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Background: The automobile Industry, is witnessing new changes and one such change is of
introduction of Electronic Vehicles (EVs). EVs refer to all those vehicles (2-wheelers, 3-wheelers, and
4-wheelers that require the support of Electricity for working and smooth functioning. This research
paper has highlighted and analyzed the enablers and challenges in the adoption of Electric Cars with
reference to Agra City. The literature reviewed by the researchers did not cover/give emphasis on the
enablers and challenges, with respect to the adoption of E-Cars from the perspective of Customers. The
Government of India especially the Automobile Dealers is now focusing on more and more production
of E-Vehicles, (one of such Vehicles being E-Car) and also spreading more and more awareness
regarding the importance of E-Vehicles. Besides this, the literature reviewed by the researchers did not
focus anywhere on the challenges faced by the customers before purchasing Electric Cars.
Aims and objectives: To study the enablers in the adoption of E-Cars from the perspective of
Customers and To study the challenges faced in the adoption of E-Cars from the perspective of
Customers
Materials and Methods: The researchers selected 20 target respondents in Agra owing E-Cars with
whom the questionnaires were shared. In this study, Descriptive Statistics and Inferential Statistics have
been used to analyze the data. The software used by the researchers for Data Analysis were IBM-SPSS
and MS-Excel.
Results: It was found that lower registration Fees are the most significant enabler in purchasing an E-
Car & Price is the most significant challenge faced in purchasing an E-Car.
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Introduction

Someone has rightly said, that, “Change is Inevitable”. We can see and witness the same in every field
and the same goes for Automobiles. All vehicles—two-wheelers, three-wheelers, and four-wheelers—
that depend on electricity for proper operation are referred to as electronic vehicles or E-Vehicles. The
two-wheeled electric vehicles are e-scooters and e-bikes. Whereas the range of Electric 4-wheelers is
restricted to E-Cars, the range of Electric 3-wheelers is limited to only E-Rickshaws. Over time, there
has been a steady rise in the awareness of electric vehicles in India. This has led to a rise in the daily
demand and adoption of EVs, with the Indian government and media playing a major role in this

process. Indian automakers are now developing e-vehicles, such as the TATA Tiago.

India’s EV Growth Expected to
Focus on 2W and 3W Markets

Projected BEV penetration rates for passenger vehicles
in India, by vehicle class (in percent)

e

W 2022 & 2026 W 2030 C]

-
50
40
30
20
10

g - =3
Two-wheelers Three-wheelers” Passenger cars

* excludes smaller rickshaws [L3). includes larger cargo three-wheelers (L5)

Figure 1: Projected penetration rates of Battery Electric Vehicles for passenger vehicles in India by
vehicle class, (in percent)

Source: Statista and Bain & Company

Like any other vehicle, when a customer purchases an E-Car, there are various factors that affect his
decision-making process, which has been discussed in this research in the form of Enablers &
Challenges. Openness to new experiences, price consciousness, self-environmental concern, esteem,
and social effect were the most substantial predictors of EV purchasing motive. (Cui et al. (2021)).

While reducing operating expenses is the main driver for early adopters in Korea, the bulk of Chinese



buyers were swayed to purchase an electric vehicle by environmental concerns. (Chu W, et al. (2019))

Studies on Factors affecting the purchase aims of E-Vehicles of Customers

A theoretical framework was developed to identify the key variables influencing customers' choices to
purchase EVs on the basis of the “Technology Acceptance Model” (TAM), “Innovation Diffusion
Theory” (IDT), and “Theories of Planned Behavior” (TPB). (Tu & Yang (2019)). Demographic factors
have a substantial effect on customers' goal of purchasing EVs in Beijing, whereas subjective standards
and non-monetary incentive policies do not have a notable influence on consumers' intentions to
purchase EVs in Beijing. The attitudes of customers toward buying electric vehicles in Beijing are
significantly positively influenced by policy measures related to monetary incentives, product
perception, cognitive status, and perceived behaviour control. (Huang & Ge (2019)). Price
consciousness, self-esteem, social influence, environmental concern as well as openness to new
experiences are the most substantial predictors of EV purchasing motives. (Cui et al. (2021)). (He et
al. (2017)) investigated how consumer perception and personality affect or influence their propensity
to purchase EVs using a well-established personality-perception-desire paradigm. Customers' attitudes,
which are influenced by various factors such as perceived benefit (both positive and negative), new
product knowledge (both positive and indirect), perceived risk (both positive and negative), and brand
trust (both positive and indirect), are the main determinant of their goal to purchase EVs. (Yang et al.
(2020)). Consumers' aims to purchase electric automobiles are positively and significantly affected by
a variety of factors, including their attitude, perception of value, assignment of responsibility, perceived
consumer efficacy, subjective and personal norms, and understanding of the implications (Asadi et al.
(2021)). Zhang et al. (2018) demonstrated the manner in which consumers' objectives for purchasing
electric vehicles are influenced by motivation and perceptions. Shalender & Sharma (2020) predicted
the adoption intention of 326 customers with respect to EV purchases using an extended TPB model.
Speed, environmental concern, charging infrastructure, and

Price differences all have a major effect on the decision to buy an EV. Swaroop et al. (2022). examined
the behavioral aim to adopt EVs in India and the implications of financial incentive schemes, perceived
value, personal norms, and perceived behavioral control. Additionally, it validated how real use affects
sustainability aspects including perceived impacts on the economy, society, and environment. Soodan
& Saha (2023). designed to predict the intentions of Indian consumers to purchase electric cars. Two
elements of the TPB model—attitude and subjective norms—in conjunction with two modified
constructs—openness to experience and environmental concern—significantly explained the desire to
buy an EV. Perceived behavioral control, or PBC, was shown to be minimal. Mishra & Malhotra
(2019) aimed to assess the many factors influencing the inclination of Indians to buy EVs by presenting
a utility theory-based model that combines psychological and economic aspects. The study examined

the impacts of performance features, environmental concerns, financial rewards, ownership cost,



infrastructure support, and social influence on Indian customers' purchase intention towards EVs using
confirmatory factor analysis in AMOS version 25. According to the report, environmental concerns and
performance characteristics are the 2 primary factors affecting Indian consumers' decisions to buy EVs.
Gurudath & Rani. (2021) The study's objective was to draw attention to how crucial it is to match
buying intentions with crucial marketing variables that affect the purchase of EVs. According to the
study, the majority of people planning to buy electric cars were men; the Hyundai Kona and TATA
Nexon had the highest brand awareness among these cars; product reviews and advertisements were the
main ways to spread the word about these cars; and factors like safety, service warranties, price,
lifespan, speed, and pick-up were considered to be very important when buying an electric car. When
it comes to electric cars, elements like the test drive, low noise, trend, delivery time, and product
upgrade were seen to be critical. Low noise levels, modern technology, and environmental friendliness

were considered to be very satisfying features of electric

Studies on factors Affecting the rate of adoption of E-vehicles

Reducing operating expenses is the main driver for early adopters in Korea, whereas the bulk of Chinese
buyers are influenced to purchase an EV by environmental concerns. (Chu W et al. (2019)).

Tiwari et al. (2023) examined how financial incentive schemes, subjective norms, perceived value,
personal norms, and perceived behavioral control affected the behavioral intention to adopt EVs in
India. It also confirmed how real-world use affected sustainability dimensions like perceived effects on
the environment, society, and economy. The study found that while the financial incentive policy had
little effect, personal norms had a good impact on behavioral intention to embrace e-vehicles. The study
validated the theoretical efforts of TPB and NAM (Norm Activation Theory) to arrive at a
comprehensive model because of the complex links between numerous socio-psychological elements
and the purchase of e-vehicles. Das & Bhatt (2022) designed to compile a summary of the policies
pertaining to electric vehicles that the Indian federal and state governments have implemented to assess
the impact, relationship, and applicability of these regulations on the nation's adoption of EVs.
Campisia et al. (2022) provided a descriptive statistical analysis in two dimensions to determine the

acceptability of shared e-mobility connected to the user’s profile.

Other Studies

Haustein & Jensen (2018) contrasted the socio-demographic, attitudinal, and mobility habits of users
of conventional vehicles (CVs) and battery electric vehicle (BEV) users.

Meisel & Merfeld (2018). recommended monetary rewards for services related to electric vehicle
ownership.

Kumar & Rana (2023) discussed the prospects and challenges that India's battery-switching stations



face. The study concluded that EV customers would prefer the idea of battery swapping stations given

the current situation of EVs in India. With the ongoing improvements in quick charging technology, the

increasing range of electric vehicles, and the slowing rate at which EV batteries charge, battery

swapping may prove to be a successful strategy in the long run, or it may eventually become outdated.

It's feasible that commercial electric vehicles will eventually find success with battery swapping as a

business model.
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Materials & Methods

Research Universe of the researchers comprised of all people owing E-Cars. The research population

comprised all people owing E-Cars in Agra. Researchers selected 20 target respondents owing E-Cars

in Agra. For sampling, the researchers have employed Snowball Sampling. The contact Numbers of the

Target respondents were used as a Sampling Frame by the researchers. Researchers collected primary

data via questionnaires and secondary data via research papers and websites. Questionnaires were

shared with the respondents for data collection. Researchers have used a 5-point Likert Scale for

collecting responses via questionnaires. Researchers used MS Excel & IBM SPSS for Data Analysis.

The objectives & hypothesis framed by the researchers, statistical tests & tools used by the researchers

have been tabulated below.

OBJECTIVE 1: To study the enablers in the adoption of E-Cars from the perspective of Customers
Table 1: Research Variables

Variable of | Source Meaning Statistical Tool of
Study Analysis
Environmen Author T-Test
) E-Vehicles are Environment Friendly as
t  Friendly ) )
they don’t cause Air Pollution
Ease in | (BENEFITS OF ELECTRIC | gince e.vehicles lack gears and intricate T-Test
Drivi VEHICLES, n.d.)
rving controls, they are simple to operate.
Less (BENEFITS OF ELECTRIC | Registration Fees and Road Tax are less for | T-Test
Registration VEHICLES, n.d.) E-Vehicles, as compared to the
Fees traditional/conventional petrol and diesel
vehicles
Convenienc | (BENEFITS OF ELECTRIC | E-Vehicles can be charged easily at Home, | T-Test
e of charging VEHICLES, n.d.) which saves the problem of waiting in long
E-Cars ques in fuel filling stations to get the fuel

filled in
petrol/diesel/CNG

vehicles that run on

Source: Author’s own work




OBJECTIVE 2: To study the challenges faced in the adoption of E-Cars from the perspective

of Customers

Table 2: Research Variables

Variable of | Source Meaning Statistical Tool
Study of Analysis
Price Author The prices of E-Car may be more than that of | T-Test

Conventional Cars
Lack of Author At the time of purchasing a Car, a Car Dealer offers | T-Test
Financial Financial Incentives in the form of discounts, ectc. to
Incentives the Customer.
Limited Author In India E-Car is an emerging concept and as of now | T-Test
Brands there are very few automobile brands in India offering

E-Cars, which may result in a challenge of limited

brands and limited variety when a customer decides to

purchase an E-Car
Less Variants Author It refers to the challenge of less variety/models in a | T-Test

particular brand dealing in Cars

Source: Author’s own work
Table 3: Objective Wise Methodology

S.No Objective Statistical Test
1 To study the enablers in the adoption of E-Cars from the perspective of Customers | T-Test
2 To study the challenges faced in the adoption of E-Cars from the perspective of | T-Test

Customers

Source: Author’s own work




The researchers framed the below-mentioned Research Hypothesis
1. Hi. Environment friendliness is a significant enabler in the adoption of E-Cars
H,. Convenience and easiness in driving is a significant enabler in adoption of E-Cars
Hs: Less Registration Fees and Road Tax is a significant enabler in the adoption of E-Cars

Ha: The convenience of charging the vehicle at home, is a significant enabler in the adoption of

2.

3.

4.
E-Cars
5. Hs. E-Cars being expensive is a significant challenge faced while purchasing an E-Car

6. He. Car dealers not offering any financial incentives at the time of purchase is a significant

challenge faced while purchasing an E-Car

7. Hy7. Limited Brands is a significant challenge faced while purchasing an E-Car
8. Hs. Fewer Variants being offered at the time of purchase is a significant challenge faced while
purchasing an E-Car

CONCEPTUAL FRAMEWORK

\

Environment Friendly ADOPTION OF E- Convenience of

(Hy) CARS charging E-Cars
(Ha) )
~

[ Ease in Driving (H») ] Price (Hs)
v
Less Registration Fees Lack of Financial
(Hs) Incentives (He)
Figure 2: Conceptual Framework
Source: Author’s own work Limited Brands (H7) ]

Results and Observations

1. Reliability & Validity Analysis -The researchers calculated Cronbach Alpha as a measure of

reliability, whose value came out to be 0.93.
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TABLE 4: CRONBACH ALPHA

Variable Value
Environment Friendly .885
Ease in Driving .885

Less Registration Fees .958
Convenience of charging E-Cars .867
Price 787

Lack of Financial Incentives .938
Limited Brands 741

Less Variants .687

Source: Author’s own work

TABLE 5: KMO AND BARTLETT TEST

Variable Value
Environment Friendly 0.577
Ease in Driving 0.935

Less Registration Fees 0.523
Convenience of charging E-Cars 0.650
Price 0.751

Lack of Financial Incentives 0.361
Limited Brands 0.903

Less Variants 0.682

Source: Author’s own work

For Validity Analysis, researchers have used the KMO & Bartlett test of spherecity. In the above table,
it can be interpreted that for all constructs the KMO Value is higher than 0.5, representing that the

questionnaire has passed the validity test

2. Gender: There were 12 male respondents and 8 female respondents.

3. Age: There were two respondents who were in the 18-25 age range, six who were in the 25-30 age
range, six who were in the 40—45 age range, and six who were above 50.

4. Occupation: 16 respondents were in the Service Sector, 2 respondents were Businessmen and the

remaining 2 respondents were in some occupation other than the Business and Service Sector
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5. Income Bracket: The income of 2 respondents was Less than Rs 3 LPA. The income of 6
respondents was between 3 LPA-6 LPA. The income of 6 respondents was between 6 LPA-9 LPA. and
the Income of 6 respondents was More than Rs 15 LPA.

6. No. of persons owing an E-Car: 12 respondents owed an E-Car and 8 respondents did not owe
an E-Car

7. Brand Awareness-12 respondents who owed an E-Car, were aware of 2-3 brands of electric
cars on an average

8. Brand Name of E-Car owed: Out of the 12 respondents who owed an E-car, 10 respondents
owed an E-Car of the brand named TATA and 2 respondents owed an E-Car of the brand named MG
Hector

9. Results & Analysis of Hypothesis

TABLE 6-RESULTS AND ANALYSIS OF HYPOTHESIS

. P-
. - <=
S.No Hypothesis Value P-Value<=a
H, Environment friendliness is a s1g(1;1£;:ant enabler in the adoption of E- 0.75 No
H Convenience and easiness in driving is a significant enabler in 05 No
§ the adoption of E-Cars )
Less Registration Fees and Road Tax is a significant enabler in
H; the adoption of E-Cars 0.01 Yes
H The convenience of charging the vehicle at home is a significant enabler 0.28 N
in the adoption of E-Cars ’ ©
Hs E-cars being expensive isa significant challenge faced while 0.05 Ves
purchasing an E-Car
Car dealers not offering any financial incentives at the time of purchase No
He is a significant challenge faced while purchasing an E-Car 0.16
Limited Brands is a significant challenge faced while
purchasing an E-Car
H7 1 No
Fewer Variants being offered at the time of purchase is a significant
Hs challenge faced while purchasing an E-Car 0.75 No

Source: Author’s own work
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IL.
III.
IV.

IL.
II1.
Iv.

Conclusions

Out of the below-mentioned enablers:
Environment Friendly

Ease in Driving

Less Registration Fees

Convenience of charging E-Cars

Less Registration Fees is the most significant enabler of purchasing an E-Car

AND

2. Out of the below-mentioned challenges:

Price

Lack of Financial Incentives

Limited Brands

Less Variants

Price is the most significant challenge faced in purchasing an E-Car

3. In India there is a variety of brands in E-Cars, but unfortunately, the respondents are aware of only
2-3 brands on average. Therefore, the Government and the Car Dealers dealing in E-Cars shall try to
increase the visibility of their brands through various channels, viz: Newspapers, Internet, Banners,

Pamphlets, etc.

ABBREVIATIONS

1. E-Cars: Electric/Electronic Cars

2. E-Vehicle: Electric/Electronic Vehicle
3. EV: Electric/Electronic Vehicle
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