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Abstract

Rising temperatures across the world is posing a serious challenge to the longevity of earth’s natural cycle. Use of private and
conventional cars is growing year by year as standard of living continues to increase and affordability remaining no more of
an issue for a significant proportion of the population. However, there has been a growing voice from segments of the society
for a behavioural shift towards more sustainable modes of transport like usage of electric vehicles (EVs), mobility sharing
and rental services and public transportation powered by electricity. One of the biggest importers of foreign crude oil, India,
is reeling under immense pressure to reduce its carbon dioxide emissions and thereby contributing to environment protection.
In India, the statistics or stock of EVs continues to remain poor when compared to its counterparts like China. Hence, this
study is conducted to predict the influence of factors on purchase intention of consumers with respect to EVs in the Indian
context. A questionnaire was prepared and circulated in New Delhi region to gather the responses people hold about this
new technology based on the diffusion of innovation framework. The data of 225 respondents was analysed with the help
of SPSS and AMOS software. Structural equation modelling technique was applied to test the hypotheses of this research.
The results indicate that attitude has the most influential impact on purchase intention followed by related advantages but
consumers also believe EVs to be complex in terms of their usability, limited availability and the absence of required public
charging infrastructure. The mediating role of attitude between determinants of diffusion and purchase intention was also
established except in the case of complexity. This study is contemporary and adds to the limited literature available on EV
adoption in the Indian market by integrating attitudinal factor within the DOI framework. It also provides suitable insights
to further the development of EVs in the domestic and global market.
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Introduction

Increased number of anthropogenic activities such as mining,
deforestation and burning of fossil fuels through transporta-
tion of all kinds is the main suspect in rising greenhouse gas
emissions such as carbon dioxide, nitrous oxide and other
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harmful pollutants. Rising carbon pollutants from transpor-
tation sector accounts for almost a quarter of world’s total
greenhouse gas emissions (Khurana et al. 2020) and this is
expected to increase to 50% by the end of year 2030 (Han
etal. 2017; IEA 2009). Automobiles, running on petrol, die-
sel and other unsustainable forms of energy, being the top
emitter accounts for almost 75% of world’s carbon emissions
from the transportation sector (Higueras-Castillo et al. 2021).
Increased number of vehicles on roads and ever-increasing
use of personal cars (Huang and Ge 2019) is leading to vari-
ous environmental problems like air pollution, noise pol-
lution and rising heatwaves (Nordlund and Garvill 2003).
Experts and researchers are stressing the adverse effects of
this on the health of humans, animals and plant species.

For environmental protection, different types of behav-
iours can be opted and buying green products is one of them
(Gordon-Wilson and Modi 2015). Today, people are coming
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forward and taking responsibility for the protection of the
environment by demanding more of eco-friendly products.
This has resulted in the development of novice environmental
ethics translating into changed consumption patterns (Jang
et al. 2011). The green movement has expanded rapidly in
the developed world (Kahn 2007) but with time an increased
receptiveness is seen among consumers about going green in
developing nations such as India. Moreover, the demand for
such products is no more confined to few environmentally
conscious individuals; rather, these goods are slowly pen-
etrating into the mainstream market. EV adoption behaviour
is being equated with pro-environmental behaviour and fac-
tors associated with this behaviour are being used to predict
the EV adoption (Hamzah and Tanwir 2021).

Companies are also observing the changing trend in the
market and have been actively responding to the changing
societal expectations. They are offering endless number of
environment friendly products including alteration of their
distribution channels like green supply chain management
(Tseng et al. 2013) thereby making consumers to showcase
their green ethics in their day-to-day consumption process.
Such green decisions by consumers help to reduce the nega-
tive effect of their purchases by replacing their non-green
products with those that are ecologically sound (Moser 2015).

India stands third in global carbon dioxide emissions
only after USA and China (Krishnan and Koshy 2021) and
imports more than three-fourths of its domestic crude oil
demand from foreign players. In the past, this resource has
also been subject to high price volatility (Ghosh and Kan-
jilal 2014), thereby putting the smooth functioning of the
domestic economy in a precarious position. EVs are being
given a serious push to lower the country’s dependence on
this expensive and imported fuel from foreign countries and
the impact of its per capita energy consumption.

EVs, a potential eco-friendly technology, can reduce the
contribution of automobiles to the global warming and can
help countries to meet their intended targets under the Paris
Climate Agreement concluded in 2015. Oil, which is a lim-
ited and exhaustive resource, must be replaced with another
type of energy like electricity, to take care of transportation
needs and boost economic development agenda of the future.
This will simultaneously improve the local air quality, pre-
vent traffic noise, create new business opportunities (Brady
and O’Mahony 2011) and preserve the natural environment
for the generations to come, called as sustainable develop-
ment (WCED 1987).

Efforts are being organised in India like purchase subsi-
dies and facilitating manufacturers to enhance the intake of
EVs by consumers. However, the overall scenario of EVs in
India looks dismal and the country is being categorised in
an early adopter stage (Rogers 2003). The demand for this
technology in India has not picked up despite of its posi-
tive environmental consequences, government measures in
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the form of NEMMP (National Electric Mobility Mission
Plan) launched in the year 2020 and the underlying FAME
(Faster Adoption and Manufacturing of Hybrid and Electric
Vehicles) policy. When the domestic market share of EVs
in other countries such as USA, Norway and China contin-
ues to show upward trend, India is way behind achieving its
ambitious target of 30% EVs by 2030 (earlier the goal was to
achieve 100% EVs by 2030) even in the forthcoming years.

To highlight some numbers, in 2019, only 156,000 EVs
were sold in India. Of these, 152,000 vehicles were electric 2
wheelers and the number of electric cars (ECs) was just 3400
(SMEV 2020). Although this number of ECs increased to 4588
in the next financial year but the picture is far from healthy.
The reason being the emergence of COVID-19 pandemic and
the resultant economic distress across continents. But, to a sur-
prise, the year 2020 remained a positive with global EV sales
growing by 41% as compared to 2019 levels and the EC stock
rose to 9% of total car market in 2021 (IBEF 2022).

As per reports, the current market share is barely 1% and
of all the vehicles sold in the Indian domestic market, the
share of EV's looks bleak with demand largely been confined
to electric two-wheelers (produced mainly by start-ups) and
three-wheelers (Krishnan and Koshy 2021). In December
2021, the combined total registrations of electric two-wheel-
ers and three-wheelers stand at 90.3% (IBEF 2022) in the
electric category. The diffusion has been stagnant in India
for a variety of reasons like poor awareness and understand-
ing of the public, scepticism towards EVs and consumers
viewing internal combustion engine (ICE) vehicles as more
convenient than this new technology (Pradeep et al. 2021).

Another barrier cited for the low diffusion of environ-
ment friendly products is the absence of rationality in mak-
ing a purchase decision (Schuitema et al. 2013). Individuals,
based on heuristics or incomplete information they have,
assess the total cost of ownership of a product from the per-
spective of initial purchase price only. By ignoring the long-
term lower operational costs or the fuel economy, people
tend to make irrational choices and hence, the reason behind
the poor penetration of EVs (Turrentine and Kurani 2007).

According to Global EV Outlook Report from 2020,
density of these EVs is mainly concentrated in European
countries along with USA and China (IEA 2020). China is
emerging as the single largest consumer and producer of
these green vehicles due to its government’s push in the form
of various financial and non-financial benefits. The EV own-
ership in China stands at 900,000 out of the total worldwide
stock of 2 million by the end of 2016 (Han et al. 2017). In
Europe, Norway is leading the path towards a sustainable
future with per capita availability of these vehicles roughly
around 21% (Thggersen and Ebsen 2019).

Jansson et al. (2010) reported that development of green
products by business firms will make no good to the society
unless consumers are ready to adopt them. Such adoption
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also plays a crucial role in reducing the environmental
impact in the overall consumption cycle (Goel et al. 2021).
Currently, there could be two perspectives to understand
the buyer decision making process for EVs (Rezvani et al.
2015). First deals with attributes related to the EVs itself
(also called as contextual or instrumental factors) like price,
maintenance cost, driving range, charging time, charging
infrastructure and performance which affects EV acceptance
(Carley et al. 2013; Egbue and Long 2012; Han et al. 2017,
Ozaki and Sevastyanova 2011). These studies summarised
that the EV attributes exert influence on consumes’ green
attitude and subsequent acceptance.

On the other hand, consumer-related factors like per-
sonality, attitude, emotions, values, norms and beliefs also
affect intentions to purchase EVs. All these factors have been
used in different theoretical models like theory of planned
behaviour, technology acceptance model, innovation diffu-
sion theory, norms activation model and stimulus-organ-
ism-response (Ajzen 1991; Egbue and Long 2012; Lane
and Potter 2007; Moons and de Pelsmacker 2015; Skippon
and Garwood 2011; Stern et al. 1991; Wang et al. 2016).
These theories have common approaches to explain the user
acceptance of a new technology for its usefulness, consist-
ency with one’s values and ease of use (Peters and Diitschke
2014).

Taking care of this previous work, the purpose of this
study intends to amalgamate both these perspectives and
develop a conceptual framework based on diffusion of
innovation (DOI) framework along with attitudinal factor
to predict the intentions of Indian consumers in adopting
this novel technology. Rogers’ DOI model is one of the
oldest social science theories and provides the basis for an
innovation to spread through a social system (Inwood et al.
2009). In contrast to other frameworks, DOI model con-
denses specific characteristics of underlying innovation and
helps in explaining what make users adopt a new innovation
or how they decide when adopting it (Min et al. 2019). It is
to be pinpointed out that consumers’ consumption pattern
is multi-dimensional and depends on various psychological
and situational factors. The diffusion is only possible when
an individual perceives the product to be new or innovative
(Ozaki and Sevastyanova 2011).

Although past studies have investigated purchase inten-
tion of consumers in different world markets using this DOI
theory but a comprehensive application of this framework is
yet to be studied in the Indian context (Verma et al. 2020).
Moreover, earlier studies investigated only the direct relation
between characteristics of innovation and the subsequent
purchase intention (Jansson 2011). This research entails to
fulfil these gaps by providing a novel perspective of employ-
ing the DOI theory in the Indian Market and then checking
the indirect influence on purchase intention with the help
of consumer’s attitude. To the best of our knowledge, few

researchers have tested the empirical significance of this
framework in a wholesome manner and their consequent
effect on consumers’ cognitions towards EVs.

Application of DOI theory in the context of EV adoption
would help policy makers to understand and identify the
parameters of diffusion—what are they, how they operate
and why worthy innovations available in the market are not
adopted rapidly (Rezvani et al. 2015). Furthermore, stake-
holders will get to know which of the five traits of the inno-
vation best predicts the intention of consumers and whether
these five aspects on their own can explain the acceptance
of EVs or it leads to development of behavioural attitude
initially which then becomes the reason for purchase behav-
iour. The rest of the paper is as follows: Literature review
and hypothesis development are contained in the “Litera-
ture review and hypothesis development” section. Research
methodology of this paper is in the “Research methodology”
section. The data analysis and results are contained in the
“Data analysis and results” section while the “Discussion
and conclusion” section contains conclusion, discussion and
limitations of this research.

Literature review and hypothesis
development

Diffusion of innovation framework

The theory propounded by Rogers in 1962 is popularly
described as the acceptance of a technology in a social
framework. Besides the environmental and technological
factors, the innovative attributes of the EV also fascinate
the perception of consumers (Peters and Diitschke 2014). A
product is easily accepted by the market when it is able to
meet or accommodate the demands or desires of varied con-
sumer groups (Larson et al. 2015). As per Jansson (2011),
an innovation is initially received by a small segment of
the market called as early adopters and then it is gradually
diffused and accepted by the majority of the population.
Consumers look upon the characteristics of the innova-
tion before purchasing it. The study by Huijts et al. (2012)
defined acceptance of a new product or service as a behav-
iour that stimulates the use of the new technology rather than
inhibiting it. In our case, it denotes the purchase and use
of EVs. DOI framework clarifies how and why individuals
accept innovations and why some innovations successfully
drive through the market while other fails (Parry and Olivas-
Lujan 2011).

As per Rogers (2003), the five primary attributes that
influence purchase decision includes the associated rela-
tive advantages, compatibility, complexity, trialability and
observability. Besides, behavioural characteristics of adop-
ters also determine the rate and scale of diffusion (Vargo
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et al. 2020). All these variables tend to explain the accept-
ance of an innovation on an individual level (Schuitema
et al. 2013). These aspects significantly contribute to the
development of positive perceptions towards the adoption
of innovative products available in the market.

Some empirical support for this theory has been found
out in relation to adoption of cryptocurrency (Bharadwaj
and Deka 2021), eco-labelled products (Choshaly 2019) and
Uber mobile application (Min et al. 2019). However, limited
use of this framework has been done with respect to EVs.
Thus, this study contributes to the existing literature on DOI
model by taking its application in the context of EVs. Con-
sidering the important role that consumer’s attitude plays in
buying behaviour, the study also examines the role of this
factor (Khurana et al. 2020). Integration of DOI factors and
attitude would not help in understanding the general percep-
tion of consumers towards the adoption of EVs but shed
light on specific characteristics of innovation that attracts
consumers.

Determinants of DOI framework
Relative advantages

It is the degree to which an individual perceives a particular
innovation to be better than its counterparts (Rogers 2003).
Tornatzky and Klein (1982) noted that relative advantage
is a significant factor in influencing the adoption of innova-
tions. These are the functional benefits that an individual
receives from the product (Ozaki and Sevastyanova 2011).
In EV’s case, it is interpreted in terms of performance,
safety, fuel efficiency and overall environmental benefits like
reduced air and noise pollution (Zhang et al. 2013). It may
also include financial incentives in the form of various tax
deductions and exemptions or the purchase subsidy provided
by the government to propel the intake of this technology
(Lane and Potter 2007).

Since EVs are advanced mobility substitute with potential
to become mainstream vehicles anytime in the near future,
consumers’ understanding of the real benefits associated
with this new transport technology is critical. As Rezvani
et al. (2015) pointed out, while higher initial purchase price
discourages consumers to adopt EVs, the corresponding
lower maintenance costs in the form of low fuel consump-
tion (Han et al. 2017) encourage them. The study by Wu
et al. (2010) concluded that consumers’ intention to adopt
hydrogen-powered cars is influenced by these relative
advantages.

Consumers take into account several thoughts like reli-
ability, aesthetics and performance before buying a car
(Higueras-Castillo et al. 2021). Besides cost competitive-
ness, these other attributes are also vital to improve the
proportion of EVs in the Indian market. The higher the
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perceived advantages of using an innovation, the greater will
be its rate of adoption (M. K. Kim et al. 2018). This feature
is found to have positive relationship with the intention to
adopt an innovation such as information technology (Agar-
wal and Prasad 1997; Cheung et al. 2019) and solar energy
systems (Guagnano et al. 1986; Labay and Kinnear 1981).
Therefore, it is hypothesised that:

H1: Relative advantages have a positive influence on pur-
chase intention towards EVs.

Compeatibility

This means congruency between the needs of the consumer
and the attributes of the innovative technology. Like other
innovations, compatibility of EVs also has an important
role to play in the lives, lifestyle and habits of individuals
(Moons and de Pelsmacker 2015). Compatibility of using
these vehicles in the day-to-day lives and habits of consum-
ers can act as a significant factor for potential adopters. To
increase the compatibility criteria of EVs, the most impor-
tant step would be to provide necessary charging spots in
every few distance miles of the city roads (Graham-Rowe
et al. 2012; Peters and Diitschke 2014).

Building necessary charging infrastructure can lead to
drivers feeling more compatible with this EV technology
(Carley et al. 2013; Egbue and Long 2012). An innovation
is likely to be adopted when it is viewed as being consistent
with the existing thoughts, beliefs and values of the consum-
ers. High level of compatibility increases the adoption rate
among the target audience. Previous researchers have found
a positive relationship between compatibility and internet
banking adoption (Oly Ndubisi and Sinti 2006). As per the
consumer value theory, consumers are more likely to make
purchase decisions only if the products contain specific val-
ues and meet their requirements (Han et al. 2017).

Another aspect under this category includes the percep-
tion of consumers towards these vehicles becoming obsolete
in the near future due to the improvements being made in
this technology with each passing year (Rezvani et al. 2015).
Studies have revealed consumers’ view of EVs as the car of
the future (Flamm and Agrawal 2012). This apprehension
together with better future options is, therefore, leading to
delay in today’s purchase decision (Shih and Schau 2011).
On this basis, we hypothesise that:

H2: Compatibility has a positive influence on purchase
intention towards EVs.

Complexity

It is the degree to which an individual is able to understand
a given product with minimal efforts (Moon et al. 2015). In
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other words, it could also be the ease with which an indi-
vidual can use the given technology. A study of Danish car
owners’ reveals that their intention to buy an EC decreases
with increased perceived difficulty in use and feeling uncer-
tain about electric cars (Thggersen and Ebsen 2019). Adop-
tion of an innovation is affected by the perceived difficulty of
using it, conceptualised as perceived ease of use in technol-
ogy acceptance model (Davis et al. 1989) and as perceived
behavioural control in theory of planned behaviour (Ajzen
1991).

A study on BEVs suggests that a large proportion of con-
sumers still carry a wait-and-see attitude due to consumers’
distrust and other risk aspects associated with this technol-
ogy (She et al. 2017). Innovations differ in their characteris-
tics with some being easily accepted while others take some
time before mass commercialization. EVs are different from
conventional vehicles in aspects like EVs take long time
to recharge (She et al. 2017), scarcity of public charging
infrastructure and limited driving range (Junquera et al.
2016). All these factors contribute to perceived risk. Thus,
increased difficulty or complexity is a potential barrier to
adoption. It has been researched that if a product is perceived
to be complex to use, then it negatively influences its adop-
tion rate, example being the solar energy systems (Labay and
Kinnear 1981) and online banking (Litter and Melanthiou
2006). Thus, we hypothesise that:

H3: Complexity has a negative influence on purchase
intention towards EVs.

Trialability

This aspect concerns whether a product is available to use
before actual buying. It has been observed that a positive
pre-purchase experience with a certain product led to posi-
tive attitude and increases its adoption rate against products
that do not offer this service (Liu et al. 2020). It is seen
that people with some experience of EVs are more likely to
hold a positive attitude and have better chances of purchas-
ing these vehicles in the near future (Larson et al. 2015).
Additionally, this aspect of trialability reinforces the speed
of innovation adoption among potential consumers. For EV
market development, it is essential that awareness among the
consumers for this technology is improved.

In India, EVs are scarce on roads and people have limited
acquaintance with this technology. This lack of experience is
the primary reason behind poor acceptance from consumers.
The consequence being poor knowledge about performance,
recharging aspects and overall operational costs of EVs in
the long run. Some familiarity with this EV technology in
the form of pre-purchase driving or riding can assure con-
sumers that EVs are comfortable, quiet, safe and easy to
drive (Liu et al. 2020). Moreover, it can positively influence

consumers’ EV purchase intentions (Xu et al. 2020). This is
especially significant in case of high involvement products
like purchasing a vehicle.

Furthermore, this trialability aspect becomes less impor-
tant when the innovation is being adopted by more and more
people overtime, as experience or word of mouth from them
can be deployed to influence adoption intention of potential
consumers in the near future. Since EVs are a non-conven-
tional technology which requires a change in behaviour or
habits of the individual, it is hypothesised that trialability
plays the role of an important predecessor before actual EV
adoption.

H4: Trialability has a positive influence on purchase
intention towards EVs.

Observability

It deals with the physical availability or visibility of green
vehicles running on roads. Rogers (2003) pointed out that
the increasing number of a new innovation is a positive or
healthy sign and actually helps potential buyers to come for-
ward and purchase the product. It also amplifies the penetra-
tion process in the long run and had a positive impact on
the usage of the innovation (Agarwal and Prasad 1997). By
observing the actual performance of these vehicles before
them, consumers can clarify their pre-dispositions and
other negative thoughts they hold towards such vehicles and
simultaneously take a decision that is in their best interests
(Peters and Diitschke 2014). This aspect also stimulates the
thought process within an individual and dialogue between
people with similar interests (Jansson 2011).

In India, EVs are scarce on roads with consumers being
more aware of electric two-wheelers or electric three-wheel-
ers. Among this also, majority of consumers have some
experience with electric three-wheelers as it is a part of
routine mobility sharing services. Thus, it is suggested that
a higher number of other electric vehicles such as electric
passenger cars on roads could lead to development of posi-
tive attitude and subsequent purchase intentions among the
consumer groups. Hence, we hypothesise that:

HS: Observability has a positive influence on purchase
intention towards EVs.

Attitude

The presence of this factor has been notable in previous
studies. This factor plays a significant role in purchase inten-
tion of consumers towards EVs (Ozaki and Sevastyanova
2011). It is considered an important driver of green pur-
chase behaviour. Attitude can be defined as the assessment
or response an individual holds towards a product, brand or
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an object (Khurana et al. 2020). Attitude also reflects the
way a person evaluates a particular kind of behaviour and
her/his feelings towards some object or idea (Y. Kim and
Han 2010). It is an important factor in predicting intentions
which precedes actual behaviour. When attitude is formed
through some constructive image of the specific product, it
leads to development of ecological purchase intention.

As per the reasoned action theory, attitude is found to be
positively related to adoption intention while undertaking a
special behaviour (Fishbein and Ajzen 1977). The study by
Kahn (2007) found positive influence of attitude and per-
ceptions on adoption behaviour of consumers. Degirmenci
and Breitner (2017) found strong influence of environmental
performance of these vehicles on the attitude and subsequent
purchase intentions of consumers. Dasgupta and Sahay
(2011) noted that consumers’ actions or response towards
innovations are strongly determined by their attitude. Studies
by Han et al. (2017) and Higueras-Castillo et al. (2021) also
found consumers having favourable attitude towards hybrid
and electric vehicles.

Attitude is added as an additional variable to enhance the
predictive power of the proposed research model. Moreover,
attitude also acts as a link between the opinions or thoughts
an individual has with the ultimate behaviour of the consum-
ers. Consumers might be unaware of the relevant financial
and environmental benefits of these vehicles; yet, studies
found that adoption of EVs are motivated by consumers’
pro-environmental attitudes, values and beliefs (Carley et al.
2013; Egbue and Long 2012; Krupa et al. 2014). In this
model, we have conceptualised this construct as a person’s
own evaluation of inner views towards environment friendly
behaviour (Hamzah and Tanwir 2021; Levine and Strube
2012). Thus, we hypothesise that:

He6: Attitude has a positive influence on purchase inten-
tion towards EVs.

DOI factors, attitude and purchase intention

The dependent variable here is the purchase intention which
is the willingness or the possibility to accept EVs in the
near future (Sajjad et al. 2020). It is the extent to which
consumers tend to buy a particular product (Cheung et al.
2019). It refers to the openness or the likely thoughts a per-
son holds about a certain product before actual buying (Han
et al. 2017). According to Ajzen (1991), consumers’ pur-
chase intentions are the best predictors of purchase behav-
iour. The stronger the purchase intention is, the more likely
the consumer is to make the purchase (Wang et al. 2016).
However, despite potential benefits that EVs offer like the
low maintenance or running costs, zero emissions, absence
of air and noise pollution and driving pleasure, the demand
for this technology has not shot up in the Indian market
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(Krishnan and Koshy 2021). Hence, what factors comes into
play before actual purchasing needs to be investigated so as
to improve consumers’ intention towards them (Ozaki and
Sevastyanova 2011).

As suggested in earlier studies, revealed behaviour of
consumers is what we actually see, just like the visible tip
of an iceberg but what we do not see or is rather compli-
cated are the intentions which is the submerged part of the
ice below the water. These intentions or stated preferences
towards EVs are to be studied so as to predict future buying
behaviour (Moser 2015). Grasping from previous literature,
it can also be highlighted that intentions are studied in com-
parison to actual adoption because in EV’s case, the market
is still developing and the consumer behaviour is infrequent
(Rezvani et al. 2015; Sajjad et al. 2020).

Past studies have also noted the indirect impact of certain
variables on purchase behaviour (Liu et al. 2020). The study
by Shih and Fang (2004) found positive influence of relative
advantages on attitude in adopting internet banking. Park
and Chen (2007) concluded association between observ-
ability and user attitude towards smartphones. Moreover, if
the trial is permitted beforehand, it leads to endorsement of
attitude thereby making adoption and implementation easy
(Choshaly 2019; Rogers 2003). Hence, the role of attitude
is emphasised to study the indirect relationship between the
DOI factors and the purchase intention.

If aspects of innovation meet the expectations of consum-
ers, then it will lead to development of favourable attitude
and ultimately the purchase decision (Schuitema et al. 2013).
Few studies have empirically tested such a proposed model
outlined in Figure 1. Positive experience with eco-innovation
can have a broad influence on environmental attitude (Jans-
son 2011). Products with green values strengthen people’s
attitude and promotes environment friendly action in future
(Nordlund and Garvill 2003). The strength of this relation-
ship increased after the inclusion of cognitive dimension in
the model (Min et al. 2019). Thus, the authors have tried to
study the expected relationship between the environment and
the technology from the lens of consumers’ attitude.

Past studies also added various other constructs to DOI
model like social norms (Peters and Diitschke 2014), driving
experience (Xu et al. 2020) and environmental conscious-
ness (Verma et al. 2020) with respect to EVs to predict the
intention of consumers and to obtain a better explanatory
power for the proposed model (Min et al. 2019). In line
with previous approaches, this study deploys attitude as an
additional variable in between the endogenous and exog-
enous constructs so as to study diffusion from a consumer
perspective.

On the basis of previous literature and the conceptual
framework proposed in this study, the following additional
hypotheses have been identified to study the indirect influ-
ence on purchase intention:
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Fig. 1 Conceptual model >
> ATTITUDE
L H7 :
RELATIVE
ADVANTAGES
COMPATIBILITY
H8
o COMPLEXITY PURCHASE
INTENTION
H10 TRIALABILITY
H11 OBSERVABILITY

H7: Attitude mediates the effect of relative advantages
on purchase intention.

H8: Attitude mediates the effect of compatibility on
purchase intention.

H9: Attitude mediates the effect of complexity on pur-
chase intention.

H10: Attitude mediates the effect of trialability on pur-
chase intention.

H11: Attitude mediates the effect of observability on
purchase intention.

Research methodology

This study used questionnaire survey (quantitative) method
for testing the above stated hypotheses in an empirical
manner. A total of 298 customers spread across the Delhi
NCR region were approached on the basis of purposive
convenient sampling (Jaiswal and Kant 2018) to collect the
required data on variables identified in this research. The
reasons for selecting this region are many like consistent
poor air quality and high number of new vehicle registra-
tions every year. The respondents here are customers who
are currently driving ICE vehicles for their daily needs.
These respondents are aware of EVs, the different models
available in the market and the present state of air pollu-
tion in Delhi region. The target sample was approached
near major parking areas and automobile dealership out-
lets. Out of the total 298 respondents, responses from
252 were received back, marking a response rate of 84%.
However, screening revealed that only 225 responses were
duly and appropriately filled and thus useful for further
analysis. This sample fits the guidelines proposed by Hair
et al. (2015).

Measures used

For studying the diffusion of innovation model along with atti-
tude, constructs used in previous literature were adopted. Each
of these variables is indicated by a certain number of measure-
ment items (appended at the end) for which appropriate refer-
encing has also been made. A group of domain and academia
experts were approached to evaluate each of the items from the
consumers’ point of view. Certain items were modified so as to
improve the content validity, to bring clarity and that each item
is understood in its right spirit (Shalender and Sharma 2021).

Based on their recommendations, items were finalised
that tends to fulfil the purpose of this research. All the vari-
ables were anchored on a Likert scale ranging between 1
(strongly disagree) and 5 (strongly agree). Dummy variables
were used in the case of gender (0 and 1) while for the oth-
ers, discrete variables were used (1, 2, 3 up to 4). Details of
the respondents are being given in Table 1.

Table 1 Demographic profile (n= 225)

Items Classification Frequency  Percentage
Gender Male 128 56.90
Female 97 43.10
Age 18-27 57 25.30
28-37 103 45.80
38-47 55 24.40
Above 47 10 4.50
Education Intermediate 9 4.00
Graduation 109 48.40
Post-graduation 72 32.00
Above post-graduation 35 15.60
Annual House- Up to INR 250,000 28 12.40
hold Income  250,000-500,000 82 36.40
500,000-1,000,000 75 33.30
Above INR 1,000,000 40 17.80
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Before collecting the data, pilot testing was done on 50
random respondents to see whether the items are being eas-
ily understood by the respondents and were getting inter-
preted in the right manner so as to take the research in the
right direction. Items were also checked for their relevance
and comprehensiveness (Shalender and Sharma 2021).

Data analysis and results

Given that our research involves collecting data using face
to face survey, common method bias tends to occur which
may affect data results (Podsakoff et al. 2003). Therefore, to
neutralise the effect of CMB, ex ante and ex post remedies
were used. In the former case, anonymity of the respondents
was promised and hence, no personal details were asked. The
participants were also made sure that their data would be
used only for the research purposes. In the latter case, Har-
man’s single-factor test was performed using SPSS. In this,
all items from all constructs were included in one general fac-
tor to determine whether the majority of the variance could
be ascribed to this sole factor. The result produced 28 distinct
factors, the largest of which explained only 30.517% of the
total variance which is less than the threshold limit of 50%
(Harman 1976; Podsakoff et al. 2003). Thus, CMB was not
an issue in this research.

This study applied SEM technique to test the first set of
hypotheses using AMOS 23 to examine whether the col-
lected data fits well into the model used in this study. SEM
is a powerful technique than other tools like multiple regres-
sion and can assess the impact of one construct on the other
simultaneously. This technique shows a theoretical concept
in a structural equation and involves a two-step process
(Anderson et al. 1988) in which we test construct’s reliability
and validity in stage 1 while in stage 2, we examine the rela-
tionships between the given constructs and also determine
the overall model fit. It is as follows:

Measurement model Guidelines proposed by Hair et al.
(1998) have been taken into account for measuring the reli-
ability and validity of the various constructs. It is to be noted
that the factor loadings below the limit of 0.5 were supressed
and are not used for further analysis (Pradeep et al. 2021).
Items with low factor loadings should be removed from the
questionnaire as it improves the measurement model of the
study (Matsunaga 2010). Moreover, Fornell and Larcker
(1981) suggested calculation of Cronbach alpha and compos-
ite reliability to test constructs’ reliability. The reliability of
all the constructs came out to be in the range of 0.726-0.900
and was above the threshold limit of 0.7. The details of the
constructs along with their items have been given in Table 2.
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Table 2 Results of the measurement model

Constructs Items Factor loadings CA  CR AVE
ATT ATT1 761 901 .89 .59
ATT2 720
ATT3 753
ATT4 .827
ATTS .830
ATT6 718
RA RA1 .868 776 .88 .61
RA2 .801
RA3 720
RA4 702
RAS5 753
COMP COMP1 .855 754 87 .64
COMP2 779
COMP3 .851
COMP4 708
COMPLEX COMPLEX1 .778 726 .86 .62
COMPLEX2 .747
COMPLEX3 .767
COMPLEX4  .852
TRIAL TRIALI1 .827 811 .81 .59
TRIAL2 17
TRIAL3 71
OBSER OBSER1 .668 735 18 54
OBSER2 .868
OBSER3 748
PIN PIN1 776 786 84 .64
PIN2 .859
PIN3 766

Construct validity deals with the accuracy of meas-
urement and is established by two tests: convergent and
discriminant validity. By convergent validity, we mean
that the items of the same construct should converge
strongly and is represented by the score of average vari-
ance extracted (AVE). All the AVE values should be more
than 0.5 to establish convergent validity. In Table 2, it can
be seen that the items have AVE values ranging between
0.54 and 0.64.

Discriminant validity ensures that each of the con-
structs is unique and does not overlap with other con-
structs of the model. To calculate discriminant validity,
square root of AVE (bold elements) between two con-
structs is done and if this value is found to be more than
the squared correlation between each pair of latent vari-
ables (off-diagonal elements), the criteria is being met.
In our case, discriminant value has been proved (Fornell
and Larcker 1981) in Table 3.
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Table 3 Discriminant validity results: Fornell-Larcker criterion assessment

RA COMP COMPLEX TRIAL OBSER ATT PIN
RA 0.781
COMP 0.387 0.800
COMPLEX -0.024 0.033 0.787
TRIAL 0.474 0.405 .0900 0.768
OBSER 0.551 0.527 -0.018 0.666 0.734
ATT 0.667 0.650 -0.011 0.690 0.688 0.768
PIN 0.345 0.431 -0.290 0.537 0.537 0.707 0.800

Structural model After establishing the reliability and
validity aspects, we calculated the goodness of fit indices.
The CFA fit model was found to be acceptable on the basis
of different fit indices values (Hoang et al. 2006; Maccallum
et al. 1996) determined in Table 4 and 5.

Table 4 Fit indices (confirmatory factor analysis)

The results of the hypotheses are being given in Table 6.
It shows that the path coefficients are significantly loaded
and are pointing in the desirable direction, implying that
attitude and related advantages have a positive impact on
purchase intention towards EVs while complexity negatively
influences this intention. Additionally, all these seven vari-
ables, namely, relative advantages, compatibility, complex-
ity, trialability, observability, attitude and purchase intention,

Fit indices Recommended Observed Result
explained total variance (R?) of 63%.
CMIN/df Less than 4 1.825 Acceptable To perform the mediation analysis, guidelines proposed
CFI More than 0.9 909 Acceptable by Preacher and Hayes (2008) were used to check the indi-
GFI More than 0.9 931 Acceptable rect relationship between the given constructs. Mediation
IFI More than 0.9 887 Marginally missed  helps to check the indirect effect of an exogenous vari-
PNFI More than 0.5 699 Acceptable able on the endogenous variable through its influence on
PGFI More than 0.5 693 Acceptable some other variable, known as mediating variable (Hayes
RMSEA Less than 0.08 061 Acceptable 2009). Since the purpose of this study is also to check
TLI More than 0.9 914 Acceptable the indirect influence of different variables on purchase
intention, mediation analysis was done via bootstrapping
Table 5 Fit indices (structural model) technique using process macro, the results of which are
stated in Table 7.
Fit indices Recommended Observed Result
CMIN/df Less than 4 1.360 Acceptable
CF1 More than 0.9 951 Acceptable Discussion and conclusion
GFI More than 0.9 934 Acceptable
IFI More than 0.9 932 Acceptable  The proposed model in this study was based on a strong the-
PNFI More than 0.5 732 Acceptable o etical foundation given by Rogers (2003). This study was
PGFI More than 0.5 708 Acceptable 1 dertaken to investigate consumers’ purchase intentions
RMSEA Less than 0.08 040 Acceptable .\ ards EVs in the Indian market which is characterised by
TLI More than 0.9 44 Acceptable  ¢16w diffusion process and poor awareness of the domestic
Table 6 Hypotheses results Paths Estimate ~ SE.  CR. P Results
(direct effects)
PIN <--- RA (H)) 270 .129 2.097 .036* Supported
PIN <--- COMP (H,) -.035 127 -.279 780 Not supported
PIN <--- COMPLEX (H3) -.349 .102 —3.422 o Supported
PIN <--- TRIAL (H,) 176 123 1.429 153 Not supported
PIN <--- OBSER (Hy) —.098 .161 —.608 .543 Not supported
PIN <--- ATT (Hy) .888 223 3.972 Ak Supported

Significant at: *p < 0.05; **p < 0.01; ***p < 0.001
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Table 7 Mediating effect table

o Paths Indirect effects p S.E t-value LLCI ULCI Decision
(indirect effects)
H7 RA->ATT->PIN 189 028  3.436 139 .249 Supported
H8 COMP->ATT->PIN 167%x* .025 2.813 119 220 Supported
H9 COMPLEX->ATT->PIN —-.002 .026  0.076 —.054 .046 Not Supported
H10 TRIAL->ATT->PIN 235%** 042 6.773 157 323 Supported
HI1 OBSER->ATT->PIN 270%** .039  7.621 .198 351 Supported

S.E, standard error; LLCI, lower-level confidence interval; ULCI, upper-level confidence interval

consumers. The research contributes to the existing body of
EV knowledge by testing the DOI model in its entirety in the
Indian context. DOl is a well-recognised theory for explain-
ing the characteristics of the innovation and how it affects
the user acceptance for the underlying technology (Bharad-
waj and Deka 2021). The aim was to get a deeper insight into
what could be the relevant factors that could help catalyse
the process of EV penetration in the domestic market. Since
EVs is a novel technology and has the potential to reduce
transportation-related carbon dioxide emissions, therefore,
better understanding of what influences their diffusion is of
significant interest. Moreover, this study enriches the exist-
ing understanding of technological and market aspects of
innovation from the perspective of future adopters.

Theoretical contributions

The goal of this study was to amalgamate DOI framework
with attitude so as to predict consumers’ environmental psy-
chology towards ecologically friendly product such as EVs
(Table 8). The study can provide useful insights for research-
ers studying EV market penetration in different automobile
markets by understanding whether an individual will adopt a
particular new innovation or not. It contributes to the origi-
nal DOI theory from the consumer perspective and bridges
the knowledge gap by focussing on adoption of EVs. Moreo-
ver, by incorporating attitude, the study showcased a dif-
ferent dimension of this framework by complementing its
insufficiency in psychological context.

The results of the study indicates that attitude (H6) has
the most significant and positive influence on people’s pur-
chase intention followed by relative advantages (H1) offered
by these vehicles. The role of relative advantages was found
to be influencing consumer intentions both directly and
indirectly. This is understandable as the presence of bet-
ter features like lower operational costs in EVs exercises
considerable influence on buying behaviour and is suffi-
cient ground to spark purchase intention among consum-
ers. Another major finding of this research was that Indian
consumers, at present, do not feel EVs to be easy to drive or
use, thus supporting H3 (Egbue and Long 2012; Graham-
Rowe et al. 2012).
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Regarding the mediation model, contrary to previous con-
clusions of Jansson (2011) and Peters and Diitschke (2014),
compatibility (H2), trialability (H4) and observability (HS)
were found to be having no direct influence on the purchase
intention of Indian consumers. But rather their indirect influ-
ence was established through attitude (supporting H8, H10,
H11), which explains the motive of adding this additional
variable in this research. This suggests the peculiarity of
the Indian automobile market which is being categorised
by consumers who consider several aspects before buying
high-involvement products.

Attitude was found to be the most influential in predicting
the purchase intention indicating the fact that consumers in
India are optimistic and believe in the associated environ-
mental benefits of EVs. The existing literature on green con-
sumerism also suggests that attitudinal factor significantly
adds to behavioural intention of consumers (Hamzah and
Tanwir 2021; Han et al. 2017; Khurana et al. 2020; Moser
2015). Indian consumers are tilted towards EVs and agree on
adopting this technology in times to come as the experience
of rising heatwaves is getting worrisome. Hence, it is desir-
able that automobile makers ping on sustainability aspect
of these vehicles so as to inculcate more positive attitudes
among different consumer groups. Besides this, consum-
ers are inclined towards other attributes of EVs which are
not offered by their conventional vehicles like quietness of
vehicles and lower maintenance costs. Hence, policy makers
should disseminate these positive traits of EVs rigorously in
their advertisements and other digital marketing platforms so
as to capture the eyes of potential consumers in the market.

Contrary to previous findings, impact of compatibility,
trialability and observability could not be established which
is understandable given the fact that features like trialability
is nowadays associated with every high involvement product
such as cars. Moreover, this trialability/experience before
actual purchasing may first affect consumers’ psychological
trait which ultimately leads to development of behavioural
intention towards a product such as EVs (Han et al. 2017).
It also leads to more familiarity about the performance and
can help consumers to understand that these vehicles can
meet their transportation needs and are safe and easy to drive
(Xu et al. 2020). It is an effective promotional approach to
initiate behavioural shift among the consumers. The study by
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Table 8 Questionnaire items

Referencing

Jansson (2011); Xu et al. (2020)

Buying an environment friendly vehicle would be suitable in my everyday Degirmenci and Breitner (2017); Liu et al. (2020)

Degirmenci and Breitner (2017); Morton et al. (2016)

Jansson (2011)

Jansson (2011)

Gadenne et al. (2011); Khurana et al. (2020); Ozaki
and Sevastyanova (2011)

Liu et al. (2020); Shalender and Sharma (2021)

Appendix

RA1 Using an environment friendly car would reduce air pollution in the
environment.

RA2 There are financial advantages for me if I use an environment friendly car.

RA3 Electric vehicles are more fuel-efficient and cost-effective than traditional
fuel vehicles.

RA4 Electric vehicles are much more environment friendly than traditional fuel
vehicles.

RA5 Electric vehicles produce less noise pollution than conventional vehicles.

COMP1
life.

COMP2 The design of electric vehicles matches with my existing vehicle.

COMP3 I think the number and distribution of charging stations for electric vehi-
cles can meet my charging needs.

COMP4 I think I can fulfil my transportation needs with an electric vehicle that
has a range of 200 kilometres before recharging.

COMPLEX1 It is difficult to charge an environment friendly car.

COMPLEX2 The quiet motor of electric vehicles can lead to accidents.

COMPLEX3 The infrastructure for electric vehicles needs to grow.

COMPLEX4 I think electric cars would be complicated to use.

TRIALL1 Before I decide to buy an environment friendly car, it would be important
to test drive it.

TRIAL2 Before I decide to buy an environment friendly car, I would like to experi-
ence it for a day or two.

TRIAL3 Before I decide to buy an environment friendly car, I would like to try a
friend’s car.

OBSERI1 Watching electric vehicles running on roads affects me in a positive man-
ner.

OBSER2 Physical performance of electric vehicles on roads is important to me.

OBSER3 People who drive electric vehicles stand out visibly.

ATT1 I am favourably inclined to switch to an electric vehicle.

ATT2 It would be a wise choice to use an electric vehicle instead of a conven-
tional vehicle.

ATT3 Electric vehicles contribute to environmental sustainability.

ATT4 I like the idea of purchasing electric vehicles in the near future.

ATTS I think electric vehicles can reduce carbon dioxide emissions and environ-
mental pollution.

ATT6 I am doing the right thing by buying an environment friendly vehicle.

PIN1 I would like to buy an electric vehicle as my second car.

PIN2 I plan to adopt electric vehicle when adopting a vehicle in the future.

PIN3 I would consider switching to brands of electric cars for ecological

reasons.

Liet al. (2017) indicated that trialability positively changed
the attitudes and intentions of consumers once they drove
the EVs. Since EVs is an innovative low carbon product
and is in its early stage of diffusion process, it is vital for
the stakeholders to motivate consumers to first experience
the performance and utility of these vehicles. This is a sig-
nificant factor in reducing the perceived fear related to this
technology (Egbue and Long 2012) and improving the cus-
tomers’ uptake of these vehicles in the near future.

The positive influence of compatibility could not be
established indicating that consumers in India are not ready
to change their transportation habits in the short term.
Imbibing new behaviour takes time especially when it comes
to long driving range and recharging this vehicular technol-
ogy as against refuelling which hardly takes 5 min to fill the
gasoline tank. However, this aspect has a positive impact via
attitude (Park and Chen 2007) which means that consum-
ers are becoming future ready to alter their existing driving

@ Springer



98666

Environmental Science and Pollution Research (2023) 30:98655-98670

habits or developing new charging habits. This is a positive
signal and will help to increase the penetration process of
EVs in the Indian market. If the consumers are in agreement
over the usage of these EVs and feel that they can match
their existing requirements, the market would gradually wel-
come this technology (Graham-Rowe et al. 2012). It is desir-
able if the government and policy makers could come up
with new revolution in battery technology which ultimately
helps to lower the charging time of electric automobiles.

Likewise, frequent observation of EVs on roads can make
consumers to actually discern the performance and viabil-
ity of these vehicles as a future mobility alternative. Indian
automobile market is at its cusp of consumerism and is pro-
viding consumers with technically advanced and feature rich
vehicles. Globalisation has been responsible for this chang-
ing trend and Indian consumers are now demanding vehicles
at par with those available in the developed world. More
visibility of such vehicles especially in the electric segment
is pulling the attention of worldwide consumers and driving
the attitude of consumers in the desired domain. The impor-
tant role of observability on user’s attitude suggests that the
more visible the effectiveness of the EVs is, the more likely
that consumers will start using it. Since EVs offer consider-
able advantages over ICE vehicles, it is possible that more
density and gradual popularity of such vehicles can make a
positive influence on the minds of the consumers.

Complexity related to using EVs was found out in terms
of their maintenance, charging infrastructure, charging
duration and hence the reason for low market penetration.
However, this has not become the reason for negative atti-
tude among the consumers. This suggests that consumers in
India are more positively skewed towards the adoption of
this technology than otherwise. It also indicates that con-
sumers today consider the big picture and they take into
account both positive and negative aspects of using EVs
before actual buying. Contrary to results provided by Jans-
son (2011) and Xu et al. (2020), Indian consumers feel EVs
as complicated and less convenient than present day ICE
vehicles. This is mainly due to the lack of understanding of
EVs, negative stereotype in terms of higher upfront cost and
several other challenges like dealing with newer character-
istics associated with these vehicles and alteration/develop-
ment of old/new habits (Peters and Diitschke 2014).

As mentioned earlier, a large chunk of existing body on
EV purchase intention has been carried out in countries
where the market share of this technology is significant
or rising sharply like China, Norway and other European
countries. This study adds to the pool of EV knowledge by
undertaking investigation in a robust automobile market like
India, which hold promise to a clean energy-driven future.
Indian automobile market, the fifth largest in the world, is
developing very rapidly with new players like Tesla enter-
ing in to offer different variants for different sections of the
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population. NITI Aayog, think tank to the Government of
India, states that the Indian EV industry would grow at a
CAGR of 36% until 2026 and is set to be valued at USD 50
billion by the end of 2030 (IBEF 2022).

Practical contributions

This study takes into account a consumer centric framework
and underlines the need for marketers to develop a precise
strategy by highlighting upon the tangible contribution of
this technology towards the common good. From the above,
it can be concluded that consumers believe in the environ-
mental contribution of EVs. To improve consumers’ under-
standing of EVs, it is necessary that appropriate mechanisms
like effective brand engagement tools are deployed so as to
make this technology consumer friendly. Thus, it is neces-
sary that manufacturers and promoters of this technology
advocate the green living among the consumers and indulge
in educating the consumers about the environmental contri-
bution they can make so as to alter the cognitive preference
towards EVs. This will sensitise the consumers about the
current environmental issues and shape their confidence in
owning these vehicles.

The demand for EVs in India has not build up on account
of high upfront cost which is mainly due to battery technol-
ogy. This poor demand has been preventing existing entre-
preneurs in the market to reap economies of scale on one
hand and new entrant into the market on the other (Wang
et al. 2016). International cooperation is required in areas
of investments in R&D. Partnerships to upgrade the exist-
ing battery technology and to overcome range anxiety could
open new potentials in EV diffusion process. It is essential
that affordable variants are made available in the Indian mar-
ket which consists of consumers who are price sensitive.
Regulatory measures in the form of free parking spaces for
these vehicles, no toll taxes and lower registration fees could
also be extended.

To lower the complexity issue among the Indian consum-
ers, what is needed is active support from the central and
state governments to the citizens and businesses of the coun-
try to facilitate the widespread installation of the charging
infrastructure throughout the major terminals of city roads
and gradually building the network of these recharging
stations. For this, public private partnerships (PPP) mode
could be harnessed. The government through the Ministry
of Power is proposing to allow charging vendors to operate
without licence in the domestic market along with slashing
up of GST and other corporate taxes that may apply (Goel
et al. 2021). This is a step in the right direction to initiate the
EV diffusion process in the country.

Government functionaries and other high-ranking offi-
cials should act as the lead users of EVs thereby making
a conclusive impact on the minds of the Indian consumers
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that EV is in fact a user-friendly car and easily driven. This
will also send a positive signal among the general public
that the government is seriously committed to sustainable
development and protection of the environment. For this, a
nexus between the law makers (in designing effective green
policies), government agencies (to disseminate necessary
support and investment) and industry players (to undertake
research and development) is desirable so as to make sus-
tainable transportation system a reality (Hamzah et al. 2022).

Convenience of charging anywhere in a speedy manner
can help to lower the negative perception of Indian consum-
ers in the near future. Lastly, raising awareness by creating
a dedicated website, citizenship campaigns and organising
events at the grassroot level where the concept of See Try
Feel could be provided can help to enhance the visibility
of this vehicular technology (Schuitema et al. 2013). In the
longer run, achieving the desired environmental benefits
from this technology would depend upon the consump-
tion by end-users. In this regard, better understanding of
the consumer-oriented factors can help providers of EVs to
initiate policies that better suit the local market conditions
and leads to market development in the near future. This will
ultimately help in achieving the intended and ultimate target
of reducing the global transportation-related carbon emis-
sions and will preserve the nature and biological diversity.
Businesses need to correctly position this product in front
of the consumers so as to exploit this opportunity for the
advancement of its customers and the society at large. At
last, collective efforts from multiple stakeholders are needed
so as to arrest the growth of environment degradation and
climate change phenomena at the earliest.

Limitations and future research direction

The study investigates consumers’ intentions towards EVs
in a growing Indian automobile market from the perspec-
tive of innovation diffusion theory. Although the results of
our quantitative analysis bring out some concrete findings
and arguments but the study is not free from limitations.
Firstly, the focus of this study was on purchase intention
of customers rather than their actual behaviour. There is no
doubt that intentions are the best predictors of future pur-
chase behaviour (Ajzen 1991) but we cannot take a posi-
tive response to these intentions at face value. It is widely
acceptable that intentions may not necessarily lead to actual
adoption of EVs, hence the attitude-behaviour gap. Thus,
future researchers need to study actual behaviour through
appropriate techniques like conducting interviews and other
survey methods.

Secondly, the current study takes into account consumers’
preferences towards all types of EVs which may not pose a
true picture of the market conditions. Today, market offers
numerous choices to consumers in terms of performance and

price, and there is division of ECs into hybrid EVs, battery
EVs, plug-In hybrid EVs and extended range EVs (Egbue
and Long 2012). Thus, future study can factor in this bifur-
cation and target the segment accordingly. Furthermore, we
cannot generalise the results of this study since a number of
respondents were low and the region covered was only the
NCT of Delhi. Hence, it is advisable to undertake similar
study with a greater number of people from different cities
of India. Lastly, other personal factors could be combined in
this framework such as environmental beliefs (Krupa et al.
2014), sociological determinants (Morton et al. 2016) or
environmental knowledge (Jaiswal and Kant 2018).
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