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Abstract

This study aimed to conduct a systematic review and bibliometric analysis of the global and Iranian scientific
literature concerning the application of Artificial Intelligence (Al) in smart city planning. It sought to identify
international research trends, key thematic clusters, and prominent scientific collaborations, while also
performing a comparative analysis to pinpoint specific research gaps and future directions for Iran. The research
methodology employed a dual-pronged approach. For the international scope, a bibliometric analysis of
publications was performed by using the Web of Science database. In the Iranian context, a systematic review of
relevant Farsi studies indexed in national databases—including Noormags, SID, Elmnet, and IranDoc—was
conducted. A total of 271 studies were analyzed and thematically categorized. The findings indicated substantial
global growth in this field, with China emerging as a leading scientific hub. Key international research clusters
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identified included urban modeling, smart transportation, technological infrastructure, cybersecurity, and
governance. In contrast, the analysis of domestic Iranian research revealed a predominant focus on conceptual
and infrastructural discussions, leading to significant blind spots in practical, data-driven applications and the
development of essential governance, legal, and ethical frameworks. To enhance the future trajectory of Al in
smart city research within Iran, it is crucial to strategically address these identified gaps. There must be a shift
toward localized model development, practical implementation studies, and strategic foresight. This approach
will enable successful and contextually relevant implementations, bridging the current divide between Iran's
research output and global advancements in the field.

Keywords: Artificial Intelligence (Al), Smart City, Iran, bibliographic Analysis.

Introduction
The accelerating pace of global urbanization has intensified critical challenges, such as excessive energy
consumption, environmental pollution, and significant pressure on natural resources, making the transformation
of urban management and development of innovative models an imperative necessity (Salman & Hesar, 2023).
In this context, the smart city paradigm has emerged as a technological and forward-looking response. By
harnessing foundational technologies, such as the Internet of Things (IoT), Artificial Intelligence (Al), and big
data analytics, smart cities aim to optimize energy usage, enhance urban resilience, improve citizens' quality of
life, and advance sustainability (Biberi, 2021). Despite significant technological advancements and the integration
of concepts like smart homes, intelligent transportation, and environmental monitoring, persistent challenges—
including concerns over data security, issues of social acceptance, and a lack of precise evaluation metrics—
continue to hinder their development. At the same time, researchers are working to leverage predictive analytics,
machine learning algorithms, and deep neural networks to elevate urban performance to unprecedented levels of
efficiency and autonomy (dos Santos et al., 2025; Javid et al., 2023). A key component of a smart city is urban
sustainability. Studies indicate that smart cities systematically employ innovative technologies to manage urban
services, aiming to minimize natural resource consumption, harness renewable energy, and enhance environmental
quality. These cities operate as technologically advanced, community-oriented, and environmentally compatible
spaces, optimizing urban operations through digital infrastructure and intelligent systems.

Although the smart city concept is well-established in scientific literature, policymaking, and urban planning,
a universally accepted definition remains elusive. Variations in implementation approaches and geographical
contexts mean that each city engages with the concept in a unique manner. In the 2000s, the idea was
predominantly driven by global IT corporations, gradually evolving from a purely technological vision into a
multidimensional urban policy (Fistola & Roca, 2025). Key enabling technologies include 5G networks, loT,
and Al algorithms, which are applied across various sectors, such as energy, traffic, security, spatial planning,
and healthcare. By collecting precise data and providing predictive insights, these technologies facilitate optimal
decision-making at multiple urban levels (Ning Ma, 2024; Sepehri et al., 2024). The recent emergence of "Urban
Al" focuses on the structural integration of Al into urban subsystems, including governance, social services, and
urban economy. This transformation not only reshapes traditional urban planning, but also enhances the potential
for achieving the UN's Sustainable Development Goals within cities. However, the ethical and responsible
development and application of Al in urban environments remains a critically important and debated topic
(Fistola & Roca, 2025). Accordingly, this study employed a systematic review and bibliometric analysis of both
international and domestic literature (from Iran) to illuminate future research pathways for Al-based smart city
development. The research was guided by 3 central questions:

1. Which countries lead in knowledge production related to Al in smart cities and how are international
collaboration networks structured?

2. Which scientific sources and documents have most significantly influenced the field of Al in smart cities
and what attributes account for their impact?

3. Given the existing global knowledge structure and research trends, what specific gaps and opportunities
exist for research on Al-based smart city development in Iran?
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Materials & Methods

This research employed a dual-method approach, combining quantitative bibliometric analysis with a qualitative
systematic review to provide a comprehensive overview of the research landscape. For the international analysis,
data were systematically retrieved from the Web of Science (WoS) Core Collection database on July 8, 2025. A
thorough search query was formulated by using key terms related to "Artificial Intelligence”, "Internet of Things",
and "Smart City*" to identify relevant publications from 2020 to 2025. The initial search yielded 1,752 documents,
which were meticulously screened based on predefined inclusion criteria—focusing on relevance to Al/loT
applications in urban environments, smart city concepts, urban sustainability, and operational or managerial aspects
of urban systems. This process resulted in a final corpus of 271 high-quality, relevant documents for in-depth
analysis. For the bibliometric analysis, complete records and cited references were exported and analyzed using
specialized scientometric software (VOSviewer). Techniques like co-authorship analysis (of countries and authors),
co-citation analysis (of sources and documents), and keyword co-occurrence analysis were employed to map the
intellectual structure, identify leading entities, and visualize thematic clusters.

In the Iranian context, a systematic review of domestic scholarly output was conducted. Major national
databases, including Noormags, SID, IranDoc, and EImnet, were searched by using equivalent Persian keywords
(e.g., "smart city”, "Artificial Intelligence", etc.). The retrieved studies were screened for relevance, duplicates
were removed, and the final selection was subjected to content analysis and thematic clustering. This approach
facilitated a robust comparative analysis between international trends and the characteristics of Iran's domestic
research, allowing for the identification of specific national research gaps and opportunities.

Research Findings

The analysis of publication trends revealed a significant growth in the field, particularly between 2021 and 2024,
highlighting a period of increasing scientific output and influence. Original research articles dominated the
literature, comprising 58.67% of total publications and indicating a strong focus on applied problem-solving.
Additionally, the substantial share of conference papers (22.88%) reflected the dynamic nature of the field and
the need for rapid knowledge exchange. The growing number of review articles (14.02%) signaled a shift
towards the consolidation and synthesis of the expanding knowledge base. Geographically, China emerged as the
undisputed leader in knowledge production, a status attributed to extensive R&D funding, supportive national
policies, and active international scientific collaborations. Other notable contributors included India, Saudi
Arabia, and South Korea, indicating a gradual shift of knowledge production hubs towards Asia. Saudi Arabia's
impressive performance could be linked to its recent digital transformation agendas, while South Korea retained
a strong position due to its advanced technological infrastructure.

The co-occurrence analysis of keywords revealed a complex conceptual structure organized around 6 distinct
but interconnected thematic clusters: 1) Modeling and Theoretical Frameworks (the conceptual core); 2) Smart
Transportation; 3) Technological Infrastructure (10T, 5G); 4) Data-Driven Sustainability; 5) Smart Governance;
and 6) Cybersecurity and Privacy. The centrality of the modeling cluster and its interaction with the other
clusters highlighted efforts to develop integrated models for managing the inherent complexity of urban
intelligent systems. The prominence of applied clusters, such as smart transportation and infrastructure,
demonstrated a strong commitment to addressing practical urban challenges. Concurrently, the emergence of
sustainability and governance clusters reflected increasing concerns regarding the socio-political dimensions of
smart cities. The recurring themes of cybersecurity and privacy across multiple clusters underscored the
significant ethical and legal challenges posed by urban digitalization.

The systematic review of Iranian studies drawn from databases, such as Noormags and SID, revealed a
contrasting focus. Domestic research predominantly centered on "novel technologies and smart infrastructure”,
as well as the "conceptual foundations of smart cities". In contrast, internationally prominent themes like "smart
transportation”, "cybersecurity”, and "data-driven sustainability” received considerably less attention in Iranian
literature. This suggested that Iran's scientific outputs remained largely in the conceptual and foundational
stages, while international research had progressively shifted towards practical, cross-disciplinary applications
and strategic governance frameworks. This misalignment had created specific "research blind spots™ within the
Iranian context, particularly in empirical, data-driven studies that addressed local urban issues (e.g., traffic
congestion and air pollution) using Al and in the development of tailored ethical, legal, and governance
frameworks for Urban Al.
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Discussion of Results & Conclusion

This study provided a comprehensive mapping of the intellectual structure and research trends in Al for smart
cities, juxtaposing the global landscape with the specific context of Iran. It concluded that the international
domain was characterized by dynamic growth, a clear maturation toward application-oriented and socio-
technically aware research, and distinct thematic clusters. In contrast, the findings for Iran highlighted a critical
gap between conceptual discourse and practical, context-driven Al applications. To bridge this gap and align
with global advancements, future research in Iran should strategically focus on 3 primary areas. First, a transition
from theory to practice is essential, emphasizing original, data-driven research that addresses specific Iranian
urban challenges—such as employing digital twins for urban simulation, utilizing Al for modeling air pollution
and land subsidence, and optimizing traffic management systems. Second, there is an urgent need to develop
tailored governance and ethical and legal frameworks that address organizational, financial, and political barriers
to Al adoption, while establishing robust protocols for cybersecurity and citizen data privacy. Finally, focusing
on localizing models and conducting strategic foresight is crucial. This involves adapting successful global
models to Iran's unique cultural, economic, and social contexts, as well as engaging in futures studies to
anticipate technological trends and prepare strategic scenarios for the evolution of Iranian cities. By
concentrating on these strategic pathways, Iranian researchers and policymakers can facilitate the effective,
sustainable, and contextually appropriate implementation of Al in urban development, transforming Iran from a
consumer of global knowledge into an active contributor.
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Figure (2). Time trend of publications and citations (Source: Authors)
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Figure (6). Output map of term co-occurrence analysis (Source: Authors)
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