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BACKGROUND AND OBJECTIVES: Urban sustainability is a concept that focuses on 
creating cities that can meet the existing residents’ requirements without compromising 
future generations’ capabilities to fulfill their needs. This approach requires 
comprehensive and integrated urban planning, development, and management. The 
current research was conducted to design an urban sustainability model, emphasizing 
new technologies.
METHODS: Based on the nature of the data, the research method was qualitative and 
exploratory; the theme analysis method was used to analyze the data. In this study, we 
conducted semi-structured in-depth interviews using the 5w1h technique on a sample 
of 13 individuals, including managers, academic staff, specialists, and experts of the 5th 
district from Tehran Municipality, to gather data.  This research was done during the 
fall and winter of 1402. The criteria for selecting experts include: having at least seven 
years of useful work experience in Tehran Municipality and relative knowledge of urban 
sustainability. 
FINDINGS: The present research identified five main themes, including social, economic, 
environmental, technological, and managerial. Two sub-themes (social equality and 
quality of life in the city) were identified for the social dimension. Also, three sub-themes 
(economic growth, affordability, and access to financial matters) were identified for the 
economic dimension. Also, three sub-themes (sustainable transportation, sustainable 
service, and sustainable energy) were considered for the environmental dimension. 
Three sub-themes (artificial intelligence capabilities, geographical information systems 
capabilities, and green technology) have been considered for the technology dimension. 
Finally, three sub-themes (sustainable strategy, human resource planning, and urban 
marketing) were stated for the management dimension. A total of 14 sub-themes and 
48 codes were identified.
CONCLUSION: By integrating innovative solutions, such as smart grids, green 
infrastructure, and renewable energy sources, urban areas can become more sustainable 
and adapt to urban sustainability challenges. Policymakers, planners, and designers 
must prioritize the implementation of these technologies to build a sustainable future 
for all residents of urban environments.
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INTRODUCTION
As technology advances, people choose to reside 

in cities. The United Nations asserts that almost 55 
percent of people live in cities, and the number will 
also rise to 60% worldwide by 2030 (Wu et al., 2022). 
Moreover, there will be 1.5 times more people living 
in cities by 2045, making it so that almost 7 out of 
10 people will live in cities. The average size of towns 
has grown along with the number of residents. It’s 
important to think about how to adapt to these 
changes. Hence, cities must develop social and 
economic structures without harming the environment 
and create a balance between human residents and 
natural resources to achieve urbanization to deal 
with the challenges caused by urbanization, including 
lack of housing, traffic situation, or waste disposal 
(Rieder et al., 2022). Furthermore, many problems 
caused by population growth increase pressure 
on infrastructure and reduce natural resources, so 
the concept of sustainability is important to solve 
these challenges and guide urban development. 
Advanced technology is essential for promoting 
urban sustainability and fostering a pleasant urban 
lifestyle. Because the use of today’s technology can 
overcome many problems in cities and guide their 
planning toward sustainability, these techniques help 
cities achieve an efficient standard of living while 
maintaining ecosystems and natural resources (Laffta 
and Al-Rawi, 2018). In the contemporary digital 
age, the growing complexity of global cities hinders 
the effectiveness of traditional urban design and 
management tactics. This limitation restricts urban 
management to conventional ways that include a 
limited number of individuals and stakeholders in 
decision-making processes. Hence, urban planners 
must harness the potential of developing technology 
to  make informed and superior decisions (Ye et al., 
2021). For almost half a century, urbanization has 
revolved around sustainable cities in the world (Karal 
and Soyer, 2024). People seek optimal construction 
sustainability by reducing resource consumption, 
energy consumption, and waste while increasing 
social integrity and welfare (Deng, 2021). The existing 
research and UN policy documents highlight that 
proper urban management has an impact on climate 
change (Omole et al., 2024), financial growth (Zhang 
et al., 2024), social inclusion and resilience (Zhou et 
al., 2024), the health of citizens (Fernández-Aguilar et 
al., 2023), and the quality of urban life (He et al., 2024), 

which have a positive effect. Global, national, and local 
policies endorse maintainable cities as the preferred 
solution to sustainable growth issues, and there is 
a high demand for various modern and alternative 
approaches to planning, building, maintaining, and 
managing cities that utilize technology (Liu, 2021). 
With the rapid pace of technological advancements 
in recent years, cities have a unique opportunity to 
harness the power of technology to tackle sustainable 
challenges. From smart infrastructure and energy-
efficient buildings to data analytics and Artificial 
Intelligence (AI), technology offers countless tools 
and resources that can help cities optimize resource 
use, reduce carbon emissions, and increase overall 
sustainability (Das et al., 2024). Currently, algorithmic 
urban planning utilizes the analysis of urban big data 
and planning technologies powered by data to ensure 
intelligent and sustainable development (Lăzăroiu et 
al., 2020). A thorough comprehension and evaluation 
of deployed technology is crucial when striving to 
establish intelligent and environmentally friendly 
urban growth through urban planning. To accomplish 
this, a thorough review of existing knowledge 
and practice on the subject is required, not only 
for measurement purposes but also as a tool for 
critically examining the risks, limitations, and future 
opportunities of AI in urban planning (Agboola and 
Tunay, 2023). A long-term plan to transform society 
at an increasing pace should guide strategies for 
sustainable cities (Wu et al., 2022). Sustainable urban 
development with indicators such as improving 
the life quality through social communication 
(Mouratidis, 2021), decreasing energy consumption 
through green construction design tools (Umoh et 
al., 2024), sustainable transportation (Kirschner 
and Lanzendorf, 2020), environmental protection 
and restoration (Zeng et al., 2022), renewable 
energy and waste management (Omole et al., 
2024), green economies, like green tax guidelines 
and infrastructure (Liu and Dong, 2021) have been 
measured. Also, studies investigating the impacts 
of the digital economy (Liu et al., 2024), machine 
learning (Li et al., 2023), urban planning (Puchol-
Salort et al., 2021), and smart cities (Vardopoulos 
et al., 2023) have focused on urban management 
and sustainability. This research, by examining the 
previous research and analyzing it, identifies the 
weak points and opportunities and seeks to fill these 
gaps with innovative approaches. This approach can 
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help to improve existing theories and methods. On 
the other hand, the use of advanced technology can 
lead cities to sustainability by overcoming problems. 
However, studies that have a key focus on the potential 
of artificial intelligence technologies and geographic 
information systems for urban sustainability are very 
limited, and considering the technology dimension 
is one of the unique features of this research. Also, 
this study aims to help organizations, policymakers, 
and urban managers to create a better alignment 
between sustainable development goals and 
implementation plans by providing an integrated 
practical model and comprehensively considering 
economic, social, environmental, management, and 
technology dimensions. A study that investigated 
all these dimensions in the Tehran Municipality 
was not found.  To achieve these goals, the Tehran 
Municipality in Iran conducted a research study in 
2023 and 2024.

Urban sustainability
Since the Brundtland Report’s publication in 

1987 (Berry et al., 2015), people have recognized the 
importance of cities in achieving sustainability, and 
it is the primary focus of international communities.  
In addition, the United Nations Rio+20 Conference 
on Sustainable Development recognized cities as 
a key focus area for the transition to sustainable 
development (Pineschi, 2024). At the conference, 
worldwide programs like the C40 initiative 
showcased the significant roles that cities can fulfill in 
advancing sustainability and attaining climate change 
adaptation and mitigation objectives. Additional 
influential aspects that have contributed to the 
advancement of urban sustainability include the 
release of the new urban plan and the integration 
of urban sustainability into policy frameworks like 
the Sustainable Development Goals. Goal 11 of 
sustainable development expressly advocates for the 
establishment of cities and human settlements that 
are inclusive, safe, resilient, and sustainable (Sharifi, 
2021). The process of defining urban sustainability 
directly influences the identification and extraction 
of its indicators. Urban sustainability has been 
variably defined with diverse criteria and emphases. 
Sustainability definitions prioritize the improvement 
of long-term human well-being by achieving a balance 
between three key aspects: reducing resource 
consumption and environmental harm, optimizing 

resource utilization efficiency, and promoting 
equality and democracy (Huang et al., 2015). In 1995, 
the European Environment Agency set five objectives 
for urban sustainability. These goals are to reduce 
the use of natural resources, effectively manage 
urban flows, safeguard the health of urban residents, 
ensure equal access to resources and services, and 
preserve cultural and social diversity (Stanners, 
1995). According to the United Nations Center 
for Human Settlements (1997), a sustainable city 
achieves sustainable social, economic, and physical 
development and has sustainable natural resources 
(Ayeni and Settlement, 1997). Urban sustainability 
refers to a dynamic process that aims to establish and 
sustain a continuous relationship between ecosystem 
services and human well-being through cooperation. 
(Wu et al., 2014). 

Technology and urban sustainability
Recent developments in urban studies have 

intensified the global need to improve environments 
through technology. The use of technology 
improves urban infrastructure, increases livability, 
and promotes sustainability. While the concept of 
using technology in city management dates back 
to the late 1950s and early 1960s, the widespread 
recognition of these technologies’ potential is 
evident today (Huang, 2021). Zhou et al., (2022) 
highlighted the significance of urban planning in 
achieving sustainable development objectives, 
particularly those directly linked to urban settings. 
Currently, the implementation of sensors collecting 
big data that change land use, transportation 
patterns, real estate investments, and energy use 
has accelerated the technology application (Sanchez 
et al., 2023). Conversely, smart city programs are 
placing greater emphasis on incorporating resilience 
into the resolution of associated problems. Direct 
your attention towards climate change. Strategic 
alignment is crucial. This strategic alignment 
addresses the challenges presented by climate change 
and emphasizes the importance of smart cities in 
adjusting to these environmental changes. Smart 
cities utilize technological advancements to enhance 
efficiency and comfort while also bolstering their 
ability to tackle the pressing environmental issues 
brought about by climate change. By harnessing 
technology and utilizing data, cities can adjust to the 
increasing demands of their inhabitants and develop 
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urban places that are not only habitable but also well-
prepared for the future (Agboola and Tunay, 2023). 
Using today’s technology can help cities overcome 
many problems and guide their planning toward 
sustainability. These techniques help cities achieve a 
decent standard of living while preserving ecosystems 
and natural resources. Technology enhances 
production processes by addressing various threats 
that could hinder cities’ competitiveness in land use 
and urban transport, urban waste management, air 
quality, cultural heritage preservation, sustainable 
water management, and sustainable energy.  These 
techniques are known as green technologies, which 
are the only tools to help the sustainability of cities 
and provide a suitable quality of life for residents 
(Laffta and Al-Rawi, 2018). Nonetheless, developing 
technologies such as AI, Internet  of  Things (IoT), 
Machine Learning, Deep Learning, and Artificial 
Neural Networks are employed to generate, enhance, 
and oversee the efficacy of intelligent and sustainable 
development globally. Son et al., (2023) view artificial 
intelligence as a highly promising technology for 
intelligent and sustainable urban planning. People 
commonly use AI applications like social media, 
emails, and search engines daily, but there is 
extensive potential for AI applications in sustainable 
development and urban planning. This includes 
various aspects such as land use, zoning and licensing, 
environmental planning, and transportation (Sanchez 
et al., 2023). AI can aid urban planners in developing 
optimal and fair networks to manage the growing 
traffic and public transit demands. It can assist urban 
designers in addressing and developing specific 
environments, as well as fostering more streamlined 
communities. In addition, AI can forecast and evaluate 
the quality of indoor air in urban areas. It can publish 
findings on pollution levels, concentrations of fossil 
fuel particles, and future projections. These insights 
are valuable for informing city administrations and 
policymakers (Quan, 2022). In addition, we can utilize 
Geographic Information Systems (GIS) on the Internet 
to publish maps and assist citizens in comprehending 
suggested designs. Developing plans and enhancing 
planners’ capacity to serve the community relies on 
public awareness of plans and debates. Planners’ 
effectiveness in addressing chronic urban problems 
is heavily dependent on their ability to use efficient 
tools and planning support systems (Laffta and Al-
Rawi, 2018).

MATERIALS AND METHODS
This applied research employs a qualitative data 

collection approach and seeks to answer the following 
question: What factors should be considered to 
achieve urban sustainability? This method seeks to 
develop a model and a data-oriented method that 
reaches concepts and categories through data and 
seeks to present a model with an inductive method 
where there is no variable in it. We used the literature 
study, research background, information banks, and 
surveying as data collection tools. In the qualitative 
approach, we conducted semi-structured interviews 
and manually analyzed the results.  In this research, 
the interviews were conducted through semi-
structured interviews to answer questions such as 
how, why, what, where, who, and when. The codes 
extracted from the 13th interview have reached a 
saturation state, and conducting more interviews did 
not add new codes to the previous codes. This number 
of samples was enough for the interview section. 
The statistical population of the research consists 
of the 13 managers, academic staff, specialists, and 
experts of the 5th district of Tehran municipality. 
The criteria for selecting experts include those with 
at least seven years of executive and managerial 
experience in this field. To select experts to conduct 
interviews, judgmental purposeful sampling was 
used. Some interviews were audio recorded where 
the interviewees permitted, and sometimes notes 
were taken by the researcher during the interview. 
After conducting each interview, the collected data 
were sorted and saved in Word file format. This 
research employed the theme analysis technique 
to scrutinize the data gathered from the interviews. 
Theme analysis is a method to determine, analyze, 
and express the patterns (themes) in the data. This 
method not only organizes the data and provides 
detailed descriptions, but it also can interpret 
various aspects of the research topic. The process of 
analyzing the theme is recursive, involving frequent 
transitions between the outlined steps. In addition, 
theme analysis is a process that takes place over 
time.  To check the validity, the codes produced in 
a form were provided to four of the interviewees. 
Finally, we confirmed the validity of the results by 
summarizing the evaluation of the participants. 
Furthermore, two theme analysis experts supervised 
the various stages of coding, conceptualization, 
category extraction, and theory formulation. To 



321

Int. J. Hum. Capital Urban Manage., 10(2): 317-328, Spring 2025

calculate the retest reliability, among the conducted 
interviews, several sample interviews were selected 
and the specified codes were compared in two-time 
intervals for each of the interviews. In this study, two 
interviews were selected as samples and re-coded 
with an interval of one month. Considering that the 
retest reliability rate is 84% (Table 1) and this value is 
more than 60%, the coding reliability is acceptable.  
Qualitative data obtained from the interviews were 
also analyzed by the open and axial coding methods. 
Open coding involves coding everything, resulting in 
the identification of numerous codes, irrespective 
of their interrelationships. At this stage, through the 
collection of open codes, the codes are completed 
with the researcher’s notes and formulated to be 
presented to others. The next stage, known as central 
coding, involves the integration of codes through 
their classification, followed by selective coding that 
describes the relationships between the codes. 

RESULTS AND DISCUSSION
In the present study, the researcher read all the 

data obtained from the interviews once before he 
started coding the data. After acknowledging the 
data, the coding stage begins, and the creation of 
codes depends more on the researcher’s view of 
the data; However, reviewing and categorizing all 
the codes is one of the key points at this stage. We 
conducted open interviews, asking 10 questions 
about urban sustainability, and employed two stages 
of central and selective coding. In short, the interview 
questions are: 

1) In your opinion, what is the definition of urban 

sustainability? 
2) What factors lead to urban sustainability? 
3) What was the impact of the progress of science 

and technology on urban sustainability?
4) What plans and strategies does the municipality 

have in mind to achieve urban sustainability?
5) What policies should be implemented to 

improve access to public services in cities?
6) How can we strengthen the connection between 

people and the urban environment?
7) What strategies are effective to reduce pollution 

and improving air quality in cities?
8) How can we help the development of sustainable 

public transport in cities?
9) What successful experiences are there in the 

field of urban sustainability that can be inspiring?
10) How can the improvement of urban 

infrastructure be justified considering economic 
aspects?

In this section, 13 managers, academic staff, 
specialists, and experts of the 5th district of Tehran 
municipality were interviewed using semi-structured 
in-depth interviews. Before initiating the qualitative 
analysis, it is crucial to arrange the data to facilitate 
a simple analysis. For this purpose, interviews have 
been analyzed in tabular format. After listening to the 
interview text and checking the notes, the general 
concept of the interview was obtained. Table 2 
demonstrates the sample of spoken evidence from 
which we extracted the primary codes.

After doing the coding, the researchers classified 
the different codes into the form of potential themes 
and sorted all the coded data summaries into 

 
 
 

Table 1: Reliability percentage by test-retest method 
 
 
  

Retest reliability 
percentage 

Number of 
disagreements 

Number of 
agreements Total number of codes interview 

83233072 1 
85 34 34 80 2 
84 57 64 152 total 

 
  

Table 1: Reliability percentage by test-retest method

Table 2: Verbal evidence from interviews for ini�al coding 
 
 

Primary code Oral evidence  

-Equipped with renewable energy production system 
- Use of green infrastructure 

In my opinion, to achieve the goals of sustainable development in the city, 
factors such as using renewable energy sources, creating more green spaces 
such as parks and rooftop gardens, and improving public transportation to 
reduce vehicle emissions can be mentioned. 

- Construction of walking and cycling paths 
- Using digital advertising to reach the target 

By carrying out targeted and digital advertising, people can be encouraged 
to ride bicycles and walk, and it is necessary to build bicycle paths and 
streets suitable for pedestrians . 

 
  

Table 2: Verbal evidence from interviews for initial coding
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specified themes. Researchers start analyzing their 
codes and consider combining different codes to form 
an overall theme. At this stage, the researchers form 
the main themes from some of the primary codes, 
create sub-themes from others, and remove the rest.  
The first stage involves reviewing and correcting the 
sub-themes, while the second stage considers their 
validity. In this part, some of the codes were removed 

or replaced, while some remained intact. Table 3 
reveals the final results.

The researcher defines and revises the themes 
presented for analysis once they have created a 
satisfactory map of themes, and then analyzes the 
data within them. The results of the interviews define 
urban sustainability in the form of social, economic, 
environmental, technological, and managerial 

 
Table 3: Urban sustainability sub-themes 

  
Row main theme Sub-theme Primary codes
1 Social dimension 

 
 
 
 

Social equality - Minimizing the socio-economic gap between the rich and the poor 
- Equal access to municipal services 
- Predicting affordable housing 
- Providing suitable social services for vulnerable social groups 

Quality of life in the 
city 
 

- People interaction programs 
- Ensuring access to recreational sites 
- Reduction of carbon emissions 
- Avoiding wasting time in daily commuting 
- Increase healthcare 

2 Economic dimension 
 

Economic Growth 
 

- Ensuring that the average household income meets the minimum needs of the 
family 
- Using job opportunities 

Affordability 
 

- Ensuring the affordability of basic services 
- Reduction of poverty and unemployment 
- Ability to save 

Access to financial 
matters 

- Ensuring access to financial resources for deprived urban citizens 
- Promoting business through bank loans 
- Ensuring collateral-free financing for the urban poor 

3 Environmental 
dimension 
 

Sustainable 
transportation 

-Public transportation facilities 
- Vehicles based on renewable energy 

Sustainable service -Reducing unnecessary trips 
- Construction of walking and cycling paths 
- Redesign of public spaces for less use of private cars 

Sustainable Energy - Equipped with renewable energy production system  
- Use of clean energy 
- Low emissions of greenhouse gases 

4 Technology 
dimension 
 

Artificial intelligence 
capabilities 

- Intelligent cleaning system 
-Intelligent traffic management 
- Intelligent transportation system 
- Intelligent garbage collection system 
 - Intelligent drainage and sewage system 

Geographical 
information systems 
capabilities 

- Identification of land uses and zoning 
- Development of smart growth of cities 
Urbanization control 
- The success of planners in fighting chronic urban problems 

Green technology -Investment in low-carbon technology
-Using green infrastructure as a hedge against the risks of climate change 
- Reduction of waste and pollutants 

5 Management 
dimension 

Sustainable strategy - Paying attention to opportunities and comprehensive challenges 
-Understanding sustainability risks 
 - Coordination with internal and external developments 

Human resource 
planning 

- Training of human resources 
- Development of effective communication  
-Strengthening positive relationships between individuals and communities  
- Strengthening governance 
- Citizen cooperation and participation 

Urban marketing - Promotion of products, services, and brands especially in urban areas 
- Creating targeted campaigns 
- Using digital advertising to reach the target audience 

 

Table 3: Urban sustainability sub-themes
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themes (Fig. 1).
In the current research, the dimensions of urban 

sustainability have been investigated with a detailed 
perspective, and the result of this research led to the 
identification of social, economic, environmental, 
technological, and management dimensions that 
were discussed in detail. 

1) The first dimension is the social dimension, 
which is characterized by the concepts of social 
equality and quality of urban life. The social 
dimension of urban sustainability refers to the well-
being and quality of life of a city’s residents, as well 
as the fair distribution of resources and opportunities 
in the urban environment (Larimian and Sadeghi, 
2021). Furthermore, in research (Mouratidis et al., 
2024), the social dimension of urban sustainability 
refers to the ways that cities and communities can 
promote social equality, cohesion, and inclusion 
among their population. It comprises a wide range of 
factors, including access to essential services such as 
housing, health care, education, and transportation, 
as well as opportunities for meaningful employment, 
social interaction, and civic participation. In the 
current research, one of the key elements of the 
social dimension of urban sustainability is social 
equality. This entails ensuring that all members 
of society have access to basic services such as 
affordable housing, education, health care, and 

transportation. By addressing issues of social equity, 
cities can help reduce poverty, inequality, and 
social exclusion, which are the main obstacles to 
sustainable development. In addition, promoting 
social equity can help foster social cohesion and a 
sense of community among residents, which is critical 
to creating resilient and inclusive cities. In addition, 
the social dimension of urban sustainability includes 
considerations of social welfare and quality of life. 
This entails ensuring that residents have access to 
affordable health care, recreational facilities, green 
spaces, and other amenities that contribute to their 
physical and mental well-being. By investing in social 
infrastructure and services that enhance residents’ 
quality of life, cities can create healthier, happier, and 
more resilient communities that are better equipped 
to deal with complex 21st-century challenges such as 
carbon emissions.

2) The second dimension is the economic 
dimension, which includes economic growth, financial 
strength, and access to financial matters. One of 
the key economic aspects of urban sustainability 
is creating jobs and opportunities for residents. A 
sustainable city must have a thriving economy that 
provides many job opportunities for its residents and 
ensures that they can support themselves and their 
families (Zeng et al., 2022). This requires a diverse 
and resilient economy that can adapt to changing 

 
  
  

    
  
  
  
  
  
  
  
  
  

 
 
 
 
 

Fig.1: Urban sustainability model 
 
 

Quality of live in city 

Social equality 

A� capabili�es 

Economic Growth 

Affordability 

Access to financial 
ma�ers

Sustainable strategy 

Human resource 
planning 

Sustainable service 

 Sustainable Energy 

Sustainable 
transporta�on 

Green technology G�S capabili�es 

Urban 
sustainability 

Urban mar�e�ng

Fig.1: Urban sustainability model
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conditions and market forces. By fostering innovation 
and entrepreneurship, cities can create new 
industries and job opportunities that help sustain 
economic growth in the long term (Caragliu and Del 
Bo, 2019). Economic growth is a key indicator of urban 
sustainability because it reflects the overall health 
and vitality of an urban economy. An urban economy 
that promotes sustainable growth equally distributes 
its benefits to all members of society. Creating diverse 
economic opportunities, investing in infrastructure 
and innovation, and promoting a suitable business 
environment can achieve this.  A sustainable urban 
economy also needs financial stability and flexibility. 
This includes the ability of local governments to 
effectively manage finances, maintain balanced 
budgets, and invest in long-term projects that support 
sustainable development. Financial capability also 
includes the ability of residents and businesses to 
withstand economic shocks and downturns through 
savings, insurance, and access to social safety nets. 
Access to financial resources is another critical aspect 
of urban sustainability. To promote economic growth 
and development, individuals and businesses must 
have access to the financial resources needed for 
investment, innovation, and growth. This includes 
access to capital for small and medium enterprises, 
affordable credit for various people, especially the 
disadvantaged, and support for innovative and 
sustainable projects. Lack of access to finance can 
impede economic growth and perpetuate inequality 
by leaving those unable to finance behind.

3) The third dimension is the environmental 
dimension, which is defined by sustainable 
transportation, sustainable services, and sustainable 
energy. In this regard, Beck and Ferasso (2023) 
introduced one of the key dimensions of urban 
sustainability, the environmental dimension, which 
focuses on ensuring that urban development does 
not harm the natural environment and that cities can 
reduce and adapt to the effects of water changes. 
The environmental dimension of urban sustainability 
focuses on minimizing the negative impact of urban 
development on the environment and promoting 
the health and well-being of both people and 
ecosystems. Besides, Wu et al., (2022) showed that 
the environmental dimension of urban sustainability 
includes various issues, including air and water 
quality, biodiversity protection, waste control, and 
green spaces. Burning fossil fuels for transportation 

and energy production often causes air pollution, 
one of the main challenges urban areas face in terms 
of environmental sustainability. Poor air quality can 
have serious effects on the health of urban residents 
and can also contribute to climate change. Hence, 
to lessen the impact on the environment and air 
quality, it is important to encourage sustainable 
modes of transportation and to build sustainable 
transportation networks. These include public 
transportation, cycling, walking, and carpooling. Also, 
encouraging the use of electric vehicles or other 
forms of clean energy vehicles can further reduce 
greenhouse gas emissions and promote a healthier 
urban environment. Also, by promoting energy and 
water-saving measures can reduce the consumption 
of resources and minimize the urban footprint on 
the environment. Transitioning to renewable energy 
sources such as solar, wind, and hydropower can help 
urban areas reduce their dependence on fossil fuels 
and reduce greenhouse gas emissions.

4) We identified the fourth dimension, known as the 
technology dimension. This dimension encompasses 
the capabilities of artificial intelligence, geographic 
information systems, and green technology. Urban 
sustainability’s technology dimension refers to 
the use of advanced technology and innovative 
solutions to deal with urban challenges and promote 
sustainable development.  This dimension focuses 
on using technology to improve the efficiency of 
urban systems, reduce resource consumption, and 
minimize environmental impacts. Cities commonly 
use technologies like smart grids, renewable 
energy systems, energy-efficient buildings, and 
advanced transportation systems to enhance their 
sustainability. The concept of smart cities is one of 
the key aspects of urban sustainability’s technology 
dimension. Smart cities use technology and data to 
improve the quality of life for residents, improve 
urban infrastructure, and create more resilient and 
sustainable urban environments. Smart city initiatives 
often involve the use of sensors, data analytics, and 
artificial intelligence to optimize resource allocation, 
reduce energy consumption, and improve public 
services. In addition to smart city solutions, the 
technological dimension of urban sustainability also 
includes the adoption of green technologies and 
practices. Green technologies, such as solar panels, 
wind turbines, and green building materials, lead to 
lower carbon emissions, higher energy efficiency, 
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and highly sustainable living. By incorporating green 
technologies into urban infrastructure and buildings, 
cities can significantly reduce their environmental 
impact and contribute to a more sustainable future 
(Laffta and Al-Rawi, 2018). AI has the potential to 
provide innovative solutions for various challenges 
facing cities, which plays an important role in 
promoting urban sustainability. Artificial intelligence 
enables the optimization of energy distribution and 
consumption in urban areas. The use of machine 
learning algorithms that can examine usage patterns, 
forecast demand, and optimize the operation of smart 
grids can make energy management more effective 
and sustainable. AI-powered systems can also monitor 
traffic conditions, predict delays, and adjust traffic 
lanes accordingly.  Artificial intelligence technologies 
can be used to improve waste collection and recycling 
processes. For example, sensors equipped with 
artificial intelligence can optimize waste collection 
routes, leading to lower fuel consumption and lower 
emissions. In addition, artificial intelligence can help 
identify recyclable materials and sort them more 
effectively in recycling facilities (Son et al., 2023).

5) Finally, the fifth dimension is the management 
dimension, which in this research is defined by 
factors such as sustainable strategy, human resource 
planning, and urban marketing. The managerial 
dimension of urban sustainability plays an important 
role in achieving sustainable goals (Zeng et al., 
2022). It includes planning, coordinating, and 
implementing policies, strategies, and initiatives 
aimed at promoting sustainable urban development 
(Beck and Ferasso, 2023). Effective management 
of these activities is necessary to ensure that cities 
can grow and develop in a sustainable and resilient 
manner against future challenges. A sustainable 
strategy should outline specific actions and 
initiatives that cities will take to promote urban 
sustainability, taking into account the opportunities 
and overall challenges. This necessitates cooperation 
among diverse parties, encompassing government 
agencies, enterprises, non-profit organizations, and 
community groups. Cities may ensure that their 
long-term growth is ecologically conscious, socially 
inclusive, and economically sustainable through the 
implementation of a sustainable strategy. Human 
resource planning is an essential component of urban 
sustainability management (Beck and Ferasso, 2023). 
Cities must invest in their human capital by attracting, 

training, and retaining a diverse and skilled workforce, 
as well as developing effective communications. This 
includes professionals with expertise in sustainability, 
environmental management, urban planning, and 
other related fields. HR planning also includes 
promoting diversity and inclusion in the workplace, 
ensuring equal opportunities for all employees, and 
fostering a culture of innovation and collaboration. 
By investing in their human capital, cities can create 
the capacity to effectively deal with sustainability 
challenges and become flexible, adaptive, and 
inclusive urban communities. Finally, urban 
marketing plays an important role in promoting 
and communicating urban sustainability initiatives 
to residents, businesses, investors, and tourists. 
Effective city marketing entails branding the city as 
a sustainable and livable destination, highlighting its 
unique features and attractions, and engaging with 
stakeholders through a variety of communication 
channels. This includes social media, websites, 
events, and campaigns that raise awareness of 
sustainability issues, showcase best practices, and 
inspire action. By engaging in urban marketing, cities 
can attract investment, talent, and visitors, build a 
positive reputation, and strengthen their competitive 
advantage in the global marketplace.

CONCLUSION
This study concludes that the managers of 

Tehran municipality can address the root causes of 
poverty, inequality, and social exclusion and create 
a fairer and more sustainable urban environment 
by focusing on social equality and inclusivity. Urban 
planners, policymakers, and residents need to 
prioritize the social dimension of urban sustainability 
in their decision-making processes to create cities 
that promote well-being and quality of life for all 
residents. Tehran municipal managers can also create 
a strong economic foundation that supports their 
long-term sustainability goals by focusing on creating 
jobs and opportunities for residents and using 
resources and infrastructure efficiently. Cities must 
prioritize economic sustainability in their decision-
making and planning processes to ensure they can 
thrive in a complex and uncertain world. Sustainable 
cities must prioritize the accountable consumption 
of land and water resources to ensure they can 
meet the current and future generations’ demands. 
It requires investing in sustainable infrastructure 
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and technologies, like renewable energy sources 
and well-organized transportation systems, that can 
help minimize waste and reduce the city’s carbon 
footprint. By investing in sustainable practices, 
cities can reduce their operating costs and improve 
their overall economic competitiveness. Several 
indicators can be used to measure the economic 
dimension of urban sustainability. These include 
Gross  Domestic  Product  (GDP) growth, per capita 
income, unemployment rate, poverty level, inflation 
rate, and access to financial services. By tracking 
these indicators over time, policymakers can gain 
valuable insight into the health and vitality of their 
city’s economy and make informed decisions about 
how to promote sustainable economic development. 
Also, cities can create a more resilient and 
sustainable urban environment for current and future 
generations by prioritizing environmental protection. 
Through sustainable measures, including quality 
enhancement, waste management, biodiversity 
conservation, and green space development, cities 
can reduce their environmental impact and create 
a healthier and more livable urban environment. 
Furthermore, the construction of green spaces 
such as parks, gardens, and green roofs plays a 
vital role in the environmental dimension of urban 
sustainability. Green spaces facilitate moderating the 
urban heat island effect, provide wildlife habitat, and 
enhance air quality. They also offer residents a place 
to relax, exercise, and connect with nature, which 
contributes to their overall health and well-being. 
In addition, cities can address urban challenges, 
increase resource efficiency, and create livable and 
sustainable urban environments by using advanced 
technologies, smart city solutions, and the use of AI, 
and green technologies. Accepting technology as a 
key factor in urban sustainability is necessary to build 
flexible, efficient, and environmentally friendly cities 
that can align with present and future generations’ 
requirements and aid in urban planning and design. 
It can also help urban planners and architects design 
more sustainable and environmentally friendly cities. 
By analyzing large amounts of data, AI can help 
identify optimal locations for green spaces, renewable 
energy facilities, and sustainable infrastructure. 
Finally, by engaging in urban marketing, cities can 
attract investment, talent, and visitors, build a 
positive reputation, and strengthen their competitive 
advantage in the global marketplace. It is suggested 

that future research should investigate the mutual 
effects of the participation of citizens and non-
governmental organizations in the planning and 
implementation of urban sustainability projects 
and evaluate the impact of climate change on the 
environmental sustainability of cities. Also, it is 
suggested that this research takes place in other 
geographical areas and its results are compared with 
the current research.
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