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Introduction
Smart cities are technologically advanced urban areas designed to enhance sustainability, 

efficiency, and citizen well-being. They rely on integrated systems sup-ported by ICTs and 
the Internet of Things (IoT) for real-time monitoring and data-driven governance [1]. The 
framework of smart cities is built on six key dimensions: smart economy, smart people, smart 
governance, smart mobility, smart environment, and smart living [2]. These dimensions 
promote innovation, human development, transparency, and ecological balance [3]. Smart 
economy drives competitiveness and innovation. Smart people emphasize education and 
civic engagement [4]. Smart governance ensures accountability and participation. Smart 
mobility supports efficient and safe transport. Smart environment addresses sustainability 
and pollution control [5]. Smart living improves quality of life through better healthcare, 
housing, and education. Together, these pillars enable adaptive, inclusive, and future-ready 
urban ecosystems.

Artificial intelligence (AI) plays a pivotal role in the development of smart cities by 
enabling data-driven decision-making, automation, and adaptive urban services. Evolving 
from basic machine intelligence to advanced cognitive technologies, AI sup-ports real-time 
analytics, sustainable infrastructure management, intelligent mobility, and personalized 
living environments [6]. With the global AI market projected to reach $190 billion, its 
integration into urban systems-especially in countries like China-has enhanced service 
efficiency through smart sensors and predictive platforms [7]. Pro-jects such as Kenya’s 
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Abstract
Smart cities, driven by Artificial Intelligence (AI), are transforming urban living by enhancing efficiency, 
sustainability, and human well-being. This review explores the integration of AI in six key smart city 
domains: governance, economy, mobility, environment, living, and people. AI enables real-time decision-
making, predictive analytics, and improved public services through interconnected digital systems. 
Drawing on scholarly research from the past two decades, the paper examines AI’s role in optimizing 
urban infrastructure and addressing socio-environmental challenges. Case studies from different regions 
are also reported, demonstrating practical applications of AI in shaping sustainable urban development. 
It highlights the potential of AI to promote inclusive and resilient cities, while also addressing ethical, 
infrastructural, and policy-related challenges essential for sustainable urban development.

Keywords: Artificial intelligence; Smart cities; Urban sustainability; Digital governance; Smart 
infrastructure

ISSN: 2832-4463

http://dx.doi.org/10.31031/COJRA.2025.04.000600
https://crimsonpublishers.com/cojra/


2

COJ Robotics & Artificial Intelligence       Copyright © Zeenat Khan

COJRA.000600. 4(5).2025

Twende-Twende illustrate AI’s practical impact on traffic and safety 
[8]. However, ethical considerations, digital equity, and context-
specific implementation remain critical to ensuring that AI-driven 
smart cities are not only innovative but also inclusive, resilient, and 
sustainable.

Artificial Intelligence (AI) is revolutionizing smart cities by 
enhancing six key domains: smart governance, smart economy, 
smart mobility, smart environment, smart living, and smart 
people. In smart governance, AI improves administrative efficiency, 
transparency, and civic engagement through automation and 
predictive tools [8]. The smart economy harnesses AI for innovation, 
financial analytics, and sustainable growth [9]. Smart mobility 
benefits from intelligent traffic systems, autonomous transport, 
and integrated transit networks [10]. AI also contributes to the 
smart environment by enabling real-time monitoring of pollution, 
energy optimization, and waste management. In smart living, AI 
enhances healthcare, housing, and safety through telemedicine and 
smart home technologies [11]. The smart people domain promotes 
digital literacy, inclusive education, and participatory governance. 
These interconnected domains work together to create responsive, 
data-driven urban systems [12]. Despite significant advancements, 
issues such as ethical concerns, data privacy, and infrastructure 
limitations remain [13]. Overall, AI integration across these do-
mains is key to building sustainable, inclusive, and future-ready 
smart cities.

The integration of Artificial Intelligence (AI) into smart cities 
presents multifaceted challenges, including ethical concerns over 
data privacy, surveillance, and algorithmic bias; infrastructural 
gaps in connectivity and real-time processing; and socio-economic 
disparities that exacerbate digital exclusion [14]. Addressing 
these issues necessitates a comprehensive approach rooted in 
ethical AI design, public accountability, and inclusive governance 
[15]. Strategic recommendations emphasize the importance 
of explainable AI, citizen engagement, and infrastructure 
modernization-particularly through the adoption of IoT, 5G, 
and renewable energy systems [16]. Promoting digital literacy 
and equitable access to technology is essential to narrowing the 
digital divide and fostering civic empowerment [17]. Moreover, 
integrating complementary technologies like block chain can 
enhance security and responsiveness in critical sectors [18]. 
Ultimately, a collaborative effort among policymakers, industry 
leaders, researchers, and communities is vital to ensure that AI in 
smart cities advances not only efficiency and innovation but also 
sustainability, resilience, and social equity. 

Smart cities

The municipal landscape is shifting promptly with the advent 
of smart cities, which aim to improve urban livability through 
the use of strapping technologies and advancements. Such cities 
are designed to use intelligent and interconnected systems. As 
such, smart cities rely on Information and Tele-Communication 
Technologies (ICTs) for automation and data-supported governance 
[4]. By embedding digital infrastructure across various sectors 
such as healthcare, smart transportation and energy, education, 

and public safety, smart cities improve the service to citizen ratio 
and optimize resource allocation [7]. These systems are further 
reinforced through the pervasive use of the Internet of Things 
(IoT) which permits real-time data monitoring and sophisticated 
analytics for ongoing refinement [19]. At last, smart cities are 
crafted to be adaptive, resilient, and dynamic, evolving with urban 
citizen demands as well as prospective developmental goals.

All urban innovations and sustainable development are 
influenced by these six essential dimensions of smart cities. These 
core pillars: smart economy, smart people, smart governance, smart 
mobility, smart environment, and smart living, create the framework 
for the use of technologies to advance the functionalities of a city 
and the well-being of its citizens (Figure 1). A smart economy 
fosters innovation, entrepreneurship, and global competitiveness. 
Smart people prioritize a well-educated populace, creativity, and 
civic participation, while smart governance fosters transparency, 
accountability, and public participation [20]. Smart mobility is 
concerned with the development of safe, efficient, and digitized 
transport systems, while smart environment emphasizes ecological 
sustainability, pollution reduction, and responsible use of resources 
[2]. Smart living includes healthcare, housing, education, cultural 
enrichment and any other services that enhance the quality of life of 
citizens [10]. Integrated with AI and other emerging technologies, 
these dimensions can create intelligent urban ecosystems that are 
capable of adaptive and data-driven decision making (Figure 1) 
[20].

Figure 1: Concept and tools of smart city [20].

Artificial intelligence and smart cities

The role of Artificial Intelligence (AI) in the development 
of smart cities is significant. AI technologies help improve the 
efficiency of urban systems. Traditionally, AI was regarded as the 
science concerning the development of intelligent machines, but 
it now includes technologies that can mimic human thinking and 
actions [21]. AI can now enable autonomous decision making of 
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systems as a result of problem solving and information analysis 
[16]. New advancements in AI technologies are predicted to 
increase the value of the global market to 190 billion dollars by the 
end of the year [7]. Countries such as China are leading the market 
by using AI technologies such as sensors, smart meters, and other 
embedded systems to improve city management efficiency [22]. The 
application of such technologies makes use of data mining, machine 
learning, as well as real time analytics to improve the effectiveness 
of operations as well as the delivery of services [13]. The application 
of AI technologies is witnessed in various fields such as robotics, 
computer vision, natural language processing and the ever-growing 
urban life. The use of AI is vital in the development of smart cities as 
they improve the cities’ responsiveness to the challenges they face 
while making the cities more sustainable.

The utilization of AI in smart cities goes beyond automation, 
providing unconventional solutions to intricate socio-
environmental issues. AI enables sustainable building management 
systems, where intelligent systems determine and adjust to optimize 

building operations for better performance and energy savings [17, 
23]. In urban mobility, AI is applied to traffic management, route 
optimization and public safety through real-time data processing, 
as seen in Kenya’s Twende-Twende that supplies real-time traffic 
updates and guidance [24]. Extreme Computing and AI in Smart 
Home AI in smart homes makes context-aware and ambient 
assisted living more personalized and energy saving [20]. These 
developments echo the vision of a stack of ICT infrastructures driven 
by AI and the Internet of Things (IoT) that enable pervasive services 
in sec-tors like (Table 1) [24-29] energy, environment, governance, 
public health and safety [15]. While the attention to AI has waxed 
and waned over time there has been a resurgence of interest due 
in part to the rise of Big Data and the proliferation of the smart city 
agenda [23]. But successful implementation of “smart city of the 
future” should be about more than just technological utopianism-
it requires socially responsible contextualization that goes beyond 
boosting the adoption of advanced technology and transforms 
smart cities into sustainable, inclusive, and smart resilient cities.

Table 1: Sub types of AI proposed Smart City [24-29].

Domain Description

Smart Governance Utilizes AI to streamline public administration, promote transparency, deliver real-time services, and enhance civic engagement 
through data-driven platforms, automation, and predictive analytics.

Smart Economy Leverages AI for economic modernization by driving innovation, enhancing entrepreneurship, optimizing financial operations, 
and supporting the digital transformation of market systems.

Smart Mobility Applies AI in transportation to improve efficiency, reduce congestion, and facilitate autonomous and shared mobility solutions 
through intelligent traffic systems and predictive maintenance.

Smart Environment Employs AI to manage and enhance environmental quality, including air and water monitoring, energy efficiency, waste 
management, and ecological sustainability.

Smart Living Enhances urban life through AI-driven solutions in health, education, housing, and safety, such as smart homes, telemedicine, and 
personalized digital services.

Smart People Focuses on empowering citizens by fostering digital skills, inclusive learning, and participatory governance, ensuring active 
engagement in smart urban development.

AI integrated domains of smart cities

The integration of Artificial Intelligence (AI) into smart city 
models is becoming more structured around six major domains as 
urban development progresses: smart governance, smart economy, 
smart mobility, smart environment, smart living, and smart people 
(Table 1) [25]. This thorough framework provides an organized lens 
for analyzing AI-driven innovations across important urban sectors, 
and it is backed by academic literature and the McKinsey Global 
Institute [8]. With the use of technologies like intelligent chatbots, 
predictive policing, and automated decision-making systems, 
Artificial Intelligence (AI) improves administrative procedures and 
public participation in smart governance [26]. In order to promote 
innovation, enhance financial operations, and use predictive 
analytics that aid in economic growth and adaptability, the smart 
economy makes use of artificial intelligence [11]. Meanwhile, to 
build more sustainable and effective urban transit networks, smart 
mobility uses AI technologies in integrated transportation systems, 
traffic management, and autonomous vehicles [27]. When taken 
as a whole, these AI applications are changing how cities operate, 
making them more responsive, intelligent, and future-ready.

The fields of smart living, smart environments, and smart 
people in smart city ecosystems are all being advanced by Artificial 
Intelligence (AI). AI is used in the smart environment space to 
manage waste systems, optimize energy use, and monitor the 
quality of the air and water, all of which contribute to ecological 
sustainability [28]. By using innovations like home automation, 
telemedicine, and intelligent safety solutions, smart living aims to 
improve the quality of urban life [6]. By utilizing AI in educational 
technologies and participatory governance platforms, the smart 
people domain encourages civic engagement and digital inclusion 
[29]. Nevertheless, ethical issues, data privacy, insufficient 
infrastructure and fragmented regulations remain challenges [4]. In 
future, there will be urgent demand for “transparent AI algorithms,” 
“integrated data systems” and “inclusive development strategies” 
[30]. In the end, these initiatives are a reminder of AI’s key role 
in creating smart cities that are not only tech forward but better 
environmentally, socially and for people.

Smart governance and smart cities: Smart governance plays 
a pivotal role in shaping the development and sustainability of 
smart cities by integrating advanced technologies, administrative 
efficiency, and participatory mechanisms into governance 
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structures (Figure 2) [31]. It is an evolution from traditional 
governance frameworks, where ICTs form the backbone to ensure 
efficiency, transparency, and inclusivity in government operations 
[32]. The components of smart governance include the deployment 
of advanced tools such as artificial intelligence, machine learning, 
blockchain, big data analytics, and the Internet of Things, which 
enhance real-time decision-making and streamline public service 
delivery [33]. These technologies provide governments with the 
ability to manage vast datasets efficiently, predict future needs, 
and implement policies that directly improve citizen services [34]. 
However, the role of smart governance is not restricted only to 
technological adoption but also to ensuring citizen participation, 
inclusivity, and accountability in governance processes [35]. By 
embedding principles (Figure 2) of transparency, accountability, 
and democratic engagement, smart governance ensures that the 
transformation of cities does not remain a purely technological 
endeavor but also fulfills social, economic, and ethical objectives 
[36]. It acts as a mechanism that bridges the gap between citizens and 
governments through both one-way and two-way communication 
channels, fostering collaborative approaches in policy-making 
and governance [37]. In this context, governance becomes more 
dynamic, adaptive, and responsive to urban challenges, addressing 
not only efficiency but also the broader goal of equitable growth 
and sustainable development in smart cities. 

Figure 2: Smart governance of smart city [31].

The smart governance model conceptualizes governance as an 
interconnected system of inputs, outputs, and outcomes, providing 
a comprehensive framework to measure preparedness, challenges, 
and achievements in smart cities. Inputs include reforms in 
laws, adjustments in policies, institutional restructuring, and 
resource reallocation, which create the foundation for governance 
transformation [38]. Outputs are the tangible results of these 
reforms, encompassing digital innovation, open data systems, 
collaborative practices, financial strategies, and enhanced citizen 
engagement mechanisms [39]. Outcomes, in turn, reflect the 
long-term impacts of these changes, seen in the improvement of 

services, greater inclusivity, enhanced trust between governments 
and citizens, and strengthened policy frameworks [40]. The model 
emphasizes that effective governance does not solely depend on 
technological implementation but also on the integration of social, 
legal, and ethical standards to balance innovation with privacy, 
security, and equal accessibility [41]. Furthermore, it highlights 
the risks associated with over-reliance on technology, such as 
cybersecurity threats, maintenance costs, and potential exclusion 
of marginalized populations due to digital divides [42]. Thus, 
the model positions smart governance as a multidimensional 
construct where technology, citizen participation, and institutional 
frameworks converge to produce adaptive, resilient, and citizen-
centric governance systems that are essential for the sustainable 
development of smart cities and nations.

Smart mobility in smart cities: Smart mobility is a central 
element of the smart city concept, designed to address urban 
challenges such as congestion, pollution, limited public spaces, 
and inefficient transport systems [43]. It relies on the use of past 
and real-time data, together with advanced information and 
communication technologies, to optimize travel times, reduce 
traffic, prevent accidents, and cut down harmful emissions [44]. 
The concept emphasizes sustainable urban mobility, promoting 
environmentally friendly transport options and social inclusivity 
[45]. Electromobility is a key component, involving the integration 
of electric and hybrid vehicles, supported by local and national 
policies [46]. Additionally, smart mobility encourages efficient 
management of urban spaces, the promotion of non-motorized 
traffic, and the strengthening of public transportation [47]. These 
measures collectively aim to reduce the dominance of private cars, 
increase safety, and ensure more sustainable and accessible urban 
environments for citizens.

Figure 3: Need for smart mobility [48].

The scope of smart mobility extends beyond immediate 
efficiency to long-term sustainability, aligning closely with global 
low-carbon and circular economy goals (Figure 3) [48]. The growth 
of electric vehicles highlights the need for supportive infrastructure 



5

COJ Robotics & Artificial Intelligence       Copyright © Zeenat Khan

COJRA.000600. 4(5).2025

such as charging stations and smart energy grids [49]. At the same 
time, emerging paradigms like mobility-as-a-service aim to replace 
private vehicle ownership with shared, lighter, and autonomous 
options [50]. Technologies such as the Internet of Things, Big 
Data, and Artificial Intelligence enhance traffic management, 
logistics efficiency, and predictive planning in mobility systems 
[51]. Moreover, smart mobility seeks to advance broader societal 
objectives, including reducing inequality in access to transport, 
improving urban safety, and fostering economic growth [52]. By 
combining innovation with sustainability, it becomes a critical 
driver for transforming cities into resilient, efficient, and citizen-
focused spaces (Figure 3) [48].

Smart life in smart cities: Smart life in smart cities revolves 
around the integration of technology, infrastructure, and human 
needs to enhance quality of living for citizens [53]. It emphasizes 
the role of intelligent networks, digitalized services, and automated 
systems in creating efficient, inclusive, and sustainable urban 
lifestyles [54]. The focus is not solely on technological innovation but 
also on improving livability, well-being, and social equity through 
accessible and secure ICT infrastructures, resilient environments, 
and participatory governance [53]. Smart living highlights the 
interactivity between people, services, and communities, where 
citizens are central to the functioning of the system [55]. However, 
challenges such as unequal access, digital divides, and lack of citizen 
engagement limit the inclusivity of smart living, raising questions 
about its sustainability and fairness.

At the same time, smart life is positioned as a user-centric 
outcome of smart urbanism, requiring citizens’ adoption and 
participation in digital services and systems [56]. It is not defined 
merely by technological capabilities but by the extent to which 
smart infrastructures improve everyday living conditions across 
mobility, governance, economy, and the environment [57]. A truly 
sustainable smart life depends on bridging inequalities and ensuring 
that vulnerable groups are not excluded from opportunities 
provided by smart infrastructures [57]. The effectiveness of smart 

life is measured not just by innovation but by its contribution to 
equitable access, enhanced liveability, and improved quality of 
life [58]. Therefore, smart life is the intersection of technology, 
sustainability, and citizen inclusion within the broader framework 
of smart cities.

Case studies of smart cities: Several countries across the 
Global South (Table 2) and the MENA region are adopting digital 
technologies and AI to promote sustainability and improve 
urban living [59]. India has focused on digital identity, financial 
transactions, and AI-enabled traffic systems, while Kenya applies 
AI across multiple sectors, including energy and fintech, though 
challenges remain in regulation and ethics [60]. Rwanda has 
advanced in digital registries, transport systems, and IoT for 
urban management, yet struggles with skill shortages and data 
ecosystems [61]. Brazil leverages AI in both public and private 
sectors but faces infrastructure gaps, inequality, and data security 
concerns [62]. In the MENA region, Sharjah Sustainable City in the 
UAE highlights solar-powered communities with smart housing 
and mobility; Lusail in Qatar emphasizes ICT integration and 
GSAS-based sustainability standards; and SEKEM in Egypt focuses 
on sustainable agriculture, cultural development, and ecological 
integration [63].

These cases highlight diverse approaches to building smart 
sustainable cities, shaped by local contexts and priorities [64]. 
While India, Kenya, Rwanda, and Brazil prioritize AI and ICT-
driven urban solutions, the MENA region emphasizes sustainability 
rooted in cultural, social, and environmental adaptations [65]. 
The findings reveal common challenges such as digital divides, 
regulatory gaps, and (Table 2) [59-66] socio-economic inequality, 
but also showcase successful models like Rwanda’s digital land 
registry, Kenya’s smart grids, India’s Aadhaar and UPI, and the 
UAE’s walkable solar-powered communities [66]. Collectively, these 
examples demonstrate both the transformative potential of digital 
technologies and the persistent barriers to ensuring inclusivity, 
equity, and long-term sustainability in smart city development.

Table 2: Previous researches on smart cities in smart world [61-68].

Country Description Findings

India Aadhaar digital identity, UPI payments, AI in 
traffic and waste management

Improved governance and financial access; 
challenges include digital divide and data 

privacy

Kenya AI in agriculture, health, fintech, smart grids Growth in tech innovation; hindered by lack of 
AI policies and privacy concerns

Rwanda Digital land registry, Tap&Go transport, IoT 
parking

Increased transparency and efficiency; limited 
by skill shortages and weak data ecosystems

Brazil AI in urban planning, e-commerce, finance, EBIA 
strategy

Boost in digitalization; obstacles include 
inequality, broadband gaps, and weak data 

protection

UAE (Sharjah) Net-zero solar-powered community with smart 
housing and clean transport

Alignment with SDGs; promotes walkability, 
affordability, and mixed-use planning

Qatar (Lusail) 38 sq km smart city with ICT, GSAS rating, smart 
governance

Large-scale sustainable design; strong ICT 
integration for services and mobility

Egypt (SEKEM) Sustainable agriculture, cultural and ecological 
integration, 16 Vision Goals

Strong focus on SDGs; combines economy, 
society, culture, and ecology for holistic 

development
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Challenges, future directions, and strategic 
recommendations

The integration of Artificial Intelligence (AI) into smart cities 
brings forth a range of complex challenges spanning ethical, 
infrastructural, socio-economic, and operational domains [27]. 
Privacy and ethical issues are at the forefront, particularly due 
to the use of surveillance technologies like facial recognition and 
predictive policing, which raise concerns about data misuse, social 
bias, and lack of accountability stemming from opaque AI decision-
making processes [21]. Infrastructure limitations, especially in less 
developed regions, restrict the implementation of AI by limiting 
access to IoT networks, reliable connectivity, and real-time data 
processing systems [67]. Socio-economic disparities further 
widen the digital divide, as marginalized communities often face 
barriers to digital access and literacy. Operational challenges 
include fragmented systems that lack interoperability, scalability 
issues, and outdated or insufficient legal and policy frameworks 
[68]. Additionally, public resistance fueled by fears of surveillance 
and job displacement presents a social barrier to adoption [17]. 
Ad-dressing these multifaceted issues is crucial to ensure the 
ethical, equitable, and sustainable deployment of AI in smart urban 
environments.

Overcoming the challenges associated with AI adoption in smart 
cities demands a proactive and holistic approach that prioritizes 
ethics, infrastructure, and inclusivity [13]. Ethical AI must be 
anchored in principles of fairness, transparency, and accountability, 
with explainable AI (XAI) playing a key role in building public 
trust through clear and interpretable decision-making [69]. 
Incorporating citizen feedback into the design and governance of 
AI systems ensures alignment with community values and societal 
needs. Infrastructure modernization-through investments in IoT, 
5G, edge computing, and renewable energy-powered smart grids 
is crucial for enabling efficient and resilient urban operations [70]. 
Promoting digital inclusion by expanding access to affordable 
technologies and digital education helps bridge the digital divide 
and empower underserved populations [16]. The integration of 
complementary technologies such as block chain and 5G can further 
enhance real-time, secure, and coordinated responses in critical 
areas like disaster management and energy distribution [24]. 
Ultimately, sustained collaboration among governments, industry, 
academia, and civil society is vital to ensure that AI solutions are 
locally relevant, widely accepted, and effectively contribute to the 
creation of inclusive and sustainable smart cities.

Effective implementation of Artificial Intelligence (AI) in smart 
cities requires strategic planning grounded in ethical, inclusive, 
and forward-looking principles. Central to this is the establishment 
of strong governance frameworks that promote transparency, 
equity, and public participation [71]. Developing future-ready 
infrastructure and standardizing interoperability protocols are 
essential for seamless data integration and operational efficiency 
across urban systems [18]. Policymakers should prioritize bridging 
the digital divide through widespread access to technology and 
digital literacy initiatives, ensuring that all citizens can benefit 

from AI advancements [25]. Additionally, AI-driven research 
on climate resilience can support predictive modeling and risk 
mitigation, aligning urban development with sustainability goals 
[36]. Collectively, these strategic recommendations are designed 
to harness the full potential of AI, enabling the creation of smart 
cities that are not only technologically advanced but also inclusive, 
resilient, and prepared for both current and future urban challenges.

Conclusion
Smart cities represent a shift towards integrating ICT, IoT, and 

AI to enhance governance, mobility, economy, environment, and 
living standards. They aim to ensure efficiency, sustainability, and 
resilience while keeping citizens at the center of development. 
AI and big data help in managing urban challenges through 
automation, predictive models, and smart decision-making. The 
six core dimensions-smart economy, people, governance, mobility, 
environment, and living-define the framework for building 
sustainable and inclusive cities. Smart life emerges as the outcome 
of this integration, where technology not only improves services 
but also supports quality of life, accessibility, and sustainability. 
Case studies highlight different global approaches. India’s Smart 
Cities Mission focuses on digital identity and e-governance; Kenya 
and Rwanda emphasize smart infrastructure and connectivity; 
while Brazil applies AI in planning and monitoring. In the MENA 
region, Sharjah Sustainable City reflects renewable energy and 
ecological design, Lusail City highlights advanced infrastructure, 
and Egypt’s SEKEM focuses on sustainable community-based 
development. These examples underline how smart cities adapt to 
local needs, yet challenges such as unequal access, high costs, and 
gaps in regulation remain significant.

The concept of smart life in smart cities emphasizes digital 
services, sustainable infrastructure, and citizen inclusion. It reflects 
how urban innovation must move beyond technology towards 
improving livability, equity, and well-being. Challenges such as 
digital divides, privacy concerns, and lack of citizen engagement 
remain obstacles. However, the integration of AI with sustainability 
goals and inclusive frameworks ensures that smart cities can 
progress toward resilience and fairness.

At last, smart cities are not defined only by advanced 
technologies but by their ability to combine AI, ICT, and governance 
for sustainable, inclusive, and citizen-focused development. 
The reviewed cases and data show that while smart cities hold 
transformative potential, their success depends on bridging 
inequalities, ensuring participation, and maintaining sustainability. 
Smart life thus becomes the central outcome, where technology and 
human needs converge to build cities that are both innovative and 
equitable.

References
1.	 Ullah Z, Al-Turjman F, Mostarda L, Gagliardi R (2020) Applications of 

artificial intelligence and machine learning in smart cities. Computer 
Communications 154: 313-323.

2.	 Herath HMKKMB, Mittal M (2022) Adoption of artificial intelligence 
in smart cities: A comprehensive review. International Journal of 
Information Management Data Insights 2(1): 100076.

https://www.sciencedirect.com/science/article/abs/pii/S0140366419320821
https://www.sciencedirect.com/science/article/abs/pii/S0140366419320821
https://www.sciencedirect.com/science/article/abs/pii/S0140366419320821
https://www.sciencedirect.com/science/article/pii/S2667096822000192
https://www.sciencedirect.com/science/article/pii/S2667096822000192
https://www.sciencedirect.com/science/article/pii/S2667096822000192


7

COJ Robotics & Artificial Intelligence       Copyright © Zeenat Khan

COJRA.000600. 4(5).2025

3.	 Allam Z, Dhunny ZA (2019) On big data, artificial intelligence and smart 
cities. Cities 89: 80-91.

4.	 Batty M (2018) Artificial intelligence and smart cities. Environment and 
Planning B: Urban Analytics and City Science 45(1): 3-6.

5.	 Voda AI, Radu LD (2018) Artificial intelligence and the future of smart 
cities. BRAIN Broad Res Artif Intell and Neurosci 9(2): 110-127.

6.	 Fang B, Yu J, Chen Z, Osman AI, Farghali M (2023) Artificial intelligence 
for waste management in smart cities: Aa review. Environ Chem Lett 
21(4): 1959-1989.

7.	 Luckey D, Fritz H, Legatiuk D, Dragos K, Smarsly K (2021) Artificial 
intelligence techniques for smart city applications. Proceedings of 
the 18th International Conference on Computing in Civil and Building 
Engineering (ICCCBE 2020), Springer, Switzerland, pp. 3-15.

8.	 Ashwini BP, Savithramma RM, Sumathi R (2022) Artificial Intelligence in 
Smart city applications: An overview. Proceedings 2022 6th International 
Conference on Intelligent Computing and Control Systems (ICICCS), 
IEEE, New York, USA, pp. 986-993.

9.	 Şerban AC, Lytras MD (2020) Artificial intelligence for smart renewable 
energy sector in Europe-Smart energy infrastructures for next 
generation smart cities. IEEE Access 8: 77364-77377.

10.	Chui KT, Lytras MD, Visvizi A (2018) Energy sustainability in smart 
cities: Artificial intelligence, smart monitoring, and optimization of 
energy consumption. Energies 11(11): 2869.

11.	Yigitcanlar T, Mehmood R, Corchado JM (2021) Green artificial 
intelligence: Towards an efficient, sustainable and equitable technology 
for smart cities and futures. Sustainability 13(16): 8952.

12.	Cugurullo F (2020) Urban artificial intelligence: From automation to 
autonomy in the smart city. Front Sustain Cities 2: 38.

13.	Nikitas A, Michalakopoulou K, Njoya ET, Karampatzakis D (2020) 
Artificial intelligence, transport and the smart city: Definitions and 
dimensions of a new mobility era. Sustainability 12(7): 2789.

14.	Alahi MEE, Sukkuea A, Tina FW, Nag A, Kurdthongmee W, et al. (2023) 
Integration of IoT-enabled technologies and artificial intelligence (AI) 
for smart city scenario: Recent advancements and future trends. Sensors 
23(11): 5206.

15.	Yigitcanlar T, Desouza KC, Butler L, Roozkhosh F (2020) Contributions 
and risks of artificial intelligence (AI) in building smarter cities: Insights 
from a systematic review of the literature. Energies 13(6): 1473.

16.	Zhang Y, Geng P, Sivaparthipan CB, Muthu BA (2021) Big data and 
artificial intelligence based early risk warning system of fire hazard 
for smart cities. Sustainable Energy Technologies and Assessments 45: 
100986.

17.	Singh S, Sharma PK, Yoon B, Shojafar M, Cho GH (2020) Convergence of 
blockchain and artificial intelligence in IoT network for the sustainable 
smart city. Sustainable Cities and Society 63: 102364.

18.	Kabir MH, Hasan KF, Hasan MK, Ansari K (2022) Explainable artificial 
intelligence for smart city application: A secure and trusted platform. 
Explainable Artificial Intelligence for Cyber Security: Next Generation 
Artificial Intelligence, Springer, Switzerland, pp. 241-263.

19.	Sharifi A, Beris AT, Javidi AS, Nouri M, Lonbar AG, et al. (2024) 
Application of artificial intelligence in digital twin models for stormwater 
infrastructure systems in smart cities. Advanced Engineering Informatics 
61: 102485.

20.	Far AZ, Far MZ, Gharibzadeh S, Naeini HK, Amini L, et al. (2024) 
Artificial intelligence for secured information systems in smart cities: 
Collaborative IoT computing with deep reinforcement learning and 
blockchain. ArXiv.

21.	Allam Z, Jones DS (2020) On the coronavirus (COVID-19) outbreak 
and the smart city network: Universal data sharing standards coupled 
with Artificial Intelligence (AI) to benefit urban health monitoring and 
management. Healthcare 8(1): 46.

22.	Yigitcanlar T, Cugurullo F (2020) The sustainability of artificial 
intelligence: An urbanistic viewpoint from the lens of smart and 
sustainable cities. Sustainability 12(20): 8548.

23.	Ahad MA, Paiva S, Tripathi G, Feroz N (2020) Enabling technologies and 
sustainable smart cities. Sustainable Cities and Society 61: 102301.

24.	Alam M, Khan IR (2022) Application of AI in smart cities. Industrial 
Transformation, CRC Press, USA, pp. 61-86.

25.	Huynh-The T, Pham QV, Pham XQ, Nguyen TT, Han Z, et al. (2023) Artificial 
intelligence for the metaverse: A survey. Engineering Applications of 
Artificial Intelligence 117: 105581.

26.	Braun T, Fung BCM, Iqbal F, Shah B (2018) Security and privacy 
challenges in smart cities. Sustainable Cities and Society 39: 499-507.

27.	Chatterjee S, Kar AK, Gupta MP (2018) Success of IoT in smart cities of 
India: An empirical analysis. Government Information Quarterly 35(3): 
349-361.

28.	Sharma H, Haque A, Blaabjerg F (2021) Machine learning in wireless 
sensor networks for smart cities: A survey. Electronics 10(9): 1012.

29.	Alshamrani M (2022) IoT and artificial intelligence implementations for 
remote healthcare monitoring systems: A survey. Journal of King Saud 
University-Computer and Information Sciences 34(8): 4687-4701.

30.	Yigitcanlar T, Butler L, Windle E, Desouza KC, Mehmood R, et al. (2020) 
Can building “Artificially Intelligent Cities” safeguard humanity from 
natural disasters, pandemics, and other catastrophes? An urban 
scholar’s perspective. Sensors 20(10): 2988.

31.	Nastjuk I, Trang S, Papageorgiou EI (2022) Smart cities and smart 
governance models for future cities: Current research and future 
directions. Electronic Markets 32: 1917-1924.

32.	Albino V, Berardi U, Dangelico RM (2015) Smart cities: Definitions, 
dimensions, performance, and initiatives. J Urban Technol 22: 3-21.

33.	Alsaid LAZ (2021) Performance measurement in smart city governance: 
A case study of an Egyptian city council. Journal of Accounting in 
Emerging Economies 11(3): 395-430.

34.	Angelidou M (2014) Smart city policies: A spatial approach. Cities 
41(Supplement 1): S3-S11.

35.	Anindra F, Supangkat SH, Kosala RR (2018) Smart governance as smart 
city critical success factor (case in 15 cities in Indonesia). Proceedings 
of the 2018 International Conference on ICT for Smart Society (ICISS), 
Semarang, Indonesia, pp. 1-6.

36.	Anthopoulos LG (2015) Understanding the smart city domain: A 
literature review. Transforming City Governments for Successful Smart 
Cities, Springer, Switzerland, pp. 9-21.

37.	Backus M (2001) E-governance and developing countries, introduction 
and examples. International Institute for Communication and 
Development (IICD), Netherlands, pp. 47.

38.	Becker J, Chasin F, Rosemann M, vom Brocke J, Beverungen D, et al. 
(2023) City 5.0: Citizen involvement in the design of future cities. 
Electron Mark 33(1): 10.

39.	Bernardo MD (2017) Smart city governance: From e-government 
to smart governance. Handbook of Research on Entrepreneurial 
Development and Innovation within Smart Cities, Information Science 
Reference, USA, pp. 290-326.

40.	Bifulco F, Tregua M, Amitrano CC, D’Auria A (2016) ICT and sustainability 
in smart cities management. International Journal of Public Sector 
Management 29: 132-147.

41.	Bolívar MPR (2016) Mapping dimensions of governance in smart cities. 
Proceedings of the 17th International Digital Government Research 
Conference on Digital Government Research, China, pp. 312-324.

42.	Bolívar MPR, Meijer AJ (2016) Smart governance: Using a literature 
review and empirical analysis to build a research model. Social Science 
Computer Review 34(6): 673-692.

https://www.sciencedirect.com/science/article/abs/pii/S0264275118315968
https://www.sciencedirect.com/science/article/abs/pii/S0264275118315968
https://journals.sagepub.com/doi/10.1177/2399808317751169
https://journals.sagepub.com/doi/10.1177/2399808317751169
https://brain.edusoft.ro/index.php/brain/article/view/812
https://brain.edusoft.ro/index.php/brain/article/view/812
https://link.springer.com/article/10.1007/s10311-023-01604-3
https://link.springer.com/article/10.1007/s10311-023-01604-3
https://link.springer.com/article/10.1007/s10311-023-01604-3
https://link.springer.com/chapter/10.1007/978-3-030-51295-8_1
https://link.springer.com/chapter/10.1007/978-3-030-51295-8_1
https://link.springer.com/chapter/10.1007/978-3-030-51295-8_1
https://link.springer.com/chapter/10.1007/978-3-030-51295-8_1
https://ieeexplore.ieee.org/document/9076660
https://ieeexplore.ieee.org/document/9076660
https://ieeexplore.ieee.org/document/9076660
https://www.frontiersin.org/journals/sustainable-cities/articles/10.3389/frsc.2020.00038/full
https://www.frontiersin.org/journals/sustainable-cities/articles/10.3389/frsc.2020.00038/full
https://pubmed.ncbi.nlm.nih.gov/37299934/
https://pubmed.ncbi.nlm.nih.gov/37299934/
https://pubmed.ncbi.nlm.nih.gov/37299934/
https://pubmed.ncbi.nlm.nih.gov/37299934/
https://www.sciencedirect.com/science/article/abs/pii/S2213138820314144
https://www.sciencedirect.com/science/article/abs/pii/S2213138820314144
https://www.sciencedirect.com/science/article/abs/pii/S2213138820314144
https://www.sciencedirect.com/science/article/abs/pii/S2213138820314144
https://www.sciencedirect.com/science/article/abs/pii/S2210670720305850
https://www.sciencedirect.com/science/article/abs/pii/S2210670720305850
https://www.sciencedirect.com/science/article/abs/pii/S2210670720305850
https://www.sciencedirect.com/science/article/abs/pii/S1474034624001332
https://www.sciencedirect.com/science/article/abs/pii/S1474034624001332
https://www.sciencedirect.com/science/article/abs/pii/S1474034624001332
https://www.sciencedirect.com/science/article/abs/pii/S1474034624001332
https://pubmed.ncbi.nlm.nih.gov/32120822/
https://pubmed.ncbi.nlm.nih.gov/32120822/
https://pubmed.ncbi.nlm.nih.gov/32120822/
https://pubmed.ncbi.nlm.nih.gov/32120822/
https://www.sciencedirect.com/science/article/abs/pii/S2210670720305229
https://www.sciencedirect.com/science/article/abs/pii/S2210670720305229
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S2210670717310272
https://www.sciencedirect.com/science/article/abs/pii/S2210670717310272
https://www.sciencedirect.com/science/article/abs/pii/S0740624X18300339
https://www.sciencedirect.com/science/article/abs/pii/S0740624X18300339
https://www.sciencedirect.com/science/article/abs/pii/S0740624X18300339
https://www.sciencedirect.com/science/article/pii/S1319157821001385
https://www.sciencedirect.com/science/article/pii/S1319157821001385
https://www.sciencedirect.com/science/article/pii/S1319157821001385
https://pubmed.ncbi.nlm.nih.gov/32466175/
https://pubmed.ncbi.nlm.nih.gov/32466175/
https://pubmed.ncbi.nlm.nih.gov/32466175/
https://pubmed.ncbi.nlm.nih.gov/32466175/
https://link.springer.com/article/10.1007/s12525-022-00609-0
https://link.springer.com/article/10.1007/s12525-022-00609-0
https://link.springer.com/article/10.1007/s12525-022-00609-0
https://www.sciencedirect.com/org/science/article/abs/pii/S2042116821000091
https://www.sciencedirect.com/org/science/article/abs/pii/S2042116821000091
https://www.sciencedirect.com/org/science/article/abs/pii/S2042116821000091
https://www.sciencedirect.com/science/article/abs/pii/S026427511400095X
https://www.sciencedirect.com/science/article/abs/pii/S026427511400095X
https://ieeexplore.ieee.org/document/8549923
https://ieeexplore.ieee.org/document/8549923
https://ieeexplore.ieee.org/document/8549923
https://ieeexplore.ieee.org/document/8549923
https://link.springer.com/chapter/10.1007/978-3-319-03167-5_2
https://link.springer.com/chapter/10.1007/978-3-319-03167-5_2
https://link.springer.com/chapter/10.1007/978-3-319-03167-5_2
https://pubmed.ncbi.nlm.nih.gov/37131360/
https://pubmed.ncbi.nlm.nih.gov/37131360/
https://pubmed.ncbi.nlm.nih.gov/37131360/
https://www.emerald.com/ijpsm/article-abstract/29/2/132/150668/
https://www.emerald.com/ijpsm/article-abstract/29/2/132/150668/
https://www.emerald.com/ijpsm/article-abstract/29/2/132/150668/
https://journals.sagepub.com/doi/10.1177/0894439315611088
https://journals.sagepub.com/doi/10.1177/0894439315611088
https://journals.sagepub.com/doi/10.1177/0894439315611088


8

COJ Robotics & Artificial Intelligence       Copyright © Zeenat Khan

COJRA.000600. 4(5).2025

43.	Gouveia JP, Seixas J, Giannakidis G (2016) Smart city energy planning: 
Integrating data and tools. Proceedings of the 25th International 
Conference Companion on World Wide Web (WWW ’16 Companion), 
Canada, pp. 345-350.

44.	Ruhlandt RWS (2018) The governance of smart cities: A systematic 
literature review. Cities 81: 1-23.

45.	Amoretti M, Belli L, Zanichelli F (2017) UTravel: Smart mobility with 
a novel user profiling and recommendation approach. Pervasive and 
Mobile Computing 38: 474-489.

46.	Belbachir A, El Fallah-Seghrouchni A, Casals A, Pasin M (2019) Smart 
mobility using multi-agent system. Procedia Computer Science 151: 
447-454.

47.	Backhouse JA (2020) taxonomy of measures for smart cities. Proceedings 
of the 13th International Conference on Theory and Practice of Electronic 
Governance, Athens, Greece, pp. 609-619.

48.	Paiva S, Ahad MA, Tripathi G, Feroz N, Casalino G (2021) Enabling 
technologies for urban smart mobility: Recent trends, opportunities and 
challenges. Sensors 21(6): 2143.

49.	Mirri S, Prandi C, Salomoni P, Callegati F, Melis A, et al. (2016) A service-
oriented approach to crowdsensing for accessible smart mobility 
scenarios. Mobile Information Systems 2821680.

50.	Lopez D, Farooq B (2020) A multi-layered blockchain framework for 
smart mobility data-markets. Transportation Research Part C: Emerging 
Technologies 111: 588-615.

51.	Goumiri S, Yahiaoui S, Djahel S (2025) Smart mobility in smart cities: 
Emerging challenges, recent advances and future directions. Journal of 
Intelligent Transportation Systems 29(1): 81-117.

52.	Anthony Jnr B (2025) Sustainable mobility governance in smart cities 
for urban policy development-a scoping review and conceptual model. 
Smart and Sustainable Built Environment 14(3): 649-671.

53.	Kumar TMV (2020) Smart living smart cities. Smart Living for Smart 
Cities: Community Study, Ways and Means, Springer, Singapore, pp. 3-70.

54.	Han MJN, Kim MJ (2021) A critical review of the smart city in relation to 
citizen adoption towards sustainable smart living. Habitat International 
108: 102312.

55.	Chang S, Smith MK (2023) Residents’ quality of life in smart cities: A 
systematic literature review. Land 12(4): 876.

56.	Arroub A, Zahi B, Sabir E, Sadik M (2016) A literature review on smart 
cities: Paradigms, opportunities and open problems. Proceedings of 
the 2016 International Conference on Wireless Networks and Mobile 
Communications (WINCOM), Morocco, pp. 180-186.

57.	Kumar V (2020) Smart environment for smart cities. Smart Environ 
Smart Cities, Springer, Singapore, pp. 1-53.

58.	Vázquez JL, Lanero A, Gutiérrez P, Sahelices C (2018) The contribution of 
smart cities to quality of life from the view of citizens. Entrepreneurial, 

Innovative and Sustainable Ecosystems, Springer International 
Publishing, Switzerland, pp. 55-66.

59.	Kidmose B (2025) A review of smart vehicles in smart cities: Dangers, 
impacts, and the threat landscape. Vehicular Communications 51: 
100871.

60.	Rojek I, Mikołajewski D, Galas K, Piszcz A (2025) Advanced deep learning 
algorithms for energy optimization of smart cities. Energies 18(2): 407.

61.	Adepoju PA, Ige AB, Akinade AO, Afolabi AI (2025) Smart cities and 
Internet of Things (IoT): A review of emerging technologies and 
challenges. International Journal of Research and Innovation in Social 
Science (IJRISS) 9(1): 1536-1549.

62.	Rachmad YE (2025) Infrastructure and smart cities: Danantara’s role in 
building a modern Indonesia. United Nations Global Compact, New York, 
USA.

63.	Zhang H, Wang Y, Liu H (2025) Smart cities lighting the way: Optimizing 
energy structure and efficiency in the border areas. Journal of Cleaner 
Production 486: 144481.

64.	Abu-Rayash A, Dincer I (2025) Development of an integrated model 
for environmentally and economically sustainable and smart cities. 
Sustainable Energy Technologies and Assessments 73: 104096.

65.	Hassine L, Quadar N, Ledmaoui Y, Chaibi H, Saadane R, et al. (2025) 
Enhancing smart grid security in smart cities: A review of traditional 
approaches and emerging technologies. Applied Energy 398: 126430.

66.	Pinki RK, Vimal S, Alghamdi NS, Dhiman G, Pasupathi S, et al. (2025) 
Artificial intelligence‐enabled smart city management using multi‐
objective optimization strategies. Expert Systems 42(1): e13574.

67.	Huang J, Bibri SE, Keel P (2025) Generative spatial artificial intelligence 
for sustainable smart cities: A pioneering large flow model for urban 
digital twin. Environmental Science and Ecotechnology 24: 100526.

68.	Aghdam SR, Morad BB, Ghasemzadeh B, Irani M, Huovila A (2025) 
Social smart city research: Interconnections between participatory 
governance, data privacy, artificial intelligence and ethical sustainable 
development. Frontiers in Sustainable Cities 6: 1514040.

69.	Kezron IE (2025) AI and the future of cybersecurity in smart cities: A 
framework for secure and resilient urban environments. Iconic Research 
and Engineering Journals 8(7): 612-617.

70.	Krishna USR, Kumar NVP, Tadi C, Badiger MH (2025) Internet of 
things and digital twins for future smart cities: Scientometric analysis. 
Intelligent Buildings International 17(2): 51-63.

71.	Alexopoulos C, Saxena S, Matheus R, Rizun N (2025) Artificial Intelligence 
(AI)-powered public service delivery in smart cities: The case of the 
Gulf Cooperation Council (GCC) Countries. ICT, the Business Sector and 
Smart Cities, Routledge, London, UK, pp. 85-98.

https://dl.acm.org/doi/10.1145/2872518.2888617
https://dl.acm.org/doi/10.1145/2872518.2888617
https://dl.acm.org/doi/10.1145/2872518.2888617
https://dl.acm.org/doi/10.1145/2872518.2888617
https://www.sciencedirect.com/science/article/abs/pii/S0264275117312283
https://www.sciencedirect.com/science/article/abs/pii/S0264275117312283
https://www.sciencedirect.com/science/article/abs/pii/S1574119216301341
https://www.sciencedirect.com/science/article/abs/pii/S1574119216301341
https://www.sciencedirect.com/science/article/abs/pii/S1574119216301341
https://www.sciencedirect.com/science/article/pii/S187705091930523X
https://www.sciencedirect.com/science/article/pii/S187705091930523X
https://www.sciencedirect.com/science/article/pii/S187705091930523X
https://dl.acm.org/doi/10.1145/3428502.3428593
https://dl.acm.org/doi/10.1145/3428502.3428593
https://dl.acm.org/doi/10.1145/3428502.3428593
https://pubmed.ncbi.nlm.nih.gov/33803903/
https://pubmed.ncbi.nlm.nih.gov/33803903/
https://pubmed.ncbi.nlm.nih.gov/33803903/
https://onlinelibrary.wiley.com/doi/full/10.1155/2016/2821680
https://onlinelibrary.wiley.com/doi/full/10.1155/2016/2821680
https://onlinelibrary.wiley.com/doi/full/10.1155/2016/2821680
https://www.sciencedirect.com/science/article/abs/pii/S0968090X19300361
https://www.sciencedirect.com/science/article/abs/pii/S0968090X19300361
https://www.sciencedirect.com/science/article/abs/pii/S0968090X19300361
https://www.sciencedirect.com/org/science/article/abs/pii/S1547245023000993
https://www.sciencedirect.com/org/science/article/abs/pii/S1547245023000993
https://www.sciencedirect.com/org/science/article/abs/pii/S1547245023000993
https://www.emerald.com/sasbe/article-abstract/14/3/649/1247612/
https://www.emerald.com/sasbe/article-abstract/14/3/649/1247612/
https://www.emerald.com/sasbe/article-abstract/14/3/649/1247612/
https://www.sciencedirect.com/science/article/abs/pii/S0197397521000011
https://www.sciencedirect.com/science/article/abs/pii/S0197397521000011
https://www.sciencedirect.com/science/article/abs/pii/S0197397521000011
https://ieeexplore.ieee.org/document/7777211
https://ieeexplore.ieee.org/document/7777211
https://ieeexplore.ieee.org/document/7777211
https://ieeexplore.ieee.org/document/7777211
https://www.sciencedirect.com/science/article/pii/S2214209624001463
https://www.sciencedirect.com/science/article/pii/S2214209624001463
https://www.sciencedirect.com/science/article/pii/S2214209624001463
https://www.sciencedirect.com/science/article/abs/pii/S0959652624039301
https://www.sciencedirect.com/science/article/abs/pii/S0959652624039301
https://www.sciencedirect.com/science/article/abs/pii/S0959652624039301
https://www.sciencedirect.com/science/article/pii/S2213138824004922
https://www.sciencedirect.com/science/article/pii/S2213138824004922
https://www.sciencedirect.com/science/article/pii/S2213138824004922
https://www.sciencedirect.com/science/article/abs/pii/S0306261925011602
https://www.sciencedirect.com/science/article/abs/pii/S0306261925011602
https://www.sciencedirect.com/science/article/abs/pii/S0306261925011602
https://onlinelibrary.wiley.com/doi/10.1111/exsy.13574
https://onlinelibrary.wiley.com/doi/10.1111/exsy.13574
https://onlinelibrary.wiley.com/doi/10.1111/exsy.13574
https://www.sciencedirect.com/science/article/pii/S2666498425000043
https://www.sciencedirect.com/science/article/pii/S2666498425000043
https://www.sciencedirect.com/science/article/pii/S2666498425000043
https://www.frontiersin.org/journals/sustainable-cities/articles/10.3389/frsc.2024.1514040/full
https://www.frontiersin.org/journals/sustainable-cities/articles/10.3389/frsc.2024.1514040/full
https://www.frontiersin.org/journals/sustainable-cities/articles/10.3389/frsc.2024.1514040/full
https://www.frontiersin.org/journals/sustainable-cities/articles/10.3389/frsc.2024.1514040/full
https://www.irejournals.com/formatedpaper/1707029.pdf
https://www.irejournals.com/formatedpaper/1707029.pdf
https://www.irejournals.com/formatedpaper/1707029.pdf
https://www.tandfonline.com/doi/full/10.1080/17508975.2024.2447728?
https://www.tandfonline.com/doi/full/10.1080/17508975.2024.2447728?
https://www.tandfonline.com/doi/full/10.1080/17508975.2024.2447728?

	Abstract
	Introduction
	References

