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ARTICLE INFO ABSTRACT
Article type: In recent years, the subject of Urban Branding has been one of the notable
Research Paper topic to urban planners and specialists. On the other hand, with the rapid

progress of globalization, cities are increasingly seeking to compete with
. . each other in order to attract more tourists, investors, financial resources, etc.
Article History: In the same vein, due to the numerous capacities of the Tajrish neighborhood
Received 16 October 2024 in Tehran, this study was conducted to identify and ranking the effective
Revised 15 November 2024 components in Urban Branding with an emphasis on the economic
Accepted 30 January 2025 dimension in that neighborhood. First, by reviewing and studying the context
Published Online 04 April 2025 of relevant researches, six components were extracted to achieve Urban
Branding which directly and indirectly can affect the economy. Then,
considering the experts' opinions and using the Fuzzy Delphi technique, we
have ranked these six components. According to the obtained results, Impact
order of the effective components in Urban Branding in the Tajrish
neighborhood is as follows: 1. Characteristics and Unique assets, 2. Service
and tourism facilities, 3. Investment and business, 4. International position of
the city, 5. Satisfaction of services and Urban infrastructure and 6.
Transportation services and appropriate access. Therefore, considering this
ranking, we can provide more appropriate approaches and more efficient
planning to turn this neighborhood into an Urban Brand.
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Introduction

One of the most significant concepts in urban management and planning today is urban branding. A city
brand serves as a tool for differentiation, enhancing the city's position, and is considered a valuable asset
for sustainable urban development. Urban branding is a crucial asset for sustainable urban development
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and distinguishes cities from one another. City branding is a phenomenon that cities need to achieve
sustainable competitive advantages in the era of globalization and to create a foundation for
development. In recent years, many cities have invested in urban branding with the aim of gaining
economic, political, cultural, and social benefits. However, it is important to note that the extent of each
city's utilization of urban branding varies depending on its structure and nature, with historical, cultural,
artistic, political, economic, natural resource, and environmental factors influencing this process.

The Tajrish neighborhood, given its numerous potentials in this area, is a suitable candidate for
establishing a strong urban brand. This research aims to identify and rank the components of urban
branding with an emphasis on the economic aspect in this neighborhood. Planning based on these
findings can lead to sustainable urban development. With the concentration of industries, rural
migration, and population density, fundamental changes have occurred in the structure and fabric of
cities, leading to increased competition among cities for achieving sustainable development in recent
decades. Today, urban branding is utilized as a strategic tool to enhance cities' competitiveness,
credibility, power, and influence.

To realize urban branding, it is necessary for the city to leverage the high capacity of various
managing institutions. In other words, urban branding encompasses a series of actions aimed at
achieving competitive advantages among cities, attracting investment, developing tourism,
strengthening local identity, and ultimately improving the cityds image in both domestic and
international communities. Urban branding is the most important tool in the urban marketing process
that can lead to increased resource attraction and assist cities in successfully attracting foreign direct
investment while achieving sustainable economic development.

This section briefly discusses some studies related to this research topic. The study of place and city
branding began in 2005; despite numerous research efforts both domestically and internationally, urban
branding remains in its early stages, indicating that this field still requires further investigation.
Researchers have recognized an urgent need for a robust analysis of cities as brands that encompasses a
wide range of stakeholders. Rainisto (2003) noted that place brands can benefit from the value associated
with a location's image; however, an important question arises: Can a city be perceived as a brand? A
product or service brand is created through positioning relative to competition and its distinct personality
and includes a unique combination of functional features and symbolic value. In fact, the key to
successful branding lies in establishing a connection between the brand and the community.

In recent decades, cities' need for sustainable revenue has been the subject of numerous studies.
One aspect that can directly influence cities' competitiveness and economic growth is urban branding.
Additionally, alongside the development of globalization processes and increased competition among
cities, there has been heightened attention on recognizing unique city characteristics and attracting
financial resources to improve the city's position towards achieving sustainable development.

This research focuses on identifying and ranking components of urban branding with an emphasis
on economic aspects. Based on the results obtained, practical solutions will be proposed to realize
urban branding and facilitate more precise and effective planning. Given that one of the significant
challenges faced by management systems in Tehran over the past decade has been the need for
sustainable urban revenued and that failure to secure these revenue sources has caused substantial
damage to urban infrastructured this research emphasizes the necessity of identifying and ranking
economic components of urban branding aimed at achieving practical solutions. For this purpose,
Tajrish neighborhood in Tehran was selected as it holds significant importance both geographically
and culturally-historically-touristically. The objective of this research was to identify and rank
effective components in urban branding with an emphasis on economic aspects within Tajrish
neighborhood in Tehran.

Methodology

This research is applied in nature and was conducted using a descriptive-analytical method. Initially,
data collection was carried out through a library method and document study. For this purpose,
relevant projects related to urban branding and reputable databases were consulted to obtain the
necessary data for the research. Subsequently, the components influencing urban branding on the
economy were identified, and the fuzzy Delphi technique was employed to validate and rank them.
The Delphi technique is a robust structured method developed based on the opinions and consensus of
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experts; its application is particularly useful when insufficient and uncertain information is available.
The Delphi method relies on the consensus of a group of experts, meaning it is conducted with the
assistance of specialists knowledgeable in the selected topic.

The Delphi method can be categorized into two forms: classical Delphi and fuzzy Delphi. In
classical Delphi, expert opinions are expressed in definitive numbers, while in fuzzy Delphi, the
uncertainty inherent in opinions is acknowledged. This uncertainty can be addressed through
fuzzification (Azar & Faraji, 2010). Therefore, fuzzy theory is incorporated within the framework of
the fuzzy Delphi technique. In this technique, a concept known as membership function is used to
represent expert opinions [3]. The steps involved in this method are quite similar to those of classical
Delphi; however, the key difference lies in fuzzifying the respondents’ answers. To fuzzify expert
opinions (these qualitative variables), triangular or trapezoidal fuzzy numbers are utilized. Fuzzy
numbers are generalized forms of real numbers that encompass a range of possible values instead of
pointing to a specific value. In this study, triangular fuzzy numbers were considered due to their high
efficiency and ease of computation.

Conclusion
The objective of this research was to identify and rank the components influencing urban branding
with an emphasis on the economic aspect. To achieve this, we extracted economic components from
various documents and projects related to urban branding. Subsequently, we employed the fuzzy
Delphi method to validate and rank these components. The findings revealed the following order of
effective components in urban branding from an economic perspective:
1. Unique Features and Assets (including religious and historical sites such as the Imamzadeh
Saleh shrine, Saadabad Palace, and a favorable geographical location)
2. Service and Tourism Facilities (accommodation options and recreational services)
3. Investment and Trade (presence of markets and malls in the neighborhood)
4. Satisfaction with Urban Services and Infrastructure (infrastructure and superstructure facilities)
5. International Standing of the City (the city's prominence in international communities)
6. Transportation Services and Accessibility (related to the quality and quantity of transportation
means, traffic, etc.)
Considering these priorities, it is essential to undertake actions aimed at achieving optimal
economic growth while recognizing that urban branding can be examined from both community-
centered and market-centered approaches.
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In this study, the Grey Wolf Optimizer (GWO) algorithm is effectively

employed to optimally schedule an urban metro system. The primary objective
of this research is to significantly minimize the total passenger travel time,
including waiting time at stations and in-train travel time. The proposed model
considers parameters such as passenger arrival rates, stop durations, and the
optimization variable h to simultaneously optimize departure and stop times.
The implementation results on real-world data indicate that the cost function is
significantly reduced from 23,500.75 seconds to 16,939.12 seconds using this
approach. Additionally, the reduction in waiting time at high-traffic stations

leads to a substantial improvement in system efficiency and passenger
satisfaction. This innovative approach can pave the way for developing
intelligent solutions in public transportation systems, reducing operational
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Introduction

Metro scheduling represents a critical and complex aspect of public transportation planning.
Traditionally, the process is divided into several componentsd network design, line planning,
timetable creation, vehicle assignment, and staff schedulingd with most efforts focusing on the
operator's perspective. Such an emphasis may neglect the overall passenger journey, which includes
both waiting at stations and riding the train. The current paper proposes a novel, passenger-centered
approach to metro scheduling intending to minimize total travel time by addressing both waiting times
at stations and in-train travel durations. Metro timetables may be periodic, offering ease of
memorization, or non-periodic, which can better accommodate variable demand. Although numerous
models have been developed to tackle scheduling challenges, few directly target the reduction of
overall travel time under dynamic conditions. To bridge this gap, the Grey Wolf Optimizer (GWO)
algorithm is utilized. By incorporating realistic factors such as passenger arrival rates and station dwell
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times, the proposed timetable is designed to better meet the needs of urban commuters. Simulation
studies based on actual metro data reveal that this approach produces a balanced schedule that
significantly reduces overall travel time, thereby paving the way for more efficient and user-friendly
public transportation systems.

Methodology

In the proposed model, using recursive functions such as R, theta, and Q, and considering the
passenger entry rate and parameters related to the stations, waiting and travel times are accurately
calculated. Then, the GWO algorithm with a population of 50 wolves and over 5 iterations were
executed.

Results

The best optimal value found for the variable h was 0.580231, which led to the minimization of the
cost function to a value of 16939.12. The optimization results show that waiting and travel times in
different metro stations are adjusted differently and in proportion to the conditions of each station. For
example, station 1 has a waiting time of 18.18 seconds and a travel time of 4320 seconds, and other
stations also provide different patterns of these two indicators.

Conclusion

This achievement can pave the way for improving the performance of public transportation systems,
increasing passenger satisfaction, and reducing operating costs. In addition, the use of real data and the
development of multivariate models in future studies can increase the accuracy and efficiency of this
optimization model. In summary, this research shows that the use of intelligent algorithms such as
GWO is a new approach to improving the scheduling and management of metro systems and can be a
guide for future research and development in the field of public transportation.
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The transition toward electric public transportation marks a vital step in
reducing environmental pollutants and enhancing energy efficiency. However,
without robust electricity infrastructure and well-adapted regulatory
frameworks, this transition is unlikely to meet its full potential. This study
investigates the interrelationship between power grid capacity and electricity
sector regulations in supporting the development of electric public transit
systems, with a specific focus on developing countries. By analyzing technical
and economic aspects®such as time-of-use electricity tariffs, grid connection
protocols, and standards for high-capacity charging stations®the paper draws
on international experiences from China, Europe, and the United States.
Findings highlight that successful electrification relies on three essential
pillars: tariff reform, regulatory standardization, and enabling private
investment. According to projections by the International Energy Agency,
electric vehicle electricity demand could exceed 1,155 TWh by 2040, nearly
double Brazilds current total annual electricity consumption. Without strategic
interventions®such as smart charging management and grid upgrades®this
demand may overwhelm existing infrastructure. Furthermore, in countries like
Iran, the lack of a dedicated electricity tariff for charging stations remains a
key obstacle to growth. The paper concludes by proposing a set of actionable
policy recommendations aimed at supporting the widespread adoption of
electric public transportation and addressing core challenges related to
regulation, infrastructure readiness, and investment.
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Introduction

The electrification of public transportation has emerged as a strategic response to global
environmental concerns and energy efficiency goals. Unlike conventional transport planning that
mainly emphasizes vehicle operation or fleet logistics, the current study adopts a comprehensive,
system-level perspective focused on the enabling role of electricity infrastructure and regulatory
frameworks. With rising urban demand and increasing electric vehicle (EV) adoption, electric public
transportation introduces new complexities for power systems, including increased peak loads and
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infrastructure stress. To address these challenges, the paper highlights the importance of adapting
electricity tariffs, ensuring grid compatibility, and implementing robust technical standards for EV
charging infrastructure. Drawing from successful global case studies®including China, the U.S., and
the EUthe paper offers a policy-driven analysis grounded in real-world implementation.

Methodology

This research follows a qualitative policy review and technical narrative approach, synthesizing
secondary data from academic articles, international energy reports, and regulatory documents. The
study categorizes insights across two main axes: (1) technical challenges and capacities of electricity
grids in the face of increasing EV charging demand, and (2) the regulatory and policy mechanisms
required to facilitate large-scale electric public transit deployment. Countries with leading EV
infrastructure were selected as benchmarks for comparative analysis.

Results

The findings reveal that successful public transportation electrification hinges on three foundational
pillars: (1) deployment of time-based electricity tariffs to manage load curves; (2) clear and
standardized grid-connection protocols for charging stations; and (3) financial incentives to attract
private sector investment. In countries like Iran, the current classification of charging stations under
general-use tariffs poses a significant barrier to infrastructure expansion. Moreover, unmanaged EV
charging could lead to grid instability, especially during peak demand hours. The study also provides a
breakdown of technical impacts across generation, transmission, distribution, and tariff structures®
especially in developing country contexts.

Conclusion

The transition to electric public transportation demands an integrated approach encompassing
infrastructure readiness, regulatory flexibility, and market-driven investment. Without these elements,
grid congestion, voltage drops, and economic inefficiencies may arise. The research concludes that
customized regulatory reform®including the establishment of EV-specific electricity tariffs, targeted
subsidies, and smart grid investmentsd®is vital to achieving sustainable electrification goals. By
learning from international best practices and adapting them to local contexts, developing countries
can accelerate their transition toward cleaner, more efficient transport systems.
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Urbanization and rapid population growth in cities have led to the production
of significant amounts of municipal waste and have created numerous
environmental problems. Meanwhile, by using modern technologies, including
waste to energy, in addition to solving environmental problems, it is possible
to produce energy and save on fossil fuel consumption. Biomass resources,
including municipal solid waste, agricultural waste, livestock waste, and
municipal and industrial wastewater, which are considered as renewable
energy sources, have high potential for electricity generation; So as each ton of
municipal solid waste per day, with a calorific value of 6,000 kj/kg while
using incineration technology, has the potential to produce 466 kWh electricity
per day. Likewise, it is expected to generate 280 kWh electricity from
anaerobic digestion of one ton of organic waste per day. Producing this
amount of electricity, in addition to saving on fossil fuels, also reduces
greenhouse emissions such as methane and CO,. Therefore, it seems necessary
to use this potential to produce energy and solve environmental problems
caused by landfilling.
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1. Introduction

In 2022, the total energy produced in the world reached 622 EJ, 80% of which was supplied by fossil
fuels, while coal, oil, and gas were the main sources. Meanwhile, the share of bioenergy was only 9%
of the total energy produced. In 2023, electricity generated from renewable sources was 8,931 TWh,
47% of which was supplied by hydropower and 26% by wind.

Bioenergy, as the fourth largest source of renewable electricity, produced 697 TWh (equivalent to
8%) of that. In 2021, energy supply from municipal and industrial waste was 2.7 EJ, 56% of which
was provided using municipal solid waste.

In Iran, the capacity of electricity generation from biomass sources was about 21 MW at the end of
December 2024 with five biomass power plants in operation, including two incinerations, two
anaerobic digestions (sewage), and one landfill.
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2. Literature review

This type of technology generates energy by heating waste in the presence or absence of auxiliary
agents. The main advantage of thermochemical methods is a significant reduction in waste volume and
a faster rate of energy production. Types of thermochemical technologies include: combustion (waste
incineration), gasification, pyrolysis and plasma.

Biochemical and thermochemical technologies have advantages and disadvantages when compared
to each other. The efficiency of energy conversion (energy produced per unit weight of input waste),
the reduction in the amount of landfilled waste and the emission of pollutants are the three main
aspects in the technical comparison of existing methods of energy recovery from waste. The efficiency
of electricity production in each of these methods varies depending on the composition of the input
waste and the technology used.

3. Methodology

The most common waste-to-energy technologies include landfill, anaerobic digestion, waste
incineration, gasification and pyrolysis. Landfill and anaerobic digestion plants are called biochemical
technologies, while the others are thermochemical.

4. Results

Several criteria are involved in selecting the most suitable landfill for a city, some of which are
mentioned below. The task of selecting a site within a specific study radius from the waste generating
center (for example, the city center) is based on the most economical distance of transporting waste
from the city to the landfill, and different sites are identified on the map in accordance with
environmental, social and economic criteria and unsuitable sites are screened. Then, from among the
various options, the one that scores more points than the others is selected as the most suitable site.

In a sanitary-engineered landfill, the following environmental criteria must be observed:

e Waste buried in the landfill should not cause unpleasant odors to spread in the surrounding
environment and air pollution.

e Waste buried should be kept away from animals, insects and vermin that can cause waste to
spread to the surrounding environment and also spread microbial contamination.

¢ Noise pollution from waste handling machinery and machinery used in the landfill should be
minimal and the landfill should not cause visual pollution.

o Gases produced in the landfill, such as methane and carbon dioxide, should be controlled and
ventilated.

e Leachate produced in the landfill should be controlled, collected and treated so as not to pollute
surface and groundwater.

5. Discussions

Given the human need to eliminate waste, there have been different methods for disposing of waste
and municipal waste from time immemorial, each of which naturally has its advantages and
disadvantages. Among these technologies, in Iran, waste incinerators are used only for the purpose of
waste disposal. In a way, it can be stated that the technology of energy extraction by thermochemical
method is somewhat unknown in Iran, and in most Iranian cities, landfills are used to dispose of waste,
which is not a very suitable method and will have adverse environmental consequences, the most
important of which is water and soil pollution by leachate produced at the landfill.

Given that a high percentage of municipal solid waste produced in Iran is wet (organic), it can be
stated that the necessary conditions for the growth of microorganisms are well provided and the biogas
waste disposal method will be more efficient than other technologies. Because, due to the high
moisture content in wet waste, incineration technology, an additional cost is required to remove
moisture and pre-processing to achieve a uniform heat value for waste incineration. By constructing
and using these waste disposal centers in the country, a portion of electrical energy can be provided for
domestic and industrial uses, which in addition to economic savings for energy production, creates job
opportunities and attracts specialists and workers in this field and strengthens economic infrastructure
in Iran. Considering the state of waste management in the country, it can be concluded that our
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country has not yet addressed waste management methods in principle and needs to develop the
necessary strategy for waste management, such as; avoiding waste production, reducing waste
production, reusing, recycling and recovering materials and energy, etc. This is important by gaining
the satisfaction and participation of stakeholders, increasing public awareness, improving technology,
optimizing methods, and increasing participation in formulating and implementing executive
guidelines and criteria in carrying out waste management activities. It is also certain that by utilizing
the experiences of successful countries in waste management that have successfully overcome waste
issues and problems after years of trial and error, our country can also be successful in this field. In
this article, the importance of managing municipal solid waste with an energy recovery and waste
disposal approach was examined. Given the limited resources of fossil fuels and the environmental
pollution caused by burning these resources, which leads to an increase in greenhouse gases and global
warming, waste management can be considered as one of the important sources of renewable and
clean energy in the future, so that many developed countries look at the issue of waste management
with a sustainable development perspective.

6. Conclusion

The use of waste-to-energy technologies, in addition to solving environmental problems caused by
traditional waste management, also contributes significantly to the diversification of countries' energy
supply portfolios. The expansion of the use of these technologies for energy supply in developed and
some developing countries in recent years and the successful experiences in countries such as China,
Japan and European countries confirm the effectiveness of the mentioned technologies. Although there
are still concerns about the pollution caused by some types of waste-to-energy technologies in
societies, with the maturity of technology and the use of new methods to eliminate the pollution
caused, this concern has been significantly eliminated. There are also challenges in the development of
waste-to-energy power plants, including the supply of drinking water, the supply of power plant feed
under appropriate conditions, and the shortage of skilled labor, which can be solved with the
cooperation of waste authorities and the localization of technologies. In upstream documents, such as
the Seventh Development Plan, the Ministry of Energy is only required to purchase electricity from
waste, so that the purchase price of electricity is an attraction for realizing investment in this area.
However, it seems that the development of a national waste management program by the
Environmental Protection Organization in cooperation with the Ministry of Interior will play a more
key role. In this regard, the conversion of waste into energy, in addition to completing the waste life
cycle and generating electricity, can be considered as a package that requires constructive interactions
between the Renewable Energy Organization, the Municipalities and Rural Organization, and the
Environmental Protection Organization. Considering the existing capacities in Iran and the daily
production of 58 thousand tons of urban and rural waste nationwide, achieving the vision of producing
200 megawatts of electricity from urban solid waste can be achieved with the cooperation and serious
determination of the responsible agencies. In terms of implementing numerous projects and localizing
technology and training specialized personnel, waste management will move away from landfill in the
future and reduce the major environmental problems created.
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In recent years, artificial intelligence technology, with its numerous
applications in urban management, has become one of the key pillars of
transformation in this field. In this review article, the fundamentals of artificial
intelligence, machine learning, and the general applications of Al were first
introduced. Additionally, the concept of data governance, its layers, and its
critical importance for municipalities were examined. The article then
specifically discussed the applications of Al in smart cities and its role in
addressing urban management challenges, demonstrating how this technology
can contribute to improving transportation, enhancing public safety,
optimizing waste management, strengthening urban planning, improving
energy management, and facilitating city governance. Furthermore, the
importance of prioritizing artificial intelligence applications in the city was
discussed, and the implementation of artificial intelligence in urban
management was analyzed. Finally, suggestions were provided for optimizing

Artificial Intelligence. the use of artificial intelligence in urban management. These suggestions can

be summarized as follows: 1. Enhancing organizational knowledge and
expertise to fully harness the potential of Al; 2. Establishing the necessary
technical infrastructures and integration between systems; 3. Collecting
diverse data and formulating robust data governance; 4. Optimizing the
application of Al technologies through testing; 5. Adopting a people-centered
approach in proposing and designing Al projects. Given these points and the
recognition of artificial intelligence’s capabilities in urban management, a
more efficient use of this technology in cities can be achieved.
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1. Introduction

Nowadays, with the rapid growth of city populations and the increasing trend toward urban living,
numerous challenges have emerged in the management of metropolitan areas, such as transportation
management, energy resource management, waste management, and public safety. In the present era,
the use of artificial intelligence in cities has been introduced as an innovative solution for better
managing these issues. By employing innovative methods, artificial intelligence can overcome these
challenges with exceptional speed and precision, playing a crucial role in enhancing the efficiency of
urban infrastructure. In other words, artificial intelligence can offer extensive applications in urban
management across areas including transportation management, waste management, city governance,
public safety, urban planning, and energy management. Hence, the use of artificial intelligence in
urban management is both a necessity and of high importance in today’s world. By incorporating
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artificial intelligence into cities, the concept of a smart city emerges. With the advent of Al, various
forms of non-biological intelligence have been introduced that significantly impact smart cities; in
such cities, for the first time in history, city control is not exclusively managed by humans.

Generally speaking, artificial intelligence refers to the development of computers and machines to
perform tasks that require human intelligence: tasks such as learning, understanding, problem-solving,
and human decision-making. With the capability to analyze both real-time and historical urban data
and forecast future trends, artificial intelligence can shift managerial decisions from a reactive
approach to a more controlling and forward-looking one. Since data plays a key role in the
development of new Al technologies, the concept of data governance and optimal data management
becomes a fundamental issue in the implementation of artificial intelligence systems.

In this paper, we first review the fundamentals of artificial intelligence and introduce the various
levels of Al. Additionally, the concepts of machine learning, deep learning, generative artificial
intelligence, and their applications are described. Next, the concept of data governance and its
importance in Al systems is examined. Following this, we address the most significant part of the
paper: the applications of artificial intelligence in urban management and its deployment. Finally,
conclusions and recommendations are offered regarding the optimization of Al use in urban
management.

The aim of this review study is to clarify the potential of Al and to investigate its applications in
smart cities, thereby fostering a comprehensive understanding of this technology's capabilities in
addressing urban management challenges.

2. Methodology

This study adopts a review-based approach to examine artificial intelligence and its applications in
urban management. This article will first introduce the fundamentals and levels of artificial
intelligence, machine learning, and data governance. It then specifically explores the applications of
Al in smart cities and urban management.

To collect sources for this study, the following approach was taken: In the initial search, only the
titles and abstracts of articles were reviewed to identify relevant sources. Keywords such as “artificial
intelligence,” ‘“urban management,” “Al implementation,” “data governance,” and other related
combinations were used in the search process. The time frame for selecting articles related to Al
applications in cities was set from 2015 to 2024 (with a particular emphasis on sources published after
2020) to ensure the inclusion of up-to-date and relevant papers. However, for foundational concepts
such as the basics of artificial intelligence and data governance, the selection criteria were based solely
on the content’s relevance to the research topic and the number of citations. After evaluating and fully
reviewing the collected articles, 46 papers were selected for final analysis.

3. Results

Due to the review nature of the research, this article presents findings from the analysis of compiled
articles and studies rather than direct results. According to these studies, applications of artificial
intelligence in each level of urban management should first be prioritized based on the city's needs,
existing infrastructure, and impact on citizens' lives. Then, artificial intelligence systems should be
implemented considering deployment challenges and the technology lifecycle stages in the urban
environment. Therefore, given the strategic importance of artificial intelligence deployment and
lifecycle in urban settings, this topic will be explored in detail throughout the article.

4. Conclusion
In this research, we first became acquainted with the fundamental concepts of artificial intelligence
and the extraordinary opportunities that this technology offers us. Then, strategies for managing Al
risks and data governance were presented. Subsequently, we examined smart cities and the role of
artificial intelligence in such cities in detail, and introduced examples of successful projects in this
domain. Furthermore, our investigations revealed that for the application of artificial intelligence in
cities, awareness of the Al lifecycle and the risks associated with deploying Al is of great importance.
However, this review study has also faced certain limitations. Firstly, due to its review nature, the
analyses rely on existing findings and do not present new experimental data. Moreover, in many large-
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scale Al projects in cities, detailed and up-to-date information is not publicly available. As a result,
most of the examples cited in this article are based on secondary data. Additionally, due to the
growing use of artificial intelligence in urban projects and the wide range of topics involved, it was not
possible to conduct an in-depth analysis of all dimensions. Furthermore, political, economic, and
social differences between countries can hinder the generalizability and implementation of similar
projects in other countries - particularly in developing countries - and focusing on successful projects
may not fully reflect the challenges faced by less developed cities. Despite these limitations, this study
can offer valuable insights for policymaking and the development of smart cities.

Based on the findings of this research, several recommendations for optimizing the use of artificial
intelligence in urban management can be proposed. Firstly, enhancing organizational knowledge and
expertise to fully harness the capabilities of artificial intelligence is essential. Additionally, it is
necessary to establish the required technical infrastructures - including both hardware and software
technologies - and to achieve integration between systems. On the other hand, as mentioned in Section
3, the collection of diverse data and the formulation of data governance should not be ignored; this
may include designating an agency or individuals for managing, maintaining, and providing data, as
well as defining specific standards and procedures for data utilization. Moreover, testing technologies
can have a significant impact on optimizing the application of artificial intelligence; for example,
developing chatbots for internal or public communication and conducting intelligent analyses of
existing data. Finally, to address the real needs of society, adopting a people-centered approach in
designing Al projects is of utmost importance. These recommendations can pave the way toward
smarter and more efficient urban management.
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1. Bias

2. Black Box

3. Explainable

4. Local Interpretable Model-agnostic Explanations
5. Shapley Additive ExPlanations

6. ICT
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1. Historical (batch) Data
2. Real-time Data
3. Mobility as a Service (MaaS)
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1. Text Mining

2. Sustainable Transportation
3. Big data

4. Customized Bus
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1. Surveillance Video
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1. Internet of Things (loT)
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1. Sentiment Analysis
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1. Framing

2. Design

3. Implementation
4. Deployment

5. Maintenance
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Urban heat island (UHI) is a key challenge in densely populated cities,
influenced by the thermal properties of materials, reflective and cooling
materials, life cycle assessment (LCA) and urban policies. This study, using a
systematic review and the PRISMA method, examines the impact of these
factors in four categories and shows that materials with high heat capacity and
low reflectance contribute significantly to the intensification of thermal
effects. In contrast, the use of cooling materials and reflective coatings leads to
a reduction in surface temperatures. In addition, LCA has been highlighted as
an analytical tool for assessing the environmental impacts of materials and
optimizing material selection. However, this method's lack of standardization
and integration into urban policymaking has faced challenges. The findings
suggest that integrating LCA into urban decision-making processes and
developing policies that promote the development and use of sustainable
materials can significantly reduce UHI and contribute to urban sustainability in
various fields, such as environmental and energy.
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Introduction

Urbanization is a complex socio-economic process with multiple consequences for society, the
environment, and biodiversity. Despite covering only, a small portion of the Earth's surface, urban
areas are increasingly becoming the most familiar environment for most of the worldds population.
Over half of the global population now resides in urban regions, a number that is expected to grow in
the coming decades. This urban growth, fueled by industrialization and increasing energy
consumption, has brought significant benefits in terms of living standards, but also has led to
challenges such as global warming, industrial waste, and air pollution. These issues are particularly
pronounced in urban areas due to the concentration of industrial activities and the extensive use of
building materials. Urban heat islands (UHI), a phenomenon where urban areas experience higher
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temperatures than their rural surroundings, is a major environmental issue exacerbated by improper
urban planning and construction materials. The use of dark and inappropriate materials in urban
spaces, combined with poorly designed building layouts, traps solar energy, raising surface
temperatures. In contrast, sustainable materials and reflective coatings can mitigate these effects by
reducing surface temperatures. Choosing appropriate materials can significantly contribute to
sustainable urban development by reducing environmental harm and supporting energy efficiency.
Sustainable materials minimize pollution, require less maintenance, and are reusable. Evaluating these
materials through Life Cycle Assessment (LCA) helps to understand their environmental impacts from
production to disposal, enabling informed decisions that promote sustainability. While substantial
progress has been made in understanding the impacts of materials on UHI, there remains a gap in
systematically analyzing the role of LCA in mitigating these effects. Previous research has examined
UHI from various perspectives, but few studies have explored how sustainable materials, evaluated
through LCA, can reduce UHI. This study aims to fill this gap by systematically reviewing the
literature on the impact of LCA on material selection and UHI reduction in urban environments.

The primary objective of this review is to analyze the role of LCA in assessing the effects of
construction materials on UHI. The review categorizes relevant studies into four main groups:
materials and sustainability, materials and LCA, materials and UHI, and the combination of UHI and
LCA. By employing the PRISMA method for systematic article selection, this research provides a
comprehensive framework for analyzing the environmental and functional effects of building
materials in reducing urban heat islands.

This approach contributes to advancing sustainable urban policy by providing insights into how
LCA can influence material selection and UHI mitigation strategies.

Methodology

This study is a systematic review using the PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) method, which provides a standardized approach for conducting
systematic reviews and meta-analyses to enhance transparency and accuracy in reporting and article
selection. This method is especially useful for comprehensive scientific reviews to identify, evaluate,
and synthesize research findings on a specific topic. The PRISMA approach involves several stages,
including identifying articles from various sources, screening titles and abstracts, evaluating the
quality of selected articles, and systematically analyzing the data. One key feature of PRISMA is the
flowchart, which clearly illustrates the article selection process and the reasons for excluding certain
articles, helping readers understand the decision-making process and assess the validity of the study's
results. The flowchart of the article review process is shown in Figure 1.

The target population of this study consisted of documents and articles related to the role of LCA in
building materials for reducing urban heat islands, which were searched in June 2024. The sampling
method involved reviewing relevant documents using keywords such as LCA, sustainable materials,
recycling, ecology, climate change, urban heat islands, and sustainability. After preliminary screening,
specific research questions were posed:

e What is the current impact of materials on reducing urban heat islands with an LCA approach?

o What improvements can be made in this area that have not been addressed yet?

e What are the limitations in this field?

e How can the impact of materials on reducing urban heat islands using LCA be increased?

The study involved searching for articles in credible academic databases such as Google Scholar,
ScienceDirect, SID, and Scopus, using both English and Persian keywords. The articles reviewed were
published between 2000 and 2023 and were selected based on criteria such as relevance to LCA, materials,
urban heat islands, and sustainability. A total of 213 articles were initially reviewed, and after applying the
inclusion and exclusion criteria, 14 articles were selected for final analysis using the PRISMA checklist.
EndNote software (version 21) was used to manage references and extract relevant data.

Conclusion
The study concludes that building materials play a significant role in addressing UHI effects and
contributing to sustainable urban development. The selection of sustainable materials, which minimize
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energy consumption and environmental pollution, is crucial for reducing UHI impacts. LCA is a
valuable tool in evaluating the environmental effects of materials throughout their life cycle, helping
to make better choices to reduce negative environmental outcomes.

While recent technological developments, such as reflective and cooling coatings, have been
proposed to manage excess heat in urban spaces, comprehensive studies on sustainable materials'
impact on UHI through LCA are still limited. To reduce UHI and improve environmental conditions,
urban policies should promote stricter standards for material selection, encourage the use of
sustainable materials, and incorporate LCA into urban planning. Advanced technologies, such as high-
reflectivity materials and energy-efficient designs, should be prioritized to help mitigate UHI effects
and reduce environmental impact. Additionally, the development of smart monitoring systems and
climate-responsive materials will further support sustainable urban solutions.
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