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Abstract - India’s fast urbanization has created previously
unheard-of problems with air pollution, reliance on fossil fuels,
and energy instability. Since transport is one of the main
sources of greenhouse gas emissions, policy interventions
aimed at attaining sustainable development have made it a
central focus. In this regard, electric mobility has become a
strategic option that may improve energy efficiency and urban
live ability while lessening environmental effects. This study
looks at how electric transportation has developed in India,
including institutional structures, regulatory frameworks, and
infrastructure preparedness. The paper assesses the efficacy of
current electric mobility programs and pinpoints significant
obstacles to widespread adoption using secondary data from
government publications, policy documents, and academic
research. The results show that although India has made
significant strides through policy interventions like the Faster
Adoption and Manufacturing of Electric Vehicles (FAME)
scheme and the National Electric Mobility Mission Plan
(NEMMP), issues with market readiness, regulatory
coordination, and charging infrastructure still exist. In order
to guarantee a smooth and equitable transition to electric
transportation, the paper's conclusion suggests coordinated
policy measures, reinforced institutional structures, and
ongoing investment.
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1. INTRODUCTION

Urban India is experiencing swift change characterized by
rising population, increased vehicle usage, and growing
energy needs. The transportation industry, largely
dependent on fossil fuels, plays a major role in urban air
pollution, greenhouse gas emissions, and risks to public
health. In this context, electric mobility has become a vital
element of India’s sustainability development plan.

Electric vehicles (EVs), encompassing two-wheelers, three-
wheelers, buses, and private cars, are more frequently seen
as alternatives to lessen reliance on imported fuels and
alleviate urban environmental decline. The Indian
Government has set ambitious goals for electric mobility via
national initiatives and state policies, placing EVs at the
heart of future urban transportation. Nonetheless, despite
significant advancements, the shift continues to be
inconsistent among different regions and types of vehicles.

This study thoroughly investigates the development of
electric mobility in urban India, evaluating policy structures,
infrastructure growth, market integration, and institutional
obstacles. It seeks to pinpoint essential gaps and offer
insights into how effective current strategies are in attaining
sustainable urban mobility.

2. Evolution of Electric Mobility in India

2.1 Early Developments and Policy Foundations

The initial stage of electric mobility in India commenced in
the late 1990s with restricted trials, including the launch of
electric three-wheelers and compact passenger vehicles.
Nonetheless, elevated expenses, insufficient battery
technology, and lack of supportive infrastructure limited
initial adoption. The National Electric Mobility Mission Plan
(NEMMP) initiated in 2013 represented a pivotal moment by
offering a strategic framework for promoting EV adoption
and local production.

Later programs, especially the Faster Adoption and
Manufacturing of Electric Vehicles (FAME) initiatives, greatly
transformed the policy environment. FAME-I (2015-2019)
provided financial incentives for EV acquisitions and
initiated pilot charging infrastructure, whereas FAME-II
(2019 onward) broadened assistance for the electrification
of public transport, focusing particularly on electric buses
and shared mobility options.

2.2 Expansion under FAME-II and Beyond

Significant public investment was made under FAME-II for
electric buses, charging facilities, and demand incentives.
During this phase, there was a rapid increase in the use of
electric two- and three-wheelers, especially in urban and
suburban regions. Concurrent programs like the Production
Linked Incentive (PLI) scheme promoted local
manufacturing of batteries and EV parts, lessening reliance
on imports.

Recent initiatives like PM E-DRIVE and state-level EV
policies enhanced the institutional framework by linking
transport electrification with urban planning, renewable
energy, and industrial growth.
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3. Policy and Institutional Framework

Central, state, and municipal governments make up the
multi-tiered institutional framework that oversees India's
electric transportation environment. While other ministries
govern things like electricity supply, urban development,
and environmental protection, the Ministry of Heavy
Industries is in charge of developing and implementing EV
policies.

State governments are essential in converting federal
policies into programs that can be implemented. A number
of jurisdictions have implemented EV-specific laws that
provide financial incentives, lowered registration costs, and
infrastructure subsidies for charging. However, different
regions have had different results as a result of inconsistent
policy design and implementation.

Delays and inefficiencies are frequently caused by a lack of
cooperation between several authorities. To guarantee
successful policy implementation, inter-institutional
cooperation must be strengthened and clear regulatory
frameworks must be established.

4. Infrastructure and Technological Landscape
4.1 Charging Infrastructure

Charging infrastructure remains a critical determinant of EV
adoption. Although India has witnessed rapid growth in
public charging stations, their distribution remains uneven,
concentrated largely in metropolitan regions. Slow chargers
dominate the network, while fast-charging infrastructure,
essential for commercial and public transport operations,
remains limited.

The lack of standardized charging interfaces, high land costs
in urban areas, and complex approval processes continue to
hinder infrastructure expansion. Nevertheless, initiatives
such as public-private partnerships, battery swapping
models, and integration with renewable energy are gradually
addressing these gaps.

4.2 Vehicle Segmentation and Adoption Patterns

Electric two-wheelers and three-wheelers account for the
largest share of EV adoption, driven by lower costs,
suitability for short urban trips, and policy incentives.
Electric buses are increasingly deployed in metropolitan
cities, contributing significantly to emission reductions in
public transport systems. In contrast, electric cars, while
growing, still face barriers related to affordability and
charging accessibility.

The dominance of shared and commercial usage in EV
adoption highlights the importance of fleet operators and
public transport agencies in driving the transition.

5. Governance and Institutional Challenges

Paratransit is still poorly regulated despite its extensive use.
Due to the division of regulatory duties among several
bodies, there is little service supervision, unclear fare
control, and uneven enforcement. The incorporation of
paratransit into official transport planning procedures is
limited by the absence of a cohesive institutional structure.

Additionally, operational inefficiencies and safety problems
are exacerbated by the lack of uniform service standards and
performance criteria. Coordinated governance procedures
and explicit governmental acknowledgement of paratransit's
role in urban mobility are necessary to address these issues.

6. Role of Electric Mobility in Sustainable Urban
Development

By lowering greenhouse gas emissions, boosting energy
efficiency, and improving air quality, electric mobility is
essential to the advancement of sustainable urban
development. Buses and shared mobility services are
examples of public transport systems that can be electrified
to greatly reduce urban emissions and increase low-income
communities' access to mobility.

Additionally, by encouraging the integration of renewable
energy sources and lowering reliance on fossil fuels, electric
mobility advances more general environmental objectives.
Electric mobility may help create communities thatare more
resilient, efficient, and compact when combined with public
transportation systems and land-use planning.

7. Challenges and Way Forward

The broad adoption of electric mobility in India is hampered
by a number of issues, despite notable advancements. These
include fragmented institutional frameworks, high startup
expenses, little consumer awareness, and insufficient
infrastructure for charging. Coordinated efforts from
financial institutions, private sector players, and government
agencies are needed to address these issues.

Expanding charging infrastructure, bolstering local
manufacturing capacity, enhancing policy consistency, and
promoting public-private partnerships should be the main
objectives of future initiatives. Campaigns for awareness and
capacity building will also be essential in hastening
acceptance.

8. Conclusion

India has a revolutionary chance to achieve energy security
and sustainable urban development through electric
transportation. Although legislative measures have set a
solid basis, coordinated action, strong infrastructure, and
ongoing investment are necessary for successful
implementation. India can move towards a more robust,
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efficient, and clean transportation system by removing

current obstacles and using technology developments.
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