection
with urban governance [31]. These studies have been
essential in understanding how digital technology
affects decision-making in cities. Australia has been a
significant contributor to research on smart cities, [32]
publication examines the impact of global
corporations and smart technologies on urban
transformation. The study highlights the influence of
global companies on urban management. Italy has
made significant contributions to the literature on
smart city management. Researchers have explored
the relationship between ICT and sustainability in
public management [27], demonstrating the
importance of technology in promoting sustainable
management practices.
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Researchers have explored the relationship
between ICT and sustainability in public management
[27], demonstrating the importance of technology in
promoting sustainable management practices.

Significant contributions to smart city governance
research have also come from China and Poland. Their
publications include those carried out by [33] in China
concentrate on intelligent vehicle systems and smart
city administration. Their work contributes to a deeper
understanding of how such cities are managed within
the Chinese setting. Poland has contributed relevant
research, such as the work of [29], which addresses the
demand for electricity by personal electric vehicles in
the context of urban management. The study
highlights the challenges and opportunities in energy
management in smart cities in Poland.

4.3. Thematic Evolution Analysis in the Governance of
Smart Cities

In the initial stages of smart city governance
research, the idea of social networks played a pivotal
role, offering a strong basis for examining how
connections between these platforms and citizens can
shape intelligent urban management. This enabled
examination of the role that social networks and online
communities play in citizen participation and
decision-making in the urban context (Figure 6). An
example of this is the gathering of information from
social networks by integrating sensors, models, and
user-generated content, which promotes citizen
participation in urban management [34]. The concept
of social networks has evolved over time to
encompass other important dimensions, such as public
services, citizen participation, the Internet of Things,
and innovation, which have enriched and diversified
research in the field of governance in smart cities.

In 2020, innovation has been a crucial concept for
analyzing strategies aimed at intelligent and
sustainable development of cities. It highlights the
significance of innovation as a driver of progress in
this context [35]. Innovation is essential for
transforming cities into more intelligent and
sustainable models, driving improvements in various
areas. The Internet of Things has become a crucial
area of focus due to its potential to improve energy
management in smart cities when used in conjunction
with data analytics [36]. The adoption of connected
devices and real-time data collection are essential for
achieving efficiency and sustainability in smart cities.
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In 2022, citizen participation has emerged as a
central topic in research. This concept emphasizes the
importance of involving citizens in decision-making
and shaping urban policies, promoting more inclusive
and democratic governance, as evidenced by [37].

Finally, in the current context of research on
governance in smart cities, various concepts have
acquired significant importance, reflecting the
evolution and diversification of the topic. In 2023,
public services have become a crucial study topic,
analyzing how smart cities can enhance the delivery
of public services [38]. This approach is important
because smart cities aim to optimize the delivery of
essential services to citizens through technology and
efficient management.

4.4. Examination of Thematic Clusters in Smart City
Governance

In this bibliometric study on governance in smart
cities, two thematic clusters have been identified when
analyzing the main network of keyword co-
occurrence. The first cluster, identified by the color
green, covers key concepts such as Smart City
Management, Information Technology,
Sustainability, Artificial Intelligence, Machine
Learning, and Deep Learning (Figure 7). This cluster
reflects the interconnection of these terms and their
relevance in current smart city research. The literature
in this cluster focuses on the efficient management of
smart cities, emphasizing information technology,
sustainability, and advanced technologies such as
Artificial Intelligence and machine learning. Studies,
such as those conducted by [27], [39], [40], and [4],
provide valuable insights into how smart city
management is evolving to address current and future
challenges.

Conversely, the second major cluster, shown in
red, includes terms like citizen engagement, 10T, the
sharing economy, e-government, and blockchain. This
cluster highlights the significance of citizen
participation, 10T technology, the sharing economy,
and electronic governance in the context of smart
cities. The research conducted by [41], [42], [13], [24]
provides a comprehensive view of how smart cities
can promote citizen participation, leverage the
potential of loT and emerging technologies, and
implement innovative approaches such as blockchain
in urban management.
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4.5. Examination of Frequency and Conceptual
Relevance in the Governance of Smart Cities

In the analysis of governance in smart cities (Figure
8), Quadrant 2 comprises concepts such as public
services, local government, and machine learning.
These concepts are currently and will be of significant
relevance in the near future due to their impact on
improving citizens’ quality of life and urban
management efficiency. Public services and local
government are both crucial aspects in the evolution
of smart cities.

The importance of improving public service
delivery for smart cities has been highlighted in the
literature [43]. Public services refer to the
improvement of public service delivery, which is
essential to meet the changing demands of urban
populations.

Local government is related to governance at the
local level, which is fundamental to the effective
delivery of public services. Efficient local government
management is crucial for making decisions that meet
the specific needs of each community and promoting
citizen participation in urban governance [43].
Additionally, machine learning is essential for smart
city management, as it enables the analysis of complex
data and informed decision-making [4]. Urban
planning is recognized as a crucial element in the
development of smart cities, as it involves the strategic
organization of infrastructure and urban growth to
enhance functionality, sustainability, and quality of
life. Recent studies emphasize that this dimension
plays a pivotal role in shaping research agendas across
different smart city domains, reinforcing the
importance of planning as a foundation for innovative
urban solutions [44].

Quadrant one includes a mix of emerging,
dominant, and well-established notions in smart city
governance, covering core themes like the Internet of
Things, public involvement, sustainability,
innovation, and urban design. These ideas are
currently vital and are expected to remain
indispensable in the coming years, especially within
the framework of smart cities.
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The Internet of Things has revolutionized the way
cities manage data and connectivity [45].

The wvast number of interconnected devices
provides a wealth of real-time information, enabling
more effective decision-making and optimization of
urban services. Citizen participation aims to involve
citizens in decision-making and the urban governance
process [46]. In a smart city context, resident
participation is essential to ensure that urban policies
and projects reflect the needs and desires of the
community.

Sustainability is crucial for building smart cities
that are environmentally, economically, and socially
sustainable [47]. Efficient resource use and the
encouragement of eco-friendly practices are key
foundations for the cities of tomorrow. Creativity and
technological advancement are central to shaping
smart urban environments [48]. The capacity to
innovate in addressing urban challenges and providing
services is essential to keep up with the constantly
evolving urban environment. Additionally, urban
planning constitutes a key element of smart cities, as
it involves the strategic organization of infrastructure
and urban development [49]. Effective planning is
necessary to ensure that cities are livable, efficient,
and sustainable.

Based on the thematic analysis conducted in this
study, a conceptual framework has been proposed
(Figure 9) to synthesize the structural relationships
identified in the literature on smart city governance.
This framework integrates the key transformation
drivers, the  dual governance  dimensions
(technological and institutional-participatory), the
operational governance mechanisms, and the resulting
urban outcomes. It reflects the interaction between
advanced technologies such as Artificial Intelligence,
Machine Learning, and the Internet of Things, and
institutional capacities, including local government,
public service innovation, and citizen participation.
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CONCEPTUAL FRAMEWORK OF SMART CITY GOVERNANCE EVOLUTION
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Figure 9. Proposed framework

The framework also incorporates a feedback
dynamic that illustrates how governance outcomes
continuously reshape research priorities and policy
directions. This aspect is crucial for understanding
how technological advancements and collaborative
governance practices evolve interdependently,
influencing and shaping urban policies over time.

Within this framework, transformation drivers
such as digitalization, sustainability pressures, and
citizen demands for participation play a critical role in
shaping smart city governance models. The
technological dimension is reflected in the integration
of emerging technologies, while the institutional-
participatory dimension addresses the importance of
local government and innovative public management
practices.

On the other hand, operational governance
mechanisms, such as data-driven decision-making and
smart infrastructure management, serve as essential
tools for the effective implementation of urban
policies. These mechanisms enable smart cities to
tackle urban challenges through technology-based
governance while prioritizing inclusion and
efficiency.

The importance of this framework lies in its ability
to go beyond descriptive bibliometric findings and
provide an integrative analytical structure for
understanding the evolution of governance in smart
cities.
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By connecting thematic clusters, emerging
concepts, and operational mechanisms, the model
offers a coherent foundation for future empirical
research and policy design.

Finally, the framework provides scholars with a
tool to operationalize governance dimensions and
explore their interrelations. For policymakers, it offers
a structured perspective that facilitates the alignment
of technological innovation with institutional
strengthening and citizen-centered urban
development. This approach will help move towards a
more efficient, inclusive, and sustainable governance
model in smart cities.

4.6. Classification of Governance Keywords in the
Context of Smart Cities According to Their Function

Table 1 ranks emerging and growing keywords in
smart city governance research, enabling the
identification of key areas of study and a better
understanding of how these keywords apply in the
context of smart cities. This table provides an
overview of the primary features and uses of each
keyword category. This information is useful for
researchers and professionals interested in the topic.
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Table 1. Keyword classification by function

Keywords Associated Tools

Applications Characteristics

Data Analytics, Service

Public Services Delivery Platforms

Improvement of Public

Optimization of resources and

Services efficiency

E-Government, GIS, Decision
Local Government

Efficient Local Management

Greater transparency and

Support Systems citizen participation
Machine Learnin Predictive Analytics, Data Decision Making, Predictive Automation and continuous
g Mining Analysis learning

Neural Networks, Natural

Deep Learning Language Processing

Complex Data Processing

Pattern recognition and
decision making

COVID-19 Contact Tracing, Data

Health Emergency

Contact tracing and spread

Modeling Management forecasting
. Sensor Networks, 10T Infrastructure Monitoring and | Connection and data collection
Internet Of Things . .
Platforms Control in real time

Citizen

Participation E-Participation, Social Media

Citizen Participation in

Communication and
collaboration with the

Decisions .
community

Green Technologies,

Sustainability Environmental Sensors

Sustainable City Development

Reduction of environmental
impact and efficiency

Open Innovation Platforms,

Innovation
Incubators

Promotion of Innovation

Stimulation of creativity and
economic development

Urban Planning | GIS, Urban Simulation Models

Urban Planning and Design

Territorial planning and urban
development

Author’s compilation using data from Scopus and Web of Science

4.7. Practical Implications

The development of bibliometrics has significant
implications for urban management and planning
practices. The identified thematic evolution has
shifted from a focus on social networks to addressing
aspects related to public services, citizen participation,
the Internet of Things, and innovation, indicating a
shift in research perspective. Smart cities are no longer
viewed solely from a technological perspective.

Instead, the well-being of citizens and active
community participation in decision-making are
prioritized.

The dominant thematic cluster, which includes
“Smart City Management, Information Technologies,
Sustainability,  Artificial Intelligence, Machine
Learning, and Deep Learning”, indicates the
convergence of advanced technologies in urban
management. Smart cities are utilizing innovative
technological solutions to address challenges related
to sustainability, efficiency, and the quality of life of
citizens.

Additionally, an analysis of keyword frequency
and currency also reveals emerging and growing
trends in smart city governance. The identification of
emerging concepts, such as public services, local
government, machine learning, deep learning, and
COVID-19, emphasizes critical areas that require
further attention and development in research and
practice. Conversely, the solidification of ideas like
the Internet of Things, citizen engagement,
sustainability, innovation, and urban planning
highlights priority domains for city development, with
innovation and sustainability serving as core pillars.
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4.8. Limitations

This bibliometric study employed the PRISMA-
2020 framework and utilized recognized databases
such as Scopus and Web of Science. However, certain
limitations must be acknowledged. The dependence
on a restricted number of databases may have led to
the omission of relevant sources, thereby affecting the
comprehensiveness of the results. Moreover, the
reliability of the bibliometric indicators is closely
linked to the accuracy and consistency of source
indexing, which could have influenced the robustness
of the collected data.

Another potential limitation is the restricted time
frame for publication search, which may have
excluded older yet still relevant research in the field.
Furthermore, relying solely on automated programs
like VOSviewer for keyword co-occurrence network
analysis may lead to the exclusion of certain
relationships or more detailed interpretations that
could have been obtained through manual review. In
summary, although bibliometric analysis offers
important perspectives on smart city governance, it is
essential to consider these limitations when analyzing
and applying its results.

4.9. Investigative Gaps

Table 2 of this bibliometric study identifies the
principal research gaps in the field of smart city
governance. The highlighted areas for future inquiry
include the effects on quality of life, issues of data
privacy and security, the incorporation of emerging
technologies such as 1oT and Al, and the comparative
analysis of governance strategies across different
contexts.
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Addressing these gaps provides opportunities to
expand knowledge and enhance governance practices

in smart cities.

Table 2. Identified research gaps

over time.

Category Gap Justification of the Gap Questions for Future Researchers
How can comprehensive evaluation
Lack of comprehensive | The research focuses on specific | frameworks be  developed for
evaluation of governance | aspects of policies, rather than | governance policies in smart cities?
policies in smart cities. | taking a holistic approach. What is the impact of these policies on
Thematic Gaps citizens' quality of life?
Little research on Research_ ofter} concentrates on What_roledointermediatecitigs play in
intermediate  cities  in metrc_>po_ll'gan cities, ghsregard_mg adopting smart _technologles e_m_d
governance strategies the_ significance of intermediate | governance policies? What specific
' cities. challenges do they face?
Concentration in specific | Research has primarily focused | How can cities in developing regions
Geographic regions, lack of | on Europe and North America, | adopt and adapt smart city governance
Gaps representation in | resulting in gaps in knowledge | strategies? Lessons learned from other
developing regions. regarding developing regions. regions?
o Need for stronger _Smart_ _ci_ties require  an|How to fos:ter_ strong coIIabo_rations
Interdisciplinary interdisciolina interdisciplinary approach to | between disciplines? Benefits of
Gaps plinary address their complex | interdisciplinary approaches in smart
collaboration. . S
challenges. city policies?
Lack of longitudinal Most research is cross-sectional I—!o_whavegov_emancepoIiciesinsmart
Temporal Gaps research and does not capture changes | cities evolved in the last decade? Long-

term trends and their impact?

4.10. Research Agenda
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The figure illustrates the time window during

which each concept was addressed, along with the
Figure 10 presents the research agenda for the field  year of its greatest prominence.

of governance in smart cities, based on the 30 most
representative key terms in academic literature.
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Figure 10. Research agenda
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Author’s compilation using data from Scopus and Web of Science
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In the realm of smart cities, citizen engagement is
a fundamental component. Residents can play an
active role in decision-making processes and in the co-
creation of policies and urban services. Future
research  should investigate how emerging
technologies, such as mobile applications and digital
platforms, can enhance and stimulate public
participation in urban planning and management.
Equally important is the exploration of strategies to
ensure inclusive participation that adequately
represents the diversity of urban populations.

Sustainability is a fundamental pillar in the
development of smart cities. Future research should
focus on evaluating and optimizing the environmental
and social impact of technological solutions
implemented in urban environments. It is also
important to explore ways in which cities can adopt
greener approaches in sectors like transport, energy
use, and waste management. Future investigations
might focus on tracking and assessing critical
sustainability metrics in smart cities, alongside
formulating strategies to address new issues arising
from climate change and the need for urban resilience.

Innovation is a key driver in advancing and
expanding smart cities. Further studies could explore
strategies for fostering innovation within both
governmental and private spheres. This may involve
studying policies that support technological startups,
innovation incubation programs, and the promotion of
collaborative innovation ecosystems. It is also
essential to explore how cities can use innovation to
address complex urban problems, such as mobility,
security, and air quality.

Effective urban planning plays a vital role in the
advancement of smart cities. Future studies may
examine how ICT contribute to strengthening
planning processes, ranging from land-use evaluation
to traffic regulation and infrastructure design. Equally
relevant is the exploration of planning strategies that
foster accessibility, equity, and improved quality of
life for urban populations. Another promising line of
inquiry lies in analyzing how cities can integrate
conventional planning practices with data-driven
smart approaches to achieve more sustainable and
inclusive urban development.

In the governance of smart cities, technology has
emerged as a key concept due to its pivotal role in
driving transformation. Nowadays, urban areas are
able to gather real-time data on elements such as air
quality, traffic flow, and waste management through
the deployment of 10T sensors and advanced data
platforms. Future studies could examine how these
tools enhance the effectiveness of public management
and inform decision-making. Additionally, it is
essential to address issues related to cybersecurity and
the protection of data privacy.
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Machine learning is revolutionizing the way smart
cities handle and analyze vast amounts of data.
Currently, it is utilized to forecast traffic patterns,
optimize resource allocation, and personalize public
services. Future research can concentrate on
enhancing and customizing machine learning
algorithms to meet the unique requirements of smart
cities. In addition, it is essential to analyze how to
ensure transparency and ethics in decision-making
based on algorithms. It is also important to train public
officials in the understanding and use of these
technologies.

Local government plays a primary role in the
governance of smart cities. Currently, there is a shift
towards greater autonomy and empowerment of local
governments in the management of urban affairs.
Future research could investigate how cities can
enhance their local government structures to adapt to
the evolving demands of society and technology.
Additionally, it is crucial to identify decentralization
strategies that encourage more agile and participatory
decision-making at the local level.

Within smart cities, public services play a vital role
by seeking to offer citizens efficient and tailored
solutions. Upcoming studies should examine how
innovations like automation and Artificial Intelligence
can improve the provision of key services such as
transport, healthcare, and education. In addition,
future studies could investigate how to measure
citizen satisfaction and the quality of public services
in an increasingly digitalized environment.
Governance establishes structures and processes with
which decisions are made, and resources are managed.
Currently, this focuses on collaboration between
different actors, such as local governments,
companies and citizens, to design policies and
programs that promote sustainability and urban
efficiency. Future studies should investigate
innovative governance approaches that promote
increased citizen participation in decision-making and
address  specific challenges related to the
implementation of technologies such as 10T in urban
management.

0T enables the collection of real-time data from
various interconnected sensors and devices. Currently,
loT is utilized in air quality monitoring, traffic
management, and energy efficiency, among other
applications. To remain relevant, upcoming research
should prioritize safeguarding loT-generated data in
terms of security and privacy, while also exploring
ways to integrate this technology efficiently into urban
strategies and policy frameworks.

Urban policies are currently being developed to
promote sustainability, smart mobility, and social
inclusion in urban environments. For future research,
it is recommended to explore the design of policies
that encourage innovation, citizen participation, and
adaptation to emerging challenges, such as climate
change and rapid urbanization.
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5. Conclusion

This study provides an integrated overview of the
evolution of scientific research on governance in the
context of smart cities. The findings indicate a
sustained growth in academic interest, confirming the
increasing relevance of governance as a key dimension
for understanding and managing smart urban
development. Overall, the results show that research in
this field has expanded beyond early technology-
centered approaches toward more comprehensive
perspectives that incorporate public services, citizen
participation, sustainability, and advanced data-driven
technologies.

The analysis reveals a consolidation of core
thematic areas related to smart city management,
information technologies, sustainability, and Artificial
Intelligence, which together form a coherent
conceptual structure for current and future research on
smart city governance. In addition, the identification of
emerging topics highlights the dynamic nature of the
field and underscores the growing importance of
governance models that integrate technological
innovation with social and institutional dimensions.

From a practical perspective, the study contributes
to a clearer understanding of how governance
frameworks can support more efficient, inclusive, and
sustainable smart city initiatives. By mapping
dominant and emerging research themes, this work
offers useful insights for researchers, policymakers,
and urban planners seeking to design governance
strategies aligned with the evolving needs of smart
cities.

Despite its contributions, this study presents certain
limitations. The reliance on bibliometric methods and
selected academic databases may have excluded
relevant studies from other sources or regional
contexts. Furthermore, the analysis focuses on
scientific production rather than on the direct
evaluation of governance outcomes in real-world smart
city implementations.

Future research should therefore extend this work
by incorporating qualitative and empirical approaches
to assess the practical impact of governance models in
different urban contexts. Comparative and longitudinal
studies would also be valuable to examine how
governance practices evolve over time and across
regions. Overall, this study lays a solid foundation for
advancing research on smart city governance and
supports the development of more effective and
context-sensitive urban governance frameworks.
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