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ABSTRACT

Abstract

Pollution of the environment is today a worldwide issue. One of the major air pollutants is toxic emissions from internal
combustion engines.

Purpose: Electric vehicles (EVs) are being vigorously marketed all over the world in order to offset the impacts of fossil
fuel emissions and solve environmental concerns (ECs). Various governments are incentivizing the transition to EVs in
order to encourage individuals to make the changeover.

Design/methodology/approach: Previous research has found that the expensive cost of an electric car, the lack of
charging infrastructure, and time and range anxiety all operate as barriers to customer adoption. The Government of India
has called for 'only Electric Vehicles' to be used on Indian roads by 2030. This article is current and investigates the many
aspects that influence a consumer's adoption of an EV.

Findings: The study's respondents are either current automobile owners or are looking to buy a car in India.
Environmental degradation, global warming, and oil reliance are all widespread issues. EV market penetration is
currently low, despite several governments undertaking aggressive promotion measures.

Originality/value: This study provides a thorough assessment of studies on consumer preferences for EVs, with the
goal of better informing policymakers and directing future research. We begin by contrasting the economic and
psychological approaches to this problem, followed by a conceptual framework of EV preferences, which is then
used to organize our review.
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INTRODUCTION

(E-Amrit, 2021)Our present and future perspectives are rapidly altering because of technological advancements.The
electric vehicle's environmentally friendly technology is powered by one or more electric motors that use energy
stored in rechargeable batteries. Electric car production has increased since 2008, owing to a desire to address
environmental problems such as air pollution and greenhouse gas emissions in the atmosphere.

Electric vehicles have a good influence on the environment since they do not emit carbon dioxide,which contributes
to the "greenhouse effect” and leads to global warming. They are also cleaner and less damaging to human health,
animals, plants, and water because they do not contribute to air pollution.

EVs are propelled by electric motors, with electricity supplied by a rechargeable battery or other portable energy
storage device. These cars are more energy efficient, emitting less greenhouse gases (GHGs) and producing less
noise. The following are the different types of electric vehicles:HEV: Hybrid electric vehicles (HEVS) feature an
engine and an electric motor and are fuelled byboth gasoline and electricity. The battery is charged by the electricity
generated by the braking system.

PHEV: Plug-in hybrid electric cars (PHEVSs) are similar to HEVS, but with a smaller engine and more powerful
batteries. The batteries are recharged using either the braking system or an externalelectric charging outlet.

BEV: They don't have an engine and instead rely on electric motors for propulsion, with batteriesserving as energy
storage. For charging the battery, they rely on external power outlets. Plug-in automobiles are another name for these
cars.

(Fanchao Liao, E. M. 2017). Electric vehicles (EVs) have showed tremendous promise in terms of ensuring energy
security while also decreasing tailpipe emissions and local pollution caused by increased road traffic. As aresult,
authorities around the world are encouraging the adoption of electric vehicles using monetary and nonmonetary
policy measures to enhance both supply and demand. However, economic, institutional, and behavioral impediments
continue to stymie widespread EV adoption.

With around 40 crore customers in need of mobility solutions by 2030, India is the world's fifth largest car market
and has the potential to become one of the top three soon.

A transportation revolution is desperately needed in India. The current trend of adding increasinglymore automobiles
that run on expensive imported fuel and clog up already overcrowded cities with infrastructural bottlenecks and traffic
jams is unsustainable.

(Jose, T. 2018, aug 30) The current trajectory of cramming already overcrowded cities with infrastructure constraints
andhigh levels of air pollution with ever more cars relying on expensive imported fuel is unsustainable. Electric
mobility is a promising global method for reducing carbon emissions in the transportation industry. India's EV
Support: India is one of just a few countries that backs theglobal EV30@30 campaign, which aims for at least 30%
new electric vehicle sales by 2030.

The federal and state governments have introduced policies and incentives to encourage the use of electric vehicles
in the country, as well as various rules and standards.

The government has already reduced the GST component on electric vehicles to 5%.Under the Faster Adoption and
Manufacturing of Hybrid and Electric Vehicles (FAME-II) initiative, four- wheel EVs can get a maximum subsidy
of Rs 1.5 lakh, while two-wheelers can receive a subsidyof up to 40% of their purchase price.

State governments are also offering incentives and subsidies for the purchase of electric cars thatare not included in
the FAME-II programmed.

(statista , D. R. 2020, April 8). Due to increased demand for these rickshaws across Tier-1 cities, Tier-2 cities, and the
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rural-urbanperiphery, Uttar Pradesh is predicted to be the largest e-rickshaw market in India over the forecastperiod,

followed by Delhi.

Poor people can also benefit from such technologies by finding work and earning a living. Electric scooters and
motorcycles are progressively becoming popular, with some of India's largestautomotive manufacturers foraying into
the electric vehicle category. With the government's'Make in India' push, indigenous start-ups like Ather Energy,
Simple One, Ola, Tork Motorcycles,Emflux, Ultraviolet Automotive, Orxa Energies, and Yulu are contributing to the
flood.

The government has set a goal of increasing the manufacturing of electric vehicles (EVs) to 30%of new automobiles
and two-wheelers by 2030, up from less than 1% currently. Because mediumand lower-income groups are frequently
affected by rising fuel prices, they are more likely to makethe "big move" from gasoline and diesel-powered vehicles
to EVs.

Here are some of the facts for aversion of Indians towards EVs,

A little higher pricing than IC engine vehicles

Lesser range in single full charge cycle than conventional vehicles
Inadequacy of charging stations

Skepticism about the technology altogether

However, things are gradually improving, and hope people will have a mindset open to adopt electric vehicles over
conventional vehicles in the years to come.

They don't have (I'm talking about customers) more knowledge, idea and option about electric cars because electric
cars are not so popular in Indian market. Because in India we have no basicinfrastructure for vehicle charging stations
and fast charging infrastructure. Second one is their cost currently lithium-ion use for generating the power and it is
costly so it once the cost of vehicles.

(Gulati, V. (2013) Electric vehicles, if they were a silver bullet answer today, would almost certainly be owned by
everyone. However, drivers face several hurdles, including overcoming the learning curve regarding why they should
embrace EVs, altering habits, comprehending how the machine differsfrom ICE cars, and dealing with range anxiety.
Small and smaller automobiles come to mind when most people think about electric vehicles. Consumers with
families, impairments, or vocations that demand transporting equipment will notbe able to use these automobiles.
Others are unable to acquire the sort of electric vehicle they desire in their city, state/province, or nation.

Despite the fact that many governments have implemented aggressive promotion strategies, the present market
penetration of electric vehicles is still very low. This study gives a comprehensiveanalysis of consumer preferences
for electric vehicles, with the goal of better informing policymakers and directing future research. First, we examine
the economic and psychological approaches to this problem, then we develop an EV preference conceptual
framework, which weuse to organise our review.

A classification of elements that impact consumer choices into categories such as socioeconomiccharacteristics,
psychological factors, mobility, social influence, and so on.

The price difference between petrol and diesel isn't much and BS7 have reduced the diesel engineto a considerable
amount

EV has higher price initially than ICE cars and have limited range , the availability of Power stations across the
country is minimal than conventional fuels

If the power stations are established all across and the price lowers to an extent and the charging time is reduced the
EVs will take over the market

This research paper aims to draw a comparison between electric vehicles and conventionalvehicles through an online
survey of 200 participants.
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OBJETIVES OF THE STUDY

The objective of the study is

o To evaluate the awareness levels of consumers on E-Vehicles

o To study the factors that influence customers to Purchase E-Vehicles

Literature Review

There are many studies globally to understand consumer adoption of EV’s and their features. The factors that are studied are
cost of an EV, its driving distance per charge, the time taken to recharge the battery, availability of charging points and the cost
of the battery. This study is based on the comparative study of EVs of various Car manufacturing companies in India.

India is a developing nation, where buying a vehicle is still a dream for many. Therefore, when people invest on car, they take
many factors into consideration.

The higher price if EVs could restrain EV adoption. Even some policies related to financial attributeslike tax reduction or rebate
are strongly supported with some evidence while non-financial incentiveslike free parking and toll reduction do not have any
supporting evidence.

EV’s have shallow adoption in India and most people lack the experience of handling EV’s. Although the initial price to buy an
EV may be higher, the cost of running the vehicle is relatively low.As there is growing awareness of electric vehicle, this variable
is also suggested to be influencing theadoption of EV’s. Self-image and social influence can also influence high involvement
productsadoption.

( (Pretty Bhall, 2018),PERCEPTION OF ECONOMIC BENEFITS:

Choice of cars depends upon environment concern, cost, comfort, trust, infrastructure availability. Thestudies found that EV
manufacturer and Government must invest more in social acceptance of the vehicle by creating more infrastructural facilities
etc. The analysis depicts that the population is aware about the environment benefits but are not completely aware of the
economic benefits.

((Masurali. A, 2018)PERCEPTION AND AWARENESS LEVEL OF POTENTIAL CUSTOMERS TOWARDS ELECTRICS
CARS: -

India contributes around 18% in transport sector alone in terms of carbon emission several automobiles’companies are
introducing electric vehicles.

By promoting electric vehicles, the customers can help in reducing pollution which can be beneficial forcustomers as well the
nation.

( (Nysveen, 2000),SOCIAL INFLUENCE: -

Peer pressure and influence plays a very vital role in decision making. Individuals seek family membersand friends approve to
their actions. People seek approval from people whose opinions matter before using any product.

The impact of the social network is essential to an individual’s adoption as confirmed by Rasouli and Timmermans (2017) study.

(Kesari, 2019),OPPORTUNITIES AND SCOPE FOR ELECTRIC VEHICLES: -

Public procurement is expected to be an important factor in the growth of EVs, with the purchase of four-wheeled vehicles for
government offices, three wheeled vehicles and buses for public transport.

Investments by fuel operators such as Ola and Uber, and operators of food distribution services, areexpected to trigger the
adoption of electric vehicles.

However, the private electric vehicles may take upto 5-7 years to get popular and accepted

Research Methodology

In India, EVs are scarce on the road and are not available readily in the market. Potential adopters/users of EVs may
have never even seen, driven or charged such vehicles. People havelimited familiarity with the characteristics of these
vehicles.
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The data collection was done through a structured questionnaire. The developed instrument contained information

on constructs and their constituents. The designed questionnaire had twoparts. The first part focused on the data
related to demographic characteristics of the respondents: this covered gender, age, education, household income and
cars in the household. The second part of the questionnaire measures the model variables

The variables taken are -

PEB: Perceived economic benefit; EC: environmental concern; IM: self-image; SoC. In: socialinfluence; ATT:
attitude; BIl: behavioural intention.

e Sample Size

Descriptive research methodology is used. Primary data of a sample population of 200 is collected using online
questionnaire. Structured equation modelling (SEM) lacks a defined formula to determine the appropriate sample
size. Despite this, different authors suggested sample size of 100 or 200 (Boomsma, 1985), this article has 200 valid
filled responses. Theselected respondents were car owners or are planning to buy one.

e Measurement

The first part measures the demographic characteristics as categorical data. The second partmeasures the model
variables using a 5-point Likert scale (1 as strongly disagree and 5 as strongly agree).
e Data Analysis and Results

Structural equation model is an advanced technique used to study the relationship betweenseveral constructs
simultaneously. It is a structure of equations and can handle several relationships in a single analysis.

OBSERVATION

Observations done on following electric vehicles of different manufacturers:

1. TATA NEXON EV

SPECS

Permanent Magnet Synchronous MotorMulti Drive modes (Drive & Sports)
30.2 kWh High energy density Lithium ion battery pack

Charging Standard-CCS 2
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Estimated regular charging time (SOC 10% to 90% from any 15 A plug point)8.5% hours
Estimated Fast Charging time (SOC 0%-80%)70# mins
Battery pack motor warranty

8 Year or 1 70 000 km* (whichever is earlier)Vehicle warranty
3 Year or 1 25 000 km* (whichever is earlier)

2. HYUNDAI- KONA ELECTRIC

SPECS
Permanent Magnet Synchronous Motor (PMSM)Capacity (kWh) 39.2 Lithium-ion Polymer

AC Charging (0-100%) Approx 7 h 10 min

452* km range on a single full charge

2. MG- ZS EV

SPECS

Motor Type Three Phase Permanent Magnet Synchronous MotorBattery Capacity 44.5kwh
Range 419KM

Charging time 7-8hours
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3. Mahindra E-Verito

SPECS

Motor Type72V 3 Phase AC Induction MotorBattery Capacity 21.2 KWh Lithium lon Range 110Km

Charging Time 11-12 hours

Findings And analysis of the survey

The sample size was 200 out of which. 59.5% were male and 40.5% were female. 78.5% ofrespondents fall under
age group of 18-25 yrs, 21.5% in 25-30 yrs, 4% in 30-40 yrs, 7% in 41 yrs and above.

1. Age

200 responses

@ <25 years
@ 25-30 years
30-40 years

m @ 41 years & above

68.5%

7. What class of vehicle do you currently have available primarily for your use?

200 responses

@ Hatchback

@ Sedan

@ Muv

@ suv

@ Not Applicable
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8. Do you currently own an electric car?
200 responses

@ Yes
® No

@ Planning to buy one soon

3. Occupation

200 responses

@ Govt. Employee
@ Private Employee
@ Self Employed

@ Student
4. Educational Qualification
199 responses
@ Upto 12th
@ Graduate

@ Post Graduate
@ Doctorate and more
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12. Which of the following would you consider when buying an electric vehicle?

200 responses

154 (77%)

Price

Environmental impact
Fuel economy
Current trends

Brand Performance
Insurance and financial options
Cheaper road tax
Resale value

Noise level

Ease to drive

Not sure

121 (60.5%)
122 (61%)
56 (28%)

116 (58%)
84 (42%)
73 (36.5%)

~104 (52%)

0 50 100 150 200

13. What might discourage you from buying an electric vehicle?

200 responses

Limited options for recharging car 146 (73%)

Limited driving time

104 (52%)

Higher price

48 (24%)

Lack of consumer choices

0 50 100 150
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14. Why will you prefer E Vehicles over conventional vehicles?
200 responses

To save environment 147 (73.5%)

To save money on fuel 126 (63%)

More convenient 60 (30%)

Low maintenance 62 (31%)

0 50 100 150

11. If there is an electric car with more or less the same functionality as a gasoline-powered

car,how much more are you willing to pay for it?
200 responses

@ Won't pay a higher price
@ Not more than 10%
@ Not more than 20%
@ Not more than 30%
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CONCLUSION

In this paper, we analyzed the types of EVs, the technology used, and the features of various modelsof EV's of
different manufacturers such as Tata, Hyundai, MG, Mahindra etc.

With the depletion of fossil fuels and constant hike in fuel prices, there is a need for energy transition in vehicles in
India. Government has taken initiative to fight pollution levels by promoting EVs and giving subsidies on purchase.
To boost its production, Government has eased the FDI norms. Various emerging brands are launching EVs in India.
The Government and manufacturers should join their hands to build the infrastructure and create positive environment
forEVs.

Respondents of the survey conducted, are willing to consider EVs as their future purchase option, if proper
infrastructure is available. They are aware of global climate conditions and are ready to change their preference from
conventional to eco-friendly vehicles. Cost is an important factor while considering the purchase of EV. Initial cost
of purchase, a smaller number of charging stations andthe time required to recharge the battery is creating limitation
in boosting consumer confidence

. The respondents are aware of global climate conditions and are ready to change their preferencefrom conventional
to eco-friendly vehicles. Cost is an important factor while considering the purchase of EV.

The development of batteries with higher capacities will also favor the use of the

Fastest and most powerful charging modes, as well as better wireless charging technologies. The creation of a unique
connector that can be globally used is another aspect that could Benefit the deployment of electric vehicles in India.
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