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1. Introduction

Major barriers for car manufacturers to push electric car uptake in Kuala Lumpur are manifold.
Electric car purchase behaviour is still evolving in Malaysia [1-3] as government support, energy
saving culture, and vehicle as an investment have thus far not increased electric car uptake [4,5] on
a large scale. According to Malaysia’s Department of Transport data, the total number of battery
electric cars in Malaysia as of 2024 is 38,742 [6]. While this is perplexing given the encouragement
from the government such as tax incentives [7], it also comes as little surprise when the price of
electric cars in the country is approximately upwards of MYR100,000; which has affordability issues
for car drivers in the country [8,9]. However, it is found that affordability and cost is not the only
factors explaining the reluctance to shift [10] in spite of government encouragement through
Malaysia’s Low Carbon Mobility Blueprint 2021-2030 (LCMB) [24]. Other issues such as the
widespread availability of charging stations as well as long charging time also present a hindrance to
electric car purchase.
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The Malaysian infrastructure that is purpose-built for electric cars such as charging stations are
increasingly available in urban areas. For example, according to PLANMalaysia [11], the number of
charging stations as of November 2024 is 3,171, a sizeable jump from the number two years prior in
2021 which is 316 only. It is projected to increase by 100-200% in the next five years. However, these
numbers are not an indicator of accessibility for electric car drivers to recharge, despite a target of
10,000 stations (see Figure 1) that far exceeds the number of 3,652 petrol stations [12], that can
stimulate electric car purchase positively. Additionally, convenience parity occurs when electric car
charging carries the same time penalty as petrol car fuelling [13], and this is before taking into
account the accessibility, reach, or convenience of the charging stations. Likewise, in a technical
report by Wishart [14] it stated that the time taken to refuel a petrol car is approximately 3 minutes
while the time taken to charge an electric car is between 30 to 300 minutes. Thus, in spite of the ratio
of number of cars to charging or refuelling is 1:12 for electric cars in comparison to 1:1,538 for petrol
(internal combustion engine, or ICE) cars (see Table 1), the infrastructure and its attributes present a
large gap in stimuli that need to be narrowed before a mass uptake in electric cars can occur.
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Fig. 1. Number of charging stations in 2024 [11]
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Table 1
Ratio of charging or refuelling of electric and petrol cars
Electric Petrol (ICE)
(Based on 2010-2024 data) (Based on 2010-2019 data)
Number of cars 38,742%* 5,617,202%*
Number of stations 3,171** 3,652***
Ratio of Cars to Stations 1:12 1:1,538

In viewing the problem, Kuala Lumpur is selected for an evidence-based study. It include
identifying the car purchase behaviour of people in Kuala Lumpur, the response of people in terms
of energy saving culture and concern for the natural environment, as well as the public policies that
help push the electric car agenda towards a larger uptake. This city was chosen as it represents
Malaysia best in terms of latest technological and infrastructure availability within the highest
concentration of population in the country as shown in Table 2.
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Table 2

New registration full (battery) electric and petrol cars in Malaysia 2010-2024 [6]
Year Electric Petrol
2010 0 557,270
2011 6 550,176
2012 26 555,847
2013 14 581,074
2014 27 602,157
2015 55 605,993
2016 32 529,963
2017 25 522,731
2018 4 548,240
2019 5 563,751
2020 71 512,652
2021 258 483,558
2022 3,129 662,335
2023 13,301 730,632
2024 21,789 754,558
TOTAL 38,742 8,760,937

Electric car is crucial for decarbonising the transportation sector and mitigating greenhouse gas
(GHG) effects. Compared to “conventional” (i.e. internal combustion-engine vehicles, or ICEV),
electric cars have a high potential for carbon reduction by using rechargeable batteries that were
charged on the power grid [15-19]. If the power grid uses renewable energy (such as wind, solar, and
hydro energies) to generate electricity, then the transport sector is another step closer to
decarbonisation. Covert et al., [20] noted that we should not expect the unfettered market to lead
to rapid reductions in the supply of fossil fuels, as technical progress in extracting new sources of
fossil fuels has advanced steadily over time. If this continues, there is a nearly limitless amount of
fossil fuel deposits that, while they are not yet economical to extract at current prices, could become
economical in the future [20). Thus, primary economic demand and supply factors for fossil fuel
energy use in private transportation will likely remain high despite the increasing popularity of
electric cars.

Judging by the number of new electric cars released by several car makers, the age of electric cars
seems to be at the cusp of a beginning. The Edge Markets [21] on December 1, 2022 highlighted that
Fitch Solutions Country Risk and Industry Research expects passenger electric vehicle sales in
Malaysia to expand rapidly in 2023, albeit from a low base, due to the introduction of incentives to
boost adoption. In a report released on November 30" 2022, the firm forecasted passenger EV sales
to increase by 45.6% in 2023 to reach an annual sales volume of around 4,449 units [21].

While the outlook for Malaysia seems positive, an American study on electric car purchase by
Brase [22] did not find significant correlations between electric vehicle purchase decisions and a
number of other individual difference traits often thought to be factors in such decisions (i.e., social
value orientation, political attitudes, environmental attitudes, preference for novel products, or an
array of core social values). Regression models in Brase’ [22] study also indicate that factors which
did predict vehicle choices concerns were the performance and range of electric vehicles, electric
vehicle prevalence in general, and beliefs about what statements different vehicle types made about
their owners and the owners’ values.

Based on the OEC 2022 database by Simoes and Hidalgo [23], Malaysia is a net energy exporter
in terms of fossil fuel production and electricity. However, the country does not export renewable
energy, which contributes to 18% of its energy mix [21]. This is a clear indication that not only is
Malaysia an energy-rich country, but it also has the potential to increase its renewable energy
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production, especially from non-hydropower sources such as solar. Replacing petroleum products
with renewable energy can reduce our reliance on fossil fuels to power our cars. This increases the
potential for clean, renewable energy that the country can develop and subsequently protect the
environment without reducing the need for mobility by the people.

1.1 Electric Car Policy in Malaysia

In 2021, the Malaysian government published its first Low Carbon Mobility Blueprint 2021-2030
[24] with the objective of assessing the best options in energy and greenhouse gas (GHG) mitigation
planning in the transport sector. In the blueprint, it stated that Malaysia's Final Energy Consumption
(FEC) in 2017 was 62,848 ktoe (kilo tonnes of oil equivalent), a 9.8 percent increase from the previous
year [24]. The transportation sector has consistently been the second largest emitter of greenhouse
gases (GHG), accounting for 20% of Malaysia's total GHG emissions in 2014, of which 18% originated
from road transportation [24]. GHG emission and energy reduction via vehicle fuel economy and
emission improvement, mobility adoption in strategic applications, alternative fuel adoption, and via
mode shift are the four areas of concentration for the LCMB [24]. In each focus area, the tactics
include promoting low-emission automobiles, bolstering eco-driving initiatives, and embracing
electric cars [24]. In determining the future stages for electric cars, LCMB [24] considers the spirit of
NAP (National Automotive Policy), GTMP (Green Technology Master Plan), and NPP (National
Physical Plan) on new energy vehicles and the supporting infrastructure [24]. All the national policies
are thus concluded to be moving in the same direction toward energy efficiency, low-carbon
alternatives, and sustainable mobility.

However, despite the policies to encourage Malaysians to embrace the electric mobility, the
proportion of electric vehicles on Malaysian roads has remained relatively low. Subsequent to the
LCMB [24], the Malaysian government announced the 2022 National Budget in November 2021 with
one of the incentives designed to stimulate demand for electric vehicles for personal use [25]. It is
the most persuasive budget where electric cars are concerned, with a complete exemption of import
duties, excise duties, and sales tax beginning January 1, 2022. The exemptions were extended by an
additional year in the National Budget for 2023 [25], which continued in this vein. However, the initial
uptake of electric car sales in Malaysia were relatively low. Following the introduction of supportive
government policies, EV sales have seen an increase although not in proportion to the sales of ICE
cars. For example, low petrol fuel prices in Malaysia were stated by Alganad [26] as one of the reasons
that indicated the potential price savings and opportunity cost was not enough to stimulate
consumer attitudes towards green cars. This agrees with Department of Transport [6] data that show
increasing number of electric cars, but not a decreasing trend in ICE cars; thus, pointing to electric
cars being second or third vehicle purchased instead of the primary car of a driver that replaces the
ICE.

The Malaysian government has set ambitious targets, aiming for electric vehicles (EVs) to account
for 15% of the total industry volume (TIV) by 2030, with a further goal of reaching 80% by 2050 [24].
To achieve these targets, it is crucial to understand the key factors influencing electric car purchasing
decisions in Malaysia. In terms of electrical safety of electric car charging infrastructure, the
availability of Malaysian Standards (MS) by Department of Standards [27] for electric cars is an
extension of electric appliance safety standards that are available for consumers in Malaysia. The
Malaysian standards and regulations for electric vehicle conductive charging system and electric
vehicle charging system (EVCS) was established and designated as an MS or MS IEC since 2021. Where
MS IEC is not available, the Standard IEC is used by default [28]. Within this MS/MS IEC/Standard IEC
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is the inclusion of standards for various components in electric cars, such as connectors and inlets,
charging systems, sockets, etc.

As of December 2022, the electric cars available for sale in Malaysia with 9 major car makers, the
on-the-road price of electric cars are separated by tiers. Tier | represent electric cars that are above
RM300,000 by three brands, namely BMW, Porsche, and Tesla. Tier Il represents electric cars
between RM200,000 to RM300,000 by Hyundai, Mercedes-Benz, and Volvo. Tier lll represents
electric cars that are priced below RM200,000 by Mini, Hyundai, and Nissan. All fifteen models have
exempted road taxes and have a driving range between 200 to 700km. However, in recent months
as of March 2023, China’s BYD electric cars have begun making inroads into the Malaysian markets
with prices lower than RM200,000 but still above the RM100,000 threshold. In spite of the availability
of electric cars in the Malaysian market, its uptake has yet to catch on as expected. The
environmental concerns also make for a strong case to purchase electric cars instead of combustion
engine cars, however, this has yet to fully convince the car drivers. All these challenges are yet to be
explored and understood empirically and academically to allow government intervention as well as
consumer marketing to be better prepared to market electric cars and increase the number of
electric cars in Malaysia.

As exposited in the Low Carbon Mobility Blueprint 2021-2030 [24], the transportation sector is
the largest contributor to greenhouse gas (GHG) emissions, an estimated 87.9% of total GHG
emission in Malaysia. To overcome several of the challenges identified by the Blueprint, is an action
plan that includes the government to lead by example by adopting electric car (EC) for its taxi fleet,
provide EC incentives for the market, ensure EC charging infrastructure is sufficient for private EC
penetration, provide research and development (R&D) grants and support to local EC manufacturers,
and build a holistic EC ecosystem [24]. According to the Blueprint, the cost of this technology is very
much related to the global electric vehicle (EV) battery prices. The Blueprint explains that the cost of
cars is not reducing but rather battery capacity is increasing. When optimum capacity of the battery
is achieved, it is expected that vehicle cost to be reduced and price parity will eventually occur [24].
Specifically, for full electric car commonly known as battery electric vehicle (BEV), the incentives
include provide tax reduction to bridge price gap, build market trust, and catalyse local
manufacturing.

For BEV Completely Built Units (CBU) Excise Duty and Import, there is tax exemption for maximum
10,000 volume total in 2021-2020 at 50% import duty and excise duty exemption from 2023 to 2025.
For Plug-In Hybrid Electric Vehicle (PHEV)-specific incentives, first is the government provide tax
exemption for qualified Completely Knocked Down (CKD) PHEV at 100% exemption from 2021 to
2022, 75% exemption from 2023 to 2025, and 50% exemption from 2026 to 2030. Second, the
government incentive for PHEV is to establish qualifications based on electric range per charge and
no engine charging. Thirdly, the government will provide PHEV support for EV charging infrastructure
development fund at RM5,000 per PHEV (2021-2025) and RM3,000 per PHEV (2026-2030). An electric
car not only encourages drivers to lower their GHG emissions, but also implies energy-saving culture,
trip attributes that fit in with the range of an EC, the pull of aesthetically pleasing car design, positive
concerns about the state of the environment, as well as availability of supporting infrastructure and
services. However, in spite of these encouragements the purchase of electric cars in Malaysia has yet
to make a large jump in numbers [29]. In the context of this study, it is on how the car market
environment and various stimulating factors affect the drivers’ response towards the purchase of an
electric car.
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2. Literature Review

As exposited in the Low Carbon Mobility Blueprint 2021-2030 [24], the transportation sector is
the largest contributor to greenhouse gas (GHG) emissions, an estimated 87.9% of total GHG
emission in Malaysia. One of the strategy outlined to reduce this is through the adoption of electric
cars (EC). To overcome several of the challenges identified by the Blueprint, is an action plan that
includes the government to lead by example by adopting EC for its taxi fleet, provide EC incentives
for the market, ensure EC charging infrastructure is sufficient for private EC penetration, provide R&D
grants and support to local EC manufacturers, and build a holistic EC ecosystem [24].

2.1 Previous Research on Electric Car Uptake

Previous research has addressed several aspects of electric car uptake: (1) electric car adoption
[30-32], (2) electric car behaviour [32-34], and (3) electric car intention [32,35-36]. However, the
previous research has yet to address several contradictions in the findings concerning the prior
research. The researcher has identified there is an evidence gap in the prior studies that are
contradictory in the findings [37-41]. Some of these sub-populations have been unexplored and
under-researched, especially with regards to Malaysia [29,42-43].

2.2 Response Towards Purchase of Electric Car

External factors such as government support and price could influence drivers to purchase an
electric car [44,48], however, the number of electric cars in Malaysia has not increased exponentially
[29]. While there have been a lot of studies on adoption of an electric car [31-34] as well as the
intention to purchase an electric car [9,29,35,36,45], there needs to be more evidence of studies that
focus on the actual purchase of an electric car. In order to increase electric car purchase, the
stimulating factors that would create a response on individuals to purchase an electric car need to
be investigated. Therefore, understanding the variables influencing electric car purchase by car
drivers must be supported by the methodology framework that is supported by similar previous
studies.

2.2.1 Response towards Purchase of Electric Car

In the context of this study, "determinants of response" refers to the influence of particular
factors on response behaviour. External (environmental) and internal (human) factors determine a
response [46], in this case, the driver's. Likewise, Xu [45] noted that purchasers are usually stimulated
not only by environmental stimuli, such as economic, technological, political, and cultural factors, but
also by a range of marketing stimulus, such as advertising, discounts, and other promotional
methods. Thus, the organism variables in the study by Xu [45] include cognitive variables (perceived
risk, perceived value, perceived usefulness, and perceived ease of use of the product) and emotional
variables (personal satisfaction and trust with the product).

2.3 Stimuli Factors
As stimuli, the following describe in detail the energy-saving culture, trip characteristics, vehicle

infrastructure and services, environmental concerns, vehicle investment, marketing, and
government support.
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Vi.

Energy Saving Culture

Stephenson [47] presented the Energy Cultures framework, which proposes that consumer
energy behaviour can be comprehended at its most fundamental level by examining the
interactions between cognitive norms (e.g., beliefs, understandings), material culture (e.g.,
technologies, building form), and energy practises (e.g. activities, processes). Each of these
three main notions can be regarded as a system that interacts to form the Energy Cultures
framework's core.

Trip Characteristics

Ajourney is divided into stages or tours, which are defined as travel between two destinations
[49]. A trip is distinguished by its mode of transportation, duration, length, and stops [50].
The duration of a trip may be distinct from other trip features. A trip chain depicts the full
decision-making, activity, and travel process [51]. Each journey in a trip chain has features
that are handled as travel attributes and are the topic of descriptive and predictive models
that influence persons' activity behaviour [52,53]. The measurement of trip characteristics
must therefore comprise the trip's basic factors.

Vehicle Infrastructure and Services

This subtopic of electric vehicle infrastructure and services focuses mostly on charging
stations and other battery-recharge facilities, such as battery swapping. Understanding the
charging habits of EV drivers in terms of when they charge, how much energy they consume,
how long they charge, and the sort of charging infrastructure they prefer is essential to the
implementation of a successful charging infrastructure effort [54].

Environmental Concerns

The increasing number of automobiles and total emissions from hydrocarbon-based vehicles
might cause major diseases and a reduction in life expectancy [55]. As emissions from the
transportation sector comprise the largest portion of greenhouse gas emissions,
environmental concerns regarding their harmful consequences have developed in tandem
due to deteriorating air quality and possible health risks.

Vehicle Investment

According to Moon [30], one of the most significant barriers to electric car adoption is that
consumers typically only consider the initial purchase price, as exact information about
operational cost savings is not easily available. When energy-saving devices have a high initial
purchase price and deferred financial rewards, they have trouble gaining widespread market
acceptance [56].

Marketing

In determining the response of drivers towards electric car purchase, the marketing aspect is
crucial in evaluating the external stimulus. According to Kotler [57], marketing is a social and
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managerial process whereby individuals and groups obtain what they need and want by
creating and exchanging products and value with others. Compared to the conventional car,
the unique selling proposition for an electric car is that it has less negative impacts on the
welfare of other people and nature [58]. Social marketing is defined as (a) influencing
behaviour change, (b) utilising a systematic planning process that applies marketing principles
and techniques, (c) focusing on priority audience segments, and (d) delivering a positive
benefit for individuals and society [59]. Social marketing is one that need not be exclusively
applied by automotive companies, but also the government may draw up an effective social
marketing plan to increase electric car purchase.

vii.  Government Support

The transition from internal combustion engine automobiles (hydrocarbon fuel-based) to
electric engine cars is challenging because to the high initial purchase price, restricted driving
range, the necessity for a charging infrastructure, and the perceived unreliability of this new
technology [60]. However, the transformation presents businesses and governments with a
significant market potential; as a result, governments provide assistance in the form of
various subsidies, tax rebates, subsidised electricity for charging, and parking privileges in
order to remain competitive. Government intervention is necessary for the development of
the electric vehicle industry [61].

2.4 Organism Factor

In this study, organism factors are defined as the internal human variables that interpret incoming
inputs in order to produce a response. In the context of this study, the organism factors consist of
human emotions associated with the driver's reaction to purchasing an electric vehicle. This human
emotion consists of experience of the car drivers as well as the drivers’ attitude.

2.5 Response Factor

The response factor in S-O-R paradigm is the final resulting action or reaction as a result of the
direct and indirect effect of the stimuli and organism factor. Thus, to summarise the stimuli and
organism factors that determine the response based on the literature, stimuli factor in this study
consists of seven sub-factors, namely energy, trip, infrastructure, environment, investment and costs,
marketing, government support.

2.6 Theoretical Framework

This study identifies the primary constructs of external (environmental) stimuli and the response
to the purchase of an electric car, which is mediated by the organism. The organism consists of the
experience and attitude of drivers. This provides clarification on the structure. The conceptual
framework depicted in Figure 2 depicts the study's variables and their relationships. The study is
based on the Stimuli-Organism-Response (S-O-R) paradigm that Mehrabian and Russell [62]
introduced.

It is widely recognised that a number of sophisticated theoretical analysis frameworks have
gradually developed in the field of electric car uptake from a behavioural and sociological
perspective, which has been a significant area of mainstream social science and electric energy
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research over the past decade. In the excitement of a new area of study, many researchers rely on
the Theory of Planned Behavior (TPB) [63] and the Diffusion of Innovation (DOI) Theory [64] to
understand sociological and behavioural aspects of electric car ownership. However, to present a
different dimension towards understanding electric car uptake or purchase, this study examines a
lesser-used theory, the Stimuli-Organism-Response (S-O-R) Theory by Mehrabian and Russel [62].

Technology Acceptance Model (TAM) [65] and the Unified Theory of Acceptance and Use of
Technology (UTAUT) are frameworks used in many studies on electric car uptake. TAM was derived
from the psychological Theory of Reasoned Action (TRA) [66] and TPB [67]; therefore, while it can
understand the predictors of human behaviour toward potential acceptance or rejection of the
technology, it cannot answer the primary research question of this study, which is to determine the
drivers' response in purchasing an EC in Malaysia. UTAUT is also inappropriate for this research
because its constructs focus on the organisational level for example in the studies of Manutworakit
[68] and Akinnuwesi [69], whereas this research focuses on the individual level. In light of the
limitations of mathematical models, TAM, and UTAUT, as well as the commonness of TPB and DOI,
the S-O-R as the theoretical framework of this study is deemed more appropriate and is employed in
this investigation as was applied by several studies [35,36,45,70].

STIMULI ORGANISM
Energy Saving -_
Culture
Hib Driver’s Travel ‘
f . .. Y Experience
¢ | Trip Characteristics ‘ HX P ‘
1 H2b } DRIVER’S RESPONSE
' | Vehicle Infrastructure 3 19
and Services :
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Concerns -
Vehicle H5a 5 8 )
Investment (costs Hsb CONTROL
etc.) Age
Hé6a X N X ] Education Level
: » Driver’s Attitude | Income
‘ 6b
1 ’ Marketing } Gender
17 Occupation
' Types of Private Vehicle eg.
’ Government Support | {7 Bicycle, motorcycle, car

Fig. 2. Conceptual framework of the study
2.7 Hypothesis Testing

There are 7 hypotheses that contribute towards reflecting relationships in the theoretical
framework, as follows:

H1: Energy Saving Culture has a significant indirect effect on purchasing an electric car.

H2: Trip Characteristics has a significant indirect effect on purchasing an electric car.

H3: Vehicle Infrastructure and Services has a significant indirect effect on purchasing an electric car.
H4: Environmental Concerns has a significant indirect effect on purchasing an electric car.

H5: Vehicle Investment has a significant indirect effect on purchasing an electric car.

H6: Marketing has a significant indirect effect on purchasing an electric car.
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H7: Government support stimulus has a significant indirect effect on purchasing an electric car.
H8: Driver’s Travel Experience has a significant direct effect on driver’s attitude.

H9: Driver’s travel experience has a significant direct effect on purchasing an electric car.

H10: Driver’s attitude has a significant direct effect on purchasing an electric car.

3. Methodology

This study focuses on the external factors that influence Malaysian drivers' decision to purchase
an electric vehicle, which constitutes the stimuli portion of the study and is mediated by organism
(internal) factors. The location of data collection is in Kuala Lumpur, the capital city of Malaysia. This
study employed Purposive Random Sampling, also known as purposive or judgmental sampling.

Data collection for the present study spanned four months (120 days) from 22 May 2023 to 19
September 2023. In the context of this study, a meticulous and rigorous methodology was adopted
to ensure the highest data reliability and representativeness. Respondents were selected through a
carefully devised sampling procedure, targeting diverse public areas known as hubs of
transportation-related activities, such as petrol stations, public parking facilities, and car workshops.

This study's population consists of people licensed to drive cars (‘D’ licensed) in Malaysia. The
sample of this study are individuals from the licensed drivers group who own at least one Proton
brand car, and who have some knowledge about electric cars. Proton is chosen as the brand that is
thought to represent the Malaysian context best in terms of car purchase in the country because it
is the first Malaysian car brand, and based on a study on Proton advertisements [71], Proton’s
marketing and positioning encode the Malaysian national identity and cultural values. Additionally,
at the time of research design and data collection, Proton had yet to announce the launch of any
electric car model. The sample of individuals are those within Greater Kuala Lumpur area. Table 3
displays the targeted sample and targeted respondents.

Table 3

Research design of the study

No. Research Design of the Study Description

1. Population (1% of registered Proton cars) 1,028

2. Sampling Method Purposive Random Sampling

3. Targeted Sample 514

4, Targeted Respondents Drivers who own at least one Proton car

The questionnaire survey is the primary source of quantitative data to validate the hypotheses
developed for this study as shown in Table 4.

Table 4

Response rate of the questionnaire survey

Response Response Rate
Total questionnaires sent to respondents 514
Questionnaires received from respondents 172

Unusable questionnaires 11

Overall response rate 33.4%

Usable response rate 31.3%

The study consists of seven primary constructs, which are classified as stimuli. These variables are
stimuli factors or factors that occur independently, externally, and separately from the subject's body
(car drivers). In contrast, the response is drivers' purchase of an electric vehicle. The organism, which
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consists of a construct (experience), moderates the stimuli. This study employs a five-point Likert
scale to evaluate all responses to the questions except the demographic profile.

SPSS (Statistical Package for the Social Sciences) version 29 and SmartPLS version 4 are used to
analyze the collected data. Using partial least squares structural equation modeling (PLS-SEM),
correlations between latent variables assessed by observed data sets are examined. SmartPLS
software is utilized to test the model in this study. In contrast, SPSS is utilized for data screening,
reliability analysis, normality testing, descriptive analysis, identification of missing values, multiple
regression, and correlation analysis.

4. Results

This chapter describes the results of statistical data analysis and the findings for the face-to-face
(recorded in an online questionnaire) data obtained from Klang Valley drivers who own at least one
Proton brand car registered in 2021-2022.

4.1 Demographic Profile of Respondents

The frequency distribution method was presented to understand the respondents' characteristics
better. Most respondents in this study were almost evenly split between 26 and 35 years (26.7%) and
between 36 and 45 years (27.3%). Combined, these two age groups make up 54% of the respondents.
The age groups 46 and 55 (25.5%) and above 55 (13.0%) were also a sizeable representation. Only
7.5 percent of respondents were between 18 and 25 years old. Male respondents represented 58.4
percent, while females made up a total of 41.6 percent. Meanwhile, for ethnicity, most of the
respondents were Malays, representing 80.1 percent, followed by Chinese, representing 15.5
percent. In comparison, Indians and Indigenous Sabah/Sarawak represented 0.6 percent,
respectively, and the rest were others with 3.1 percent. As for the highest education level, the
majority (54.7%) of the respondents have a Bachelor's degree, while 19.9 percent have a Master's
degree as the highest education attained. 36.6 percent of respondents earn between RM2,001 and
RM5,000 per month, and 29.8 percent earn between RM5,001 and RM10,000 per month. Most
respondents live in terraced or linked houses (49.7%), and 20.5 percent live in high-rise buildings,
including apartments and condominiums. Regarding employment, 46.6 percent work in the private
sector, while 31.1 percent are in the government workforce. In the distributed questionnaire, two
additional columns, “Own a Proton brand car” and “Know electric car,” were added to ensure that
responses in the ‘No’ category were rejected as they fall outside the scope of the study.

Subsequently, all the respondents who participated owned at least one Proton brand car and
knew electric cars. The demographic profile of respondents in frequency distribution is summarised
in Table 5.
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Table 5

Demographic profile of respondents

Profile Frequency (N=161) Percentage
Gender

Male 94 58.40
Female 67 41.60
Age

18 — 25 years 12 7.50
26 — 35 years 43 26.7
36 — 45 years 44 27.30
46 —-55 23 25.50
More than 55 years 21 13.0
Ethnicity

Malay 129 80.1
Chinese 25 15.5
Indian 1 0.6
Indigenous Sabah/Sarawak 1 0.6
Other 5 31
Education

Doctorate or higher 10 6.2
Master degree or equivalent 32 19.9
Bachelor degree or equivalent 88 54.7
Diploma or equivalent 15 9.3
Vocational certificate or equivalent 4 2.5
Professional certificate or equivalent 5 3.1
SPM or equivalent 7 4.3
Income

Less than RM2,000 16 9.9
RM2,001 - RM5,000 59 36.6
RM5,001 - RM10,000 49 29.8
More than RM10,000 38 23.6
Housing Type

Bungalow/Detached 23 14.3
Linked/Terraced/Townhouse 80 49.7
Semi-detached 25 15.5
Condominium/Apartment/High-rise 33 20.5
Employment Type

Government 50 311
Private sector 75 46.6
NGO/Non-profit 2 1.2
Unemployed 11 6.8
Self-employed 23 14.3

4.2 Descriptive Analysis of Stimuli

For Stimuli, a total of 7 variables represented Stimuli as a whole. Table 6 shows each stimuli
variable's skewness, kurtosis, and mean.
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Table 6
Skewness, Kurtosis, and Mean of stimuli
Variables Skewness Kurtosis Mean
Energy Saving Culture -0.682 1.952 3.861
Trip Characteristics -0.636 1.508 3.559
Vehicle Infrastructure and Services -0.742 2.167 3.471
Environmental Concerns -0.370 0.043 3.612
Vehicle Investment -0.019 1.409 3.216
Marketing -0.389 0.079 3.313
Government Support -0.475 3.330 2.972
Table 7
Descriptive analysis of stimuli measurement items
Items Item Mean of Mean of s.d. Skewness Kurtosis
Code Dimension Item
Stimuli — Energy Saving Culture 3.861
As a driver, |...
believe an electric car ES1 3.850 0.988 -0.913 0.662
saves fossil fuel energy.
always plan my journey. ES2 4.074 0.779 -0.854 1.273
believe that the electric ES3 3.962 0.797 -1.055 2.404
car is energy efficient.
believe that using an ES4 3.888 0.894 -0.998 1.424
electric car saves energy.
believe my energy ES5 3.745 0.903 -0.967 1.492
saving culture affects my travel
experience.
believe my energy ES6 3.646 0.931 -0.833 0.644
saving culture affects my
driving attitude.
Stimuli — Trip Characteristics 3.559
As a driver, |...
travel during peak hours daily.  TC1 3.205 1.162 -0.287 -0.76
travel for a short time daily. TC2 3.316 1.045 -0.367 -0.514
travel short distances daily. TC3 3.372 1.023 -0.447 -0.266
travel alone daily. TC4 3.807 1.015 -0.801 0.285
believe that my trip TC5 3.882 0.861 -1.016 1.496
characteristics affects my
travel experience.
believe that my trip TC6 3.770 0.943 -0.925 0.907
characteristics affects my
driving attitude.
Stimuli — Vehicle Infrastructure & Services 3.471
As a driver, I...
believe that IS1 2.795 1.162 0.07 -0.959
infrastructure is adequate.
believe that the electric car 1S2 2.670 1.082 0 -0.917
services is adequate.
plan my purchase based on the 1S3 3.732 1.004 -0.677 -0.006

electric car infrastructure

available.
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plan my purchase based on the 1S4 3.844 0.984 -0.796 0.352
electric car services available.
believe that electric car IS5 4,012 0.851 -1.07 1.847

infrastructure and services

affect my travel experience.

believe that electric car 1S6 3.770 0.976 -0.788 0.498
infrastructure and services

affect my driving attitude.

Stimuli — Environmental Concerns 3.612
As a driver, |...

understand that | am EC1 3.857 0.954 -1.238 1.808
purchasing a car that is
environmentally friendly.

ensure that | have good EC2 3.944 0.815 -0.456 -0.241
knowledge about carbon

emission.

believe that non-petroleum- EC3 3.950 0.850 -1.018 1.699

based car is cleaner for the

environment.

am influenced by EC4 3.260 0.971 -0.463 -0.075
environmentalists.

believe that environmental EC5 3.347 0.982 -0.507 -0.071
concerns affect my travel

experience.

believe that environmental EC6 3.316 1.033 -0.53 -0.145
concerns affect my driving

attitude.

Stimuli — Vehicle Investment 3.216

As a driver, |...

agree that the initial VIl 2.670 1.029 0.21 -0.408
investment of an electric car is

affordable.

agree that the maintenance VI2 2.813 1.067 0.192 -0.494
costs of an electric car is

affordable.

agree that the energy VI3 3.149 1.019 -0.053 -0.34
cost of an electric car is not

affordable.

believe that the initial Vi 3.360 0.984 -0.26 -0.233
investment of an electric car

affects my travel experience.

believe that the maintenance VI5 3.602 0.976 -0.435 -0.148
costs of an electric car affect

my travel experience.

believe that the energy cost of  VI6 3.565 0.953 -0.43 0.131
an electric car affects my travel

experience.

believe that the initial VI7 3.428 1.010 -0.428 -0.177

investment of an electric car

affects my driving attitude.

believe that the maintenance VI8 3.360 1.009 -0.331 -0.286
costs of an electric car affect

my driving attitude.
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believe that the energy cost of  VI9 2.993 1.191 -0.078 -0.934
an electric car affects my
driving attitude.

Stimuli — Marketing 3.313
As a driver, |...

am influenced by the MK1 3.273 1.012 -0.242 -0.456
attractiveness of the electric
car promotion.

am attracted to the price ofan  MK2 2.993 1.191 -0.078 -0.934
electric car.

am attracted to the electriccar MK3 3.105 1.058 -0.181 -0.681
promotional activities.

am influenced by the MK4 2.975 1.060 -0.046 -0.724

marketing activities of electric

cars near me.

am influenced by the MK5 3.403 1.008 -0.436 -0.224
attractiveness of the clean

emission promotion.

am attracted to the idea of MK6 3.639 0.990 -0.707 0.283

cheaper environmental clean-

up.

am attracted to the clean MK7 3.478 0.949 -0.47 -0.179
emission promotional

activities.

am influenced by the electric MK8 3.639 0.978 -0.602 -0.025
car’s contribution to clean air

in my city.

Stimuli — Government Support 2.972

As a driver, ...

believe electricity tariff GS1 2.770 0.982 0.036 -0.311
is affordable.

believe the exemption of GS2 3.372 1.077 -0.455 -0.376
import and excise duties on

certain cars benefit me.

believe the exemption of GS3 3.223 1.106 -0.342 -0.382
approved permit (AP) on

certain cars benefit me.

believe the government’s GS4 2.788 1.051 -0.057 -0.531
legislation on cars is adequate.

believe the government GS5 2.944 1.001 0.037 -0.172
support on cars does not

benefit me.

believe the government does GS6 3.099 1.038 -0.133 -0.346
not support secondhand car

purchase.

believe car loans are difficult to  GS7 3.000 0.961 -0.043 -0.024
obtain.

believe the government does GS8 2.583 1.009 0.137 -0.399

not favour car purchases.
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4.3 Hypothesis Testing

In this section, procedures established by Ringle [72] and Hair [73,74] were applied in SmartPLS
v4.0.9.2. Estimating the measurement model is only conducted after classifying the individual
constructs. The indicator and construct relationship is classified as reflective or formative. If the
assigned indicators caused the construct, it is called a reflective construct [74,75] and vice versa. The
two-step model consists of a measurement and structural models. Next, the study evaluates the
guality of the measurement model. The measurement model for formative construct was evaluated
to determine the validity and reliability of the indicators. Reliability assesses the internal consistency
of a set of indicators in measuring the construct or concept. In contrast, validity assesses how well an
indicator measures a particular concept it is intended to measure [76]. The formative assessment will
be discussed in the following subsection below.

4.3.1 Assessment of the measurement model

An assessment was conducted on the formative construct measurement methodology to
ascertain the indicators' validity and reliability. The internal consistency of a collection of indicators
in assessing the construct or notion is evaluated in terms of reliability. On the contrary, validity
pertains to the evaluation of an indicator's ability to accurately measure the specific construct it is
designed to examine [76].

4.3.1.1 Construct and convergent validity for formative indicator

This present study evaluated convergent validity based on the item loadings, composite
reliability, and average variance extracted (AVE). The item loading ranged from 0.535 to 0.901; this
showed that the items measuring each construct are highly loaded on the particular construct.
Following the suggestion of Hair [75], loading values lower than 0.5 should be discarded. The items
that were discarded from this study due to low loadings is listed in Table 8. Convergent validity refers
to the degree to which two different indicators measuring the same construct are highly correlated
[78]. Hair [74,77] suggested a rule of thumb that composite reliability should be higher than 0.6 in
exploratory research, and values higher than 0.7 for research in a more advanced stage are regarded
as satisfactory, while if the value is below 0.6, it indicates that it lacks reliability. If an AVE value is 0.5
and higher, this represents a sufficient degree of convergent validity, while if the value is below 0.5,
it represents otherwise Hair [74,77]. For an AVE of 0.5 and above, the latent variable explains more
than half of the indicators’ variance, according to the rule of thumb by Hair [74,77]. Composite
reliability ranged from 0.814 to 0.955, exceeding the recommended value of 0.7 [78], while AVE for
all constructs ranged from 0.515 to 0.878, exceeding the recommended value of 0.5 [74,77].
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Table 8
Items discarded due to low loadings (less than 0.5)
Framework Construct Item Discarded
Stimuli Energy Saving Culture ES5 ES6
Trip Characteristics TC1 TC4
Vehicle Infrastructure & Services 1S3 1S4
IS5 1S6
Environmental Concern EC3
Vehicle Investment Vil VI9
Government Support GS1 GS2
GS3 GS4
Organism Driver’s Travel Routine TP1
Travel
Experience
Driver’s Perceived Benefit PB1 PB2
Attitude PB5 PB7
Personal Innovativeness P15
Perceived Convenience PC4 PC7
Response Driver’s Response DR1 DR2
DR3 DR4
DR5 DR6
DR7 DR8
DR9 DR11
DR14 DR20

4.3.1.2 Discriminant validity

Subsequently, the discriminant validity of the measurement model was assessed. In determining
discriminant validity, Fornell- Larcker [79] criterion and Heterotrait-monotrait (HTMT) ratio were
estimated [73,74,80,81]. The Fornell-Larcker [79] criterion was assessed first. Fornell and Larcker [79]
suggest that discriminant validity is established if a latent variable account for more variance in its
associated indicator variables than it shares with other constructs in the same model. Each
construct’s average variance extracted (AVE) must be compared with its squared correlations with
other constructs in the model. Fornell-Larcker criterion states that the AVE of each construct should
be higher than the highest squared correlation with any other construct [73,74]. Table 8 compiled
the computed Fornell-Larcker [79] criterion by SmartPLS.

4.3.1.3 Reliability analysis
Composite reliability assesses the reliability of the construct. Composite reliability estimates the

internal consistencies of the measurement items. Hair [75; 74] suggested a minimum cut-off value of
0.7. The output is compiled in Table 9
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Table 9
Factor loadings, average variance expected, and composite reliability of constructs
First-Order Construct Item Loadings AVE Composite
/ Weights Reliability
Energy Saving Culture ES1 0.742 0.649 0.879
ES2 0.635
ES3 0.915
ES4 0.899
Trip Characteristics TC2 0.636 0.529 0.815
TC3 0.620
TC5 0.808
TC6 0.820
Vehicle Infrastructure and IS1 0.935 0.878 0.935
Services I1S2 0.939
Environmental Concerns EC1 0.615 0.555 0.858
EC2 0.541
ECA 0.746
EC5 0.881
EC6 0.878
Vehicle Investment VI3 0.580 0.557 0.891
Vi4 0.719
VIS5 0.850
Vi6 0.852
VI7 0.860
VI8 0.877
Marketing MK1 0.778 0.637 0.933
MK2 0.637
MK3 0.82
MK4 0.816
MK5 0.86
MK6 0.821
MK7 0.831
MK8 0.801
Governmental Support GS5 0.752 0.586 0.849
GS6 0.673
GS7 0.784
GS8 0.841

4.3.2 Results of hypotheses testing

Table 10 shows the results of hypotheses testing. Four (4) hypotheses are supported, namely
vehicle infrastructure and services, vehicle investment, government support, and driver’s travel

experience.
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Table 10

Results of hypotheses testing

Hyp. Relationship t-value  Decision

Hla Energy saving culture have a significant indirect effect on purchasing an 0.882 Not Supported

EC for private usage through driver’s travel experience.

H1lb  Energy saving culture have a significant indirect effect on purchasing an 0.396 Not Supported
EC for private usage through driver’s attitude.

H2a  Trip characteristics have a significant indirect effect on purchasing an EC 1.643 Not Supported
for private usage through driver’s travel experience.

H2b  Trip characteristics have a significant indirect effect on purchasing an EC 1.222 Not Supported
for private usage through driver’s attitude.

H3a Vehicle infrastructure and services have a significant indirect effect on 0.522 Not Supported
purchasing an EC for private usage through driver’s travel experience.

H3b  Vehicle infrastructure and services have a significant indirect effect on 3.825*%*  Supported
purchasing an EC for private usage through driver’s attitude.

H4a  Environmental concern has a significant indirect effect on purchasing an 1.758 Not Supported
EC for private usage through driver’s travel experience.

H4b  Environmental concern has a significant indirect effect on purchasing an 1.358 Not
EC for private usage through driver’s attitude. Supported

H5a Vehicle investment have a significant indirect effect on purchasingan EC ~ 3.755** Supported
for private usage through driver’s travel experience.
HS5b  Vehicle investment have a significant indirect effect on purchasingan EC  0.199 Not Supported
for private usage through driver’s attitude
H6a  Marketing has a significant indirect effect on purchasing an EC for private  0.134 Not Supported
usage through driver’s travel experience
Marketing has a significant indirect effect on purchasing an EC for private  1.674 Not Supported
H6b  usage through driver’s attitude.

H7a  Government support have a significant indirect effect on purchasing an 0.101 Not Supported
EC for private usage through driver’s travel experience.
H7b  Government support have a significant indirect effect on purchasing an 2.528**  Supported
EC for private usage through driver’s attitude.
H8 Driver’s travel experience has a direct effect on driver’s attitude. 1.799 Not Supported
H9 Driver’s travel experience has a significant direct effect on purchasingan  2.532*  Supported
EC
H10 Driver’s attitude has a significant direct effect on purchasing an EC 0.859 Not Supported

5. Discussions
5.1 Findings and Discussions

There are four components within the research framework that provide the structure from which
research findings are derived. The first element is the relationship between Stimuli and Response. In
this study, the research found that the most impactful determinant of electric car purchase is Vehicle
Infrastructure and Services, and Vehicle Investment. In endeavoring to explain this relationship (i.e.
how or why Vehicle Infrastructure and Services, and Vehicle Investment are the two major stimuli
that determines the response), the discussion of findings section of this study juxtaposes Stimuli unto
the Five M’s of Management (Man, Money, Machine, Material, and Method). This offers a distinct
oversight of the research problem with regards to Stimuli, that is managing a new product in the
market (electric car), using new technology (non-internal combustion engine), in a new ecosystem
(charging stations, battery life-cycle, autonomy, etc). This research’s findings agree with Muzir [29]
that the current electric car business environment in Malaysia is yet to convince drivers that the
infrastructure is available, accessible, and reliable, and worth an investment.

The second element is the mediating role of Organism (Driver’s Travel Experience) and Stimuli.
The findings reveal that only one stimulus (Vehicle Investment) has a significant direct effect on
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Driver’s Travel Experience. The possibility of such results in this study is due to costs involved in
purchasing an electric car has a direct correlation to the experience obtained. The willingness to pay
a higher price (WTPHP) reflects the excess resulting from perceived value, influenced by perceived
quality and actual price paid [82]. When the perceived quality exceeds the actual price paid, a surplus
(perceived value) is created in the consumer's mind, leading to willingness to pay higher prices as
long as the surplus remains. Additionally, the cost of ownership can be perceived as an investment
as it is seemingly positively correlated to the constituents of experience [83], such as range anxiety,
safety, technical assistance, etc.

The third element is the mediating role of Organism (Driver’s Attitude) and Stimuli. The findings
reveal that there are two variables that have significant direct effect on the Driver’s Attitude. The
variables are Vehicle Infrastructure and Services, and Government Support. These variables also
have indirect effect on driver’s response towards electric car purchase. The availability of electric car
infrastructure and support by the government allows the driver’s attitude to be more positive
towards electric car purchase [5]. In addition to this, Driver’s Travel Experience also has a direct effect
on Driver’s Attitude.

The fourth element is the Driver’s Response in purchasing an electric car. Three stimuli variables
have indirect effect on Driver’s Response. The variables are Vehicle Infrastructure and Services,
Vehicle Investment, and Government Support. Furthermore, Driver’s Travel Experience has a direct
effect on Driver’s Response. Thus, the driving experience of electric vehicles has a positive effect on
their feelings and awareness of range dynamics [84].

Overall, the findings of the stimuli reveal that the most impactful determinant of electric car
purchase is Vehicle Infrastructure and Services, followed by Vehicle Investment, Government
Support, and Trip Characteristics. While it may seem inexplicable that a little more than half (four of
the seven stimuli hypotheses) are supported, this can be rationalised based on two explanations.
First, that the questionnaire formulated were derived and adapted from studies originating in
countries that may be vastly different from the Malaysian context. Hence, the results illustrate that
the stimulus that may be important in other parts of the world (such as Energy Saving Culture) have
less of an impact here. Second, that the sample of this study are Malaysians, thus the particular
consumer culture here possibly differs in comparison with other countries not in Asia [85], with a
moderate commitment towards circular economy [86] thus presenting a differing context. Third, the
concept of 7R’s of waste management, essentially part of circular economy structure [87], in
particular Repair (or Reactive Maintenance as it is known in the car industry) is possibly seen by
Malaysians as more environmentally-friendly than the purchase of a brand-new item especially
during warranty period [88] such as an electric car, which then shows up in the results of this study
as being somewhat averse to electric car purchase.

Based on the results of this study, the S-O-R model is concluded to be a good framework, albeit
having an imperfect fit on the issue. This hints to the fact that the issue of electric car purchase may
be far-reaching than the scope of this study is able to examine

5.2 Practical Limitations

Two practical limitations limit the expanse of this study in terms of response and opinion of the
respondents. The driver’s travel experience and attitudes in Malaysia varies greatly across different
states due to rate of urbanization and demographic characteristics. The present study only considers
Selangor and Kuala Lumpur individuals as part of its respondents. Due to the different demographic
profiles in the respective states, driver’s behaviours could be vastly different thus producing different
responses. As an example, the response of drivers located at regions where there is a high density of
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electric car charging facilities would be more positive towards electric car purchase in comparison to
other locations where support for electric cars are low or non-existent. Given the non-homogenous
guantity as well as quality of local infrastructure in Malaysia, it is possible that responses can be
irregular even within a small distance of one another.

Additionally, there is also a limitation in capturing opinions related to electric car purchase in this
study. As this study is quantitative in nature, it is beyond the scope of the study to capture opinions
in the form of unstructured interviews. Although there are merits in acquiring this type of data, the
framework of current study is meticulous, thus rendering the data collection of public opinions to be
a laborious exercise and impractical. As opinions can be not only in agreement or disagreement
(black-or-white), but also personal, impersonal, neutral, biased, hidden interests, disinterested, etc.,
(in short, various shades and tones of greys), not only would the data collection be long and arduous
but also the analysis pedantic and time-consuming. Granted, the data of opinions could be rich and
nuanced as derived from intangibilities, however in this case the quantitative dataset can achieve the
same objectives. The obtained data may not completely represent Malaysian individuals due to the
differences in individual situations and context, and some generalizations are inevitable.

6. Conclusions

In concluding this research subject matter, the electric car, within the car manufacturing industry
seems outwardly positive as a business expansion project. As cars are trending towards autonomous
(self-driving) vehicles, electric cars can be a rational step towards it as technology advancements
develop towards self-charging cars which the ICE cars are not able. However, the electric car trend is
not growing by leaps and bounds the way it has thus been touted as car drivers remain hesitant,
especially in the Global South countries where petroleum and gas are in abundance. If previously car
manufacturers rely on internal market research team that may be biased in monitoring the electric
car trend, this research provides an impartial valuable insight into the current electric car ecosystem.

As there are significant implications for firms, industry experts, marketers, and policymakers, this
study underlines the importance of selecting a particular stimulus to concentrate on for highest
return. This, particularly to gain purchasers of electric cars, is imperative if the car manufacturing
industry is looking to expand their business share of the market and gain early mover advantage.
Likewise, for car manufacturers that are not convinced on the viability of opening a new line of
innovative cars, this research is pertinent in convincing the car brands to strategize their next course
of action.

Car manufacturers should focus on compelling stimulus that would push the electric car into mass
market purchase, such as electric car infrastructure. The industry should not depend solely on the
government to provide the facilities, but to work in a public-private-partnership (PPP) that serves to
create an all-round win. With more visible car charging facilities open to the public and at practical
intervals especially along expressways in Malaysia, the electric car uptake in the country is more likely
to be encouraging.

Acknowledging the interconnected nature of the electric car industry and its supply chains is a
crucial component for achieving competitive advantage for car manufacturers in Malaysia. In
particular, Proton, one of two Malaysian car brands, must understand that a driver’s response to
purchasing an electric car is an issue that is far larger than can be solved at an organizational or even
national level. Given that the issue is rooted in major global resources, the economic future of
countries, as well as the national securities that are tightly associated with it, it is unlikely that the
car industry can single-handedly push towards electric car uptake en masse without a concentrated
government support multiple times the strength that has been applied in Malaysia. Thus, Proton with
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its international parent company must work closely with not only the Malaysian government but also
with its international supply chain in order to expand the electric car market in the country.

With a strong stimulus in the form of government support, other stimuli such as vehicle
investment, vehicle infrastructure and services, environmental concerns, and marketing would
follow suit in increasing its strength of influence towards the response of drivers in purchasing an
electric car. The organism aspect would then re-calibrate to be more positive towards responding for
an electric car purchase in both the driver’s experience and driver’s attitude aspects especially within
the urban demography. How the rural demography in Malaysia would respond is as yet unknown,
given the gap in electric car infrastructure that is available in these particular areas, however it can
be predicted that the same trend that occurred in urban areas would apply there as well at a slower
pace.

The response of drivers towards the purchase of electric car can be more complex in Malaysia
where the people are sensitive to the stimuli received externally. For car brands to increase their
sales in electric cars in Malaysia, it would be fruitful to approach their aims by letting their potential
customer base know how they are closing the environmental loop (i.e. disposal of batteries, recycling
of minerals, etc) and how they intend to minimise the environmental degradation and possible
slavery that arises with cobalt mining, as well as working with the government to ensure that the
public concerns regarding the entire environmental impact of the electric car cycle (from resource
mining and manufacturing to vehicle end-of-life policy) are assuaged. Thus, the long-term challenge
of moving the mass market from ICE to electric cars through clean energy in the entire supply chain
is crucial if the electric car industry is serious about thriving.
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