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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 Brazil’s 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 EU—the 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 investments—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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