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ABSTRACT

Electric vehicles have gained widespread acceptance globally, driven by increasing awareness of
environmental issues and government initiatives promoting sustainable transportation. The market
for electric vehicles has witnessed exponential growth, with major automotive manufacturers
investing heavily in research and development to bring innovative and competitive electric models
to the market. The core technology of electric vehicles revolves around electric powertrains, which
replace traditional internal combustion engines with electric motors powered by rechargeable
batteries. This shift not only reduces reliance on fossil fuels but also significantly decreases
greenhouse gas emissions, contributing to the mitigation of climate change. Recent advances in
battery technology, particularly in energy density and cost reduction, play a pivotal role in
enhancing the range and affordability of electric vehicles. The transition towards electric vehicles
(EVs) has gained significant momentum in India, in recent years. This paper examines the current
status of electric vehicles in the Indian market, including government initiatives, infrastructure
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mobility on the environment and the economy.

development, challenges, and future prospects. The analysis highlights the key factors driving the
adoption of EVs, the state of charging infrastructure, policy framework, and the impact of electric

Keywords: Electricity; vehicle; pollution; energy; charger.

1. INTRODUCTION

The electric vehicle (EV) revolution has gained
significant traction globally, as countries strive to
reduce carbon emissions, combat air pollution,
and transition towards sustainable transportation
alternatives. In India, a nation with a burgeoning
population and a rapidly expanding automobile
market, the adoption of electric vehicles has
become a critical agenda for the government and
various stakeholders. The status of electric
vehicles in India is a topic of great interest and
importance, as it not only reflects the country's
commitment to environmental sustainability but
also presents immense economic and social
opportunities. The Indian government has taken
proactive measures to promote and support the
adoption of EVs, including the implementation of

policies, incentives, and infrastructure
development initiatives.
2. GOVERNMENT INITIATIVES FOR

ELECTRIC VEHICLES

The transport sector accounts for 18% of total
energy consumption in India. This translates to
an estimated 94 million tonnes of oil equivalent
(MTOE) energy. If India were to follow the
current trends of energy consumption, it would
require an estimated 200 MTOE of energy
supply annually, by the year 2030 to meet the
demand of transport sector. At present, this
demand is being met mostly through imported
crude oil, which therefore makes this sector
vulnerable to the volatile International crude oil
prices [1].

The Indian government has implemented several
initiatives to promote the adoption of electric
vehicles (EVs) and create a conducive
environment for their growth. These initiatives
aim to address challenges such as high upfront
costs, limited charging infrastructure, and
consumer awareness. The National Electric
Mobility Mission Plan (NEMMP), launched in
2013, is a flagship initiative aimed at promoting
hybrid and electric vehicles in the country. It
focuses on developing indigenous manufacturing
capabilities, research and development, and
infrastructure creation for EVs. The plan aims to
achieve national fuel security, reduce vehicular

emissions, and foster sustainable growth in the
automotive sector. The Faster Adoption and
Manufacturing of Electric Vehicles (FAME) India
Scheme, launched in 2015, provides financial
incentives to buyers of electric and hybrid
vehicles. It aims to accelerate the adoption of
EVs in the country and promote the development
of indigenous manufacturing capabilities. The
scheme offers subsidies on the purchase of EVs,
support for charging infrastructure development,
and incentives for electric vehicle manufacturers.
The government has introduced favorable GST
rates for electric vehicles to make them more
affordable and attractive to consumers. EVs are
subject to lower GST rates compared to
conventional vehicles, reducing the overall cost
for buyers. Additionally, several states in India
offer additional incentives such as road tax
exemptions and registration fee waivers for
electric vehicles. Various states in India have
introduced their own policies and incentives to
promote electric vehicles. For example,
Maharashtra and Karnataka offer subsidies and
incentives for EV buyers, while Delhi provides
financial assistance for charging infrastructure
setup. These state-level initiatives complement
the national efforts and create a supportive
ecosystem for EV adoption. The government
encourages research and development in the
field of electric vehicles through financial support
and collaborations. Funding is provided to
universities, research institutions, and industry

players for projects focused on developing
advanced Dbattery technologies, charging
infrastructure, and EV components. The

government has mandated the procurement of a
certain percentage of electric vehicles for
government departments, public transport, and
public service vehicles. This measure not only
increases the demand for EVs but also serves as
a demonstration of their viability and benefits.
These government initiatives have played a
crucial role in promoting electric vehicles in India.
They have helped to create awareness, reduce
barriers to adoption, and stimulate the growth of
domestic manufacturing capabilities. However,
continued efforts are required to address
challenges such as charging infrastructure
development, range anxiety, and affordability to
ensure sustained and widespread adoption of
electric vehicles across the country.
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3. ELECTRIC
OVERVIEW

VEHICLE MARKET

The electric vehicle (EV) market in India has
witnessed significant growth and development in
recent years. With the government's focus on
reducing pollution, improving energy security,
and promoting sustainable transportation, the
adoption of electric vehicles has gained
momentum. The sales of electric vehicles in India
have been steadily increasing. According to
industry reports [1], EV sales in India crossed the
milestone of 7 lakh units in 2022. Electric two-
wheelers have been leading the market, followed
by electric cars and electric three-wheelers [2]
and [3]. While EVs currently represent a small
percentage of the overall automobile market,
their market share is steadily expanding [4].
Several domestic and international automakers
have entered the Indian electric vehicle market.
Some of the key players include Tata Motors,
Mahindra & Mahindra, Hero Electric, Ather
Energy, and MG Motor. These companies have
launched electric models such as Tata Nexon
EV, Mahindra eVerito, Hero Electric Optima,
Ather 450X, and MG ZS EV, among others.
Consumer awareness and acceptance of electric
vehicles in India have been growing. Factors
such as rising fuel prices, environmental
consciousness, and government incentives have
contributed to increased consumer interest in
EVs. However, challenges related to range
anxiety, charging infrastructure availability, and
initial cost have influenced consumer adoption
rates. Electric two-wheelers have witnessed
significant growth in India. They offer a cost-
effective and eco-friendly mode of transportation,
making them popular among urban commuters.
Electric three-wheelers, particularly in the
commercial segment, have also gained traction
due to their suitability for last-mile connectivity
and low operating costs. The electric vehicle
market in India has attracted significant
investments and collaborations. Automotive
companies, technology startups, and energy
companies are partnering to develop electric
vehicle technologies, charging infrastructure, and
battery manufacturing facilities [5]. This
collaborative approach aims to drive innovation
and enhance the growth of the EV market. The
development of robust and widespread charging
infrastructure is a critical factor for the growth of
electric vehicles. India has been expanding its
charging infrastructure network, including both
public and private charging stations. Various
companies and startups are investing in charging
infrastructure  deployment, promoting fast-

charging technologies, and battery swapping
solutions.

4. EV SALES AND MARKET SHARE

The availability of electric cars at different price
points, along with government incentives, has
contributed to the increased adoption of electric
cars. Electric three-wheelers, particularly in the
commercial segment, have gained traction in
India. They are commonly used for short-
distance transportation, such as auto-rickshaws
and e-rickshaws. Electric three-wheelers offer
benefits such as low operating costs and
reduced pollution [6]. While the market share of
electric vehicles is still relatively small compared
to conventional vehicles, it is gradually
increasing. The exact market share can vary
depending on the timeframe and specific market
segment. However, the increasing adoption of
EVs and the government's push for electric
mobility indicate a positive trend in terms of
market share growth for electric vehicles in India.

5. EV CHARGING STATIONS

EV charging stations play a crucial role in
facilitating the adoption and growth of electric
vehicles (EVs) by providing a reliable and
accessible infrastructure for charging EV
batteries. These stations are essential for
addressing the range anxiety of EV owners and
promoting long-distance travel [7].

Public Charging Stations are typically located in
public areas such as parking lots, shopping
centers, office complexes, and along highways.
Public charging stations offer various charging
speeds, including slow charging (AC charging),
fast charging (DC charging), and ultra-fast
charging (DC fast charging). They are open to all
EV owners and may require payment or
membership for usage. Many home charging
stations are installed at residential properties,
allowing EV owners to conveniently charge their
vehicles overnight. These stations are typically
AC chargers and offer slower charging speeds.
Home charging solutions provide EV owners with
the convenience of charging their vehicles at
their own premises. Many companies and
organizations provide EV charging stations for
their employees. These stations are installed in
office parking lots and offer employees the
convenience of charging their EVs while at work.
Workplace charging stations can help promote
EV adoption and support employees who
commute using electric vehicles. Battery
swapping stations offer a unique charging
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solution for EVs. Instead of waiting for the vehicle
to charge, EV owners can swap their depleted
battery with a fully charged one in a short amount
of time. Battery swapping stations can be
particularly beneficial for commercial electric
vehicles or areas where fast charging
infrastructure is limited.

6. CHARGING STANDARDS

EV charging stations adhere to various charging
standards, depending on the type of charger and
vehicle. The most common AC charging
standards are the Type 1 (SAE J1772) and Type
2 (IEC 62196) connectors. These connectors
provide slower charging speeds suitable for
home and workplace charging. DC charging
standards  include CHAdeMO, Combined
Charging System (CC9), and Tesla
Supercharger. These standards provide faster
charging speeds and are commonly used in
public charging stations [8,9]. The development
of EV charging infrastructure is a critical aspect
of promoting EV adoption. Governments, utilities,
and private companies are investing in the
installation of charging stations across cities,
highways, and commercial areas. Efforts are
being made to establish a robust network of
charging stations to address the range anxiety
concerns of EV owners and encourage long-
distance travel. Charging station operators are
responsible for the installation, operation, and
maintenance of EV charging stations [10]. These
operators collaborate with utilities, governments,
and businesses to deploy charging infrastructure,
manage user access, and handle billing and
payment systems [11]. EV charging stations may
offer various payment and access methods.
Some stations require membership or RFID
cards, while others provide pay-per-use options
[12]. Mobile apps and online platforms are also

available to locate and access charging
stations, check availability, and facilitate
payment  transactions. @ The  growth  of

EV charging stations is essential to support the
increasing number of electric vehicles on the

road. Governments and private entities
continue to invest in the expansion of
charging infrastructure to meet the growing
demand and encourage widespread EV
adoption.

7. ENVIRONMENTAL
ELECTRIC VEHICLES

IMPACT OF

Electric vehicles (EVs) have the potential to
significantly reduce the environmental impact of

transportation in India. One of the primary
environmental advantages of EVs is their ability
to reduce greenhouse gas (GHG) emissions.
Unlike internal combustion engine vehicles, EVs
produce zero tailpipe emissions [13]. As India
continues to heavily rely on fossil fuels
for electricity generation, the reduction in GHG
emissions from EVs is dependent on the source
of electricity. However, as India's energy mix
shifts towards renewable sources, the
environmental benefits of EVs will increase
further. The transportation sector is a significant
contributor to air pollution in Indian cities. The
combustion of fossil fuels in conventional
vehicles releases harmful pollutants such as
nitrogen oxides (NOXx), particulate matter (PM),
and volatile organic compounds (VOCSs). Electric
vehicles, being emission-free at the tailpipe, can
significantly contribute to improving air quality,
reducing respiratory illnesses, and mitigating the
adverse impacts of pollution on public health.
Electric vehicles produce significantly less noise
compared to their combustion engine
counterparts. The absence of engine noise and
the quieter electric motors contribute to reducing
noise pollution, particularly in urban areas. This
can lead to a more peaceful and pleasant living
environment for communities along roadways.
Electric  vehicles are generally more
energy-efficient than internal combustion engine
vehicles. EVs convert a higher percentage of
electrical energy from the grid into usable power,

resulting in lower energy waste [14]. This
increased energy  efficiency helps in
reducing overall energy consumption and

dependence on fossil fuels for transportation.
Electric vehicles offer the potential for
improved resource conservation. The production
of EVs requires fewer raw materials, particularly
in terms of petroleum-based components,
compared to conventional vehicles. Additionally,
EVs have longer lifespans and better durability,
which can help in reducing the demand for new
vehicles and associated manufacturing
resources. Electric vehicle batteries, even after
they reach the end of their useful life in vehicles,
can be repurposed for energy storage
applications. This allows for further optimization
of renewable energy integration and
provides an additional environmental
benefit by enhancing the efficiency and
reliability of the electricity grid. It's important to
note that the environmental benefits of
electric vehicles in India are influenced
by wvarious factors, including the electricity
generation mix, battery manufacturing
processes, and end-of-life battery management.

642



Kailashkumar and Elanchezhiyan; Int. J. Environ. Clim. Change, vol. 14, no. 1, pp. 639-647, 2024; Article no.lIJECC.111729

Continued efforts are necessary to ensure
sustainable and responsible practices throughout
the lifecycle of EVs, from production
to disposal, to maximize their positive
environmental impact.

8. REDUCTION IN CARBON EMISSIONS

The adoption of electric vehicles (EVs) in India
can lead to a significant reduction in carbon
emissions compared to conventional internal
combustion engine vehicles. EVs produce zero
tailpipe emissions as they run on electricity
stored in their batteries. This is in contrast to
internal combustion engine vehicles that burn
fossil fuels and release carbon dioxide (CO2) and
other harmful pollutants into the atmosphere. The
elimination of tailpipe emissions from EVs helps
in reducing local air pollution and mitigating the
contribution of the transportation sector to
climate change. Electric vehicles are more
energy-efficient compared to internal combustion
engine vehicles. While the overall carbon
emissions from EVs depend on the source of
electricity used for charging, EVs still tend to
have lower direct carbon emissions. Even if the
electricity comes from fossil fuel-based power
plants, the emissions generated at power plants
are often more controlled and regulated
compared to emissions from individual vehicles.
As India's electricity generation shifts towards
renewable sources, the carbon footprint of EVs
decreases further [15]. As India continues to
transition to cleaner energy sources, the carbon
intensity of the electricity grid is expected to
decrease. This means that the indirect carbon
emissions associated with charging EVs will also
reduce over time. With the growing share of
renewable energy, such as solar and wind, in the
electricity mix, the carbon emissions from
charging EVs can be significantly reduced,
resulting in a greener and more sustainable
transportation sector. Assessing the carbon
emissions of EVs requires considering the entire
life cycle, including manufacturing, operation,
and end-of-life  management. While the
manufacturing process for EVs may have, a
higher carbon footprint compared to conventional
vehicles due to battery production. Furthermore,
improvements in battery technology, recycling,
and reuse can further minimize the
environmental impact of EVs throughout their life
cycle [16]. It's important to note that the extent of
carbon emission reductions from EVs depends
on various factors such as the electricity
generation mix, driving patterns, vehicle
efficiency, and charging infrastructure. The

continued growth of renewable energy sources,
coupled  with  supportive  policies and
infrastructure  development, will play a
crucial role in maximizing the carbon emission
reduction potential of electric vehicles in
India.

9. AIR QUALITY IMPROVEMENT

Urban areas in India often experience high levels
of air pollution due to vehicular emissions. The
widespread adoption of EVs can significantly
reduce the emission of pollutants at the local
level, leading to a decrease in localized air
pollution. This is particularly beneficial in densely
populated cities where air pollution has
detrimental effects on public health and the
environment. Particulate matter, particularly
PM2.5 (particles with a diameter of 2.5
micrometers or smaller), is a major contributor to
air pollution in India. Smog, a combination of
smoke and fog, is a common phenomenon in
urban areas with high levels of air pollution. The
emissions from internal combustion engine
vehicles, especially during peak traffic hours,
contribute to smog formation. Switching to EVs,
which do not emit pollutants that contribute to
smog, can help in reducing its formation and
improving visibility. In addition to air pollution,
conventional vehicles also contribute to noise
pollution. The operation of internal combustion
engines and exhaust systems generates noise,
particularly in urban areas. EVs, on the other
hand, produce significantly less noise due to their
quieter electric motors. The transition to EVs can
lead to a reduction in noise pollution, contributing
to a quieter and more pleasant urban
environment. It's important to note that the
overall air quality improvement from EV adoption
is influenced by factors such as the electricity
generation mix and the efficiency of the charging
infrastructure.

10. LIFE CYCLE ANALYSIS OF EVs

Life Cycle Analysis (LCA) of electric vehicles
(EVs) involves assessing the environmental
impact of EVs throughout their entire life cycle,
from raw material extraction and manufacturing
to operation and end-of-life management [17].
Here are key aspects considered in the LCA of
EVs: LCA takes into account the environmental
impact of extracting raw materials for EV
components, such as lithium, cobalt, and nickel
for batteries. It considers factors like energy
consumption, water usage, and associated
emissions during the  extraction and
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manufacturing processes. LCA also evaluates
the environmental impact of manufacturing other
vehicle components, including electric motors
and electronics. LCA  compares the
environmental impact of EVs with that of
conventional internal combustion engine vehicles
during the operational phase. It considers the
energy efficiency of EVs, source of electricity
used for charging, and associated emissions.
The carbon intensity of the electricity grid and
charging infrastructure play a significant role in
determining the overall environmental impact
during vehicle operation. LCA assesses the
performance of EV batteries throughout their
lifespan, including factors such as energy
storage capacity, degradation, and longevity. It
also examines the environmental impact of
battery production, recycling, and disposal.
Battery recycling and second-life applications
(e.g., repurposing batteries for energy storage)
are considered in evaluating the sustainability of
EVs and reducing waste. LCA enables a
comparative analysis of the environmental
impact between EVs and conventional vehicles.
It considers factors such as fuel extraction,
refining, and combustion for internal combustion
engine vehicles. LCA provides insights into the
potential reduction in greenhouse gas emissions,
air pollutants, and resource consumption
achieved by transitioning from conventional
vehicles to EVs. LCA provides valuable insights
for policymakers, manufacturers, and
researchers in understanding the environmental
implications of EVs and identifying opportunities
for improvement. By considering the entire life
cycle, LCA helps in identifying areas where
sustainability efforts can be focused, such as
promoting renewable energy sources, improving
battery manufacturing processes, optimizing
recycling, and reducing emissions from electricity
generation.

11. ECONOMIC IMPLICATIONS AND JOB
CREATION

The transition to EVs creates opportunities for
the development of new industries and the
expansion of existing ones. The manufacturing of
EVs, batteries, charging infrastructure, and
related components requires skilled labor and
investment. This can lead to the creation of
green jobs in areas such as engineering,
manufacturing, research and development, and
installation and maintenance of charging
infrastructure [18]. The growth of the EV industry
can stimulate economic development and
contribute to a more sustainable and resilient

economy. The shift towards EVs attracts
investments from both public and private sectors.
Governments, in collaboration with industry
stakeholders, often provide incentives, grants,
and subsidies to promote the adoption of EVs
[19]. The focus on EVs also encourages
innovation in battery technology, energy storage,
and smart grid solutions, fostering economic
growth and competitiveness. As, India is heavily
dependent on imported fossil fuels to meet its
energy needs, including transportation fuel. By
transitioning to EVs, the country can reduce its
reliance on imported oil, thereby reducing the
trade deficit and improving the balance of
payments. The money saved on fuel imports can
be redirected towards domestic investments and
contribute to the growth of other sectors of the
economy. EVs offer potential cost savings for
consumers over the long term [20]. Although the
upfront purchase cost of EVs may be higher than
conventional vehicles, the lower operating and
maintenance costs can offset this difference. EVs
have lower fuel costs since electricity is generally
cheaper than gasoline or diesel. Additionally,
EVs have fewer moving parts and require less
maintenance compared to internal combustion
engine vehicles, leading to reduced maintenance
and repair expenses for consumers. The growth
of the EV industry can have localized economic
benefits. This includes the establishment of
EV manufacturing facilities, charging
infrastructure deployment, and the development
of local supply chains. These activities create
employment  opportunities and  stimulate
economic activity in the regions where they are
located. Moreover, the increased adoption of
EVs can boost local businesses, such as
charging station operators, vehicle servicing
centers, and aftermarket suppliers. As the global
demand for EVs increases, there is an
opportunity for Indian manufacturers to become
exporters of EVs and related components. By
leveraging its manufacturing capabilities, India
can tap into the global market and generate
export revenues. It strengthen the country's
position as a hub for EV manufacturing and
create additional job opportunities in the export-
oriented sector.

12. CHALLENGES AND BARRIERS IN
ADOPTION OF EVs

Implementing electric vehicles (EVs) presents
several challenges and barriers that need to be
addressed to promote their widespread adoption.
These challenges encompass technical,
economic, and societal aspects, and addressing
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them is essential for the transition to a more
sustainable transportation system. EVs tend to
be more expensive than their internal combustion
engine (ICE) counterparts, primarily due to the
cost of batteries. While the cost of batteries has
been decreasing, it's still a significant barrier to
adoption. Government incentives and subsidies
can help mitigate this cost difference [21,22].
Many EVs have a limited driving range compared
to traditional gasoline or diesel vehicles. Range
anxiety, the fear of running out of battery power
before reaching a charging station, is a real
concern for potential EV buyers [23]. Improving
battery technology and expanding charging
infrastructure can help alleviate this concern. A
lack of widespread charging infrastructure is a
significant barrier to EV adoption. EV owners
need convenient access to charging stations,
both at home and in public places. Expanding the
charging network is crucial for EV market growth
[24]. Charging an EV typically takes longer than
refueling a gasoline vehicle. Fast-charging
technologies have improved charging times, but
this issue still affects convenience and
practicality, especially for long-distance travel.
Over time, EV batteries degrade, leading to
reduced range and performance. Battery
technology improvements and better recycling
and repurposing options are needed to address
this issue. While EVs produce zero tailpipe
emissions, the environmental impact of EV
battery production, resource mining (e.g., for
lithium and cobalt), and end-of-life disposal must
be addressed for a genuinely sustainable
transportation solution. The environmental
benefits of EVs depend on the source of
electricity used for charging. In regions where the
grid relies heavily on fossil fuels, the emissions
savings of EVs may be reduced. Transitioning to
cleaner and renewable energy sources is
essential. Many potential EV buyers are still not
aware of the benefits and capabilities of electric
vehicles. Education and awareness campaigns
are necessary to inform consumers about the
advantages of EVs. The resale value of EVs can
be a concern for some buyers, as it is influenced
by factors like battery health and technology
advancements. Developing standardized battery
health assessments and providing incentives for
EV purchases can help address this issue.
Regulatory and policy frameworks need to be
adapted to support EV adoption. This includes
incentives such as tax credits, rebates, and
emission standards, as well as addressing
regulatory  hurdles related to charging
infrastructure and interconnection. Transitioning
to an electric transportation system may require

significant upgrades to the power grid to
accommodate increased electricity demand.
These infrastructure investments need to be
planned and implemented. A limited variety
of EV models in different vehicle categories
can restrict consumer choice. Automakers
need to diversify their EV offerings to cater to
various consumer needs and preferences.
Some regions may lack a well-established
network of EV maintenance and repair facilities.
Building a robust service network is crucial for
ensuring vehicle reliability and customer
satisfaction.

13. CONCLUSION

The emergence and proliferation of electric
vehicles mark a pivotal moment in the evolution
of the automotive industry and the broader
landscape of transportation. As these
technologies continue to evolve, it creates further
improvements in performance, cost-
effectiveness, and sustainability. The ongoing
commitment of major automotive manufacturers
to research and development in the electric
vehicle space is a clear indicator of the industry's
dedication to shaping a more sustainable
future. The positive reception of electric vehicles
among consumers, coupled with supportive
government policies and the establishment of
charging infrastructure, underscores a growing
global shift towards embracing sustainable
transportation alternatives. This transition not
only addresses environmental concerns but also
opens up new economic opportunities and job
markets associated with the production,
maintenance, and innovation within the electric
vehicle ecosystem. While challenges such as
battery recycling and material sustainability
remain, ongoing research and collaborative
efforts are poised to address these issues
and further enhance the overall eco-friendliness
of electric vehicles. As the industry continues
to mature, it is crucial to prioritize holistic
lifecycle assessments and the responsible
sourcing of materials to ensure that the
benefits of electric vehicles are realized across
all stages of their production and use. In
embracing this transition, the future mobility is
not only efficient and convenient but also
environmentally responsible and in harmony with
the planet.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

645



REFERENCES

10.

11.

Anonymous Bureau of Energy Efficiency;
Ministry of Power; Government of
India;2023.

Goel S, Sharma R, Rathore AK. A review
on barrier and challenges of electric
vehicle in India and vehicle to grid
optimisation. Transportation Engineering.
2021;4:100057.

Hannan MA, Azidin FA, Mohamed A. Hybrid
electric vehicles and their challenges: A
review. Renewable and Sustainable
Energy Reviews. 2014;29: 135-150.
Hemavathi S and Shinisha A. A study on
trends and developments in electric vehicle
charging technologies. Journal of energy
storage. 2022;52:105013.

Islam S, Igbal A, Marzband M, Khan | and
Al-Wahedi AM. State-of-the-art vehicle-to-
everything mode of operation of
electric  vehicles and its  future
perspectives. Renewable and Sustainable
Energy Reviews. 2022;166:112574.

Jiang H, Brazis P, Tabaddor M and Bablo
J. Safety considerations of wireless
charger for electric vehicles—A review
paper. In 2012 |EEE Symposium on
Product Compliance Engineering
Proceedings. IEEE 2012r;1-6).

Juyal S. Electric Mobility and electric
vehicles management in India. In
infrastructure planning and management in
India: Opportunities and Challenges.
2022;159-172.

Kucukoglu I, Dewil R, and Cattrysse D.
The electric vehicle routing problem and its
variations: A literature review. Computers
& Industrial Engineering. 2021;161:107650.
Mahato D, Aharwal VK, and Sinha A.
Multi-objective  optimisation model and
hybrid optimization algorithm for electric
vehicle charge scheduling. Journal of
Experimental & Theoretical Atrtificial
Intelligence. 2023;1-23.

Mishra S, Verma S, Chowdhury S, Gaur A,
Mohapatra S, Dwivedi G, and Verma PA.
Comprehensive review on developments
in electric vehicle charging station
infrastructure and present scenario of
India. Sustainability. 2021;13(4):2396.
Mohammad A, Zamora R, and Lie TT.
Integration of electric vehicles in the
distribution network: A review of PV based
electric vehicle modelling. Energies. 2020;
13(17):4541.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

646

Kailashkumar and Elanchezhiyan; Int. J. Environ. Clim. Change, vol. 14, no. 1, pp. 639-647, 2024; Article no.lIJECC.111729

Richardson DB. Electric vehicles and the
electric grid: A review of modeling
approaches, Impacts, and renewable
energy integration. Renewable and
Sustainable Energy Reviews. 2013;19:
247-254.

Sabri M, Danapalasingam KA, and
Rahmat MF. A review on hybrid electric
vehicles architecture and energy
management strategies. Renewable and
Sustainable Energy Reviews. 2016;53:
1433-1442.

Singh V, Singh V, and Vaibhav S.
Analysis of electric vehicle trends,
development and policies in India. Case
Studies on Transport Policy. 2021;9(3):
1180-1197.

Suh NP, Cho DH, and Rim CT. Design of
on-line electric vehicle (OLEV). In global
product development: Proceedings of the
20th CIRP Design Conference, Ecole
Centrale de Nantes, Nantes, France,
Springer Berlin Heidelberg. 2010;3-8.

Tete PR, Gupta MM, and Joshi SS.
Developments in battery thermal
management systems for electric vehicles:
A technical review. Journal of Energy
Storage. 2021;35:102255.

Unterluggauer T, Rich J, Andersen PB,
and Hashemi S. Electric vehicle charging
infrastructure  planning for integrated
transportation and power distribution
networks: Transportation, 2022;12:100163.
Venkatesan M, Rajamanickam N,
Vishnuram P, Bajaj M, Blazek V, Prokop L,
and Misak S. A review of compensation
topologies and control techniques of
bidirectional wireless power transfer
systems for electric vehicle applications.
Energies. 2022;15(20):7816.

Wolfram P, Lutsey N. Electric vehicles:
Literature review of technology costs and
carbon emissions. Washington, DC, USA:
ICCT;2016.

Xia G, Cao L, and Bi G. A review on
battery thermal management in electric
vehicle application. Journal of power
sources. 2017;367:90-105.

Yadlapalli RT, Kotapati A, Kandipati R, and
Koritala CS. A review on energy efficient
technologies for electric vehicle
applications. Journal of Energy Storage.
2022;50:104212.

Yong JY, Ramachandaramurthy VK, Tan
KM, and Mithulananthan N. A review on
the state-of-the-art technologies of electric
vehicle, its impacts and prospects.



23.

Renewable and sustainable
reviews. 2015;49:365-385.

Yuan J, Dorn-Gomba L, Callegaro AD,
Reimers J, and Emadi A. A review of
bidirectional on-board chargers for electric
vehicles. |EEE Access, 2021;9:51501-
51518.

energy

24.

Kailashkumar and Elanchezhiyan; Int. J. Environ. Clim. Change, vol. 14, no. 1, pp. 639-647, 2024; Article no.lIJECC.111729

Zhang F, Zhang X, Zhang M, and
Edmonds AS. Literature review of electric
vehicle technology and its applications. In

2016 5" International Conference on
Computer Science and Network
Technology (ICCSNT) IEEE. 2016;832-
837.

© 2024 Kailashkumar and Elanchezhiyan; This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/111729

647


http://creativecommons.org/licenses/by/2.0

