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Abstract

This study investigates the conceptual and practical interlinkages among four major urban
paradigms—smart cities, sustainable cities, livable cities, and X-minute cities—using bib-
liometric co-occurrence and citation analyses. A total of 1439 peer-reviewed publications
indexed in Scopus (1979-2024) were examined to map the thematic overlaps and emerging
clusters among these city concepts. The findings reveal that smart cities constitute the most
interconnected paradigm, appearing in 980 publications and functioning as a technological
bridge to sustainability, livability, and proximity-based planning. The smart-sustainable
city nexus, evidenced by 530 shared publications, dominates the literature. By contrast, liv-
able cities and X-minute cities represent emerging, human-centered niches with significant
growth potential. The findings offer a conceptual framework for integrated urban planning
and policy, demonstrating how these paradigms collectively address the complexities of
contemporary urbanization. Rather than adopting singular models, urban leaders are en-
couraged to formulate hybrid planning agendas that reflect local needs while aligning with
global urban sustainability objectives. This study calls for a comprehensive understanding
of urban development paradigms.

Keywords: urbanization; smart cities; sustainable cities; livable cities; X-minute cities

1. Introduction

Urbanization, the steady shift of populations from rural to urban areas, continues
to reshape societies globally [1]. The United Nations projects that, by 2050, 70% of the
world’s population will reside in cities, intensifying existing social, economic, and envi-
ronmental challenges [2]. The Economist [3] further estimates that 86% of the developed
world and 64% of Africa and Asia will be urbanized by mid-century. This rapid and
expansive urbanization presents unprecedented challenges for urban planners, architects,
and policymakers [4—-6]. While urbanization has spurred economic growth and innovation,
it has also exacerbated inequalities, housing shortages, and environmental degradation.
Rising living costs often displace working-class residents, including essential public-sector
workers, while low-skilled rural migrants are frequently forced into informal settlements
due to unaffordable housing [7]. Additionally, urban heat islands, driven by vehicular
emissions, industrial activity, and energy-intensive building systems, have elevated city
temperatures by 1-3 °C (1-5 °F) compared to surrounding areas [8].
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In response, the Shanghai Declaration [9] envisions ‘Cities of Harmony,” which are
urban environments that balance ecological sustainability, social equity, and economic
vitality. This vision advocates for renewable energy adoption, inclusive growth, and the
integration of technological innovation to enhance urban livability. It also emphasizes the
need for intelligent, accessible, and community-centered urban development. Over the
past decades, cities worldwide have pursued diverse strategies to improve infrastructure,
services, and competitiveness, giving rise to multiple urban paradigms. However, these
paradigms—-such as sustainable cities, livable cities, smart cities, and x-minute cities—-are
often conflated in policy and planning discourse [10-12]. This terminological ambiguity
raises the critical question of whether these concepts represent distinct frameworks, or if
they overlapping constructs shaped by policy trends and marketing.

Recent studies increasingly acknowledge that contemporary urban paradigms are
converging rather than evolving independently. For example, de Jong et al. [13] com-
pared several urban concepts, including smart, sustainable, resilient, eco, and low-
carbon cities, to clarify their conceptual similarities and policy orientations. Similarly,
Ahvenniemi et al. [14] critically examined the relationship between smart and sustainable
cities, concluding that technological innovation alone is insufficient without broader sustain-
ability objectives. More recently, bibliometric studies have explored specific intersections,
such as smart cities and renewable energy [15], smart, sustainable, and green city concepts,
and the relationships among livability, smartness, sustainability, and urban services [16]. In
addition, Ebrahiem et al. [17] investigated the interaction between social sustainability and
the smart city concept using a systematic bibliometric approach. Several papers examined
a solo concept. For example, Huang et al. [18] focused on quality of life in smart cities.
Other recent studies have examined the emergence of the 15 min city as a proximity-based
planning model aligned with sustainability and resilience [19].

Although these studies have substantially advanced understanding of individual
paradigms or selected conceptual relationships, they remain fragmented in scope. Most
focus on pairwise comparisons or limited groups of urban concepts, while the rapidly
growing X-minute city paradigm is typically examined independently rather than in
relation to established urban frameworks. Consequently, there is still limited understanding
of how smart, sustainable, livable, and X-minute city paradigms collectively evolve, overlap,
and influence one another within the broader body of urban research.

Therefore, and despite the growing popularity of these paradigms in both academic
and policy circles, a clear knowledge gap persists regarding how they interrelate concep-
tually and practically. While each paradigm—smart, sustainable, livable, and X-minute
cities—-has been extensively studied in isolation, limited research has attempted to synthe-
size their thematic overlaps and trace their co-evolution within scholarly discourse. This
lack of integrative understanding hampers the ability of urban planners and policymakers
to formulate coherent, multi-dimensional strategies that draw on the strengths of each
model. Moreover, as cities grapple with complex challenges such as climate adaptation,
housing equity, and digital transformation, there is a pressing need to examine whether
these paradigms converge toward a unified urban future or remain siloed in vision and im-
plementation. Addressing this gap requires an integrated bibliometric perspective capable
of simultaneously mapping the conceptual, thematic, and intellectual relationships among
these four paradigms. Such an approach not only identifies the extent of their convergence,
but also reveals underexplored research clusters and emerging directions that may support
more holistic urban planning and policy development.

This study responds to this gap by asking: to what extent do these paradigms intersect
in the academic literature? What conceptual synergies or tensions exist among them? And
how can these insights inform more integrated urban policy frameworks? By addressing
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these questions, the study contributes to a more nuanced and strategic approach to urban
planning in the 21st century.

The novelty of this study lies in the fact that previous bibliometric studies have
generally focused on selected concepts, such as the relationship between smart and sus-
tainable cities or broader classifications that include resilient, eco, or low-carbon cities.
Consequently, there remains a lack of a comprehensive investigation that simultaneously
examines the scholarly convergence among smart, sustainable, livable, and X-minute city
paradigms. In particular, the rapidly emerging X-minute city concept has rarely been
analyzed alongside the more established paradigms, despite its increasing prominence in
urban planning discourse. Therefore, this study addresses this gap by providing, to the
best of our knowledge, the first integrated bibliometric analysis of these four paradigms
within a unified analytical framework. By combining keyword co-occurrence analysis with
citation network analysis, the study not only quantifies the extent of thematic overlap,
but also identifies the intellectual foundations, emerging research clusters, and underex-
plored conceptual relationships among these paradigms. Rather than simply comparing
individual city concepts, this research maps their collective evolution and the patterns
of association among the four paradigms that suggest how they increasingly contribute
toward integrated approaches to contemporary urban development. In doing so, the study
offers a more comprehensive understanding of the evolving landscape of urban planning
research and provides a conceptual foundation for developing hybrid urban strategies that
integrate technological innovation, sustainability, livability, and proximity-based planning.

Therefore, the aim of this study is to examine the conceptual relationships among
smart, sustainable, livable, and X-minute city paradigms through a bibliometric analysis of
academic literature. Unlike policy discourse, scholarly work is more likely to delineate con-
ceptual boundaries [13]. The primary hypothesis is that these paradigms exhibit substantial
overlap, reflecting shared urban development priorities while retaining distinct emphases.
By systematically analyzing 1439 Scopus-indexed articles, this research clarifies the ter-
minological and conceptual intersections among these categories, traces their intellectual
foundations, and assesses their implications for urban policy. The findings provide novel
insights into how these paradigms complement or diverge from one another, offering a
framework for more integrated and theoretically grounded urban development strategies.

2. Research Design and Selection Criteria

Figure 1 presents the methodological framework for this study, and Figure 2 illus-
trates the VOSviewer version 1.6.20 analysis flow diagram. Given the growing number
of urban development paradigms proposed in the literature, the selection of concepts for
this bibliometric analysis was guided not only by policy relevance, but also by theoretical
representativeness and conceptual complementarity. Rather than attempting to include
every urban paradigm, this study focused on four concepts that collectively represent the
principal dimensions of contemporary urban development:

e  Smart City represents the technological and digital transformation of cities through
innovation, data, and intelligent governance.

e  Sustainable City represents the environmental, economic, and social sustainability
agenda underpinning long-term urban development.

e Livable City emphasizes human well-being, quality of life, equity, and citizen-centered
urban environments.

e X-Minute City represents the emerging proximity-based planning paradigm that
prioritizes accessibility, walkability, mixed land use, and local service provision.
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Figure 1. Research design (by the authors).
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Figure 2. VOSviewer analysis flow diagram (by the authors).

Together, these four paradigms capture four complementary perspectives—-technology,
sustainability, livability, and accessibility—-that increasingly converge within contemporary
urban planning theory and practice.

Other influential paradigms, including resilient cities, eco-cities, knowledge cities,
healthy cities, and regenerative cities, were carefully considered during the study design.
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However, they were excluded for theoretical and methodological reasons. Several of these
concepts represent specialized dimensions of the broader sustainability agenda (e.g., eco-
city, regenerative city, healthy city), while others primarily focus on specific functional
objectives such as disaster adaptation (resilient city) or innovation-driven economic devel-
opment (knowledge city). Including all of these paradigms would substantially broaden
the analytical scope, increase conceptual redundancy, and reduce the clarity of the com-
parative analysis. Consequently, this study deliberately focuses on the four paradigms
that currently exert the greatest influence on integrated urban planning discourse and that
exhibit sufficient conceptual overlap to enable meaningful bibliometric comparison. In
addition to the above, and given the proliferation of urban development terminologies, the
selection of city categories for bibliometric analysis was guided by two key criteria:

Policy Relevance: The chosen categories —smart city, sustainable city, livable city, and
X-minute city— are widely adopted in contemporary policy discourse.

Scholarly Interconnectedness: These concepts demonstrate substantive conceptual
overlaps in academic literature, warranting joint examination.

2.1. Bibliometric Analysis

A quantitative approach to reviewing and evaluating academic publications research
and literature is bibliometric analysis. In order to examine different aspects of scholarly
publications such as citations and their relationships, this method applies statistical and
mathematical techniques [20,21]. The main goal of bibliometrics is to assess how a field of
study has developed by mapping coherence and spatial understanding through metadata
analysis, frequently with the use of co-occurrence and citation analysis. To evaluate research
findings, this approach provides a methodical objective framework that is repeatable and
expandable [21]. Choosing high-quality data with thorough coverage of the research topics
is essential for bibliometric analysis to be successful.

2.1.1. Data Source

Scopus was selected because it is widely recognized as one of the largest and most
comprehensive citation databases for interdisciplinary research and has been extensively
employed in bibliometric studies within urban planning, sustainability, and architec-
ture [13,20,21] Scopus offers comprehensive coverage of journals dating back to 1979,
providing a robust longitudinal dataset well-suited to track the evolution of complex and
overlapping urban paradigms over time. Compared to Web of Science, Scopus encom-
passes a wider array of journals from interdisciplinary domains—including social sciences,
engineering, environmental studies, and architecture—which are essential for capturing the
multifaceted nature of smart, sustainable, livable, and X-minute city research. Moreover,
Scopus is widely recognized for its detailed metadata, citation analytics, and inclusion of
emerging international scholarship, making it particularly appropriate for bibliometric and
co-occurrence analysis. Therefore, to ensure both the comprehensiveness and relevance of
the dataset, this study draws exclusively on Scopus records spanning from 1979 to 2024,
the most recent full year of indexed publications at the time of data collection.

Although Web of Science and other bibliographic databases also index high-quality
scholarly publications, Scopus was selected as the sole data source to ensure method-
ological consistency and reproducibility throughout the bibliometric analysis. Previous
bibliometric research has shown that Scopus generally provides broader journal coverage
in interdisciplinary fields such as urban studies, architecture, environmental sciences, and
engineering, while maintaining high-quality citation metadata [13]. Because the objective
of this study is to identify conceptual relationships and thematic patterns, rather than to
calculate absolute publication counts, the use of a single comprehensive database provides
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a sufficiently reliable basis for comparative analysis. Nevertheless, it is acknowledged that
some publications indexed exclusively in other databases may not have been captured,
and future studies could compare multiple databases to evaluate the consistency of the
identified bibliometric patterns.

2.1.2. Search Strategy: Science Mapping Techniques

Science mapping examines structural relationships and intellectual exchanges within
research domains [22-24]. The analysis focuses on the structural relationships and in-
tellectual exchanges between the various components of the study. Citation analysis
bibliographic coupling co-citation analysis and co-word analysis (e.g., co-occurrences of
keywords) and co-authorship analysis are some of the methods used in science map-
ping. Keyword co-occurrences and citation analysis are employed to accomplish the
study’s objectives.

The search strategy intentionally employed standardized and explicit paradigm names
rather than broader thematic keywords. The purpose of this study was to examine the
evolution and interrelationships of established urban paradigms as they are explicitly
conceptualized in the scholarly literature. Accordingly, search terms were limited to the
official and widely adopted names of the selected concepts. Although broader keywords
(e.g., ‘smart urbanism,” ‘sustainable urban development,” ‘walkable neighborhoods,” or

‘proximity planning’) may identify additional publications, they also encompass diverse

research topics that extend beyond the conceptual scope of the four paradigms examined
in this study. Restricting the search to established paradigm names therefore improves
conceptual precision, reduces ambiguity during bibliometric mapping, and enhances the
reproducibility of the search strategy.

It is worth noting that a preliminary exploratory search using broader synonyms and
related terminology was considered during the study design. However, these searches
retrieved a large number of publications that addressed general urban planning themes
without explicitly referring to the selected paradigms. Therefore, the final search strat-
egy was intentionally restricted to standardized paradigm names to ensure conceptual
consistency and analytical precision.

Co-Occurrence of Keywords

Keyword co-occurrence analysis of terms like ‘smart city,” ‘livable city,” ‘sustainable
city, and “X-minute city’ reveals how these urban development ideas are related in scholarly
works. Thematic clusters and new trends can be found by researchers by examining how
frequently these terms occur together. As an example, Tomadon et al. [25] conducted a
bibliometric study on ‘sustainability indicators” and ‘smart cities” and found that there is
a strong thematic connection between sustainability and urban planning, because terms
like sustainable development, sustainability, and urban development frequently occur
together. Likewise, Javidroozi et al. [26] highlighted the convergence of these themes in
recent research examining the integration of smart, sustainable, and green city concepts.
These results suggest how useful co-occurrence analysis is for laying out the theoretical
terrain of urban studies, identifying connections between city concepts, and directing future
lines of inquiry.

It should be noted that bibliometric co-occurrence analysis identifies patterns of asso-
ciation based on the frequency with which concepts appear together within the scholarly
literature. While these patterns provide valuable insights into the structure and evolution of
research fields, they should not be interpreted as direct evidence of theoretical integration
or causal relationships among concepts. Rather, the identified associations indicate shared
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scholarly attention and may suggest emerging conceptual linkages that warrant further
theoretical or empirical investigation.

Search Methodology

Finding the relationships among the targeted city concepts in the academic article
dataset is the main goal of the analysis. When two or more concepts occur together in
crucial areas like titles, keywords, and abstracts, this is known as a co-occurrence. These
connections are then shown in a network, where a concept’s more central position within
the network indicates a higher frequency of co-occurrences. Therefore, the following search
methodology was used:

Boolean Operators: The “AND’ operator linked distinct city categories to pinpoint
explicit conceptual overlaps, while ‘OR’ captured terminological variations (Tables 1 and 2).

Table 1. Keywords used to search each category (by the authors).

Category Keywords
Sustainable City ‘Sustainable City,” ‘Sustainable Cities’
Smart City ‘Smart City,” ‘Smart Cities’
. . ‘Liveable City,” ‘Liveable Cities,” ‘Livable City,’
Livable City ‘Livable Cities’

‘X-Minute City,” “X-Minute Cities,” ‘5-Minute City,’
‘5-Minute Cities,” “10-Minute City,” “10-Minute Cities,’
“15-Minute City,” “15-Minute Cities,” “20-Minute City,’

‘20-Minute Cities’

X-Minute City

Table 2. Boolean operators used in searching for two, three, and four city combinations (by
the authors).

Combinations Search Keywords
(‘sustainable city” OR ‘sustainable cities’) AND
(‘smart city” OR ‘smart cities’)
(“smart city’ OR ‘smart cities’) AND (‘livable city’
Three city categories OR ‘livable cities’) AND (‘sustainable city” OR
‘sustainable cities”)

Combined AND/OR operators for all four
paradigms

Two city categories

Four city categories

Uniformity: The term ‘city’ was appended to each keyword (e.g., ‘sustainable city’) to
standardize searches.

Multi-Concept Focus: Queries targeted publications referencing greater than or equal
to two city categories to isolate interdisciplinary intersections.

A clearer visualization of relationships is made possible by this simplification, which
guarantees that each category has a distinct place within the conceptual network. The
resulting network illustrates how different concepts are intricately linked to one another
and the density of each category in the literature. Thematic relationships are revealed by
this co-occurrence analysis, which also offers a structured framework for comprehending
the interconnectedness of urban development concepts.

Duplicate records were removed during the data-cleaning stage. Records were
screened based on title relevance to the study concepts, and irrelevant studies were ex-
cluded before the final dataset was prepared for analysis. The analysis included the type
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of analysis (keyword co-occurrence and citation analysis), unit of analysis (author key-
words), counting method (full counting), threshold value (450 for citation analysis detailed
visualization), and standard visualization settings.

Citation Analysis

According to Appio, Cesaroni, and Di Minin [27], citation analysis is a fundamental
method for science mapping that works under the premise that citations represent the
intellectual connections between publications that arise when one publication cites another.
According to this analysis, a publication’s impact is based on how many citations it receives.
The analysis makes it possible to identify the most important publications in a field of
study. This study applies the citation analysis to studies that contain two city categories
or more, in order to highlight the significant papers that investigate the connection and
overlap between the different city concepts.

Visualization

VOSviewer was used to visualize bibliometric networks, clustering terms, and citations
by association strength. This tool has been used in urban planning studies [19,28-31]. This
software allows two main visualizations, which are Cluster Mapping: Thematic grouping
of interrelated concepts and Network Analysis: Identification of central nodes (highly cited
works) and conceptual density.

A threshold of >450 citations was applied to identify highly influential publications
and facilitate focused interpretation of seminal studies. The threshold was used only to
extract a subset of highly cited papers for detailed visualization, while the main citation net-
work analysis was conducted using the full dataset. This approached has been commonly
used in the literature to facilitate data visualization [32,33].

3. Results

This section discusses the results for each of the different outputs: co-occurrence and
citation analyses of the selected city categories.

To strengthen the credibility of the bibliometric analysis, a descriptive examination of
the selected Scopus-indexed literature was conducted. The dataset includes a diverse range
of academic sources, primarily composed of peer-reviewed journal articles, with some
contributions from book chapters, reports, and conference proceedings. This reflects the
scholarly depth and academic rigor associated with research on emerging urban paradigms.

The literature spans a broad array of disciplines, with core contributions emerging
from urban planning, architecture, environmental sciences, civil engineering, and ge-
ography. Additional perspectives are drawn from transportation studies, public policy,
sustainability science, and information and communication technologies. This multidisci-
plinary foundation underscores the complex and interconnected nature of topics such as
smart cities, sustainable urbanism, livability, and temporal proximity in urban design. For
instance, while some studies approach these paradigms through technological innovation
and data-driven planning, others emphasize spatial equity, governance mechanisms, and
community well-being.

In terms of disciplinary distribution, as shown in Table 3, the most represented
fields are Environmental Science, Urban Planning, Economics and Policy, Transporta-
tion, and Architecture, highlighting the strong environmental and planning focus of the
selected publications.
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Table 3. Disciplinary and country distributions.

Top Countries

Country Number of Papers
India 116
UK 90
Spain 85
China 84
USA 67
Italy 60
Australia 48
Germany 47
France 32

Top Five Disciplines

Discipline Number of Papers
Environmental Science 617
Urban Planning 256
Economics and Policy 99
Transportation 94
Architecture 92

Geographically, the papers reflect a wide global distribution. Authors and case studies
are drawn from both highly urbanized contexts and rapidly developing regions, including
countries across Europe, North America, Asia, the Middle East, and Oceania. As detailed
in Table 3, the most represented countries include India, the UK, Spain, China, and the
USA, along with significant contributions from Italy, Australia, Germany, and France.
This wide geographic coverage enhances the study’s relevance and ensures the broader
applicability of the findings across different urban conditions, governance structures, and
planning frameworks.

Overall, the descriptive overview highlights the academic diversity, global scope, and
interdisciplinary nature of the selected publications, providing a strong foundation for the
bibliometric mapping and thematic exploration of urban development paradigms.

3.1. Keyword Co-Occurrence Analysis

Figure 3 presents the co-occurrence network, and Figure 4 shows the density visual-
ization of the four urban paradigms: smart city, sustainable city, livable city, and X-minute
city. The analysis reveals distinct patterns in their scholarly representation and conceptual
linkages. Due to its frequent association with other city concepts in urban research, the
analysis shows that ‘smart city’ dominates the dataset, appearing in 980 articles. With
651 citations, ‘sustainable city’ comes in second. However, with only 30 and 26 articles,
respectively, livable city and X-minute city are much less common, suggesting that they
play more specialized roles in the larger academic conversation. To show the concentration
of related keywords, the density visualization employs color intensity.
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Figure 3. Co-occurrence network (by the authors).
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Figure 4. Density visualization (by the authors).

3.1.1. Conceptual Linkages

There is a clear conceptual connection between sustainable city and smart city, as
evidenced by the 530 articles that examine how these two categories interact. This strong
correlation highlights the need for research on how to combine sustainability and techno-
logical innovation in urban planning. Other relationships, however, are less obvious. For
instance, smart city and X-minute city appear together in just nine articles, whereas livable
city and X-minute city are only discussed together in one article. This suggests that there
are new but little-studied intersections within these frameworks.
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3.1.2. Density Visualization Insights

The clustering of smart city and sustainable city reflects shared research priorities (e.g.,
energy efficiency, climate resilience). Additionally, the peripheral positioning of livable city
and X-minute city signals their nascent but potentially transformative role in urban theory.

This analysis underscores the need for deeper investigation into underrepresented
intersections, particularly those involving X-minute city and livable city frameworks.

3.2. Citation Analysis
3.2.1. Dominance of the Smart-Sustainable City Nexus

The most significant references in urban studies are highlighted in the citation analysis
shown in Figure 5, especially those that connect various city concepts. A noteworthy trend
shows that most of these highly cited works concentrate on the nexus between smart city
and sustainable city concepts, indicating their prominence as integrated frameworks in
urban research. This connection is best illustrated by the highly cited work Smart Sustainable
Cities of the Future: An Extensive Interdisciplinary Literature Review by Bibri [34], which has
971 citations and examines how smart technologies can improve sustainability across urban
systems-. The article What Are the Differences Between Sustainable and Smart Cities? by
Ahvenniemi [14], which has received 930 citations, explores the similarities and differences
between the two paradigms and emphasizes how they are intertwined in determining
the future of cities. The study Sustainable Smart Resilient Low Carbon Eco Knowledge Cities:
Making Sense of a Multitude of Concepts Promoting Sustainable Urbanization (772 citations)
by De Jong [13] offers a thorough examination of how different city concepts are coming
together, with a focus on sustainable and smart city concepts.
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Figure 5. Citation analysis visualization (by the authors).
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3.2.2. Emerging Connections to X-Minute Cities

Building on this theme, Morenos’ [35] study Introducing the 15-Minute City: Sustainabil-
ity Resilience and Place Identity in Future Post-Pandemic Cities (693 citations) acknowledges the
role of smart urban planning in facilitating proximity-driven development while connecting
the X-minute city concept with sustainability and resilience.

3.2.3. Technological Foundations

The IoT for Smart Sustainable Cities of the Future: An Analytical Framework for
Sensor-Based Big Data Applications for Environmental Sustainability (524 citations) by
Bibri [36] emphasizes the crucial connection between smart and sustainable city frameworks
by examining how big data and smart technologies like the Internet of Things can promote
environmental sustainability. Moreover, Gabrys [37] focused on creating smart ecosystems
to promote sustainability in his significant study Smart City Reference Model: Helping
Planners to Conceptualize the Building of Smart City Innovation Ecosystems (494 citations).
Programming Environments: Environmentality and Citizen Sensing in the Smart City
(480 citations), written by Zygiaris [38], strengthens the connection by examining how
citizen sensing can be used to improve sustainable urban practices. Yigitcanlar [10] makes
a clear case for the interdependence of smart and sustainable city concepts in his 2019
paper Can Cities Become Smart Without Being Sustainable? A Systematic Review of the
Literature (472 citations). This emphasized that the most significant papers are linking
sustainable city with smart city.

3.2.4. Link Weight Analysis

The interconnectedness of these articles and their contributions to the advancement of
integrated urban concepts are further highlighted by the weight of the links between them,
as shown in Table 4. Ahvenniemi [14] has the highest link weight (129), which is indicative
of its importance in conversations bridging the ideas of smart cities and sustainability.
Similar to this, Bibri [34], which has a link weight of 125, emphasizes its significance
in investigating multidisciplinary methods for combining these frameworks. With link
weights of 76 and 52, respectively, Yigitcanlar [10] and Bibri [36] emphasize the continued
focus on the symbiotic relationship between smart and sustainable cities. Conversely,
Gabrys [37] and Zygiaris [38] display their contributions to new intersections like X-minute
city planning and citizen-centric technologies, while Moreno [35] has a link weight of 29.
Despite having 772 citations, De Jong [13] has a lower link weight of seven, indicating that
it covers a wider range of topics than more narrowly focused works.

The main theme of this analysis shows that these important works play a dominant
role in modern urban research, with most of them concentrating on the integration
of sustainable and smart city concepts. Because of this interdependence, attaining
sustainability objectives in cities frequently depends on the thoughtful use of smart
technologies. The popularity of these related ideas not only suggests their fundamental
significance in urban planning, but also supports their use as crucial frameworks for
tackling today’s urban problems. They are essential to comprehending and creating
future urban strategies because of this synergy.

3.2.5. Key Implications

This analysis validates the centrality of smart-sustainable integration while highlight-
ing underexplored avenues for future research via the following key implementations:

The smart-sustainable city nexus dominates urban research, with technology framed
as an enabler of sustainability.

https://doi.org/10.3390/land 15071262


https://doi.org/10.3390/land15071262

Land 2026, 15, 1262 13 of 27

The X-minute city and livable city concepts remain marginal but show promise for
addressing gaps in accessibility and quality-of-life research.

Citation patterns reveal an opportunity to expand interdisciplinary work linking all
four paradigms.

Table 4. Citation analysis results of the studies with more than 450 citations (by the authors).

Reference Title Weight <Links> Weight <Citations>

Smart sustainable cities of the
Bibri (2017c) [34] future: An extensive 125 971
interdisciplinary literature review

What are the differences between

sustainable and smart cities? 129 930

Ahvenniemi (2017) [14]

Sustainable, smart, resilient, low
carbon, eco, knowledge cities;
De Jong (2015) [13] making sense of a multitude of 7 772
concepts promoting sustainable
urbanization

Introducing the “15-Minute City”:
Sustainability, Resilience and Place
Identity in Future Post-Pandemic
Cities

Moreno (2021a) [35] 29 693

The IoT for smart sustainable cities
of the future: An analytical
Bibri (2018c) [36] framework for sensor-based big 52 524
data applications for environmental
sustainability

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

Gabrys (2014) [37] 27 494

Programming environments:
Zygiaris (2013) [38] environmentality and citizen 27 480
sensing in the smart city

Can cities become smart without
Yigitcanlar (2019b) [10] being sustainable? A systematic 76 472
review of the literature

4. Discussion

Based on bibliometric co-occurrence and citation analysis, this section discusses the
research findings with an emphasis on the four urban paradigms: livable cities, smart
cities, sustainable cities, and X-minute cities. Figure 6 illustrates the four-city concept
co-occurrence per year. The figure shows that the smart and sustainable city concepts are
the most associated terms in the literature.

These concepts’ distinctive feature overlaps as shown in Figure 7, and thematic syner-
gies are highlighted in the discussion by looking at the frequency of co-occurrence and the
citation patterns in scholarly literature.
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Figure 6. Frequency of city concept co-occurrence by year (by the Authors).

4.1. Smart City

The dominance of the smart city paradigm in the bibliometric analysis reflects its role
as the primary technological framework through which contemporary urban challenges are
addressed. Rather than existing independently, the literature increasingly positions smart
technologies as enabling mechanisms for sustainability, governance, and service delivery,
explaining the paradigm’s extensive connections with other urban concepts.

In line with Lim et al. [39], the smart city is viewed as a complex systemic transfor-
mation path that can promote economic growth and increase productivity in cities. It
establishes a connection between urbanization and digitalization, two modern global con-
cepts. The phrase ‘smart city’ has changed over the past two decades. In reality, smart cities
are very complex systems that comprise a number of subsystems, such as those pertaining
to mobility, the environment, people’s lives, governance, and the economy [40]. Four
forces—urban futures, the knowledge and innovation economy, the technology push, and
the application pull—are influencing smart cities, according to an abstract model created
by Angelidou [41]. As stated by Giffinger and Gudrun [42], a smart city is comprised of the
following six elements: smart governance, smart people, smart living, smart mobility, smart
economy, and smart environment. In addition, there has recently been more emphasis on
public participation in smart city planning [43-45], and in particular digital participatory
planning [46-50].

The broad conceptualization of ‘smart city’ is reflected in the findings of the co-
occurrence analysis; this category features the highest frequency among the four, arising
from its high level of co-association with other categories, as the articles in our bibliometric
study are focused on two or more categories. Moreover, the citation analysis reveals that
foundational works like Ahvenniemis [14] What Are the Differences Between Sustainable and
Smart Cities? and Bibris [51] Smart Sustainable Cities of the Future predominate citations,
highlighting the overlap between sustainability objectives and smart city development. The
density visualization further emphasizes the importance of the smart city concept as a hub
that links sustainable development, technology breakthroughs, and innovative governance.

The results imply that smart city frameworks should be used by policymakers as
integrative tactics in line with sustainable, livable, and proximity-based urban planning,
rather than as stand-alone remedies. By creating thorough smart city policies, several
urban objectives can be advanced at once by bridging the gaps among digital infrastructure,
environmental sustainability, and equitable governance.
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The modern definition of the sustainable city was first proposed by the Brundtland
Commission in 1987, but it has since changed over time. According to the Brundtland

Commission [52], this definition places a strong emphasis on development that satisfies

current needs without endangering the capacity of future generations to satisfy their own.
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The idea of a sustainable city gained popularity in the 1990s and was entwined with the
triple bottom line approach, which highlights the interdependence of environmental social
and economic sustainability as determined by a number of indicators [53].

Through policies that lessen the demand on resources like energy and materials [54],
as well as by fostering social justice and an eco-friendly living environment [55], sustainable
cities seek to improve people’s quality of life. The 2012 Rio+20 outcome document further
highlighted this multifaceted approach by giving the social dimension more considera-
tion [56]. Making cities and human settlements inclusive, secure, resilient, and sustainable
was one of the specific objectives of the UN Sustainable Development Goals (SDGs), which
were adopted in 2015 [57].

Sustainable city is the second most frequent category in this study according to the co-
occurrence analysis, indicating its fundamental significance in urban studies. As suggested
by Morenos’ [35] study on proximity-based sustainable development and Bibris’ [34] work
on smart sustainable cities, co-citation patterns exhibit a strong overlap with the X-minute
and smart city concepts. This intersection emphasizes how practical implementation of
sustainability frequently depends on technological solutions. In order to solve today’s
issues, the analysis also shows how important it is to combine sustainability with other
urban paradigms like proximity, planning, and livability. According to the findings, smart
cities and the sustainable city concept are closely related in the literature, indicating how
well they complement one another in tackling issues related to governance, the economy,
and the environment.

Policymakers and urban planners should give top priority to initiatives that combine
social and technological advancements with sustainable practices emphasizing inclusive
urban environments, green infrastructure, and fair resource distribution.

4.3. Livable City

Urbanists and behavioral economists have made major contributions to foundational
studies that address sustainability, quality of life, and urban planning, which have greatly
influenced the idea of livability in cities. While Kevin Lynch’s 1960 book The Image of the
City [58] emphasizes the significance of mental maps, legibility, and wayfinding in influenc-
ing how people view and move through urban environments, Jane Jacobs’ 1961 book The
Death and Life of Great American Cities [59] transformed urban studies by arguing against
car-centric urban renewal strategies and in favor of human-scale mixed-use development
and lively streetscapes. William H. Whyte’s The Social Life of Small Urban Spaces [60]
and the United Nations Vancouver Declaration on Human Settlements [61] emphasize
the importance of public spaces in promoting social interaction and improving livability.
These works together established the groundwork for comprehending the relationship
between urban design and community well-being. Using behavioral urban economics to
expand on these concepts, Caplin and Caplin improved our understanding of livability by
incorporating social and psychological aspects into evaluations of housing options, neigh-
borhood characteristics, and fair access to services. In addition to emphasizing the value
of metrics for evaluating urban quality of life, their research offers insightful information
about the smallest-scale decision-making processes that impact urban experiences and
contentment [58-63].

An urban system that promotes each person’s physical, social, and mental well-being,
as well as their personal development, is known as a livable city. Furthermore, the core
concepts of a livable city are empowerment, equity dignity, accessibility, conviviality, and
participation. In a livable city, social and physical components cooperate to advance the
welfare of the neighborhood and the personal development of every citizen [64]. A person’s
perception of a place’s livability is frequently influenced by a number of factors related
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to quality of life, including age, wealth, cultural background, lifestyle preferences, values,
and beliefs. Subjective and objective factors are the two ways to quantify the elements
that influence people’s opinions of livability. The phrase ‘objective factors’ describes
variables that have a numerical value, like the cost of housing, the density of hospitals and
schools, the availability of public transit, and the crime rate. Factors that are intangible,
spiritual, emotional, and challenging to measure or represent numerically are all examples
of subjective factors.

In contrast to smart and sustainable cities, the livable city concept has a long his-
tory, but according to this study’s findings, it is not as common in bibliometric analysis.
Nonetheless, its close ties to these categories may imply how important it is to building
just, human-centered urban environments. In order to promote inclusive urban spaces, it
is crucial to integrate livability with proximity planning and sustainability frameworks,
as suggested by seminal works like Caplin’s behavioral analysis and Jacobs’ [59] study on
lively streetscapes. With its emphasis on human-centered design and quality of life, this
study’s findings indicate that the livable city concept is related to the sustainable and smart
city paradigms.

According to these results, livability ought to continue to be a top priority for ur-
ban policy, bolstered by expenditures on public areas, easily accessible facilities, and
neighborhood-focused architecture. To guarantee that human well-being is a primary
factor in urban regeneration initiatives, policymakers should also incorporate livability
metrics into more comprehensive urban strategies.

4.4. X-Minute City

Portland, Oregon is where the phrase ‘X-minute city” was first introduced in the early
2010s [65]. According to Moreno et al. [35], it suggests a creative planning scheme that
allows people to obtain the essentials of life within 15-20 min, ideally on foot. Stated
differently, an X-minute city is a section of a city whose residents can get to the most
significant events within a given time frame. This idea, which integrates temporal and
spatial dimensions, is founded on the chrono-urbanism theory, which maintains that the
amount of time and money spent on transportation has a negative correlation with quality
of urban life [35]. The X-minute city concept is based on an urban model comprising
density, diversity, proximity, and digitization criteria. To clarify, a district’s density is the
maximum population it can accommodate while maintaining service delivery and resource
consumption [59]. Furthermore, proximity refers to the ease of access to facilities for
everyday necessities like employment, housing, healthcare, education, entertainment, and
commerce. The temporal and spatial dimensions are thus connected by proximity. More
specifically, for vulnerable users, proximity is associated with increased independence,
reduced dependence on cars, and higher levels of active mobility [66,67]. Diversity, on
the other hand, refers to the coexistence of numerous identities and practices, as well as
the variety of local urban functions. More resilience, vitality, inclusivity, and resident
satisfaction, reduced emissions, and improved quality of life are all results of diverse
travel and social interactions. Lastly, digitalization is the process of using ICT solutions to
optimize the delivery of critical services [68].

The bibliometric analysis reveals that the term “X-minute city” appears less frequently
than the other city categories due to its relative novelty. However, its growing significance
in proximity-based urban planning is highlighted by its emerging co-association with
sustainable and smart city concepts. Important works like Moreno et al. [35] The potential of
this model to improve accessibility and lessen environmental impacts highlight sustainability and
resilience. As mentioned, the idea of an X-minute city has not received much attention in the
international literature, but it does show new links to sustainable and smart city paradigms.
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Figure 8 illustrates the distribution of X-minute city preferences across different coun-
tries and years, using distinct shapes to represent different preferred travel times: circles for
5 min cities, squares for 15 min cities, and triangles for 20 min cities. The earliest record is
from 2016, where Denmark adopted a 5 min city model, and the UK indicated a preference
for a 20 min city model. In 2020, New Zealand preferred the 15 min model, while the
USA maintained a 20 min preference. The year 2021 witnessed a broader diversification,
with France, Australia, Canada, Germany, Spain, and general urban models predominantly
advocating for the 15 min city concept. By 2022, Germany, Italy, and China continued
reinforcing the 15 min preference. In 2023, multiple countries and regions, including
Australia/USA /UK combined cases, China, Spain, Finland, Canada, and France /UK col-
laborations, further emphasized the 15 min model. Italy maintained the 15 min standard
in 2024 as well. Overall, the 15 min city concept clearly dominates across the majority of
countries and years, whereas the 5 min and 20 min models appear much less frequently,
with the 5 min city uniquely identified only once (Denmark, 2016) and the 20 min model
limited to early records from the UK (2016) and the USA (2020).
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Figure 8. Mapping of countries and years by preferred X value.

Recent research on the X-minute city has increasingly shifted from promoting the
concept toward addressing its conceptual, methodological, and operational challenges. For
example, a recent review study has questioned how proximity should be measured and
compared across different urban contexts, arguing that accessibility depends not only on
travel time, but also on urban morphology, transport modes, demographic characteristics,
and the distribution of essential services [69]. Similarly, research on the operationalization
of the X-minute city has highlighted the need for context-sensitive planning frameworks
capable of accommodating diverse urban forms while supporting regeneration and sus-
tainable development [70]. These studies collectively suggest that the X-minute city is
evolving from a normative planning vision into a more measurable and evidence-based
urban planning framework.

The findings from the present study complement this emerging body of literature from
a different perspective [68,71,72]. Rather than examining how X-minute cities should be
implemented, our bibliometric analysis investigates how the concept is positioned within
the broader evolution of urban planning research. The observed patterns indicate that the
X-minute city is increasingly associated with smart, sustainable, and livable city research,
suggesting that proximity-based planning is becoming part of a wider multidisciplinary
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urban agenda. This perspective extends previous reviews by positioning the X-minute
city not as an isolated planning concept, but as an emerging component of integrated
urban planning discourse supporting the research on smart city, eco-city, and other urban
planning paradigms [73-84].

Our integrated perspective represents an important contribution to the growing X-
minute city literature. Previous reviews have predominantly examined the concept from
the perspectives of proximity measurement, accessibility assessment, urban regeneration,
or implementation strategies. In contrast, the present study investigates how the X-minute
city is evolving relative to three established urban paradigms: smart, sustainable, and
livable cities. By mapping these bibliometric associations, the study provides new insights
into the changing intellectual landscape of urban planning research and identifies emerging
directions for future interdisciplinary investigations.

4.5. Patterns of Associations Among the Four Urban Paradigms

Figure 9 illustrates the conceptual relationships among the four urban paradigms
analyzed in this study: smart city, sustainable city, livable city, and X-minute city. Each
paradigm is defined by a distinct set of key attributes, such as smart governance, envi-
ronmental sustainability, well-being, and proximity, that reflect its unique focus within
urban development discourse. The diagram highlights the core overlapping principles that
connect these models, including sustainability, digitalization, accessibility, governance, and
human-centered design. In addition to these central elements, specific bilateral overlaps are
mapped: smart city and sustainable city literature exhibits a strong pattern of co-occurrence,
suggesting that these paradigms are frequently discussed together within the scholarly
literature in the form of smart, sustainable development and environmental technology so-
lutions; sustainable cities and livable cities share emphasis on public spaces and community
well-being; livable cities and X-Minute cities intersect through walkability and human-
centered urban design; and smart cities and X-minute cities align through digitalization for
enhanced accessibility and mobility. By synthesizing these relationships, Figure 8 provides
a comprehensive visual framework that clarifies the interconnectedness and distinctiveness
of each city model within the broader context of sustainable urban development.
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Figure 9. Conceptual relationships among the four urban paradigms.

https://doi.org/10.3390/land 15071262


https://doi.org/10.3390/land15071262

Land 2026, 15, 1262

20 of 27

4.6. Comparative Analysis of Conceptual Intersections

As illustrated in Figure 10, the citation and co-occurrence analyses underscore a
hierarchy in conceptual connectivity. Smart and sustainable cities exhibit the strongest
academic synergy, a relationship extensively explored in foundational works [14,34]. These
works position smart technologies as both enablers and drivers of urban sustainability,
emphasizing energy efficiency, digital governance, and environmental responsiveness.
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POTENTIAL

& LIMITED
@ STUDIES G}
SMART AND LIVABLE AND
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Figure 10. Smart-sustainable vs. livable 15-min cities.

The dominance of the smart-sustainable city nexus reflects more than simple co-
occurrence within the literature. It indicates a fundamental shift in urban planning theory
whereby digital technologies are increasingly viewed as enabling mechanisms for achieving
sustainability objectives rather than as ends in themselves. This convergence suggests that
technological innovation has become embedded within broader environmental, economic,
and social agendas, moving urban planning away from technology-driven approaches
toward integrated sustainability transitions. Consequently, smartness has evolved from a
stand-alone paradigm into a supporting dimension of sustainable urban development.

By contrast, livable cities and X-minute cities remain underrepresented in the literature
when paired with other frameworks. Their presence, however, introduces nuanced perspec-
tives related to spatial equity, mental well-being, and walkable accessibility. The limited
co-occurrence between livable and X-minute cities suggests untapped research potential, par-
ticularly in operationalizing quality-of-life metrics within proximity-driven planning models.

The comparatively weaker bibliometric links involving livable and X-minute city
paradigms should not be interpreted as evidence of lower importance. Instead, they reflect
the relatively recent emergence and evolving conceptualization of human-centered and
proximity-based planning within the urban literature. Unlike smart and sustainable cities,
which have benefited from decades of policy initiatives and international research pro-
grams, these paradigms are still developing their theoretical foundations and operational
frameworks. Their growing association with the other paradigms suggests that future
urban research is increasingly shifting toward integrated models that balance technological
innovation with accessibility, well-being, spatial equity, and quality of life.

While the literature consistently promotes the integration of smart and sustainable
paradigms, the relatively fragmented discourse on livability and chrono-urbanism invites
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Global Sustainability Objectives

Integrated Strategies

Hybrid Planning Agendas

critical inquiry. It remains unclear whether these paradigms are under-theorized or inher-
ently niche, which reveals a gap in the urban scholarship that future work should address.

Taken together, the bibliometric patterns suggest that contemporary urban planning
research is moving away from isolated planning paradigms toward integrated urban devel-
opment frameworks. The strong association between smart and sustainable cities reflects
the increasing recognition that technological innovation is most valuable when aligned with
broader environmental and social objectives. Conversely, the comparatively weaker links
involving livable and X-minute cities do not imply lower importance, but rather indicate
that these human-centered paradigms are still evolving within scholarly discourse. Their
growing presence alongside smart and sustainable city research suggests an emerging shift
toward planning approaches that combine digital innovation with accessibility, well-being,
spatial equity, and quality of life. This evolution reflects a broader transformation in urban
theory, where technological, environmental, and social objectives are increasingly viewed
as complementary rather than competing dimensions of urban development.

Unlike previous bibliometric studies that have primarily examined selected pairs or
subsets of urban paradigms, this study provides an integrated perspective on four influen-
tial urban models within a single analytical framework. This broader perspective reveals
not only the dominant relationships already recognized in the literature, but also highlights
emerging associations involving proximity-based and human-centered planning paradigms.
Consequently, the study contributes to a more comprehensive understanding of how urban
research is evolving toward multidimensional planning approaches that simultaneously
address technological innovation, sustainability, accessibility, and quality of life.

4.7. Theoretical and Practical Implications

At a theoretical level, this study contributes to the conceptual clarity of urban frame-
works by empirically tracing the interrelations among dominant city paradigms. It chal-
lenges the traditional compartmentalization of smart, sustainable, livable, and proximity-
based planning by proposing a meta-framework grounded in bibliometric evidence. The
results suggest a shift toward a post-disciplinary urbanism where technology, ecology, and
human-centric values intersect fluidly.

At a practical level, for urban policymakers and planners, the findings advocate for
integrated strategies that leverage the synergies among city paradigms. Urban devel-
opment initiatives should simultaneously pursue smart governance, sustainable infras-
tructure, inclusive design, and proximity planning. Investments in digital tools, public
space design, and mobility systems should be evaluated not in isolation, but for their
cross-cutting impacts on livability and sustainability. Figure 11 summarizes the aforemen-
tioned implications; these insights are particularly relevant for cities undergoing rapid
transformation. Rather than adopting singular models, urban leaders are encouraged to
formulate hybrid planning agendas that reflect local needs while aligning with global urban
sustainability objectives.

Conceptual Clarity
Paradigm Shift

Figure 11. Theoretical and practical implications.
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From a theoretical perspective, the findings suggest that contemporary urban plan-
ning should no longer regard smart, sustainable, livable, and X-minute city paradigms
as competing models. Instead, they appear to represent complementary dimensions of a
broader urban transformation agenda. Although bibliometric associations do not estab-
lish theoretical integration, the observed patterns indicate increasing scholarly attention
to multidisciplinary approaches that combine technological innovation, environmental
sustainability, spatial accessibility, and human well-being. This perspective provides a
useful foundation for future conceptual and empirical research seeking to develop more
integrated urban planning frameworks.

Opverall, the observed bibliometric patterns suggest that contemporary urban planning
is transitioning from competing urban paradigms toward complementary and integrated
frameworks. Rather than replacing one another, smart, sustainable, livable, and X-minute
city concepts increasingly function as interdependent dimensions of urban transformation.
This finding contributes to urban theory by supporting a multidimensional perspective
in which technological innovation, environmental sustainability, human well-being, and
spatial accessibility are no longer treated as separate planning objectives, but as mutually
reinforcing components of resilient and future-ready cities.

4.8. Limitations and Future Research

Although this study offers insightful information about the relationships among city
concepts, it is constrained by its reliance on bibliometric analysis, which might not fully
capture all of these frameworks’ subtleties. While bibliometric analysis effectively maps
scholarly trends, it may not capture the practical nuances of these paradigms in diverse
urban contexts. Fieldwork case studies and qualitative analyses could all be used in future
research to better understand these connections in particular urban settings. More research
could also examine the X-minute city concept’s practical application and effects on quality
of life and urban resilience as it develops. A comprehensive approach to tackling the
complex issues of urbanization is provided by the integration of smart, sustainable, livable,
and X-minute city frameworks. Future research could

e Employ case studies or qualitative methods to explore how these frameworks interact
in specific cities.

e Investigate the real-world impacts of X-minute city implementations on urban re-
silience and equity.

e  Examine policy barriers to integrating these paradigms in governance structures.

In addition, this study intentionally focused on four influential urban paradigms to en-
able a coherent comparative analysis. Future research could expand the framework by incor-
porating additional paradigms, such as resilient, regenerative, healthy, eco-, or knowledge
cities, to examine their evolving relationships within the broader urban planning literature.

Another limitation is the exclusive use of the Scopus database. Although Scopus
offers extensive interdisciplinary coverage and is widely used in bibliometric research,
publications indexed exclusively in other databases, such as Web of Science, were not
included. Future studies could employ multiple databases to compare coverage and assess
the robustness of the conceptual networks identified in this study.

Also, the search strategy focused on the established names of the selected urban
paradigms. Consequently, publications discussing similar ideas using different termi-
nology may not have been captured. Future studies could incorporate broader seman-
tic search strategies or synonym-based queries to examine whether similar conceptual
patterns emerge.

At a methodological level, the observed co-occurrence of keywords and concepts
reflects patterns of association within the published literature rather than direct evidence
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of theoretical integration or causal relationships. Consequently, the identified conceptual
linkages should be interpreted as indications of shared research attention and evolving
scholarly discourse. Future research employing systematic literature reviews, qualita-
tive synthesis, or conceptual analysis could further examine whether these bibliometric
associations correspond to deeper theoretical convergence among urban paradigms.

5. Conclusions

This study used bibliometric co-occurrence and citation analyses to investigate the
relationships among four major urban concepts: livable cities, sustainable cities, smart cities,
and X-minute cities. This study attempted to illustrate the thematic overlaps and synergies
among these frameworks by concentrating on their co-occurrence in scholarly literature,
thus advancing a more comprehensive understanding of urban development paradigms.

Due to its inherent technological and systemic adaptability, the smart city concept
emerged as the most frequently addressed category, and it serves as a crucial link to
other city concepts, according to the analysis. Subsequently, sustainable cities emerged,
showcasing their fundamental significance in urban studies and their dependence on
integrative methods, especially with smart city frameworks, to accomplish social, economic,
and environmental objectives. Even though livable cities were less common, their close
relationships to other categories highlighted how important they are for developing human-
centered urban environments. Finally, the X-minute city is a relatively new idea indicating
new possibilities by focusing on accessibility and closeness while aligning with smart
technologies and sustainability. By showing that these city concepts are not distinct, but
rather complementary, frameworks that work together to address the intricate problems of
urbanization, this study emphasizes the interconnectedness of urban paradigms.

The results highlight the necessity of interdisciplinary methods in urban planning
and policymaking wherein livability metrics, proximity planning, smart technologies,
and sustainable practices are combined to produce comprehensive urban strategies. By
highlighting significant thematic clusters and seminal works that influence the field, this
research establishes a basis for future investigation and adds to the scholarly conversation.
This study’s findings have important ramifications for policymaking and urban planning.
Adopting integrated strategies that capitalize on the advantages of each urban concept is
encouraged for planners and policymakers. For instance, integrating smart technology into
frameworks for livable and sustainable cities can improve mobility, energy efficiency, and
citizen participation. In a similar vein, adopting X-minute city concepts can increase active
mobility, decrease reliance on cars, and improve accessibility. The literature’s overlap shows
that a multifaceted strategy is necessary to meet the various needs of urban populations
while maintaining social justice and environmental resilience.

By overcoming these paradigms, cities can progress toward a future that is inclusive,
equitable, and human-centered, in addition to being technologically sophisticated and
environmentally sustainable. A first step toward implementing such integrated urban
strategies is provided by this research.

Author Contributions: Conceptualization, C.A. and H.A.B.; methodology, C.A. and A.A.-H.; software,
H.A.B,; validation, H.A.B. and C.A; formal analysis, H.A.B.; investigation, H.A.B.; resources, H.A.B.
and G.H.T.L.; data curation, H.A.B. and C.A.; writing—original draft preparation, A.A.-H.; writing—
review and editing, C.A. and G.H.T.L.; visualization, H.A.B.; supervision, C.A. and A.A.-H.; project
administration, C.A. All authors have read and agreed to the published version of the manuscript.

Funding: This research was partially funded by Sultan Qaboos University-MSc Exemption from
Tuition Fees Scholarship.

https://doi.org/10.3390/land 15071262


https://doi.org/10.3390/land15071262

Land 2026, 15, 1262 24 of 27

Data Availability Statement: The original contributions presented in the study are included in the
article; further inquiries can be directed to the corresponding author.

Acknowledgments: We would like to thank Sultan Qaboos University for the continuous support.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1. Chen, M.; Zhang, H.; Liu, W.; Zhang, W. The global pattern of urbanization and economic growth: Evidence from the last three
decades. PLoS ONE 2014, 9, €103799. [CrossRef] [PubMed]

2. Lai, O. 7 Smart Cities in the World in 2022. Earth.org. 2022. Available online: https:/ /earth.org/top-7-smart-cities-in-theworld /
(accessed on 5 December 2022).

3.  The Economist. Can Russia Create a New Silicon Valley? 2012. Available online: http://www.economist.com/node /21558602
(accessed on 2 September 2014).

4. Jiang, S.; Wei, Z. Urbanization exacerbated the rapid growth of summer cooling demands in China from 1980 to 2023. Sustain.
Cities Soc. 2024, 106, 105382. [CrossRef]

5. Grimmond, S.; Bouchet, V.; Molina, L.T.; Baklanov, A.; Tan, J.; Schliinzen, K.H.; Mills, G.; Golding, B.; Masson, V.; Ren, C.; et al.
Integrated urban hydrometeorological, climate, and environmental services: Concept, methodology, and key messages. Urban
Clim. 2020, 33, 100623. [CrossRef] [PubMed]

6.  Scott, A.J. A World in Emergence: Cities and Regions in the 21st Century, 1st ed.; Edward Elgar Publishing: Cheltenham, UK, 2012.

7. Benedictus, L. Blowing in the Wind: Why Do So Many Cities Have Poor East Ends? The Guardian. 2017. Available online:
https:/ /www.theguardian.com/cities /2017 /may /12 /blowing-wind-cities-poor-east-endshttps: / /www.theguardian.com (ac-
cessed on 1 July 2026).

8. Glaeser, E.L. Are cities dying? J. Econ. Perspect. 1998, 12, 139-160. [CrossRef]

9.  United Nations. Shanghai Manual: A Guide for Sustainable Urban Development in the 21st Century; Orient Publishing Center:
Shanghai, China, 2011; pp. 13-16. Available online: https://www.un.org/esa/dsd/susdevtopics/sdt_pdfs/shanghaimanual /
Introduction.pdf (accessed on 1 July 2026).

10. Yigitcanlar, T.; Kamruzzaman, M.; Foth, M.; Sabatini-Marques, J.; da Costa, E.; Ioppolo, G. Can cities become smart without being
sustainable? A systematic review of the literature. Sustain. Cities Soc. 2019, 45, 348-365. [CrossRef]

11. Caragliu, A.; Del Bo, C.; Nijkamp, P. Smart cities in Europe. J. Urban Technol. 2011, 18, 65-82. [CrossRef]

12.  Campbell, T. Beyond Smart Cities: How Cities Network, Learn and Innovate; Earthscan LLC: Washington, DC, USA, 2012.

13. deJong, M.; Joss, S.; Schraven, D.; Zhan, C.; Weijnen, M. Sustainable-smart-resilient-low carbon-eco-knowledge cities: Making
sense of a multitude of concepts promoting sustainable urbanization. J. Clean. Prod. 2015, 109, 25-38. [CrossRef]

14. Ahvenniemi, H.; Huovila, A.; Pinto-Sepp4, 1.; Airaksinen, M. What are the differences between sustainable and smart cities?
Cities 2017, 60, 234-245. [CrossRef]

15. Gavris, A. Sustainability and smartness interplay nexus: A bibliometric analysis from 1992 to 2022. Int. J. Urban Sci. 2024, 29,
9-36. [CrossRef]

16. El-Kholei, A.O.; Yassein, G.; Rizkallah, 1.S. Navigating urban sustainability: Balancing livability, smartness, services and
environment through AHP analysis. Open House Int. 2025, 50, 250-268. [CrossRef]

17.  Ebrahiem, S.; El-Kholei, A.O.; Yassein, G. Socially sustainable smart cities: Mapping the research trends by co-word analysis.
Open House Int. 2024, 49, 315-339. [CrossRef]

18. Huang, S.; Huang, H.; He, S.; Yu, X. Shaping future home: Understanding quality of life and citizenship in smart cities. Open
House Int. 2025, 50, 139-157. [CrossRef]

19. Khavarian-Garmsir, A.R.; Sharifi, A.; Sadeghi, A. The 15-minute city: Urban planning and design efforts toward creating
sustainable neighborhoods. Cities 2023, 132, 104101. [CrossRef]

20. Merigo, J.; Yang, J. Accounting research: A bibliometric analysis. Aust. Account. Rev. 2017, 27, 71-100.

21. Aria, M,; Cuccurullo, C. Bibliometrix: An R-tool for comprehensive science mapping analysis. J. Inf. 2017, 11, 959-975. [CrossRef]

22.  Baker, HK,; Kumar, S.; Pandey, N. Forty years of the Journal of Futures Markets: A bibliometric overview. J. Futur. Mark. 2021, 41,
1027-1054. [CrossRef]

23. Cobo, M.].; Lépez-Herrera, A.G.; Herrera-Viedma, E.; Herrera, F. An approach for detecting, quantifying, and visualizing the
evolution of a research field: A practical application to the Fuzzy Sets Theory field. J. Inf. 2011, 5, 146-166. [CrossRef]

24. Ramos-Rodriguez, A.R.; Ruiz-Navarro, J. Changes in the intellectual structure of strategic management research: A bibliometric
study of the Strategic Management Journal, 1980-2000. Strateg. Manag. J. 2004, 25, 981-1004. [CrossRef]

25. da Silva Tomadon, L.; do Couto, E.V.; de Vries, W.T.; Moretto, Y. Smart city and sustainability indicators: A bibliometric literature

review. Discov. Sustain. 2024, 5, 143. [CrossRef]

https:/ /doi.org/10.3390/land 15071262


https://doi.org/10.1371/journal.pone.0103799
https://www.ncbi.nlm.nih.gov/pubmed/25099392
https://earth.org/top-7-smart-cities-in-theworld/
http://www.economist.com/node/21558602
https://doi.org/10.1016/j.scs.2024.105382
https://doi.org/10.1016/j.uclim.2020.100623
https://www.ncbi.nlm.nih.gov/pubmed/32292692
https://www.theguardian.com/cities/2017/may/12/blowing-wind-cities-poor-east-endshttps://www.theguardian.com
https://doi.org/10.1257/jep.12.2.139
https://www.un.org/esa/dsd/susdevtopics/sdt_pdfs/shanghaimanual/Introduction.pdf
https://www.un.org/esa/dsd/susdevtopics/sdt_pdfs/shanghaimanual/Introduction.pdf
https://doi.org/10.1016/j.scs.2018.11.033
https://doi.org/10.1080/10630732.2011.601117
https://doi.org/10.1016/j.jclepro.2015.02.004
https://doi.org/10.1016/j.cities.2016.09.009
https://doi.org/10.1080/12265934.2024.2317164
https://doi.org/10.1108/OHI-10-2023-0247
https://doi.org/10.1108/OHI-10-2022-0247
https://doi.org/10.1108/OHI-12-2023-0289
https://doi.org/10.1016/j.cities.2022.104101
https://doi.org/10.1016/j.joi.2017.08.007
https://doi.org/10.1002/fut.22211
https://doi.org/10.1016/j.joi.2010.10.007
https://doi.org/10.1002/smj.396
https://doi.org/10.1007/s43621-024-00328-w
https://doi.org/10.3390/land15071262

Land 2026, 15, 1262 25 of 27

26.

27.

28.

29.

30.

31.
32.

33.

34.

35.

36.

37.

38.

39.

40.

41.
42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

Javidroozi, V.; Carter, C.; Grace, M.; Shah, H. Smart, Sustainable, Green Cities: A State-of-the-Art Review. Sustainability 2023, 15,
5353. [CrossRef]

Appio, EP; Cesaroni, F; Di Minin, A. Visualizing the structure and bridges of the intellectual property management and strategy
literature: A document co-citation analysis. Scientometrics 2014, 101, 623-661. [CrossRef]

Lawelai, H. Understanding Digital Governance in Smart Cities: In-Depth Study Utilizing VOSviewer and CiteSpace. In E3S Web
of Conferences; EDP Sciences: Les Ulis, France, 2023. [CrossRef]

Krabokoukis, T.; Polyzos, S. A Bibliometric Analysis of Integrating Tourism Development into Urban Planning. Sustainability
2023, 15, 14886. [CrossRef]

Gobster, P. (Text) Mining the LANDscape: Themes and Trends over 40 years of Landscape and Urban Planning. Landsc. Urban
Plan. 2014, 126, 21-30. [CrossRef]

Sharifi, A. A typology of smart city assessment tools and indicator sets. Sustain. Cities Soc. 2020, 53, 101936. [CrossRef]

Zhao, Z.; Li, L.; Xin, C.; Yin, Y.; Zhang, R.; Guo, J. A bibliometric analysis of 100 top-cited journal articles related to acupuncture
regulation of the autonomic nervous system. Front. Neurosci. 2022, 16, 1086087. [CrossRef] [PubMed]

Donthu, N.; Kumar, S.; Mukherjee, D.; Pandey, N.; Lim, W.M. How to conduct a bibliometric analysis: An overview and
guidelines. J. Bus. Res. 2021, 133, 285-296. [CrossRef]

Bibri, S.E.; Krogstie, J. ICT of the new wave of computing for sustainable urban forms: Their big data and context-aware
augmented typologies and design concepts. Sustain. Cities Soc. 2017, 32, 449-474. [CrossRef]

Moreno, C.; Allam, Z.; Chabaud, D.; Gall, C.; Pratlong, F. Introducing the “15-minute city”: Sustainability, resilience, and place
identity in future post-pandemic cities. Smart Cities 2021, 4, 93-111. [CrossRef]

Bibri, S.E. Smart sustainable cities of the future: The untapped potential of big data analytics and context-aware computing for
advancing sustainability. In Urban Book Series; Springer: Berlin/Heidelberg, Germany, 2018. [CrossRef]

Gabrys, J. Programming environments: Environmentality and citizen sensing in the smart city. Environ. Plan. D Soc. Space 2014,
32, 30-48. [CrossRef]

Zygiaris, S. Smart city reference model: Assisting planners to conceptualize the building of smart city innovation ecosystems. J.
Knowl. Econ. 2013, 4, 217-231. [CrossRef]

Lim, Y.; Edelenbos, J.; Gianoli, A. Identifying the results of smart city development: Findings from systematic literature review.
Cities 2019, 95, 102397. [CrossRef]

Toh, C.K. Smart city indexes, criteria, indicators and rankings: An in-depth investigation and analysis. IET Smart Cities 2022, 4,
211-228. [CrossRef]

Angelidou, M. Smart cities: A conjuncture of four forces. Cities 2015, 47, 95-106. [CrossRef]

Giffinger, R.; Fertner, C.; Kramar, H.; Kalasek, R.; Pichler-Milanovic, N.; Meijers, E. Smart Cities: Ranking of European Medium-sized
Cities (Final Report); Centre of Regional Science: Vienna, UT, USA, 2007.

Giffinger, R.; Gudrun, H. Smart cities ranking: An effective instrument for the positioning of cities? ACE Archit. City Environ.
2010, 4, 7-25. [CrossRef]

Shi, X.; Ling, G.H.T.; Alalouch, C.; Leng, P.C.; Lim, S.B.; Rashid, M.FA.; Rahmat, A. Smart Cities and Public Participation: A
Bibliometric Analysis and Conceptualization of the Social-Ecological System Framework; Open House International: Leeds, UK, 2025.
[CrossRef]

Ling, P-S.; Lim, S.B.; Wong, S.Y.; Ritchie, D.S. Elevating Malaysian public willingness in smart city development supported by
governmental initiatives. Open House Int. 2025, 51, 233-251. [CrossRef]

Wang, Y.; Zhang, Y.; Zhang, W.; Zhang, T. Investigating the public’s willingness to participate in the construction of smart cities:
Evidence from China. Open House Int. 2024, 49, 122-143. [CrossRef]

Sameer, N.; Alalouch, C.; Saleh, M.S.; Al-Saadi, S. 3D digital participatory planning in smart and sustainable cities: An evaluation
empirical study. Proc. Inst. Civ. Eng.-Urban Des. Plan. 2025, 178, 124-135. [CrossRef]

Sameer, N.; Alalouch, C.; Al-Saadi, S.; Saleh, M.S. Toward smart sustainable cities: Assessment of stakeholders’ readiness for
digital participatory planning. Archnet-IJAR 2024, 18, 914-936. [CrossRef]

Sameer, N.; Alalouch, C.; Saleh, M.S.; Al-Saadji, S.; Saleem, A. Towards sustainable smart cities: A study on digital participatory
planning in Oman. Proc. Inst. Civ. Eng.-Urban Des. Plan. 2022, 175, 72-90. [CrossRef]

Bouzguenda, I.; Fava, N.; Alalouch, C. Would 3D digital participatory planning improve social sustainability in smart cities? An
empirical evaluation study in less-advantaged areas. J. Urban Technol. 2022, 29, 41-71. [CrossRef]

Bouzguenda, I.; Alalouch, C.; Fava, N. Examining digital participatory planning: Maturity assessment in a Small Dutch city. J.
Clean. Prod. 2020, 264, 121706. [CrossRef]

Bibri, S.E.; Krogstie, J. Smart sustainable cities of the future: An extensive interdisciplinary literature review. Sustain. Cities Soc.
2017, 31, 183-212. [CrossRef]

https://doi.org/10.3390/land 15071262


https://doi.org/10.3390/su15065353
https://doi.org/10.1007/s11192-014-1329-0
https://doi.org/10.1051/e3sconf/202344007003
https://doi.org/10.3390/su152014886
https://doi.org/10.1016/J.LANDURBPLAN.2014.02.025
https://doi.org/10.1016/j.scs.2019.101936
https://doi.org/10.3389/fnins.2022.1086087
https://www.ncbi.nlm.nih.gov/pubmed/36620457
https://doi.org/10.1016/j.jbusres.2021.04.070
https://doi.org/10.1016/j.scs.2017.05.002
https://doi.org/10.3390/smartcities4010006
https://doi.org/10.1007/978-3-319-73981-6
https://doi.org/10.1068/d16812
https://doi.org/10.1007/s13132-012-0089-4
https://doi.org/10.1016/j.cities.2019.102397
https://doi.org/10.1049/smc2.12036
https://doi.org/10.1016/j.cities.2015.05.004
https://doi.org/10.5821/ace.v4i12.2486
https://doi.org/10.1108/OHI-11-2024-0372
https://doi.org/10.1108/OHI-10-2024-0333
https://doi.org/10.1108/OHI-10-2022-0279
https://doi.org/10.1680/jurdp.24.00058
https://doi.org/10.1108/ARCH-06-2023-0159
https://doi.org/10.1680/jurdp.21.00040
https://doi.org/10.1080/10630732.2021.1900772
https://doi.org/10.1016/j.jclepro.2020.121706
https://doi.org/10.1016/j.scs.2017.02.016
https://doi.org/10.3390/land15071262

Land 2026, 15, 1262 26 of 27

53.

54.
55.

56.

57.

58.

59.

60.

61.

62.

63.
64.

65.
66.

67.

68.

69.

70.

71.

72.
73.

74.

75.

76.

77.

78.

79.

80.

81.
82.

Roy, M. Planning for sustainable urbanisation in fast-growing cities: Mitigation and adaptation issues addressed in Dhaka,
Bangladesh. Habitat Int. 2009, 33, 276-286. [CrossRef]

Rogers, R. Cities for a Small Planet, 1st ed.; Westview Press: Boulder, CO, USA, 1998.

Rode, P; Burdett, R. Cities: Investing in Energy and Resource Efficiency. 2011. Available online: http://www.un.org/en/
sustainablefuture/cities.shtml (accessed on 11 March 2014).

United Nations. The Future We Want: Outcome Document. 2012. Available online: https://sustainabledevelopment.un.org/rio2
0/futurewewant (accessed on 22 February 2018).

United Nations. Transforming Our World: The 2030 Agenda for Sustainable Development. Resolution Adopted by the General
Assembly. 2015. Available online: https://sdgs.un.org/2030agenda (accessed on 1 July 2026).

Lynch, K. The Image of the City; MIT Press: Cambridge, MA, USA, 1960.

Jacobs, J. The Death and Life of Great American Cities; Random House: New York, NY, USA, 1961.

Whyte, W.H. The Social Life of Small Urban Spaces; Project for Public Spaces: New York, NY, USA, 1980.

United Nations. Report of Habitat: United Nations Conference on Human Settlements; United Nations: Vancouver, Canada, 1976. Avail-
able online: https://digitallibrary.un.org/record/793768?In=en&v=pdfhttps:/ /unhabitat.org /habitat-i-conference-vancouver-
1976-documents-and-reports (accessed on 1 July 2026).

Mumford, L. The City in History: Its Origins, Its Transformations, and Its Prospects; Harcourt, Brace & World: New York, NY,
USA, 1961.

Caplin, L.; Caplin, M. The Sociology of Urban Life; Routledge: London, UK, 1990.

Salzano, E. Seven aims for the livable city. In Making Cities Livable; Lennard, S.H., von Ungern-Sternberg, H.L., Lennard, H.L.,
Eds.; Gondolier Press: California, CA, USA, 1997.

Mackness, B.Y.K.; White, I. Towards the 20-minute city. Build 2021, 183, 71-72.

Cheng, L.; Chen, X.; Yang, S.; Cao, Z.; De Vos, J.; Witlox, F. Active travel for active ageing in China: The role of built environment.
J. Transp. Geogr. 2019, 76, 142-152. [CrossRef]

Gehrke, S.R.; Wang, L. Operationalizing the neighborhood effects of the built environment on travel behavior. J. Transp. Geogr.
2020, 82, 102561. [CrossRef]

Murgante, B.; Patimisco, L.; Annunziata, A. Developing a 15-minute city: A comparative study of four Italian cities—Cagliari,
Perugia, Pisa, and Trieste. Cities 2024, 146, 104765. [CrossRef]

Megahed, G.; Elshater, A.; Afifi, S.; Elrefaie, M.A. Reconceptualizing Proximity Measurement Approaches through the Urban
Discourse on the X-Minute City. Sustainability 2024, 16, 1303. [CrossRef]

Pinto, F.; Akhavan, M. Reimagining Proximity: Operationalising the X-Minute City and Urban Regeneration in Amsterdam and
Milan. Land 2026, 15, 71. [CrossRef]

Khavarian-Garmsir, A. A systematic review of shrinking cities literature: Lessons from the past and directions for the future. Int.
Plan. Stud. 2023, 28, 219-238. [CrossRef]

Menon, A. Smart cities, livable cities. GfK Mark. Intell. Rev. 2017, 9, 48-52. [CrossRef]

Bibri, S.E.; Krogstie, J. The core enabling technologies of big data analytics and context-aware computing for smart sustainable
cities: A review and synthesis. . Big Data 2017, 4, 38. [CrossRef]

Brundtland Commission. Our Common Future. 1987. Available online: https://www.are.admin.ch/en/1987-brundtland-report
(accessed on 25 February 2014).

Goémez Fernandez, ].E,; Olivencia Polo, F.; Crespo Marquez, A. A review of the use of artificial neural network models for energy
and reliability prediction: A study of the solar PV, hydraulic, and wind energy sources. Appl. Sci. 2019, 9, 1844. [CrossRef]
Gonzalez, E.; Kandpal, V.; Machado, M.; Martens, M.; Majumdar, S. A Bibliometric Analysis of Circular Economies through
Sustainable Smart Cities. Sustainability 2023, 15, 15892. [CrossRef]

Joss, S.; Molella, A.P. The eco-city as urban technology: Perspectives on Caofeidian International Eco-City (China). J. Urban
Technol. 2013, 20, 115-137. [CrossRef]

Lee, ].H.; Phaal, R.; Lee, S.-H. An integrated service-device-technology roadmap for smart city development. Technol. Forecast.
Soc. Change 2013, 80, 286-306. [CrossRef]

Ramirez Lopez, L.J.; Grijalba Castro, A.I. Sustainability and Resilience in Smart City Planning: A Review. Sustainability 2021, 13,
181. [CrossRef]

Newman, P. Low Carbon Green Growth: Tracking Progress in Australia’s Built Environment Industry Towards a Green Economy;
Swinburne Research Bank: Hawthorn, Australia, 2013. [CrossRef]

Ni, P; Jie, Z.-Q. Urban Competitiveness and Innovation; Edward Elgar: Cheltenham, UK, 2014.

Roseland, M. Dimensions of the eco-city. Cities 1997, 14, 197-202. [CrossRef]

https:/ /doi.org/10.3390/land 15071262


https://doi.org/10.1016/j.habitatint.2008.10.022
http://www.un.org/en/sustainablefuture/cities.shtml
http://www.un.org/en/sustainablefuture/cities.shtml
https://sustainabledevelopment.un.org/rio20/futurewewant
https://sustainabledevelopment.un.org/rio20/futurewewant
https://sdgs.un.org/2030agenda
https://digitallibrary.un.org/record/793768?ln=en&v=pdfhttps://unhabitat.org/habitat-i-conference-vancouver-1976-documents-and-reports
https://digitallibrary.un.org/record/793768?ln=en&v=pdfhttps://unhabitat.org/habitat-i-conference-vancouver-1976-documents-and-reports
https://doi.org/10.1016/j.jtrangeo.2019.03.010
https://doi.org/10.1016/j.jtrangeo.2019.102561
https://doi.org/10.1016/j.cities.2023.104765
https://doi.org/10.3390/su16031303
https://doi.org/10.3390/land15010071
https://doi.org/10.1080/13563475.2023.2205030
https://doi.org/10.1515/gfkmir-2017-0008
https://doi.org/10.1186/s40537-017-0091-6
https://www.are.admin.ch/en/1987-brundtland-report
https://doi.org/10.3390/app9091844
https://doi.org/10.3390/su152215892
https://doi.org/10.1080/10630732.2012.735105
https://doi.org/10.1016/j.techfore.2012.09.020
https://doi.org/10.3390/SU13010181
https://doi.org/10.25916/sut.26254739
https://doi.org/10.1016/S0264-2751(97)00003-6
https://doi.org/10.3390/land15071262

Land 2026, 15, 1262 27 of 27

83. van Eck, N.J.; Waltman, L. Software survey: VOSviewer, a computer program for bibliometric mapping. Scientometrics 2010, 84,
523-538. [CrossRef] [PubMed]

84. Yigitcanlar, T.; Velibeyoglu, K.; Martinez-Fernandez, C. Rising knowledge cities: The role of urban knowledge precincts. J. Knowl.
Manag. 2008, 12, 8-20. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/land 15071262


https://doi.org/10.1007/s11192-009-0146-3
https://www.ncbi.nlm.nih.gov/pubmed/20585380
https://doi.org/10.1108/13673270810902902
https://doi.org/10.3390/land15071262

	Introduction 
	Research Design and Selection Criteria 
	Bibliometric Analysis 
	Data Source 
	Search Strategy: Science Mapping Techniques 


	Results 
	Keyword Co-Occurrence Analysis 
	Conceptual Linkages 
	Density Visualization Insights 

	Citation Analysis 
	Dominance of the Smart–Sustainable City Nexus 
	Emerging Connections to X-Minute Cities 
	Technological Foundations 
	Link Weight Analysis 
	Key Implications 


	Discussion 
	Smart City 
	Sustainable City 
	Livable City 
	X-Minute City 
	Patterns of Associations Among the Four Urban Paradigms 
	Comparative Analysis of Conceptual Intersections 
	Theoretical and Practical Implications 
	Limitations and Future Research 

	Conclusions 
	References

