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Tehran, as one of the most polluted and densely populated metropolises in the
world, faces escalating challenges in its public transportation sector. An aging
fleet of diesel buses, high levels of pollutant emissions, heavy operational
costs, and dependence on fossil fuels are among the critical issues
necessitating a comprehensive review of the public transport system. In this
context, electric buses, as an innovative, clean, and technologically advanced
solution, offer significant potential for reducing pollution, achieving economic
savings, and enhancing service quality. This paper aims to assess the
feasibility of deploying electric buses in Tehran's public transportation fleet by
adopting a comparative and policy-oriented approach, analyzing the technical,
economic, infrastructural, and institutional dimensions of this transition. The
main innovation of the study lies in presenting a three-phase, localized model
for electrifying the fleet, based on global experiences and the specific
characteristics of Tehran. Case studies of cities such as Shenzhen, Paris, and
Shanghai have been reviewed, and their findings adapted to Tehran's context.
Additionally, frameworks such as thematic analysis, cost-benefit analysis
(TCO, NPV) and power grid capacity assessments have been employed to
evaluate the economic sustainability and operational feasibility of
implementing this policy in Tehran. The results suggest that with the
establishment of appropriate infrastructure and institutional support, phased
implementation could play a significant role in achieving sustainable
transportation goals and improving urban environmental quality.
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Introduction

Tehran, one of the most populous and polluted metropolises globally, faces significant challenges in
its public transportation system. The aging fleet of diesel buses, high pollutant emissions, and the
heavy reliance on fossil fuels exacerbate the city's environmental and economic issues. Consequently,
a comprehensive reevaluation of the public transportation system is crucial. Electric buses emerge as a
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promising solution due to their environmental benefits, economic potential, and service quality
improvements. This study focuses on evaluating the feasibility of integrating electric buses into
Tehran's public transport network, taking a comparative and policy-oriented approach that examines
the technical, economic, infrastructural, and institutional dimensions of this transition.

Materials and Methods

To assess the feasibility of deploying electric buses in Tehran, the study employs a comparative
analysis of global case studies from cities such as Shenzhen, Paris, and Shanghai. These cities have
successfully implemented electric bus systems, providing valuable insights into the operational,
economic, and environmental benefits. The study uses frameworks such as thematic analysis, cost-
benefit analysis (Total Cost of Ownership (TCO), Net Present Value (NPV)), and power grid capacity
assessments to evaluate the economic sustainability and operational feasibility of electric buses in
Tehran. Moreover, a three-phase, localized model is proposed for electrifying Tehran's bus fleet,
adapted to the city's unique characteristics.

Results

The study's findings indicate that with appropriate infrastructure and institutional support, the phased
implementation of electric buses can significantly contribute to Tehran's sustainable transportation
goals. The analysis of global case studies reveals that electric buses can substantially reduce pollution,
lower operational costs, and improve air quality. For instance, cities like Shenzhen have achieved
remarkable results in reducing greenhouse gas emissions by switching to electric buses, with a 35%
decrease in emissions compared to their diesel counterparts. Additionally, the results of cost-benefit
analyses (NPV and TCO) suggest that electric buses offer long-term financial savings, even though
initial investments may seem high due to the need for charging infrastructure. Furthermore, the
capacity of Tehran's power grid to support electric buses is evaluated, and the results suggest that with
proper planning, the city can effectively integrate electric buses into its existing infrastructure without
overburdening the grid.

Discussion

The transition to electric buses in Tehran holds substantial promise for mitigating the city's air
pollution, reducing reliance on fossil fuels, and enhancing the efficiency of its public transportation
system. However, several challenges remain, such as the high initial costs of procurement, the need for
extensive charging infrastructure, and the potential strain on the city's power grid. The study
emphasizes the importance of government support, including financial incentives, to facilitate the
procurement of electric buses and the development of necessary infrastructure. Moreover, phased
implementation, starting with high-traffic routes and strategically placed charging stations, is
recommended to ensure the successful integration of electric buses. The experiences of cities like Paris
and Shanghai show that, with proper planning, electric buses can be successfully integrated into urban
transit systems.

Conclusion

In conclusion, while the transition to electric buses in Tehran presents economic and infrastructural
challenges, the long-term environmental and operational benefits outweigh the initial costs. By
adopting a localized model tailored to Tehran's specific needs, this study provides a roadmap for the
successful electrification of Tehran's public bus fleet, contributing to a greener, more sustainable urban
transportation system.
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1. Thematic Analysis
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