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Abstract- With the development of new technology, there is a advancement in automobile sector. Electric vehicles are
alternatives to internal combustion engines vehicles. The emission of lower CO2 in electric vehicle is increasing the demand
in every country. The Indian Government is also planning to increase the electric vehicle in the automobile industries. In
this paper the opportunities and challenges of the electric vehicles in Indian market is discussed. Economic, social, technical
and environmental factors affecting the electric vehicles market in India are discussed in this paper. The battery and
infrastructure development is related to economic and technological factors as discussed. Recommendations are then made
according to the challenges and as to promote the market growth of electric vehicles.
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l. Introduction

Electric vehicles (EV) market is growing rapidly all over the world. In India also the EV is market has
gained significant momentum in present time. The market is growing more after the implementation of
FAME (Faster Adoption and Manufacture of Hybrid and Electric Vehicles) scheme in 2015 by Ministry of
Heavy Industry and Public Enterprises. The total EV sales in 2018 hit 365,920 Units and expected to grow at
a CAGR of 36% till 2026. The EV battery market in India is estimated to be US$ 520 Million in 2018 and
forecasted to grow at a CAGR of 30% till 2026. The total MWh addition in 2018 hit 4.75 GWh and expected
to grow till 28.0 GWh by 2026.11

Electric vehicles are solutions to be independent and free from imported energy resources. India is one of the
largest exporters of crude oil in the world. Electric cars can bring a major change to India in becoming self-
sustainability. EV could also be the alternatives to decrease the carbon dioxide gas 2. Major cities like Delhi,
Mumbai are facing a major problem of air pollution. Carbon dioxide from automobiles is one of the causes of
air pollution. An EV can be used for flexible load for standardizing the grid with substantial share of
fluctuating renewable energy generation [¥1. EV emits 30-80 % less greenhouse gas when compared with
Internal Combustion Engine (ICE) Vehicle!*l. EVs do not consume any energy when it is stationary as
compared to ICE vehicles which fuel is consumed when it is in idlel’l. EV is recognized as promising
alternatives to vehicles and will potentially replace ICE Vehicles in the near futurel®l. China, Europe and the
United States are the largest markets for EVI7],

The electric vehicles have low emissions, high efficiency and smooth operation. The energy consumption
and emissions for plug in hybrid electric vehicles in China found that compared to gasoline vehicles there is
37.5% less energy consumption and 35% less greenhouse gas emissions(®. Government have started
financial policies to encourage EV adoption however decision makers have to take a long-term perspective
to get them implemented efficiently®I19,

I. OBJECTIVE OF THE STUDY
o To understand the Indian Automobile Production and Sales
o To identify the opportunities and challenges of using electric vehicles in India.

M. RESEARCH METHODOLOGY

The study is done to present information about the Indian Automobile Market and the challenges and
opportunities in the EV industry. Secondary data was used for the study. Secondary data was accumulated
through sources i.e. online sites, journals, articles.

V. LIMITATION OF THE RESEARCH:
Due to the practical and time constraints the research provides a review of EV based on the secondary data
only.
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V. DATA ANALYSIS:
Automobile Production Trends in India is shown in Table 1. All the categories of the vehicles are shown in
the table.

Table 1: Automobile Production Sales (Source: SIAM India)

Automobile Production Sales
Category 2014-15 2015-16 2016-17 2017-18 2018-19
Passenger Cars 2,422,158 2,565,970 2,711,911 2,746,658 2,710,057
Utility Vehicles 626,296 717,809 909,555 1,093,346 1,098,578
Vans 172,965 181,266 180,204 180,263 217,412
Total Passenger | 3,221,419 3,465,045 3,801,670 4,020,267 4,026,047
Vehicles
M&HCVs 268,558 341,287 342,761 344,592 444,202
LCVs 429,740 445,405 467,492 550,856 667,974
Total Commercial | 698,298 786,692 810,253 895,448 1,112,176
Vehicles
Three Wheelers 949,019 934,104 783,721 1,022,181 1,268,723
Scooters Motorcycles 4,722,747 5,276,138 5,926,499 7,117,795 7,095,163
Mopeds 13,011,219 12,816,203 13,088,208 15,167,481 16,502,734
755,345 737,886 919,032 869,562 905,189
Total Two Wheelers 18,489,311 18,830,227 19,933,739 23,154,838 24,503,086
Quadricycle* - 531 1,584 1,713 5,388
Grand Total 23,358,047 24,016,599 25,330,967 29,094,447 30,915,420

The automobile market in India is categorized as total passenger vehicles, total commercial vehicles, three
wheelers and two wheelers. In the bar diagram we can see that the most available vehicles are total passenger
vehicles and two wheelers. Therefore, EV market should concentrate in these vehicles to obtain the market in
India, and most of the assembly process are to be done manually, mass production of the expensive parts of
EV are still not economically justified, causing the selling price to be expensive in order for the company to
maintain a healthy profit marginf*4l. Indian population consist of middle-class people and the people may find
difficult in high initial investment.
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Figure 1: Bar Chart of Automobile Productlion Slales
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b) Battery

The materials used in constructing the batteries in EV have to maintain certain quality and it results high
costl®], High performance battery is produced but cost also becomes higher. The lithium-ion (Li-ion)
batteries used in EVs present a very concerning. It has been reported that the extraction of cobalt, the
essential component of the rechargeable Li-ion batteries, is linked to child laborf®l, With laws and policies
introduced to improve the standards.

The trend of EV sales in India is shown in the bar diagram[?. From the bar diagram it can be well
understood that the sales of EV is increasing in the last three years. More and more consumers are attracted
towards EV.
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EV Sales in India by Year
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Figure 2: Bar Chart of EV sales in India

VI. CHALLENGES AND OPPORTUNITIES OF ELECTRIC VEHICLES IN THE FOLLOWING
FIELDS

A. Economic

The economic challenge is a major challenge of EV in India. In the developing nation EV adoption and large
market growth is difficult. Economic challenges have different aspects.

a) Electric Vehicles

Although gasoline and diesel are costly than electricity due to their high initial investment of EV, the price
are morel*3l. Since the systems of EV is not matured enough of ethical mining, the supply of the mineral will
reduce while the demand stays high, resulting in further increase of the price of cobalt(",

Li and Ouyang shows that by reducing the battery costs of EV, it would help to decrease the total
expenditure of consumers and allow them to afford higher charging price for the battery!8l. The high cost of
batteries is the reason the price of EVs will remain expensive even if government purchase subsidies were
offered in many countries(*’l,

b) Infrastructure

Infrastructure for charging is necessary and is categorised as public, semi public and private charging
infrastructure which are public, semi-public and private charging infrastructure. Public charging
infrastructure is open to the public and can usually be found at public parking area while semi-public
charging infrastructure is only accessible by a certain group of people. Private charging infrastructure refers
to the one that is installed in a private garage or household!”l. Schroeder and Traber have found that high
initial investment costs and low utilization rate have caused low profitability for the charging stations in
Germany!*l. In developing countries like India the high initial cost is one of the challenges

B. Technology

a) Electric Vehicle

Manufacturing and development of energy storage systems for electric vehicle has become an issue due to
availability of raw materialst'®. This is because the energy storage system in an electric vehicle utilizes high
grade materials to ensure high performance and provide safe operation without corrosion and explosion!?%, A
modern electric vehicle system is designed to be able to manage all of the possible energy resources
effectively given the availability of the energy[?®. Another major issue with the current energy storage
systems is the size and cost. Out of the total cost of the electric vehicle, one- third is dedicated towards the
energy storage system. The cost of the energy storage system is high because it includes the cost of
materials, packaging, power conversion, replacement, operation, maintenance as well as labor!?,

b) Battery

The use of Li-ion batteries has been increasing in popularity and has become the dominant battery
technology for the automotive industry[®ll. For a smooth operation, every energy storage system needs to be
protected and maintained. Electric vehicles that are equipped with Li-ion batteries are faced with safety and
cost issues that are related to thermal effects in the batteries?. In electric vehicles, the Li-ion batteries need
to be protected from overcharging and over discharging. This is because it is proven that when the Li-ion
battery is over discharging, high rates of heat generation and electrochemical reaction occur and thus the
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batteries are prone to an increase in temperature(?®l, The increase in temperature within the Li-ion batteries is
the main cause of safety issues such as swelling, thermal runaway, electrolyte fire and explosions(?4l,

¢) Infrastructure

EVs are powered by energy storage like batteries instead of fuel, they have to be recharged. This in return
requires extra energy to be delivered from the existing power grid and power stations. Thus, renewable
alternatives in generating energy like wind and solar energy need to be utilized!®], This means that the
charging price could be influenced by the technologies used in the power grids and the charging
infrastructure itself. In the meantime, charging technology could affect the charging time and thus the
number of EVs in the market[?®] Psychological factors include the consumers’ perception on the cost, benefits
as well as their attitude towards new technologies and social influencel3%, Range anxiety is a phenomenon
where EV drivers are in a continuous state of worrying about the possibility of being stranded with a
discharged battery due to its limited rangel®-32. Consumers’ attitude is a major influence in their decision on
whether they should invest in EVs. In the case of EVs, their attitude towards new technologies has a huge
influence in their decision!®l. Although there is a significant amount of early adopters investing in EVs,
majority of consumers are reluctant in adopting new technologies3l,

VIl.  CONCLUSION AND RECOMMENDATION

In this paper challenges and opportunities of electric vehicles are reviewed. As told by market researchers
the future of transportation of IC will be replaced by EV. Moreover from the recent years sales it can be
seen that the market of EV is growing day by day. International Energy Agency (IEA) has projected the
global stock increment of EVs from 3.7 million in 2017 to 13 million by 2020 and eventually reaches 130
million in 2030. On the other hand, the sales of EVs are estimated to have a growth of 24% averagely
throughout the projection period. The sales would increase from 1.4 million in 2017 to 4 million of EVs by
2020 and in time reaches 21.5 million of sales by 20304,

Not only the technological and economic factors must be given importance, the satisfaction on customers
based on social factor must be given equal importance. The consumers have to be made aware regarding the
use of EV. The social factors besides the government are also taking many policies to adopt the EV. The
charging infrastructure is one of the main concerns of the EV market expansion. More and more public and
private sector has to come up to set up the charging infrastructure. There are many challenges that are being
faced in the initial investment and adoption of market, but due to the opportunities the EV market will
expand.

A. Environmental

EV reduces the emission gases. But he power generation process for charging EVs also produces greenhouse
gas emissions. The emission of greenhouse gases into the atmosphere causes global warming!?’l. The
processing and production of energy storage systems as well as the disposal of electrochemical batteries may
cause respiratory, pulmonary, and neurological diseases. Therefore, safety measures must be taken into
consideration during the production of energy storage systems especially the batteriel8]. EVs are not totally
clean from emission throughout its life cycle but with the advancements in manufacturing technology and
utilization of alternative energies, the overall environmental impact can be reduced!*l.

B. Social
Social aspect also plays important role as it indirectly attract the customers to adopt EV, consumer’s
attitudes and the performance of the EVs simultaneously?.
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