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Abstract

The study examines the determinants of purchasing decisions of electric vehicles (EVs) in Kathmandu
Valley. Consumer preference is dependent variable. The selected independent variables are financial attributes,
technical attributes, charging availability, social influence and environment concern. The primary source of data is
used to assess the opinions of respondents regarding financial attributes, technical attributes, charging availability,
social influence and environment concern on consumer preference for electric vehicle in Kathmandu. The study is
based on primary data of 128 respondents. To achieve the purpose of the study, structured questionnaire is prepared.
The correlation and multiple regression models are estimated to test the significance and importance of consumer
preference for electric vehicle in Kathmandu.

The study revealed that various factors significantly influence consumer preference for purchasing
electric vehicles (EVs) in Kathmandu Valley. An increase in financial attributes boosts consumer preference,
indicating that favorable financial conditions make EVs more attractive to consumers. Improvements in technical
attributes, such as advancements in range and performance, also increase consumer interest, suggesting that better
technology makes EVs more appealing. Greater charging availability raises consumer preference, emphasizing the
importance of accessible infrastructure. Enhanced social influence, through recommendations and trends within
social circles, further increases consumer interest by making EVs more popular among peers. Additionally, a higher
level of environmental concern increases consumer preference, indicating that greater awareness of environmental
issues leads to a stronger inclination to choose EVs.

Keywords: financial attributes, technical attributes, charging availability, social influence environment concern,
consumer preference

1. Introduction

Electric vehicles generate a range of benefits including: decreased reliance on
imported oil, insulation from oil price shocks, and a reduction in environmental impacts
(Babaee et al., 2014). According to Kintisch (2008), the replacement of conventional vehicles
(CVs) by electronic vehicles has been an inevitable trend around the world. An increasingly
hot debate on whether the replacement of CVs by electric vehicle should be delayed or
accelerated has surfaced among researchers, enterprises and governments. Consumers are
more encouraged to accept Electric vehicle when they expect Electric vehicle would reduce
environmental risks (Bockarjova & Steg, 2014). Environmental factors must affect consumer
behavior the acceptance of Electric vehicle (Wu et al., 2019). Consumers are facing new
technologies which expose the consumer to risks and benefits of adoption (Paluch and
Waunderlich, 2016). Electric vehicles are an important and novel technological innovation
that is expected to disrupt the automotive industry and benefit the environment (Rezvani et
al., 2015).

Consumers are more encouraged to accept Electric vehicle when they expect
Electric vehicle would reduce environmental risks (Bockarjova & Steg, 2014). Environmental
factors must affect consumer behavior the acceptance of Electric vehicle (Wu et al., 2019).
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Consumers are facing new technologies which expose the consumer to risks and benefits
of adoption (Paluch and Wunderlich, 2016). Electric vehicles are an important and novel
technological innovation that is expected to disrupt the automotive industry and benefit the
environment (Rezvani et al., 2015).

Bjerkan (2016) investigated incentives for promoting battery electric vehicle (BEV)
adoption in Norway. The finding showed that there are clear delineations between incentive
groups, both in terms of age, gender, and education. Income is a less prominent predictor,
which probably results from the competitive price of electric vehicle in the Norwegian market.
Similarly, Harrison (2017) investigated an exploratory policy analysis of electric vehicle
sales competition and sensitivity to infrastructure in Europe. The study revealed that there is a
correlation between EV uptake and infrastructure subsidies. Khazaei (2016) explored electric
vehicles and factors that influencing their adoption moderating effects of driving experience
and voluntariness of use. The study found range anxiety and environmental concern as
relevant additional factors in the proposed model for future study. Muller (2019) explored
on comparing technology acceptance for autonomous vehicles, battery electric vehicles, and
car sharing.

Wu et al. (2019) explored factors affecting the public acceptance of autonomous
electric vehicle by using data collected from an online survey in China. Considering the
potential environmental benefits of Electric vehicle, they evaluated the environmental
concerns that affect people’s intentions of buying autonomous Electric vehicle. The study
showed that perceived usefulness, perceived ease of use, and environmental concern have
a positive relationship with consumers’ intentions to purchase autonomous Electric vehicle.
In addition, Wang et al. (2018) analyzed the effects of consumer knowledge about Electric
vehicle, perceived risks, usefulness, and current financial incentives. The study showed that
consumer awareness about electric vehicle has a positive effect on perceived usefulness,
attitude, and intention to purchase electric vehicle; however, it is negatively related to
perceived risks.

Higgins (2017) explored how vehicle body type affects consumer preferences for
Electric Vehicles. The study revealed significant heterogeneity in choice of powertrain across
vehicle segments, with luxury and pickup buyers among the most distinct Higgins also
concluded that factors like age, education, and the importance of fuel economy and reduced
or eliminated emissions generally play a consistent role in improving the utility of electronic
vehicles (Electric vehicle). Li et al. (2020) investigated public preference for electric vehicle
incentive policies in China. The study showed that less than one third of consumers are
familiar with EV incentive policies, whereas more than half of them is unfamiliar with these
policies. For consumers, the relative importance of different policy categories is ranked as
follows: charging incentive policies, driving incentive policies, vehicle registering incentive
policies, and purchasing incentive policies.

White (2017) investigated environmentalist and social innovator symbolism drives
electric vehicle 2 adoption intentions. The study found that seeing electronic vehicle (Electric
vehicle) as environmentalist and social innovator symbols partially mediates the relationship
between concern about climate change and EV adoption intentions. Similarly, Li (2017)
investigated a review of factors influencing consumer intentions to adopt battery electric
vehicles. The study found that the intention for consumers to adopt Electric vehicle is likely
to be a mixture of demographic, situational and psychological factors. Feng et al. (2020)
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investigated identifying promising technologies of electric vehicles from the Perspective of
Market and Technical Attributes. The study provided relevant enterprises with innovative
improvement directions for electronic vehicles, thus contributing to global energy efficiency
and environmental protection.

In the context of Nepal, Adhikari et al. (2020) investigated identification and
analysis of barriers against electric vehicle use. The results revealed that infrastructure,
policy, economic, and technical barriers pose more pressing concerns than social barriers.
The lack of charging stations, relatively higher purchase price of Electric vehicle compared
to internal combustion vehicles, and poor long-term planning and goal setting on the part
of the government were ranked as the top three barriers against Electric vehicle uptake in
Nepal. Pandey (2019) investigated climate resilient pathway for developing nations: case
study of electric vehicle market in Nepal. The study concluded with lack of government
coordination, and efforts to introduce and implement the policies to move towards the climate
resilient pathway towards development. Likewise, Shandilya et al. (2021) examined people’s
perceptions of adopting electric vehicles in Kathmandu Valley. The results revealed that while
73.7% of respondents had a strong preference for sustainability and electric vehicles, only 8%
actually owned an electric vehicle. The gap is mainly due to barriers of cost, infrastructure
and policies.

Neupane et al. (2022) investigated socio-technical analysis towards the adaptation
of electric vehicle in Kathmandu. The findings revealed significant association in interest
in Electric vehicle, Interest in Adjusted Present Value, Purchasing AFV by demographic
variables. Similarly, Krupa ef al. (2019) explored barriers and opportunities to electric vehicle
development in Nepal. The study found that electric vehicles development in Kathmandu can
be summarized by the failure to appeal to a wider demographic and lack critical infrastructure
for mass public participation.

The study showed that perceived usefulness, perceived ease of use, and environmental
concern have a positive relationship with consumers’ intentions to purchase autonomous
Electric vehicle. In addition, Wang ef al. (2018) analyzed the effects of consumer knowledge
about Electric vehicle, perceived risks, usefulness, and current financial incentives. The result
showed that consumer awareness about Electric vehicle has a positive effect on perceived
usefulness, attitude, and intention to purchase Electric vehicle; however, it is negatively
related to perceived risks. Further, to identify the interacting factors in the relationship
between perceived value and adoption of Electric vehicle. The study found that the decision
to adopt Electric vehicle in the United Kingdom is significantly influenced by contributory
features such as efficiency, practicality, and driving range; hedonic attributes such as driving
pleasure; and symbolic characteristics such as driving pride.

The above discussion shows that empirical evidences vary greatly across the
studies on the determinants of purchasing decisions of electric vehicle. Though there are
above mentioned empirical evidences in the context of other countries and in Nepal, no such
findings using more recent data exist in the context of Nepal. Therefore, in order to support
one view or the other, this study has been conducted.

The major objective of the study is to examine the determinants of purchasing
decisions of electric vehicle (EVs) in Kathmandu valley. Specifically, it examines the
relationship of financial attributes, technical attributes, charging availability, social influence
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and environment concern on consumer preference for electric vehicle in Kathmandu.

The remainder of this study is organized as follows. Section two describes the
sample, data and methodology. Section three presents the empirical results and the final
section draws the conclusion.

2. Methodological aspects

The study is based on primary data. The data were gathered from 128 respondents
through a questionnaire. The respondents’ views were collected on financial attributes,
technical attributes, charging availability, social influence and environment concern and
consumer preference. The study used descriptive and casual comparative research design.

The model

The model estimated in this study assumes that consumer preference depends on
purchasing decisions of electric vehicles. The dependent variables selected for the study is
consumer preference. Similarly, the selected independent variables are financial attributes,
technical attributes, charging availability, social influence and environment concern and
consumer preference. Therefore, the model takes the following form:

CP=,+B,FA+ B, TA+B,CA+B,SI+B,EC+e
Where,

CP = Consumer preference

FA = Financial attributes

TA = Technical attributes

CA = Charging availability

SI = Social influence

EC = Environmental concern

Consumer preference (CP) was measured using a 5-point Likert scale where the
respondents were asked to indicate their responses using 1 for strongly disagree and 5 for
strongly agree. There are 5 items, and sample items include “I prefer electric vehicles over
conventional ones,” “I am inclined to choose an electric vehicle due to its benefits,” and so
on. The reliability of the items was measured by computing the Cronbach’s alpha (a.=0.711).

Financial attributes (FA) were measured using a 5-point Likert scale where the
respondents were asked to indicate their responses using 1 for strongly disagree and 5 for
strongly agree. There are 5 items, and sample items include “The cost of purchasing an electric
vehicle is affordable for me,” “The maintenance cost of an electric vehicle is reasonable,”
and so on. The reliability of the items was measured by computing the Cronbach’s alpha (o
=0.732).

Technical attributes (TA) were measured using a 5-point Likert scale where the
respondents were asked to indicate their responses using 1 for strongly disagree and 5 for
strongly agree. There are 5 items, and sample items include “The performance of electric
vehicles meets my expectations,” “Electric vehicles have advanced features that attract me,”
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and so on. The reliability of the items was measured by computing the Cronbach’s alpha (o
=0.742).

Charging availability (CA) was measured using a 5-point Likert scale where the
respondents were asked to indicate their responses using 1 for strongly disagree and 5 for
strongly agree. There are 5 items, and sample items include “There are enough charging
stations available in my area,” “The convenience of charging an electric vehicle is satisfactory,”
and so on. The reliability of the items was measured by computing the Cronbach’s alpha (a
=0.715).

Social influence (SI) was measured using a 5-point Likert scale where the respondents
were asked to indicate their responses using 1 for strongly disagree and 5 for strongly agree.
There are 5 items, and sample items include “My decision to purchase an electric vehicle is
influenced by my peers,” “Society’s view on electric vehicles affects my choice,” and so on.
The reliability of the items was measured by computing the Cronbach’s alpha (o = 0.734).

Environmental concern (EC) was measured using a 5-point Likert scale where
the respondents were asked to indicate their responses using 1 for strongly disagree and 5
for strongly agree. There are 5 items, and sample items include “I am concerned about the
environmental impact of conventional vehicles,” “I prefer electric vehicles because they are
more environmentally friendly,” and so on. The reliability of the items was measured by
computing the Cronbach’s alpha (o = 0.760).

The following section describes the independent variables used in this study along
with hypothesis formulation.

Financial Attributes

Financial attributes refer to various types of monetary costs of vehicle purchase and
use. Price preferences also vary among populations. Rasouli and Timmermans (2013) found
that heterogeneity is particularly high when the price of electric vehicle Electric vehicle is
much higher than conventional vehicles (CV). Several studies discovered an income effect,
namely that people with high incomes are less price-sensitive than others (Valeri & Danielis,
2015). Preferred car size also plays a role in price sensitivity. Jensen et al. (2013) concluded
that buyers of smaller cars have a higher marginal utility of price. People who choose used
cars also find price to be more important (Hoen & Koetse, 2014). Moreover, individuals who
are more interested in the practical aspects of the car as opposed to design are less affected by
price (Glerum ef al., 2014). Based on it, this study develops following hypothesis:

H,: There is a positive relationship between financial attributes and consumer perception.
Technical attributes

Technical attributes describe the technical characteristics of the vehicle itself. Liao
(2017) argued that range is found to have a positive and statistically significant effect on
electric vehicle Electric vehicle adoption decisions in the vast majority of studies. However,
Hess et al. (2012) found this effect to be insignificant, which may be explained by the limited
range used in their experiment (30-60 miles). Jensen ef al. (2013) found that the marginal
utility for driving range is much higher for an electric vehicle Electric vehicle than for a
conventional vehicle (CV), which is probably due to the large difference in range between
these two car types. Rietveld and Van Ommeren (2013) proposed that preference for range
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may be sensitive to charging station density and charging time. Franke and Krems (2013)
found that throughout a trial period drivers became more relaxed. Based on it, this study
develops following hypothesis:

H,: There is a positive relationship between consumer perception and technical attributes.
Charging availability

EV use high-density lithium-ion batteries. Lithium-ion batteries require least
maintenance, less susceptible to memory effect and require no scheduled cycling (Hu, 2011).
The subcompact EV employ batteries with power capacity 12 — 18 kWh, mid-sized family
sedans have 22 — 50 kWh batteries and luxury models (Bingtuan, 2014). Batteries degrade
over several charging and discharging cycles. Factors such as charging rate, environment
temperature, battery management and charging behavior also affect battery life and hence the
EV range (John Hall, 2006). Shiram (2014) stated that a battery in high state of charge can
lead to battery wear and calendar fade and it was found that even aggressive use of cooling
system could not offer a remedy for calendar fade in this situation. Based on it, this study
develops following hypothesis:

H,: There is a positive relationship between consumer perception and charging availability.
Social influence

Miao (2016) defined that social influence represents the degree of what a person
believes that other people who their idea are important for him or her, think the same way
about a new technology. In addition, social influence is suggested as an effective approach
to enhance consumers® adoption of high visible, innovative, and green category products,
such as smart phone (Peters, 2011). However, the study of social influence on consumers
preference for adopting alternative vehicles is still limited (Huang, 2005). Social influence
is a vast and articulated concept. It can be defined as the sum of various forms of reciprocal
and non-reciprocal interactions, and of behavioral and cognitive factors that lead to changes
in an individual’s thoughts and behaviors (Forgas & Williams, 2001). Based on it, this study
develops following hypothesis:

H,: There is a positive relationship between consumer perception and social influence.
Environmental concern

By increasing global issues, environmental concerns become more significant for
purchasing decisions. Beck et al. (2013) found that environmental attitudes and concerns
play a critical role in the assignment of individuals to classes with different sensitivities
to vehicle emission charges and preferences for diesel cars and hybrids. Consumers are
more encouraged to accept Electric vehicle when they expect electric vehicle would reduce
environmental risks (Bockarjova & Steg, 2014). Environmental factors must affect consumer
behavior the acceptance of Electric vehicle (Wu ef al., 2019). Consumers are facing new
technologies which expose the consumer to risks and benefits of adoption (Paluch and
Wunderlich, 2016). Based on it, this study develops following hypothesis:

H.: There is a positive relationship between consumer perception and environmental concern.
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3. Results and discussion
Correlation analysis

On analysis of data, correlation analysis has been undertaken first and for this
purpose, Kendall’s Tau correlation coefficients along with mean and standard deviation has
been computed and the results are presented in Table 1.

Table 1
Kendall’s Tau correlation coefficients matrix

This table presents Kendall’s Tau coefficients between dependent and independent variables. The correlation
coefficients are based on 128 observations. The dependent variable is CP (Consumer preference). The independent
variables are financial attributes (FA), technical attributes (TA), charging availability (CA), social influence (SI), and
environment concern (EC).

Variables | Mean S.D CP FA TA CA SI EC

Cp 3.930 0.6327 1

FA 3.920 0.6621 | 0.382%* 1

TA 3.962 0.7678 | 0.357** | 0.386 ** 1

CA 3.952 0.6568 | 0.393** 0.380%** | 0.440%* 1

SI 3.748 0.6238 | 0.293** 0.388%* [ 0.432%* | 0.488** 1

EC 3.804 0.5798 0.014 0.200 0.067 0.063 | 0.097 1

ote: the asterisk signs (*¥) and (*) indicate that the result is significant at one percent and five percent level

respectively.

Table 1 shows that financial attributes is positively correlated with consumer
preferences for electric vehicles, it means that financial attributes influence consumer
preference for electric vehicles. Likewise, technical attributes is positively correlated
with consumer preference for electric vehicles, it means that technical attributes influence
consumer preferences for electric vehicles. Similarly, charging availability is positively
correlated with consumer preferences for electric vehicles, it means that charging availability
influence consumer preference for electric vehicles. likewise, social influence is positively
correlated with consumer preference for electric vehicles, it means that social influence
consumer preference for electric vehicle. Moreover, environment concern are positively
correlated consumer preference for electric vehicle it means that environment concern
influence consumer preference for electric vehicles.

Regression analysis

Having indicated the Kendall’s Tau correlation coefficients, the regression analysis
has been carried out and the results are presented in Table 2. More specifically, it shows
the regression results of financial attributes, technical attributes, charging availability, social
influence and environment concern on consumer preference.

Table 2

Estimated regression result of financial attributes, technical attributes, charging
availability, social influence and environment concern on consumer preference for
electric vehicle in Kathmandu

The results are based on 128 observations using a linear regression model. The model CP = B + 3, FA + B, TA+
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B,CA+ B, SI + B EC+e, where the dependent variable is CP (Consumer preference). The independent variables are
financial attributes (FA), technical attributes (TA), charging availability (CA), social influence (SI), environment
concern (EC).

Regression coefficients of Adj.
Model | Intercept , | SEE | F-value
FA TA CA SI EC R_bar

1.868 0.565

1 (7.148)%* | (8.975)** 0.391 0.432 | 80.85
2.129 0.511

2 | 8361y (8.185)** 0347 | 0447 | 67
1.949 0.567

3 (9.612)** (11.212)** 0.501 0.391 | 125.72
1.983 0.545

4 (7.523)%* (8.461)** 0.363 0.442 | 71.582
2.0023 0.538

5 (8.101)** (8.774)** 0.38 0.436 | 76.984
1.494 0.38 0.281

6 | (5.604y%* | (4.934)%* | (3.821)** 0451 | 041 | 52.033
1.254 0.306 0.013 0.412

7| (5303 | (4475)* | -0163 | -6193 058 | 0.358 | 58.097
1.252 0.306 0.012 0.41 0.004

8 | (s.a08)y** | -4388 | 0143 | -5268 | -0.04 0.577 | 036 | 43214
1.236 1.236 0.009 0.395 0.006 0.035

O | @952)%* | (4.952)** | (0.104)** | (4.476)** | 0.062 | -0381 | 0374 | 0631 | 34.354

Notes:
i. Figures in parenthesis are t-values.
il. The asterisk signs (**) and (*) indicate that the results are significant at one percent and five percent
level respectively.
iii. Consumer preference is the dependent variable.

Table 2 shows that the beta coefficients for financial attributes is positive with
consumer perception. It indicates that financial attributes have a positive impact on consumer
perception for electric vehicle. This finding is consistent with the findings of Valeri & Danielis
(2015). Likewise, the beta coefficients for technical attributes are positive with consumer
perception. It indicates that technical attributes have a positive impact on consumer perception.
This finding is consistent with the findings of Hoen and Koetse (2014). In addition, the beta
coefficients for charging availability are positive with consumer preference for electric
vehicle. It indicates that charging availability has a positive impact on consumer preference
for electric vehicle. This finding is consistent with the findings of John Hall (2006). Similarly,
the beta coefficients for social influence are positive with consumer perception for electric
vehicle. It indicates social influence has a positive impact on consumer perception for electric
vehicle. This finding is consistent with the findings of Forgas & Williams (2001). Similarly,
the beta coefficients for environment concern are positive with consumer perfection for
electric vehicle. It indicates that environment concern has a positive impact on consumer
perfection for electric vehicle. This finding is consistent with the findings of Bockarjova &
Steg (2014).

4. Summary and conclusion

Electric vehicles (EVs) offer significant benefits, including reduced dependence on
imported oil, protection from oil price fluctuations, and decreased environmental impacts.
The automotive industry has introduced hybrid vehicles that combine combustion engines
with electric motors, leading to potential reductions in CO2 emissions. However, road
transport remains a major source of global CO2 emissions. The future of EVs is uncertain,
yet their market is expected to grow substantially. Customer acceptance is crucial for the
success of EVs, which boast mature technology and increased efficiency.
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The study attempts to examine the determinants of purchasing decisions of electric
vehicle in Kathmandu valley. The study is based on primary data of 128 respondents.

The major conclusion of the study is that higher financial attributes, technical
attributes, charging availability, social influence and environment concern higher would be
the consumer preference of consumer in Kathmandu valley. The study also concludes that
charging availability is the most influencing factor followed by financial attributes and social
influences that explain the changes in consumer preferences of electric vehicle in Kathmandu.
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