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Abstract: This article explores the challenges hindering the adoption of electric vehicles in India. It delves into issues such as
inadequate charging infrastructure, high costs, lack of technology and skilled workforce, consumer acceptance, policy and regulatory
framework, battery technology, performance in extreme conditions, and supply chain and manufacturing. The article suggests
collaborative efforts from the government, industry, and other stakeholders to overcome these challenges and establish a sustainable

EV ecosystem in India.
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1. Introduction

India is the one of the largest market for two and four
wheeled vehicles. Therefore, India’s goal is to make India a
global hub of Electric Vehicle. For this, Indian government
has set many targets. Even the Indian Ministry had released
the statics of the presence of Electric Vehicles in India’s
automobile market by 2030. The reason behind for adoption
of EVSs is that if India will do this, it will be able to reduce
the carbon emissions, which happens due to IC engine
vehicles. For achieving it’s desired numbers, Indian Ministry
has also made many polices like NEMMP (National Electric
Mobility Mission Plan 2020, FAME 1 (Faster Adoption and
Manufacturing of Hybrid Electric Vehicle) and FAME -
2019, on these policies the work in going on but the
adoption of EVs is not seem that speed as was expected.
There are many reasons behind this and some challenges
with which India needs to fight and overcome from those
problems. What are those challenges? In this article, those
will be further discussed in detail.

2. Challenges for India to adopt EVs

We know, the demand for EV is rising in the Indian market
and it is very beneficial to adopt Electric Vehicle instead of
Internal Combustion (IC) engine because of many
advantages over it. But there are many challenges for the
adoption of EVs in India, which will be discussed further
one by one in detail. Thesechallenges can be categorized

into infrastructure, cost, technology and
acceptance etc. These challenges are:

consumer

2.1 Charging Infrastructure

One of the key challenges for India is the lack of adequate
charging infrastructure. The country requires a robust
network of charging stations to support the widespread
adoption of EVs. Currently, the number of charging stations
is limited, especially in rural areas, which hampers the
convenience and accessibility of EV charging. Establishing a
widespread charging infrastructure requires substantial
investment and coordination among various stakeholders,
including government bodies, power distribution companies,
and private entities. The availability of charging stations is
still relatively low, especially in comparison to the number
of vehicles on the road. Charging stations are concentrated
in major cities and urban areas, while rural and remote
regions have limited or no charging infrastructure. This
imbalance restricts the mobility of EVs and makes long -
distance travel challenging. Standardization of charging
infrastructure, including plug types, power levels, and
communication protocols, is essential for interoperability
and user convenience. Currently, there is a lack of
uniformity in charging standards, leading to compatibility
issues between different EV models and charging stations.
Promoting standardization can enhance the accessibility and
usability of charging infrastructure.

Figure 1

Volume 12 Issue 6, June 2023

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: SR23616162653

DOI: 10.21275/SR23616162653

1768



International Journal of Science and Research (1JSR)
ISSN: 2319-7064
SJIF (2022): 7.942

2.2 High Cost of Electric Vehicles

Affordability is a significant challenge for EV adoption in
India. Electric vehicles tend to have a higher upfront cost
compared to conventional internal combustion engine (ICE)
vehicles. The cost of EV batteries, which constitute a
significant portion of the wvehicle's price, is gradually
declining but still remains relatively high. Additionally, the
lack of domestic manufacturing facilities for key EV
components leads to dependence on imports, adding to the
overall cost. To overcome this challenge, the government
has implemented various financial incentives and subsidies
to reduce the upfront cost of EVs and promote their
adoption. Another cost - related issue is the lack of domestic
manufacturing facilities for key EV components. The
absence of a robust supply chain for EV manufacturing leads
to the reliance on imported components, which increases the
overall cost of EVs. Import duties, taxes, and transportation
costs associated with these components further contribute to
the higher price of EVs in the Indian market. To address the
cost problem, the Indian government has implemented
various financial incentives and subsidies to make EVs more
affordable. These include upfront purchase subsidies, tax
exemptions, and incentives for manufacturers to produce
EVs and their components domestically. The government's
support aims to bridge the price gap between EVs and ICE
vehicles, making EVs a more viable and attractive option for
consumers.

2.3 Lack of Technology and Skilled Workforce

India's EV market is still in its nascent stage, and the
domestic manufacturing ecosystem for EV components and
technologies is underdeveloped. This poses a challenge in
terms of indigenous production and availability of reliable
and high - quality EV components. Developing a robust
supply chain for EV manufacturing requires investments in
research and development, collaborations with international
manufacturers, and technological upgradation. Another
related challenge is the shortage of a skilled workforce in
several sectors like EVs. India has a vast population, but
there is a mismatch between the skills possessed by the
workforce and the requirements of industries. The education
system often fails to equip individuals with the necessary
technical skills and practical knowledge needed for making
Electric Vehicle. This results in a scarcity of skilled
professionals in sectors such as manufacturing, information
technology, healthcare, and engineering. The lack of skilled
workers hinders productivity, innovation, and overall growth
of EVs. India needs to provide proper education about EVs
to the engineering students and it should be provided as a
course by the Indian universities and institutions. So that, we
can get skilled engineers and workforce of EV technology in
future.

2.4 Consumer Acceptance

Consumer acceptance and awareness play a crucial role in
the adoption of EVs. Many consumers have concerns
regarding the limited driving range of EVs, the availability
of charging infrastructure, and the time required for charging
compared to refuelling conventional vehicles. The
perception of EVs as a reliable and practical mode of

transportation needs to be strengthened through awareness
campaigns, education, and demonstration projects.
Additionally, addressing concerns about the resale value and
longevity of EV batteries is important to boost consumer
confidence. Another significant factor affecting consumer
acceptance is the availability and accessibility of charging
infrastructure. The inadequate number of charging stations,
particularly in residential areas and rural regions, creates
anxiety among potential buyers. The fear of running out of
charge and the inconvenience of finding a charging station
are major deterrents to EV adoption. Additionally, the time
required for charging EVs compared to the quick refuelling
of conventional vehicles is seen as a drawback, especially
for consumers accustomed to the convenience of
petrol/diesel vehicles. Cost is another key consideration for
consumers. While the overall operational costs of EVs are
lower compared to ICE vehicles, the upfront cost of
purchasing an EV is relatively high. This higher initial
investment poses a financial barrier for many potential
buyers, particularly in a price - sensitive market like India.

2.5 Policy and Regulatory Framework

Effective policy and regulatory frameworks are essential for
promoting EV adoption. India has taken steps in this
direction by introducing the Faster Adoption and
Manufacturing of Hybrid and Electric Vehicles (FAME)
scheme, providing financial incentives for EV buyers and
manufacturers. However, consistent policy support and long
- term planning are crucial to creating a conducive
environment for EV adoption. Streamlining regulations
related to manufacturing, import, and taxation of EVs, as
well as establishing emission and fuel efficiency standards,
can further accelerate the transition to electric mobility.
India faces certain policy and regulatory challenges in the
adoption of electric vehicles (EVs). One of the key issues is
the lack of a clear, long - term policy roadmap for EVs. A
robust and predictable policy framework is crucial for
attracting investments in EV manufacturing, developing the
necessary infrastructure, and encouraging consumer
adoption. Another challenge is the complexity of regulations
related to EVs. There is a lack of standardized regulations
for various aspects such as charging infrastructure, battery
disposal, safety standards, and vehicle specifications.
Inconsistent regulations across different states and cities
further hinder the growth of the EV market. Streamlining
and harmonizing regulations at the national level is essential
to create a conducive environment for EV adoption and to
facilitate a seamless transition.

2.6 Battery Technology

India currently relies heavily on imported batteries for EVs
from China, Japan and South Korea; so therefore, they are
too expensive and affect the overall cost of electric vehicles.
Developing indigenous battery technology and establishing
battery - manufacturing facilities within the country is
essential to reduce costs and ensure a steady supply and it
will decrease the dependency of EV batteries on other
countries. India has poor battery technology and lack of
efficient R&D infrastructure. The cost of lithium - ion
batteries, the most common type used in EVs, is still
relatively high. The expense of importing batteries further
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adds to the cost burden, making EVs less affordable for the
average consumer. India has been striving to develop its
domestic battery manufacturing capabilities, but currently,
there is limited indigenous production. Establishing a robust
domestic battery manufacturing industry is crucial to reduce

costs, create local jobs, and enhance the availability of
batteries for EVs. Currently, the production volume of
batteries for EVs in India is relatively low compared to
global leaders.
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Figure 2

2.7 Performance in Extreme Condition

India experiences diverse weather conditions, including high
temperatures in some regions. Extreme temperatures can
affect battery performance and longevity. Developing
batteries that can withstand a wide range of temperatures
and operate optimally in hot climates is crucial for EVs to
thrive in India. Extreme temperatures, both hot and cold, can
impact the performance and range of EVs. In high
temperatures, the efficiency of batteries decreases, reducing
their capacity and overall range. Similarly, extremely low
temperatures can also affect battery performance and reduce
the range. Battery thermal management systems are essential
to mitigate these effects and maintain optimal battery
performance in extreme temperatures.

2.8 Supply Chain and Manufacturing

Developing a robust supply chain for EV components and
establishing efficient manufacturing processes for electric
vehicles are critical challenges. Strengthening local
manufacturing capabilities and attracting investments in the
EV sector will enhance the availability of EVs in the Indian
market. Efficient supply chain management is crucial for
timely and cost - effective delivery of components to EV
manufacturers. Challenges such as inventory management,
logistics, transportation, and coordination between different
suppliers need to be addressed. Implementing advanced
supply chain management practices, including digitization,
data analytics, and collaborative platforms, can help
optimize the supply chain for EV components.

3. Conclusion

Despite the numerous challenges facing the adoption of
electric vehicles in India, the country has made significant
strides in this field. The article highlights the need for
collaborative efforts from the government, industry, and
other stakeholders to overcome these challenges. With the
right ~combination of infrastructure  development,

affordability improvements, technological advancements,
public awareness, and supportive policies, India has the
potential to become a global leader in electric mobility and
contribute to a greener and more sustainable future.
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