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Article type: Ecological footprint indicates the amount of natural resource
Research Paper consumption and services needed by humans and is equal to the
amount of land or water required to meet the consumption needs
of society and absorb their waste production. This study used
ecological footprint methods and GIS software for data analysis
and sustainability assessment. The ecological footprint and
biocapacity of Tehran city were used using this quantitative
method, and ecological footprint and biocapacity, descriptive-
analytical method, and library resources were used. The

Article History: analyses showed that Tehran's ecological footprint equals 6.12
Received: hectares, and its biocapacity is 0.0141 hectares. Compared to its
2 June 2025 biocapacity and ecological footprint, Tehran city is sufferin

Revised: pactty gle print, Y g
| September 2025 from environmental deficiency and is in an ecologically unstable
Accepted: state. Its biocapacity is facing an ecological balance deficit of
7 October 2025 74,632,890.7 hectares. Based on calculations, the Tehran
Available online: metropolis is ecologically unsustainable, and with current
9 November 2025 consumption patterns, its residents are unable to meet their

needs through domestic production. The consumption rate in
this city has exceeded the global ecological limit, and the
tolerable biological capacity of the environment does not meet
the needs of the residents. It is necessary to take comprehensive
and multifaceted measures to address the problem of
unsustainability and reduce the ecological footprint. These

Keywords: measures include resource management, reducing consumption,
Ecological Survey, improving urban infrastructure, and increasing public
Sustainable urban awareness. Implementing these solutions will help reduce
Development, . . .
Stability pressure on natural resources, improve the quality of life of
Tehran Metropolis. citizens, and create a sustainable city.
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Extended Abstract

Introduction

Rapid urbanization has transformed the
functions and identity of the city and has
affected its sustainability in various
environmental, social, economic, cultural,
political, and environmental aspects in
recent decades. This has made wurban
management one of the most complex and
important areas of interaction between
people and the government. Ecological
footprint is a method and approach that
shows the extent of human intervention in
nature. This estimate shows how much of
the land and sea surface has natural
production capacity to meet their residents'
vital needs and lifestyles. In recent decades,
Tehran has faced numerous challenges and
problems in managing city affairs. These
problems indicate excessive pressure on the
ecological capacity of the region and cause
its instability. It is clear that the Tehran
metropolis requires a continuous flow of
goods and resources from the supporting
region for its survival and, equally, exports
significant amounts of waste and garbage to
this region.

Methodology

The method of this research is descriptive-
analytical in type and applied in purpose.
Ecological Footprint computational
methods are used to analyze the data, and
then GIS software is used to display the
results. In the first stage, the required
information will be collected and extracted
using documentaries, libraries, and Internet
websites, as well as by descriptive methods
and referring to relevant organizations. In
the second stage, we will evaluate the
Ecological Footprint of the Tehran
metropolis using the combined method of
"Ecological Footprint," which includes a
combination of two inductive and deductive
approaches. In the third stage, GIS software
will also be used to analyze and display the
data.

Results and discussion

According to the calculations, Tehran
depends on a much larger area than its
current area to meet its biological and
sustainability needs. With the current
consumption pattern continuing, Tehran

will need about 432 times its current area to
provide food, energy, and land required to
absorb carbon dioxide. These results show
that this city's biological capacity and
ecological footprint are inconsistent with
the current consumption of sustainable
resources. The goods and services sector in
Tehran has the highest ecological footprint
index among other consumer sectors, and
approximately 50 percent of the total
ecological footprint of Tehran belongs to
this sector. The per capita ecological
footprint in the goods and services sector
for each city resident is estimated to be
about 2.99 hectares, which indicates that
this city needs a land area of about
36,534,859 hectares to provide goods and
services to its residents. The findings of this
study show that the ecological footprint of
the Tehran metropolis is equal to 6.12
hectares for each resident of this city, while
the ecological footprint of each person in
the world in 2022 is 2.85 hectares. Also, the
per capita biocapacity calculated in the
Tehran metropolis is 0.0141 hectares. In
contrast, based on the Living Planet Report,
the per capita biocapacity of each Iranian in
2022 is equal to 0.75 hectares per person.
According to the results of the Tehran
metropolis's  ecological footprint and
biocapacity calculations, this city has an
ecological deficit of 74,632,890.7 hectares.

Conclusion

-Individual solutions:

e Reducing energy consumption;

¢ Using public transportation;

¢ Reducing water consumption;

e Waste management and recycling;

¢ Changing food consumption patterns.
-Urban and infrastructure solutions

e Increasing urban green space COz;

¢ Developing renewable energies;

e Improving public transportation;

e Proper waste management.

-Policy and management solutions:

e Enact strict environmental laws;

e Encourage reduction in fossil fuel
consumption;

e Education and culture;

¢ Financial incentives for green buildings.
-Raising awareness and changing citizens'
lifestyles:
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e Educational and cultural campaigns;

e Financial incentives and discounts;

e Ecological footprint calculation
applications.

-Urban and infrastructure measures:

¢ Green space development;

e Support for sustainable transport;

¢ Green buildings;

¢ Better waste management.
-Macroeconomic policies:

e Environmental law reform;

e Subsidies for clean energy;

e International cooperation;

e Industrial optimization;

e Creation of performance indicators.
-Continuous monitoring and evaluation:

e Data analysis and smart decision-making;
¢ Encouraging sustainable cities.

-Focus on the development of small and
medium-sized cities:

e Incentive policies for settling in other
areas;

e Increasing awareness and population
planning.
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