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Municipal solid waste management (MSWM) poses significant environmental
challenges in large metropolitan areas such as Tehran. This study aims to
systematically assess the environmental impacts of various waste treatment
scenarios using the Life Cycle Assessment (LCA) methodology and the SimaPro
software. Four commonly implemented strategies-sanitary landfill, recycling,
composting, and incineration-were evaluated based on midpoint indicators
(global warming, acidification, human toxicity, particulate matter formation, and
resource depletion) and endpoint indicators (damage to human health,
ecosystems, and economic resources). The results indicate that landfill
operations and related transportation activities exert the highest environmental
burdens across all assessed impact categories. Conversely, recycling and
anaerobic digestion emerged as more environmentally sustainable alternatives
with significant potential to mitigate adverse impacts. The findings highlight the
critical need to reform the current waste management system in Tehran through
source separation, deployment of advanced waste processing technologies, and
increased energy efficiency in waste transport. This research provides a robust
scientific basis to inform strategic policymaking and enhance the environmental
performance of urban waste management systems.

Cite this article: Ebrahimi Zaker, Sh; Esmaeilinejad, H. & Mirzaei, N. (2026). Assessment of Urban Waste Policies and
Disposal Practices and Their Impacts on Urban Ecosystem and Public Health. Urban Development Policy
Making, 2 (4), 407-422. DOI: http//doi.org/10.22034/judpm.2025.520111.1038

© Shayesteh Ebrahimi Zaker, Hamidreza Esmaeilinejad, Negin Mirzaei
DOI: http//doi.org/10.22034/judpm.2025.520111.1038

Introduction

The rapid urbanization and population growth in Tehran have significantly increased municipal solid
waste (MSW) generation, intensifying the pressure on existing waste management infrastructure.
Given the environmental consequences of conventional waste handling methods, particularly
landfilling, this study aims to provide a comprehensive evaluation of the environmental impacts
associated with different MSW management strategies using the Life Cycle Assessment (LCA)
approach.

Materials and Methods

The study employs SimaPro software to conduct a cradle-to-grave LCA of four commonly practiced
waste management scenarios in Tehran: sanitary landfill, recycling, composting, and incineration. The
analysis is performed based on ReCiPe 2016 methodology, covering both midpoint indicators (global


https://www.judpm.ir/?lang=en
https://judpm.ir/
mailto:ebrahimizaker.sh@ut.ac.ir
mailto:h.esmaeilinejad@mail.sbu.ac.ir
mailto:neginemirzaei@ut.ac.ir
https://www.judpm.ir/?lang=en
https://www.judpm.ir/?lang=en
https://doi.org/10.22034/judpm.2025.520111.1038
https://doi.org/10.22034/judpm.2025.520111.1038
https://doi.org/10.22034/judpm.2025.520111.1038
https://doi.org/10.22034/judpm.2025.520111.1038
https://orcid.org/0009-0007-1117-9957
https://orcid.org/0000-0001-7840-779X

408 Urban Development Policy Making, Volume 2, Issue 4, 2026

warming potential, acidification, human toxicity, particulate matter formation, and resource depletion)
and endpoint indicators (damage to human health, ecosystems, and economic resources). The
functional unit is defined as the treatment of one ton of municipal solid waste.

Discussion and Conclusion

The findings reveal that landfilling, along with its associated transportation processes, exhibits the
highest environmental burden across nearly all impact categories, particularly in terms of greenhouse
gas emissions, acidification, and human health damage. In contrast, alternative methods such as
recycling and anaerobic digestion demonstrate considerably lower environmental impacts,
highlighting their potential for sustainable waste management. Transportation also emerged as a
critical phase contributing significantly to total emissions, suggesting the need for route optimization
and cleaner fuels.

The study underlines the urgent need to transition from landfill-centric systems to integrated waste
management strategies that prioritize material recovery and energy efficiency. Enhancing source
separation, investing in advanced treatment technologies, and incorporating renewable energy into
waste operations can substantially mitigate environmental harm. The results serve as a scientific basis
for policymakers in Tehran to design and implement sustainable MSWM frameworks aligned with
global environmental standards and national development goals.
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1. Municipal Solid Waste
2. Mechanical-Biological Treatment
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1. Life Cycle Assessment (LCA)
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1. Goal and Scope Definition
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