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ABSTRACT

Electric vehicles (EVs) have the potential to reduce significantly the amount of gasoline
consumed and carbon emissions produced during transportation. The transition from conventional
autos to EVs must be implemented in Thailand and Pakistan. Therefore, this study investigated the
determinants that drive customers to embrace EVs in Thailand and Pakistan to show a comparative
analysis. The survey comprised 520 respondents, including 220 from Thailand and 300 from
Pakistan. The data were gathered via an offline survey questionnaire using purposive sampling.
This study applied confirmatory factor analysis (CFA) and structural equation modeling (SEM)
techniques to provide a comprehensive informational framework about the variables of UTAUT2.
UTAUT2 is optimal for examining the adoption of new technology in consumer settings, as it
encompasses both practical considerations and psychological components. This study extended the

UTAUT2 to provide a thorough knowledge of the determinants affecting EV adoption,
I



emphasizing technological, behavioral, environmental, and policy-related issues. This research
offers a distinctive comparative examination of Thailand and Pakistan, two developing markets
where electric vehicle adoption is on the rise, despite UTAUT2's primary application in single-
country situations. This study investigates how these countries influence consumer behavior under
varied cultural and economic contexts. This comparative method facilitates a comprehensive
knowledge of the various factors influencing EV adoption, providing essential insights for policy
formulation and marketing strategies that can advance sustainable transportation solutions adapted
to regional contexts. The findings ultimately enhance EV adoption by addressing technological and
behavioral variables within a cross-cultural framework. The results show that in Thailand, factors
such as environmental concern, hedonic motivation, trust, behavior intentions, social influence, and
effort expectancy are significant factors. However, price value, facilitating condition, habit, and
satisfaction with incentive policies were insignificant factors. In Pakistan, environmental concerns
include price value, hedonic motivation, trust, behavior intentions, and habits. However,
conditions, social influence, effort expectancy, and satisfaction with incentive policies are
facilitated. Overall, the model results for Thailand and Pakistan differ; however, some factors were
similar in path-to-path analysis after the model was different. The study also provides practical
implications for policymakers and companies for mass adoption in Thailand and Pakistan. By
effectively incorporating these criteria, sustainable and competitive policies will enhance
consumers' likelihood of using EVs. In addition to the need to use EVs in institutional settings, the
state government must formulate a comprehensive plan for transitioning its current vehicle fleet

and public transportation to EVs.
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CHAPTER 1

INTRODUCTION

1.1 Background of the study

On average, most individuals, precisely nine out of ten, inhale polluted outdoor air that
surpasses the limit set by the World Health Organisation (World Health Organisation, 2016). As
per the United Nations (2014), over half of the global population already resides in urban regions,
and this proportion is projected to increase to 70% by 2050. The swift expansion of urban activities
has exacerbated air pollution in densely populated regions, heightening considerable health and
environmental issues. (Cavallaro et al., 2024; Cheng et al., 2016). Transportation pollutants,
primarily from fossil fuel vehicles, contaminate urban air. These emissions release nitrogen oxides
and particulate matter, contaminating the air and adversely affecting health. Enhancing urban air
quality necessitates reducing harmful pollutants by promoting cleaner, more efficient transportation
methods (Singh et al., 2023). The presence of densely built high-rise buildings and limited open
spaces can worsen air quality problems by restricting natural air circulation (Ahmed et al., 2021).
Mitigating air pollution necessitates enhancing the efficiency and equilibrium of vehicular energy
usage. This guarantees optimal energy utilization, decreases emissions, and facilitates the
integration of cleaner, renewable energy sources, thus fostering a healthier environment (Cavallaro
et al., 2024). To achieve widespread adoption, vehicle energy sources must be available
(Kongklaew et al., 2021; Savari et al., 2022).

Goswami and Sadhu (2021) emphasize the economic and time-efficient benefits of electric
vehicles (EVs), as well as their favorable environmental impacts (Karolemeas et al., 2021). EVs
differ from ICE vehicles due to the lack of several complex systems in traditional engines. Internal
combustion engine vehicles require coolant to prevent engine overheating, regular oil changes for

lubrication, and a starting battery to ignite the engine. Moreover, they have exhaust systems that



necessitate maintenance to control emissions. Electric vehicles include simpler drivetrains defined
by a reduced number of moving parts and the elimination of some components, hence significantly
decreasing maintenance costs and improving long-term reliability (Albatayneh, 2024; Vrazié et al.,
2014). In urban regions, a potential scenario entails transitioning from conventional vehicle fleets
to environmentally sustainable options, such as electric or hybrid automobiles. This change may
substantially diminish urban air pollution, lower greenhouse gas emissions, and foster a healthier
environment. Furthermore, it would promote sustainable urban growth and establish a benchmark
for future environmentally friendly transport efforts (Efthymiou et al., 2017; Woo et al., 2024). The
transition to clean energy and decarbonization depends on the widespread adoption of electric
vehicles (EVS) and electric mobility (Morton et al., 2017; Zhou et al., 2020). Individuals with a
solid environmental consciousness are less inclined to own vehicles that rely on fossil fuels (Joshi
et al., 2022). The concern about the environmental impact it causes may maotivate individuals to
choose electric automobiles instead of conventional ones (Bockarjova & Steg, 2014). Furthermore,
electric vehicles exhibit minimal adverse ecological consequences due to their recharging ability
and independence from finite fossil fuels (de Oliveira et al., 2022). Therefore, it is imperative to
develop adoption-related strategies and policies that can enhance the process's robustness,
effectiveness, and long-term viability (Karolemeas et al., 2021). Nevertheless, the broad adoption
of electric vehicles is expected to result in economic and technological challenges and benefits
(Ajanovic & Haas, 2016; Burra et al., 2024). Some of the major obstacles are the development of
charging infrastructure, improvement of the electrical distribution grid, addressing practicality
issues, and dealing with legal and privacy concerns related to coordinated "smart"” charging systems
(Trinko et al., 2022).

Tamilmani, Rana, Wamba, and Dwivedi (2021) and Dwivedi, Rana, Jeyaraj, Clement, and
Williams (2019) conducted a comprehensive analysis of UTAUT by employing meta-analysis and
structural equation modeling techniques on 162 prior studies. Their findings indicate that variables

like attitude were not considered mediators due to their potential for directly influencing behavioral



intentions. Hence, it would be intriguing to incorporate novel mediators, such as trust, into the
UTAUT2 framework. Chaouali, Yahia, and Souiden (2016) have discovered compelling data
demonstrating trust's significant impact on intention within the UTAUT?2 paradigm. Gu, Wei, and
Xu (2016) assert that trust plays a fundamental role in the decision-making process of adopters
when it comes to utilizing new technologies, particularly in the context of energy-efficient products
like electric vehicles (Gorton et al., 2021). Trust is widely recognized as crucial in uncertain
situations and risks (Yuen et al., 2020; Zhou, 2011).

The UTAUT?2 theory has a significantly higher predictive capacity than UTAUT. It can
explain around 74 percent of the variation in consumers' behavioral intention and 52 percent in
consumers' technology usage of the focus technology (Venkatesh et al., 2016). UTAUT?2 is
particularly suitable for studying consumer acceptance of technology, especially in electric vehicles
(Curtale et al., 2022). Arribas-lbar, Nylund, and Brem (2021) argue that adopting electric vehicles
requires government interventions due to market, system, and institutional problems hindering this
important technological transition. The empirical investigation of policy effects on electric vehicle
(EV) adoption remains a notable research gap (Hu et al., 2020).

Zhang, Bai, and Shang (2018) investigated the advantages of adopting electric vehicles
and the motivation to participate in incentive programs using data from 264 respondents. They also
suggested investigating the influence of policies on behavioral intentions towards electric vehicles.
They suggested that policies might mitigate the adverse effects of incentive policies being phased
out by the recognized environmental benefits of electric vehicles and enhance charging
infrastructure to minimize perceived risks. Furthermore, Trinko et al. (2022) examine the economic
viability of high charging power in locations with heavy traffic and propose that the infrastructure
of charging stations is undetermined. Therefore, it would be intriguing to investigate the moderating
influence of charging infrastructure.

Thananusak et al., 2020; Nguyen et al. (2024) underscore that charging infrastructure is

essential for the extensive deployment of electric vehicles (EVs). Robust and accessible charging



networks enhance consumer confidence by mitigating apprehensions regarding range anxiety and
the convenience of recharging. This guarantee motivates additional individuals to contemplate and
invest in electric vehicles, thus facilitating increased adoption and the transition to sustainable
transportation. Murugan and Marisamynathan (2024) examined policies related to adopting
charging facilities. They proposed investigating the impact of charging infrastructure in developing
nations, as the willingness of users to adopt EVs differs across countries owing to factors such as
the availability of charging infrastructure, incentives, consumer behavior, and user awareness.
Similarly, Burra et al. (2024) examined the impact of charging infrastructure on EV ownership.
They proposed further investigation into this topic due to their inadequacy of sample size and study
type. Prior studies have examined facilities (Hu et al., 2020; Zhang et al., 2018), although the
specific aspect of charging station facilities remains unexplored. This study has examined charging
infrastructure as a moderating variable. Electric vehicles are a recent entrant in the transportation
business, and numerous research have been undertaken in wealthy nations. Nonetheless, research
in developing nations like Thailand and Pakistan remains insufficient. Previous research has
concentrated on infrastructure and incentives in industrialized nations, including China, the United
States, and Europe (Zhang et al., 2018; Trinko et al., 2022; Curtale et al., 2022).

Thanatrakolsri and Sirithian (2024) emphasized that Thailand confronts substantial
issues concerning air pollution and greenhouse gas (GHG) emissions from road
transportation. Notwithstanding actions aimed at reducing emissions, such as the
promotion of electric vehicles (EVs) and public transportation, Thailand is anticipated to
experience a 6.58% rise in the number of vehicles on the road by 2030, resulting in elevated
emissions. The adoption of electric cars (EVs) and the reduction of vehicle kilometers
traveled (VKT) might substantially decrease greenhouse gas emissions and pollutants,
aiding the nation in fulfilling its commitments under the Paris Agreement. Similarly, In

Pakistan, air pollution from internal combustion engines, particularly from obsolete



automobiles, intensifies environmental and health issues. Bajwa and Sheikh (2023)
observed that metropolitan regions in Pakistan are significantly impacted by emissions
from two- and three-wheeled vehicles, which discharge detrimental particulate matter and
hazardous compounds. Both nations encounter significant environmental issues, although
they also undertake measures to shift to electric mobility.

Thailand has witnessed significant expansion in its electric car market, with electric
vehicle registrations surging by 380% from 2022 to 2023, indicating a swift adoption of
EVs. The Thai government aims for 30% of the national fleet to consist of electric vehicles
by 2030, bolstered by substantial infrastructure advancements, notably the proliferation of
charging stations. Conversely, Pakistan's electric car market remains nascent, with
approximately 15,000 electric vehicles currently in operation as of 2024. The nation has
established lofty objectives within its EV Policy 2020-2025, targeting the deployment of
up to 100,000 electric vehicles in the forthcoming years, with aspirations for 90% of
vehicle sales to be electric by 2040. Thailand possesses a sophisticated EV infrastructure
and substantial governmental backing, but Pakistan faces obstacles such as inadequate
infrastructure, insufficient consumer awareness, and the necessity for enhanced regulatory
enforcement. This study provides valuable insights into the distinct barriers and
opportunities for electric vehicle adoption in these two countries through a comparative
analysis, with implications for policy-making and infrastructure development in other
developing economies seeking to transition to sustainable transportation solutions. This
paper analyses the adoption of electric vehicles (EVs) in Thailand and Pakistan,
emphasizing the principal problems encountered by both nations. These nations face

similar challenges, including the necessity for comprehensive charging infrastructure and



legislation suited to their unique environments. The results underscore the significance of
incorporating solar energy and properly positioning fast-charging stations to facilitate the
extensive adoption of electric vehicles. This research compares the experiences of Thailand
and Pakistan, offering useful insights for other developing nations facing analogous
infrastructure issues, so establishing a foundation for future policy formation and research
in this domain.

To accomplish this goal, this study will examine the impact of several factors on usage
behavior in Thailand and Pakistan. Secondly, the intermediary function of trust and the intention
to utilize electric vehicles. Furthermore, the moderating function of charging infrastructure. Finally,
this study will expand the UTAUT2 framework by examining environmental, behavioral,
technological, and policy-related viewpoints. This study aims to assist practitioners in the field of
electric vehicles with marketing techniques specific to widespread acceptance and government

policy execution in Thailand and Pakistan.

1.2 Problem statement

Air pollution is a significant challenge in Thailand and Pakistan, and ICE is the most
significant contributor to poor air quality. Therefore, a shift from ICT to EV is vital. However,
people are still reluctant to adopt because of many factors, such as policies and infrastructure.
Therefore, this study has provided implications and a clear picture for practitioners, government,
and policymakers to encourage mass adoption.

In Thailand, air pollution is worsening owing to the country's reliance on fossil fuels; cars
are one of the significant contributors to poor air quality. The Thai Ministry of Energy has decided
to raise domestic electric vehicle production by 30% by 2030. According to Thailand's Energy
Efficiency Plan 2015 (EEP2015), the transportation sector has the most significant potential to cut

energy usage. Energy consumption in the transportation sector is expected to drop by 40% by 2036,



with 1.2 million private electric vehicles on the road, implying lower energy consumption. EVs can
tremendously reduce fuel usage and CO2 emissions in the transportation sector. In a recent study
in Thailand, Kongklaew et al. (2021) concluded that the main problems with adoption are financial,
performance, and infrastructure, which challenge governments, policymakers, stakeholders, and
the private sector to overcome these barriers. The most concerning EV barrier is public
infrastructure, which could imply that currently available infrastructure does not meet public
satisfaction. Issues regarding adopting electric vehicles must be resolved to maintain air quality
and conserve energy. As a result, this research is an initial endeavor to explore the factors affecting
adopting electric vehicles in Thailand.

In the repost of Ullah (2019), The transportation sector has been growing with double-digit
growth in Pakistan. Almost all of the transportation sector is dependent on oil-based products, and
the country spends almost USD 13 billion on oil imports every year. If our transport sector
continues to grow at the same double-digit rate, the bill for oil import is expected to reach USD 30
billion by 2025. Pakistan has already been declared the seventh most vulnerable country due to the
effects of climate change (Global et al., 2018). In Pakistan, EVs can readily utilize the power—
supply glut in the next several years. According to our estimates, almost 500,000 EVs can be fully
charged daily with a supply of just under 1000 MW after considering all the transmission and
distribution losses. Due to the efficiency of battery-based energy storage, EVs can give the same
mileage at one-third of the cost compared to their Flexible fuel vehicles (FFV) rivals. Almost 37
percent of electricity generation in Pakistan is from renewable sources. Adding this to the efficiency
of EVs results in 70-80 percent less environmental emissions when compared to FFVs. This means
that while the tailpipe emissions of EVs are zero, the overall impact of EVs is around 70-80 percent
reduction in environmental emissions in the overall energy value chain. Environmental pollution is
a severe concern for the earth’s atmosphere, S0 a dire need has emerged to address the potential
threat. The world has realized the significance of EVs in promoting sustainable global development.

Whether developed, developing, or underdeveloped, many countries across the globe have set



targets to incorporate a fixed number of EVs into their transportation network over the next few
years. In Pakistan, environmental pollution is not a threat. Instead, its adverse effects can be easily
quantified. Therefore, Pakistan needs an even more ambitious plan to limit environmental
degradation, and the introduction of EVs in Pakistan can potentially be a substantial component of

this plan.

1.3 Research Gap

Current research on electric vehicle adoption inadequately encompasses all pertinent
aspects affecting the adoption process. The influence of charging infrastructure on adoption is
notably under-examined, especially in developing nations like Pakistan and Thailand. These studies
frequently neglect to account for the varied consumer behaviors, technological factors,
environmental influences, and policy-related perspectives that affect adoption in different regions.
Consequently, additional research is required to broaden the analyzed factors, incorporate a more
diverse array of stakeholders, and evaluate the moderating impacts of charging infrastructure on
electric vehicle adoption across different geographical contexts, especially in emerging economies.
This might be accomplished by employing more extensive models, such as the expanded UTAUT2.

This study by Boubker et al. (2024) analyses the factors affecting electric car (EC) uptake
in Morocco, emphasizing important characteristics like relative advantage, perceived ease of usage,
green perceived usefulness, environmental concern, and social impact. These characteristics
positively influence people's opinions about ECs, augmenting their inclination to embrace them.
Nevertheless, the study population was confined to automobile consumers, and broadening the
research to encompass experts and professionals involved in the EV production process could
enhance the model and yield a more profound comprehension of how EC attributes affect adoption.
The study examined only six variables in assessing the determinants of EC adoption intention;
future research could enhance this model by including additional factors such as EC characteristics,

social status, trust, and individual traits to understand the adoption process better.



Curtale, Liao, and Rebalsk (2022) conducted a quantitative study on transitional behavioral
intention to use autonomous electric cars in European countries by applying UTAUT2 and collected
data from 2154 respondents from France, Italy, the Netherlands, and Spain. The multi-group
analysis showed heterogeneous intentions across the countries. Further, it allowed future
researchers to explore other factors of UTAUT2, such as price value and habits, to have a more
solid understating of electric vehicles. Similarly, Khazaei and Tareq (2021) explored the adaptation
of electric vehicles in Malaysia with 322 respondents. For the future, it is recommended to include
performance expectancy, price value, and habit to understand better electric vehicles based on
UTAUT2, as the current study could provide a precise implementation of UTAUT2. Therefore, it
will be fruitful for future researchers to investigate electric vehicles based on extended UTAUT2
for a clear picture.

Tamilmani, Rana, Wamba, and Dwivedi (2021) and Dwivedi, Rana, Jeyaraj, Clement, and
Williams (2019) argued that after rigorously examining UTAUT using meta-analysis and structural
equation modeling techniques on 162 previous pieces of research, variables such as attitude were
not included as mediators because they can have a direct effect on behavioral intentions. Therefore,
it would be interesting to include new mediators, such as trust, in the mechanism of UTAUT2.
Incorporating trust into the UTAUT2 model, Riffai, Grant, and Edgar (2012) and Chaouali, Yahia,
and Souiden (2016) find strong evidence for the role of trust in affecting intention as well as use
behavior (Yuen et al., 2020). According to Gu, Wei, and Xu (2016), trust is a basis for adopters’
decisions to use new technologies, especially in energy-efficient products such as electric vehicles.
Indeed, trust is considered a focal concept in uncertain and risky situations (Yuen et al., 2020; T.
Zhou, 2011).

In the study of Arribas-lbar, Nylund, and Brem (2021), it has been mentioned that EV
adoption requires policy interventions, as the electric vehicle sector still lacks a whole perspective,
structure, and ecosystem governance since the coordination of policies requires cooperation, not

only from different public national and international authorities but also between the different
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stakeholders and participants in the ecosystem. Therefore, there is still a significant research gap
regarding empirical analysis of the effect of policies on EV adoption Hu, Wang, & Li, (2020).
Similarly, Zhang, Bai, and Shang (2018) explored the benefits related to adaptation of electric
vehicles and motivation toward incentive policies based on 264 respondent data, further
recommended examining the impact of policies on behavioral intentions towards electric vehicles
as policies can reduce the negative impacts of incentive policy phasing out by outstanding EV’s
environmental benefits and increasing charging facilities to reduce perceived risks. Additionally,
Trinko et al. (2022) studied the economic feasibility of high charging power in high-traffic areas
and suggested that the infrastructure of charging stations is still undefined; therefore, it will be
interesting to explore the moderating role of charging infrastructure.

Yuen, Cai, Qi, and Wang (2020) explored factors influencing autonomous vehicle
adoption based on the technology acceptance model and innovation diffusion theory and further
suggested that studying actual behavior and using another model, such as the Unified Theory of
Acceptance and Use of Technology2, As UTAUT2 is a more appropriate model for technology
adoption in the consumer context. Wu et al. (2019) conducted a study on the role of environmental
concerns and intention to use electric vehicles in China based on the TAM model, as the study
considered young respondents and prospective users. They further recommended studying other
factors related to technology adoption in the context of electric vehicles to understand behavior
thoroughly. Based on the above studies, this study investigated factors affecting the adoption of
electric vehicles, a moderating effect of charging infrastructure based on an extended unified theory

of acceptance and use of technology (UTAUT?2).

1.4 Contextual Gap

Burra et al. (2024) addressed a deficiency in understanding the determinants influencing
EV ownership, particularly at a localized scale. This is crucial for optimising public charging

infrastructure investments. They employed a methodology that integrates a discrete choice model
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with a synthetic population generated by a Bayesian network. The research primarily focused on
Maryland, United States, and examined the impact of public charging stations (level-2 chargers and
DC fast chargers) on the quantity of electric vehicle users at the census tract level. Several
significant factors influencing electric vehicle (EV) usage were identified, including the availability
of rapid charging, the option to charge at the workplace, and the capacity to work remotely. The
model applied to the fabricated population indicated that electric vehicle adoption will accelerate
more rapidly in suburban areas than urban centres, with higher-income demographics being the
most inclined to purchase an electric vehicle. This indicated that disparities in EV ownership are
influenced by geographic location and income levels. Also, it is important to use the most recent
data to show how quickly the market for electric cars and charging stations is changing. This
method might be beneficial in other states or countries where the electric vehicle business is still
new to find the most significant problems and best chances to get people to buy electric cars. This
is an excellent way for policymakers in Thailand and Pakistan to learn about how charging
infrastructure varies by area, how different factors affect adoption rates, and the demographics that
affect how well electric vehicles are received. Putting money into infrastructure and giving benefits
suited to these needs could speed up the switch to electric vehicles, ensure everyone has a fair
chance, and help the EV market grow in both countries.

The research of Asadi et al. (2021) formulates a model that combines the Theory of Planned
Behaviour (TPB) and the Norm Activation Model (NAM) to forecast customers' intention to
embrace electric cars (EVSs). The results demonstrate that variables such as attitude, perceived
value, consumer efficacy, subjective norms, perceived behavioral control, and personal norms
substantially affect intentions to adopt electric vehicles. The study has drawbacks, notably its
dependence on behavioral intentions instead of actual adoption and its utilization of the Theory of
Planned Behaviour (TPB) and the Norm Activation Model (NAM), indicating that future research
would benefit from integrating alternative frameworks such as the Technology Acceptance Model.

The findings, derived from research conducted in Malaysia, may lack generalizability to other
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situations. Consequently, it would be pertinent to undertake research in Pakistan and Thailand, as
these developing nations encounter distinct problems and opportunities regarding EV adoption. At
the same time, most existing studies have concentrated on industrialized countries. These nations
encounter varying socio-economic conditions, infrastructural obstacles, and consumer behaviors
that may affect electric vehicle adoption. Executing analogous studies in these places would yield
significant insights and assist in customizing policies and methods to enhance EV adoption in
emerging nations, taking into account their distinct conditions and developmental phases.

Ponsree et al. (2020) investigated environmental knowledge and intents for electric
vehicles in Khon Kaen, Thailand. Nonetheless, the survey mostly concentrated on feedback from
adolescents, which may not accurately reflect the wider demographic of Thailand. This constraint
indicates that subsequent studies should focus on gathering data from a broader range of
demographic groups to enhance the credibility and generalizability of the findings. A broader
representation of age demographics, income brackets, and geographic areas would yield a more
thorough comprehension of the determinants affecting electric vehicle adoption in Thailand.
Consequently, gathering data from metropolitan areas like Bangkok would be valuable, as they
exhibit greater diversity in demographics, income levels, and consumer behaviors. Research in
metropolitan areas would yield a more thorough understanding of the factors affecting electric car
adoption among a broader and more representative demographic. This would enhance the
applicability of the findings to the broader Thai public and influence specific policies and tactics
for advancing EV adoption in the nation.

Research on the potential of electric vehicles in developing nations, particularly Thailand,
proposed improving the electric vehicle sector through infrastructure development, consumer
education, and government legislation (Rajper & Albrecht, 2020). Considering that Thailand and
Pakistan encounter analogous developmental issues, it would be beneficial to correlate the findings
of this study with those from Pakistan. Both nations encounter distinct obstacles to electric vehicle

adoption, including inadequate charging infrastructure, user knowledge, and financial accessibility.
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Investigating EV adoption in Thailand and Pakistan can yield significant comparative insights,
facilitating customized recommendations to enhance EV uptake in emerging countries and advance
sustainable transportation solutions.

Yaqoob et al. (2021) emphasize the recent endorsement of Pakistan's National Electric
Vehicle Policy (NEVP), which seeks to attain a 30% objective for EVs in all passenger vehicles
and heavy-duty trucks by 2030, with a long-term goal of achieving 90% EV adoption by 2040. This
strategy represents a crucial advancement in transforming Pakistan's transport industry, as it aims
to diminish the nation's carbon emissions and minimize its reliance on imported oil, which incurs
an estimated annual cost of 13 billion USD. Adopting electric vehicles presents numerous benefits,
such as improved energy efficiency and a cleaner, zero-emission substitute for traditional petrol
and diesel vehicles. Moreover, transitioning to electric vehicles may diminish Pakistan's
susceptibility to volatile oil prices and foreign supply chain disturbances. Nonetheless, the study
highlights the difficulties in achieving these objectives. Notwithstanding the presence of policies
designed to advance renewable energy and alternatives to mineral oil, their execution has been
lethargic, as the Economic Coordination Committee (ECC) faces challenges in developing the
requisite infrastructure and regulatory framewaorks to facilitate electric vehicle adoption. To achieve
its ambitions for electric vehicles, Pakistan must urgently enhance charging infrastructure, offer
targeted incentives for customers and producers, and ensure effective governance and policy
enforcement. Moreover, additional investigation into the impediments to electric vehicle adoption,
including consumer attitudes, financial incentives, and infrastructural deficiencies, is essential for
expediting the shift to electric mobility in Pakistan.

Ashraf Javid, Ali, Abdullah, Campisi, and Shah (2021) investigated the adoption of electric
vehicles in Pakistan via the lens of the Norm Activation Model (NAM), emphasizing the impact of
environmental concerns, personal norms, and social influence on consumers' intentions to embrace
electric vehicles (EVs). The authors noted that the restricted sample size of their study might not

adequately represent the population's diversity, indicating the necessity for further research
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utilizing a more prominent and more representative sample. Furthermore, they advised that
subsequent research should concentrate on the effects of regulations, as governmental measures
and incentives are essential for fostering electric vehicle usage in Pakistan. Policymakers must
prioritize infrastructure enhancement, financial incentives, and measures to address obstacles such
as elevated costs and insufficient charging stations to expedite the transition to electric vehicles.

The study of Mouhy-Ud-Din et al. (2024) reveals a notable deficiency in comprehending
the effects of electric vehicle (EV) charging choices in developing nations, particularly those with
inadequate power infrastructure. It contrasts home and rapid charging, emphasising their unique
economic and technical implications, while noting the insufficient study on the influence of these
approaches on daily power use as electric vehicle adoption increases. The study underscores the
importance of solar power in alleviating grid strain and highlights the necessity for additional
research and policy formulation to guarantee a dependable electricity supply. The study, conducted
in Pakistan, is pertinent to other emerging nations facing analogous power issues, emphasizing the
necessity for customized policies to accommodate the increasing demand for EV charging. It
concludes that efficient and cost-effective fast charging stations can be installed at venues such as
places of worship, businesses, and shopping centers to alleviate the demand for home charging.
The study advocates for the augmentation of the EV load profile by incorporating diverse vehicle
models with varying battery capacities, investigating flexible charging requirements, and
conducting additional analysis of different organizations and infrastructure configurations to
enhance comprehension of EV charging necessities in developing nations.

This study has explored the adoption of electric vehicles (EVs) in Thailand and Pakistan,
emphasizing significant hurdles. Both nations encounter analogous challenges, including the
necessity for a comprehensive charging infrastructure and rules customized to local circumstances.
The results underscore the significance of incorporating solar energy and correctly positioning fast-

charging stations to facilitate sustainable electric vehicle uptake. This comparative analysis offers
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significant insights for developing nations with analogous infrastructure difficulties and establishes

a foundation for future research and policy formulation.

1.5 Why Thailand and Pakistan

Technologies that contribute to a carbon-neutral society by reducing carbon emissions have
drawn wide attention from all over the world, as climate change and global warming are emerging
as big threats. Against this background, the transportation sector, which consumes a great amount
of primary energy, is undergoing a significantly important updating through electrification. It is
reported that with the development of electric vehicles, greenhouse gas emissions can be reduced
by 20% and by a further 40% if the electricity is produced by renewable energy. Many countries
and organizations have proposed remarkable policies and initiatives, especially in Asia. Countries
like Thailand and Pakistan are facing serious environmental issues, and road transportation is the
top contributor, especially in major cities. The main reason behind taking these two countries is
that both are in the initial stage of implementation of EV policies and have set goals for a decade.

Thanatrakolsri and Sirithian (2024) argued that Thailand faces difficulties due to air
pollution and greenhouse gas (GHG) emissions, mainly from road cars. Notwithstanding initiatives
designed to mitigate emissions, including promoting electric vehicles (EVs) and public transport,
the number of vehicles on the road will rise by 6.58% by 2030, resulting in elevated emissions. By
adopting electric vehicles (EVs) and decreasing vehicle kilometers traveled (VKT), Thailand can
markedly diminish greenhouse gas (GHG) emissions and pollutants in the transportation sector by
the nation's obligations under the Paris Agreement. Likewise, in Pakistan, pollution is due to
internal combustion engines; as noted by Bajwa and Sheikh (2023), urban areas in Pakistan have
considerable air pollution, chiefly resulting from emissions of two- and three-wheeled vehicles and
poorly maintained automobiles, which emit harmful particulate matter and toxic chemicals. These
vehicles, abundant with outdated engines, release high levels of pollutants, exacerbating

environmental and health concerns nationally. Elevated sulfur levels in fuels and inadequate
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exhaust systems intensify the issue. The Electric Vehicle Association of Thailand (EVAT) claims
significant growth in the nation's electric vehicle sector, with new registrations of Battery Electric
Vehicles (BEVs), including electric automobiles, increasing to 76,366 units in 2023 from 9,678
units the prior year. In 2023, electric vehicle registrations across various types were 100,219 units,
reflecting a remarkable growth rate of 380% from 20,816 units in 2022. This significant rise
highlights the rapid progress and optimistic outlook of electric mobility in Thailand. Predictions
indicate that electric car sales may attain between 90,000 and 100,000 units in 2024. The Thai
government aims to achieve a 30% electric vehicle representation in the national fleet by 2030.
Enhancing various electric vehicle infrastructure, including charging stations, facilitates this
initiative and encourages more consumer use of electric automobiles. The import of electric
vehicles under the EV 3.5 program is projected to approximate 175,000 units from 2023 to 2024
(Bangkokpost, 2024).

As a developing South Asian nation, Pakistan is just beginning to adopt electric vehicles.
The current quantity of electric vehicles on the road is approximately 15,000 and is anticipated to
rise. Under its EV Policy 2020-2025, Pakistan has set objectives of up to 100,000 automobiles,
500,000 two- and three-wheelers, 1,000 trucks, and 1,000 electric buses within five years of the
policy’s implementation. The program stipulates that 90% of automobile sales, including two- and
three-wheelers, buses, and trucks, are to be electric by 2040. According to the Ministry of Finance,
Pakistan has around 27 million registered two-wheelers, 1 million three-wheelers, and 4.5 million
four-wheelers (Outlook, 2024).

Each country encounters unique problems and opportunities in its electric vehicle adoption
process. Thailand's swift increase in EV registrations and manufacturing is bolstered by a robust
infrastructure and significant governmental initiatives to achieve future objectives. Conversely,
Pakistan remains in the nascent phase, exhibiting low electric vehicle figures although possessing
potential strategies and policies to encourage local manufacturing and market uptake. Through

comparative analysis, your research can provide significant insights into how emerging nations in
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South Asia might overcome challenges related to infrastructure, consumer awareness, and policy
formulation to expedite electric vehicle adoption. This international comparison would offer a
worldwide viewpoint on the obstacles and approaches to advancing sustainable mobility in

developing economies.

1.6 Research question

1. What will be the impact of factors on EV adoption?

2. What will be the mediating effect of trust and behavioral intentions between factors and
use behavior?

3. How does charging infrastructure moderate the relationship between factors and trust?

4. What is the difference between adoption in Thailand and Pakistan?

1.7 Research objectives

1. To examine the impact of factors on EV’s adaptation.

The main research objective is to empirically investigate the impact of factors affecting EV
user behavior. Factors include environmental concerns, price value, hedonic motivation,
facilitating condition, effort expectancy, social influence, and satisfaction with incentive
policies.

2. To examine the mediating role of trust and behavioral intentions.

This objective tests the mediating role of trust behavior intentions and user behavior.
Factors include environmental concerns, price value, hedonic motivation, facilitating
condition, effort expectancy, social influence, and satisfaction with incentive policies.

3. To explore the moderating role of charging infrastructure.

This objective tests moderation between environmental concerns, price value, hedonic

motivation, facilitating conditions, and trust.

4. To compare the adoption levels of Thailand and Pakistan.
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This objective aims to compare the differences and similarities between Thailand and

Pakistan.

1.8 Significance of the study

The theoretical significance is going to be the contribution to UTAUT?2 literature in terms
of extending by adding more variables to the theory in the setting of electric vehicle adoption
context as well as contribution in the literature of use consumer behavior and technology adoption.
This study will add some exciting variables, such as environmental concerns, satisfaction with
policies, and trust in the mechanism of UTAUTZ2. This study also has significance for the managers
or practitioners of the automobile industry who are offering EVs; this study will identify the factors
that can influence consumer behavior in adopting EVs, as consumer behavior is very important for
increasing the number of electric vehicles. So, practitioners can consider these factors to make
consumers trust their intentions and use electric vehicles. For more details about the significance,

refer to the implication in Chapter 5.

1.9 Scope of the study

The population of the study is the auto sector of Thailand and Pakistan, and the respondents
are electric vehicle users. This study used extended UTAUT2 to explore technological, behavioral,
environmental, and policy-related perspectives.

The study will cover the following variables.
e Environmental concern
e Price value
e Hedonic motivation
o Effort expectancy
o Facilitating condition

e Habit
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e Social influence

e Satisfaction with incentive policies
e Trust

o Behavioral intentions

e Use behavior

e Charging infrastructure

1.10 Definitions

e Environmental Concern: The environmentally concerned consumer is ‘the one who
knows that the production, distribution, use, and disposal of products leads to external
costs, and who evaluates such external costs negatively, trying to minimize them by his/
her behavior.

o Price Value: Price is defined as the amount of money a business charges or the sum of the
value customers pay for the benefits of having or using a product/service.

e Hedonic motivation: Hedonic motivation is defined as “‘the fun or pleasure of using a
technology.

e Facilitating condition: The facilitating condition is mainly represented by the Information
technology infrastructure and the organization, e.g., computers, speed of internet,
communication integration/ cloud integration, etc.

e Habit: It is defined as the extent to which people tend to perform behavior automatically
because of learning.

e Effort expectancy: The perception of an institution and how easily it can do the job by
using the technology; the interaction with the system is easy to use, easy for me to become
skillful by using it, and easy to operate the system.

e Social Influence: The definition of social influence is “the intensity of institution

perception that what other gives importance after using the new technology.”
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Satisfaction with Incentive Policies: The degree to which people are satisfied with the
incentive policies for electric taxis is the extent to which customers compare their perceived
effects of incentive policies with their expected values.

Trust: Trust enables the existing relationship to be enduring, moving beyond the
consideration of a one-time transaction.

Behavioral intentions: Behavioral intention is the measure, or intensity, of an individual’s
intention to perform a specific behavior.

Use Behavioral: Buying behavior is generally associated with purchasing in a responsible,

ethical, sustainable, and environmentally friendly way.



CHAPTER 2

LITERATURE REVIEW

2.1 Electric Vehicles

There has been much focus on the issue of environmental deterioration in recent years due
to the unchecked and persistent release of harmful atmospheric pollutants from a wide range of
human activities. The primary cause is industries' use of fossil fuels and the transportation sector
(Asadi et al., 2020; Sabri et al., 2016). More greenhouse gases have been produced as the number
of people who own cars has increased worldwide (Xu et al., 2019), creating significant challenges
for environmental protection and energy independence (Chandra et al., 2010; Huang & Ge, 2019).
About 60 million barrels of oil per day (nearly 70% of total oil production) is used to power the
world's one million vehicles, reports the International Energy Agency (IEA); nearly 36 million
barrels of daily oil consumption is associated with private vehicles, leading to 14 million tons of
carbon dioxide emissions (Sang & Bekhet, 2015). Therefore, it may be considered a good idea to
switch from traditional cars to ones powered by alternative energies (Tu & Yang, 2019).

Electric cars were invented before steam engines were invented. However, more than a
century has passed with no advancement in the use of electric vehicles due to poor endurance,
charging issues, and low safety. Around the same time, the petroleum industry underwent a
revolution, and internal combustion engine technology advanced to the point where internal
combustion engine cars became the norm (Hagman & Langbroek, 2019; Yang et al., 2018).

Due to a gasoline shortage brought on by the "oil crisis,” automakers were obliged to
explore alternate energy sources, and electric vehicles once again drew much attention. Toyota's
"Prius" became the world's first mass-produced hybrid car when it was introduced in Japan in 1997.
Nickel-metal hydride batteries and an internal combustion engine power it. This is a historic

occasion, and its success reflects consumer concerns about growing gas prices and carbon
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emissions (Hagman & Langbroek, 2019; Yang et al., 2018). Many automakers have announced
plans for electric car manufacturing in the last ten years, including the Tesla, Chevrolet Volt, Nissan
LEAF, Smart ED, Ford C-Max, and BMW i3. At the moment, there are four primary types of
electric vehicles: hybrid electric vehicle (HEV), plug-in hybrid electric vehicle (PHEV), all-electric
vehicle (commonly referred to as a BEV or AEV for short), and plug-in electric vehicle (PEV)
(Hardman, 2019; Sellmair & Schelo, 2019). China and the United States are the world's top
producers and consumers of electric vehicles, with about half of all sales occurring in this region

(Hao et al., 2020).

2.2 Theories Used in the Adoption of Electric Vehicles

In the context of EVs, Egbue and Long (2012) studied barriers to the mass adoption of
electric vehicles and used the theory of planned behavior. Similarly, Singh et al. (2020) also used
TPB to study EVs. In the same context, Mohammed, Niesten, and Gagliardi (2020) developed a
theoretical framework “FAST” for firm adoption of sustainable technologies (FAST) based on the
following theories: a unified theory of acceptance and use of technology (UTAUT), Technology,
Organization and Environment (TOE) model, and theory of organizational emotions towards
adoption. Another study in the EVs domain showed the importance of policies in EV adoption
using TAM (Wang et al., 2018). Peters and Dtitschke (2014) examined the perception of consumers
about EVs based on (DOI) diffusion of innovation theory. He and Zhan (2018) explored EV
adoption using the NAM norm activation theory. He and Hu (2022) also explored the same domain
of EVs based on affect-as-information theory. Curtale, Liao, and Rebalsk (2022) used UTAUT2 in
the domain of electric cars. In prior studies, different theories have been applied to the context of
electric vehicle adoption. So, this study will use UTAUT?2 as UTAUT is the combination of eight
different theories (Dwivedi et al., 2007; Dwivedi & Weerakkody, 2007b; Kapoor et al., 2014).
UTAUT2 is more appropriate for technology adoption studies in the consumer context (Tamilmani

etal., 2021).
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2.3 Unified Theory of Acceptance and Use of Technology UTAUT?2

Development of the Unified Theory of Acceptance and Use of Technology (UTAUT?2) as
a technology acceptance model (Venkatesh et al., 2003; Venkatesh et al., 2012). The primary goal
of the UTAUT2 is to characterize the gap between the ideal and real uses of an information system
from the user's perspective (Venkatesh et al., 2003a, 2012a). UTAUT2 is the combination of
different theories, such as the Technology Acceptance Model (TAM), Diffusion of Innovation
(Dol), Theory of Planned Behaviour (TPB), and Task Technology Fit (TTF). Most commonly,
these theories were used to investigate questions about adoption and diffusion-related issues
(Dwivedi et al., 2007; Dwivedi & Weerakkody, 2007b; Kapoor et al., 2014). Social Influence from
Theory of Reasoned Action (TRA), Facilitating Conditions and Social Influence from the Theory
of Planned Behaviour (TPB), Performance Expectancy and Effort Expectancy from Technology
Acceptance Model (TAM), Performance Expectancy, Effort Expectancy and Social Influence from
Technology Acceptance Model2 (TAM2), Performance Expectancy, Effort Expectancy, Social
Influence and Facilitating Conditions from Innovation Diffusion Theory (IDT), Performance
Expectancy from Social Cognitive Theory (SCT), Performance Expectancy from Motivational
Model (MM), Performance Expectancy, Effort Expectancy, Social Influence and Facilitating
Conditions from Model of PC Utilization (MPCU) and the Performance Expectancy, Social
Influence and Facilitating Conditions from Combined TAM-TPB (C-TMA-TPB) (Amrouni et al.,
2019). Given a thorough audit of eight predominant technology acceptance models, Venkatesh et
al. (2003) established a unified theory of acceptance and use of technology (UTAUT) in the
organizational framework emphasizing the utilitarian value (extrinsic motivation) of organizational
users after the elimination of similar/redundant constructs. The emergence of consumer
technologies prompted researchers to adapt the UTAUT model for a consumer setting, where they

could place greater emphasis on consumers' hedonic value (intrinsic motivation). As a result, the
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original UTAUT was expanded with the addition of three new constructs—hedonic motivation,
price value, and habit—and this updated version is commonly referred to as UTAUT2.

UTAUT has many practical uses, but it was the replications and expansions that were
crucial to understanding how widely people would embrace the technology and where its
theoretical boundaries would go. Literature on IT acceptance and usage behavior has led to the
development of an updated version of the theory (UTAUT?2) (Dwivedi et al., 2019; Tamilmani et
al., 2021). UTAUT?2 is a more robust method for revealing the primary phenomenon of EV
adoption since it takes into account more pertinent antecedents/predictors. Hedonic price, habit,
and incentive were all identified as new constructs in UTAUT?2, but voluntariness was removed as
a moderator. Not taking some of the variables in the research of EV adoption is not an uncommon
practice in the transportation context (Curtale et al., 2022b; Kapser et al., 2021), as well as studies
in e-shopping have not included variables that were not appropriate in the context (Rehman et al.,
2022). Tamilmani et al. (2021) and Venkatesh et al. (2016) argued that UTAUT2 might have
various extensions, such as adding new exogenous, endogenous, mediator, and outcome
mechanisms. So, this study will extend the UTAUT2 by exploring new perspectives such as

environmental, behavioral, and technological policy related to the electric vehicle adoption context.

2.4 Environmental Concern

Grunert and Juhl (1995) define an environmentally concerned consumer as ‘the one who
knows that the production, distribution, use and disposal of products leads to external costs, and
who evaluates such external costs negatively, trying to minimize them by his/ her behavior’ (p. 44).
With the deterioration of environment, public awareness of environmental protection improves
gradually (Wang, Shen, & Jin, 2017). Environmental concern (EC) is related to public awareness
of environmental problems, which can be indicated by attitude, recognition and response towards
environmental issues (Weigel & Weigel, 1978). Albayrak, Aksoy, and Caber (2013) and Stern and

Dietz (1994) suggested three environmental concerns: egoistic concerns, altruistic concerns, and
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biospheric concerns. Where the egoistic concern is related to individuals’ self-benefits, altruistic
covers people as a whole, and lastly, the biospheric concern is related not just to humans but also
to other creatures such as animals. According to Karolemeas et al. (2021), the quality of the
environment is declining day by day, and the transportation sector is one of the top contributors to
greenhouse gas emissions. The transport sector is important, particularly related to the environment,
as it is responsible for almost one-quarter of energy-related emissions Karolemeas et al. (2021).
Conventional transport systems dominated by private cars generated many environmental
consequences, such as scarcity of oil (Palma et al., 2011), deterioration of air quality, and

greenhouse gas (GHG) emissions (Bouguerra & Layeb, 2019).

Egoistic concerns

Environmental Altruistic concerns

Concern

Biospheric concerns

Sources: (Albayrak et al., 2013; Stern & Dietz, 1994a)

Figure 2.1 Environmental Concerns Model
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Researchers Latent Observed Key points Domain
Variable variable
Albayrak et al. Environmental  Egoistic benefits me Green Purchase
(2013) and Stern Concern concerns Behavior in
& Dietz (1994) o worse Telecom
Altruistic better quality
concerns
Biospheric benefit humans/
concerns creatures
Stern and Dietz Environmental  Egoistic benefits me Behaviour
(1994) Concern concerns related to
worse
Altruistic better quality Climate change
concerns
Biospheric Benefit humans/
concerns creatures.

2.5 Price Value

Price is a critical element that assists in predicting customer behaviors before,

during, and after using a product or service. Price is defined as the amount of money that a

business charges or the sum of values that customers pay for the benefits of having or using

a product/service (Hanif et al., 2010). In general, many factors can influence the results,

which should be appropriately considered in the assessment. The first among these are

economic elements, for example, the fuel price or the price of vehicles and batteries, which

are strongly dependent on the economies of scale in production (Lévay, Drossinos, & Thiel,

2017; Siragusa et al., 2022). In the context of electric vehicle Bridi, Jabra, and Hosani

(2022) suggested that price is an important factor and can cause issued, if it’s not nominal

therefore to attract new customers its vital to keep low price.
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Reasonable

Worth

Value

Sources: (Venkatesh et al., 2003a; M. Zhou et al., 2021a)

Figure 2.2 Price Value Model

Table 2.2 Price Value Details

Researchers Latent VVariable Observed Key points Domain
variable

Zhou et al. (2021) Price Vale Reasonable Reasonable Electric Vehicle
Worth Worth
value Value

Venkatesh et al. Price vale Reasonable Reasonable Banking

(2003)
Worth Worth
value value

2.6 Hedonic motivation

Hedonic motivation is defined as ‘‘the fun or pleasure derived from using a technology
(Venkatesh et al., 2003). Motivation can be divided into extrinsic and intrinsic, where extrinsic
refers to the utilitarian outcome and intrinsic refers to the self-fulfillment while engaged in the
activity (Vallerand, 1997). Van der Heijden (2004) extended TAM and found that adding an
element of enjoyment to an instrument leads to prolonged use. When considering the use of an IT
artifact, individuals make rational and emotional decisions (Koo et al., 2015). In the context of

sustainability, an important reason for consumer purchase of sustainable products is the hedonic
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motivation, or whether sustainable consumption improves one's feelings (Rezvani et al., 2017,

2018). Anticipating feelings of pleasure and excitement from the purchase of an electric vehicle

can increase the

Hedonic

probability of an

I

electric  vehicle

(Rezvani et al, 2018).

Fun

Motivation

Sources: (Venkatesh et al., 2003a; Zhou et al., 2021a)

Enjoyable

Entertainment

Figure 2.3 Hedonic Motivation Model

Table 2.3 Hedonic Motivation Details

Researchers Latent Observed Key points Domain
Variable variable
Zhou et al. Hedonic Fun Fun Electric
(2021) Motivation ) . Vehicle
Enjoyable Enjoyable
Entertainment Entertainment
Venkatesh et al. Hedonic Fun Fun Banking
(2003) Motivation ) g
Enjoyable Enjoyable

Entertainment

Entertainment

2.7 Facilitating condition

The facilitating condition is mainly represented by the Information technology

infrastructure and the organization, e.g., computers, speed of internet, communication integration/
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cloud integration, etc. (Wamba & Queiroz, 2019). The organizational infrastructure and the IT
infrastructure in the banking sector support the adoption (Kim & Song, 2018). The facilitating
condition is the resources necessary, compatibility, knowledge required, and assistance to operate
the technology (Venkatesh et al., 2003). Venkatesh et al. (2003) suggested three underlying
dimensions to measure facilitating conditions: perceived behavioral control, facilitating conditions,
and compatibility. Perceived behavior control is described as a person's perception of ease or
difficulty while performing an act. Facilitating conditions have been described as the degree to
which a user believes that existing infrastructure can help to use technology. Compatibility means

that users and technology can go along while using.

Perceived behavioral control

Facilitating

Condition

Facilitating condition

Sources: (Khazaei, 2019a; Venkatesh et al., 2003a)

Figure 2.4 Facilitating Condition Model

Table 2.4 Facilitating Condition Details

Researchers Latent Variable  Observed Key points Domain
variable
Khazaei (2019) Facilitating Perceived Resources Electric Vehicle
Condition behavioral Control Knowledge
Compatible
Facilitating
Condition he|p from

others
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Researchers  Latent Variable  Observed Key points Domain
variable
Venkatesh et al. Facilitating Perceived Resources Banking
(2003) Condition behavioral Control Knowledge
o Compatible
Facilitating
Condition he|p from
others
2.8 Habit

Habit is defined as the extent to which people tend to perform behavior automatically
because of learning (Venkatesh et al., 2012). Automatic behavior is formed by the accumulation of
knowledge and skills over time, and it is different from experience. Habit is viewed as prior
behavior and measured as the extent to which an individual believes logical time. Logical time (i.e.,
experience) can lead to different levels of habit, which depend on interaction and familiarity with
the target technology. In the context of electric cars habits are the result of repeated pleasurable
experiences in the same context (Moons & De Pelsmacker, 2015). In general, it can be expected
that positive emotions related to the habitual product experience of car driving will reinforce the
habit and inhibit people from adopting a new travel mode, such as the electric car (Klockner &

Matthies, 2004; Moons & De Pelsmacker, 2015).

Habit

Addicted

Must Use

Natural

Sources: (Venkatesh et al., 2003a; M. Zhou et al., 2021a)

Figure 2.5 Habit Model
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Researchers Latent Variable Observed Domain
variable
Zhou et al. (2021) Habit Habit Habit Electric Vehicle
Addicted Addicted
Must use Must use
Natural Natural
Venkatesh et al. Habit Habit Habit Banking
(2003) . !
Addicted Addicted
Must use Must use
Natural Natural

2.9 Effort expectancy

The effort expectancy can be defined as “the perception of an institution that how easily

can make the job by using the technology, The interaction with the system, easy to use, easy for

me to become skillful by using the system, easy to operate the system (Venkatesh et al., 2003).

Venkatesh et al. (2003) suggested three dimensions to measure effort expectancy: perceived ease

of use, complexity, and ease of use. Davis (1989) suggested that perceived ease of use is the degree

to which a person believes that using a particular system would be free of effort”. In the context

of electric cars effort expectancy plays an important role (Manutworakit & Choocharukul, 2022).

Further, focusing on employees of a telecommunication company in Paris, Fleury et al. (2017)

showed that effort expectancy is one of the most important drivers of corporate car-sharing and that

the perceived environmental friendliness of the service, despite a limited magnitude, plays a

significant role.
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Perceived ease of use

Effort
Expectancy

Ease of use

Sources: (Curtale et al., 2022a; Venkatesh et al., 2003a; M. Zhou et al., 2021a)

Figure 2.6 Effort Expectancy Model

Table 2.6 Effort Expectancy Details

Researchers Latent Observed variable  Key points Domain
Variable
Curtale et al. Effort Perceived ease of Simple Electric Vehicle
(2021) Expectancy use Skillful
easy to use
Ease of use learning
Zhou et al. (2021) Effort Perceived ease of Simple Electric Vehicle
Expectancy use Skillful
easy to use
Ease of use |earning
Venkatesh et al. Effort Perceived ease of Simple Banking
(2003) Expectancy use Skillful
easy to use
Ease of use learning

2.10 Social Influence

The definition of social influence is “the intensity of institution perception that what other
gives importance after using the new technology” (Venkatesh et al., 2003). The social influence is
what other stakeholders ( who are important to me and who can influence my behaviors) perceive
me after using the technology (Baishya & Samalia, 2020a). Venkatesh et al. (2003) studied social
influence with three underlying dimensions: subjective norms, social factors, and image. Social
norm means that the community will like my behavior and make them do what | do. Social
influence means that society will be influenced by my decision related to electric vehicles, and

image is related to the status symbol. In the domain of electric cars, Manutworakit and
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Choocharukul (2022) exhibited that social influence is a vital factor in terms of choosing electric

cars.

Subjective norm

R

Social
Influence

Social factor

Image
Sources: (Khazaei, 2019c; Venkatesh et al., 2003a)
Figure 2.7 Social Influence Model

Table 2.7 Social Influence Details

Researchers Latent Variable ~Observed Key points Domain

variable
Khazaei (2019) Social influence ~ Subjective norm  Influence  my  Electric Vehicle
behavior

Social factor
Image

Important to me
Society
status symbol

Venkatesh et al. Social influence

(2003)

Subjective norm
Social factor
Image

Influence
behavior
Important to me
Society

status symbol

my

Banking

2.11 Satisfaction with Incentive Policies

Satisfaction with Incentive Policies is defined as the degree to which people are satisfied

with the incentive policies for electric taxis, that is, the extent to which customers compare their

perceived effects of incentive policies with their expected values. Governments around the world

have introduced incentives to stimulate consumers to adopt electric vehicles, including financial
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incentives, information provision policies, and facilitation policies (Han et al., 2017; Wang et al.,

2018).

Purchase subsidy

Satisfaction Operation subsidy

with
Incentive Information
Policies
Facilitation

Sources: (Wang et al., 2018; Zhou et al., 2021)

Figure 2.8 Satisfaction with Incentive Policies Model

Table 2.8 Satisfaction with Incentive Policies Details

Researchers Latent Variable Observed Key points Domain
variable
Zhou et al. (2021)  Satisfaction with  Purchase subsidy  Purchase Electric Vehicle
incentive policies . subsidy
Operation
subsidy Operation
[ subsidy
Information
— Information
Facilitation
Facilitation
Wang et al. Satisfaction with ~ Sufficient Purchase Electric Vehicle
(2018) incentive policies g ; subsidy
Subsidy policy
o Operation
tax policies subsidy
Information

2.12 Trust

Trust enables the existing relationship to be enduring, moving beyond the consideration of

one-time transactions (Sargeant & Lee, 2004). Moorman et al. (1992) asserted that when an
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individual trusts an exchange partner, he/she willingly relies on the partner with whom he/she has

confidence. In this regard, Morgan and Hunt (1994) described trust as customers' perception of

confidence in the reliability and integrity of the provider.

P

Purchase subsidy

Operation subsidy

Information

Facilitation
Sources: (Choi & Hyun, 2017; Venkatesh et al., 2003a)
Figure 2.9 Trust Model
Table 2.9 Trust Details
Researchers Latent Variable  Observed Key points Domain
variable
Choi and Hyun, Trust Honest Honest Electric Vehicle
2017 and Ng et — | o @
al. (2018) Reliability Reliability
Responsible Responsible
Dependable Dependable
Venkatesh et al. Trust Honest Honest Banking
(2003) () 8 1
Reliability Reliability
Responsible Responsible
Dependable Dependable

2.13 Behavioral intentions

Behavioral intention (BI) is the measure, or intensity, of an individual’s intention to

perform a specific behavior (Fishbein & Ajzen, 1975). Consumers’ intentions toward electric
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vehicle purchase are a mixture of demographic, situational, contextual, and psychological factors

(Gunawan et al., 2022). According to Kim, Rasouli, and Timmermans (2014), psychological factors

and demographic profiles positively impact EV purchase intention.

Intend
Dail
Behavioral o
Intention
Future
Predict
Sources: (Alalwan et al., 2016; Venkatesh et al., 2003)
Figure 2.10 Behavioral Intentions Model
Table 2.10 Behavioral Intentions Details
Researchers Latent Observed Key points Domain
Variable variable
Alalwan et al. Behavioral  Intend Intend Electric Vehicle
(2016) Intentions ) :
Daily Daily
Future Future
Predict Predict
Venkatesh et al. Behavioral ~ Honest Honest Banking
(2003) Intentions e o
Reliability Reliability
Responsible Responsible
Dependable Dependable
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2.14 Use Behavior

Buying behavior is generally associated with purchasing in a responsible, ethical,
sustainable, and environmentally friendly way. According to Pago et al. (2013), use behavior
includes buying energy-efficient products, avoiding over-packaged goods, exhibiting a preference
for biodegradable and recycled articles, buying fair-trade and locally sourced products, contributing
not only to equity and wellbeing in the community but also to the reduction of pollution and the
preservation of the planet. According to Kumar and Ghodeswar (2015), such purchasing decisions
also take the form of supporting green companies, adopting sustainable consumption practices, and
being likely to spend more on green products. In fact, the literature contains several different ways
of measuring environmentally friendly purchasing behavior. Some researchers have focused more
on the functional aspects of these products, while others have adopted a more holistic approach to

buying behavior.

Experience

Choice

Use Behavior

Recommend

Sources: (Alalwan et al., 2016; Venkatesh et al., 2003)

Figure 2.11 Use Behavior Model



Table 2.11 Use Behavior
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Researchers Latent Observed variable Key points Domain
Variable
Alalwan et al. (2016)  Use Behavior  Experience Experience Electric
Vehicle
Choice Choice
Recommend Recommend
Venkatesh et al. Behavioral Experience Experience Banking
(2003) Intentions
Choice Choice
Recommend Recommend

2.15 Charging Infrastructure

The transportation sector is undergoing a rapid transition to electric power, which

eliminates tailpipe emissions and enables zero emissions from recharging with future clean electric

grids (Trinko et al., 2022). As the number of electric vehicles (EVSs) is significantly increasing,

impacts on power grid performance and efficiency, such as overloading, reduced efficiency, power

quality issues and disturbances, and voltage regulation, particularly at the distribution level, may

significantly increase in the near future (Amry et al., 2022; Khalid et al., 2021).

Charging
Infrastructure

oy

Uninterrupted

Worried

Unpractical

Sources: (Haustein & Hunecke, 2007; Joshi et al., 2022b)

Figure 2.12 Charging Infrastructure Model
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Researchers Latent Variable  Observed Key points Domain
variable
Joshi et al. Charging Uninterrupted Uninterrupted  Electric
(2022) infrastructure Vehicle
Worried Worried
Unpractical Unpractical
(Haustein and Charging Uninterrupted Uninterrupted  Transportation
Hunecke (2007) infrastructure

and Haustein

and Jensen
(2018)

Worried

Unpractical

Worried

Unpractical

2.16 Hypothesis

Hla: Environmental concern has a positive impact on trust.

H1b: Environmental concern has a positive impact on use behavior.

H2: Price value has a positive impact on trust.

H3: Hedonic motivation has a positive impact on Trust.

H4: Facilitating condition has a positive impact on Trust.

H5: Trust has a positive impact on behavioral Intentions

H6: Behavioral Intentions has a positive impact on use behavior.

H7: Habits has a positive impact on behavioral Intentions.

H8: Effort expectancy has a positive impact on behavioral Intentions.

HO9: Social influence has a positive impact on behavioral Intentions.

H10a: Satisfaction with incentive policies has a positive impact on behavioral Intentions.

H10b: Satisfaction with incentive policies has a positive impact on use Behavior.

H11: Trust and behavior Intentions sequentially mediated the relationship between environmental

concerns and use behavior.
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H12: Trust and behavior Intentions sequentially mediated the relationship between price and use
behavior.

H13: Trust and behavior Intentions sequentially mediated the relationship between hedonic
motivation and use behavior.

H14: Trust and behavior Intentions sequentially mediated the relationship between facilitating
conditions and use behavior.

H15: Behavioral intention mediates the relationship between habit and use behavior.

H16: Behavioral intention mediates the relationship between effort expectancy and use behavior.
H17: Behavioral intention mediates the relationship between social influence and use behavior.
H18: Behavioral intention mediates the relationship between satisfaction with policies and use
behavior.

H19a-e: Charging infrastructure moderates the relationship between environmental concerns/price

value/hedonic motivation/facilitating condition and trust.

2.17 Environmental Concerns and Trust

Global warming has heightened consumers' environmental awareness, leading them to
prioritize the purchase of green brands (Chang & Chen, 2014). Corporate entities are highly
motivated to enhance their production processes' environmental sustainability to present their
products as ecologically friendly to consumers (Laufer, 2003). Given the significance of
environmental friendliness to many consumers, they will doubt the product's environmental
dependability and efficacy and scrutinize its credibility (Chen & Chang 2012). A study of Han et
al. (2024) in Japan, South Korea, Singapore, and Taiwan, Environmental awareness mitigates
perceived risk associated with adopting electric vehicles (EVs) by emphasizing their sustainability
advantages. Emphasizing the environmental advantages of EVs can increase customer trust and
relieve worries, making adoption more attractive. Trust, in the context of environmental

sustainability, refers to the willingness to depend on a product, service, or brand based on the belief
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or expectation that it is credible, benevolent, and capable of meeting environmental standards
(Chen, 2013). Chen et al. (2015) argue that incorporating environmental factors into a product or
service promotes consumer trust and confidence, fostering their perception of it as environmentally
sustainable. Furthermore, individuals who believe in anthropogenic climate change are more
inclined to endorse increased levies on fossil fuels in nations with a significant degree of confidence
in the institutions of political governance (Fairbrother et al., 2019). A study by Tjernstrom and
Tietenberg (2008) revealed that countries with greater trust in government exhibit reduced

greenhouse gas emissions.

y A Hla
Environmental - ‘ Trust

concern

Figure 2.13 Environmental Concern and Trust

2.18 Environmental Concerns and Use Behavior

Environmental concern is the primary factor that determines the sustainable use of the
environment (Kilbourne & Pickett, 2008). Some studies have suggested that consumers' purchasing
decisions may be influenced by health, environmental, and ethical factors, as supported by research
conducted by Wang et al. (2020) and Yazar and Burucuoglu (2019). However, other studies have
found no correlation between these factors and consumers' decisions (Jin et al., 2020; Michaelidou
& Hassan, 2008). This research conducted in India underscores the substantial influence of
a pro-environmental strategy on consumer behavior, especially with the adoption of
electric two-wheelers (E2Ws). Environmental awareness stimulates enthusiasm,
encouraging consumers to perceive E2Ws as a viable, sustainable transportation
alternative. Nonetheless, the pro-environmental approach has shown an inconsequential

positive effect on real purchasing behavior, indicating that although environmental
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concerns stimulate interest and intention, they do not significantly convert into actual
buying decisions (Shetty & Rizwana, 2024). The study undertaken by Paco et al. (2013) focused
on environmental values, attitudes, and behavior and constructing a model suitable for consumers
in various nations. An analysis of perception was conducted by collecting 1175 samples. The
findings indicated that consumers with a greater level of environmental concern are more likely to
engage in eco-friendly buying. Furthermore, the correlation between a consumer's purchasing
behavior and their health, environmental, and ethical considerations seems to differ based on the
specific shopping behavior, the product category, and the degree of country development (Xu et
al., 2020). Consumers with a heightened awareness of environmental issues are more likely to
acquire electric vehicles (EVs) and actively participate in efforts to protect the environment (Wu et
al., 2019). Previous studies have shown that those who prioritize environmental issues are more

likely to use electric vehicles (Maniatis, 2016).

: N Hib , 1
Environmental § Use Behavior \
; ]

concern

Figure 2.14 Environmental Concern and Use Behavior

2.19 Price Value and Trust

Each product or service can be categorized into two pricing components: short-term and long-term
valuation. While short-term price cuts positively influence sales, long-term price reductions do not
affect customers' inclination to return (Kim, 2019). Martin, Ponder, and Lueg (2009), devoted
customers may perceive that the company has violated the implicit trust developed in the
relationship if they believe that the retailer is engaging in unfair practices. Put differently, trust
might be conceptualized as necessitating fairness as a prerequisite. Previous research has defined

pricing fairness as a factor that influences trust in the context of customer behavior (Sirdeshmukh
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etal., 2002). Wang and Khan (2024) examined sustainable consumer aspirations to embrace Over-
the-Air (OTA) updates for Electric Vehicles (EVs), emphasizing trust and satisfaction as important
factors for relationship quality. Notably, the price of electric vehicles does not influence trust or
relationship quality, indicating that consumers' readiness to invest in over-the-air upgrades is
primarily motivated by their confidence in the technology and the satisfaction they obtain from the
product, rather than the vehicle's price. In their study, Brenner and Meyll (2020) highlighted the
significant issue of implicit price policy for investors who may require the assistance of human
financial advisors. Seng, Wu, and Liu (2013) proposed that the affordability of internal combustion
engines for consumers is less promising and is more influenced by fluctuations in petrol prices than
by tax credits for electric vehicles. They further suggested that reducing taxes would make electric
vehicles more affordable. An effective pricing policy demonstrates the trustee's competence and
encourages investors to have more confidence in the trustee (Pappas, 2017). The study by Jeaheng
et al. (2020) examined halal services for Muslim travelers within the tourist industry. The
researchers found that Muslim travelers are prepared to pay for these services throughout their
travels, and halal product prices have a notable and beneficial impact on trust. Furthermore, (Demir
et al., 2021) showed a positive relationship between the perceived value of prices and the level of

trust in the field of halal products and services in South Korea.

H2

Price value ‘, > Trust

Figure 2.15 Price Value and Trust

2.20 Hedonic Motivation and Trust

Hedonic motivation, defined as the enjoyment or pleasure derived from utilizing

technology, is a crucial determinant in technology adoption and usage (Venkatesh et al., 2012).
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Research has shown that in the context of customers, intrinsic utilities such as fun, playfulness, and
enjoyment play a crucial role in influencing customers' perception and intention to embrace new
technologies (Van der Heijden, 2004). Customers in the electric vehicle sector have higher levels
of satisfaction when driving electric vehicles (EVs) as compared to the performance of cars
powered by internal combustion engines (Zhou et al., 2021). Furthermore, Akhlag and Ahmed
(2013) provided empirical evidence that intrinsic motivation has a significant role in enhancing
consumer trust in the context of technology adoption, as seen by the customers. In their study,
Alalwan et al. (2015) investigated the function of technologies related to online banking in the
Middle East. They proposed that individuals' confidence in technology increases when hedonic
factors drive them. When consumers discover that buying products and services through their
mobile phones grants them access to various items and services, they develop a substantial level of
trust and acceptance towards the online purchasing process (Gefen et al., 2003). A study conducted
by Baabdullah (2018) revealed a significant correlation between hedonic motivation and trust
among users employing technology in the setting of social network games. In the context of
telemedicine adoption, Wu, Gu, Gu, and You (2021) demonstrated a noteworthy and positive

correlation between motivation and trust.
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Figure 2.16 Hedonic Motivation and Trust

2.21 Facilitating Condition and Trust

Information technology infrastructure and organizational factors such as computers,

internet speed, and communication integration/cloud integration are the primary facilitating
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conditions (Queiroz & Wamba, 2019). Within the context of electric vehicles (EVs), it can be
understood as the accessibility of batteries, educational resources or maintenance, and post-
purchase services. The inclusion of internal features such as seat adjustment, a user manual for
convenient technology navigation, and bluetooth communication with smartphones are crucial
factors in fostering confidence among drivers of electric vehicles (Gorenflo et al., 2019a; Jain et
al., 2022a). Lu, Yu, and Liu (2005) investigated the correlation between facilitating conditions and
trust and the significance of enabling conditions in establishing corporate trust. Their findings
revealed a robust association between facilitating conditions and trust. According to Vairetti et al.
(2019), the transportation sector benefits from facilitating conditions that promote the adoption of
Inter-Organizational Information Systems. Similarly, Zhang et al. (2022) demonstrated that the
provision of information about performance and characteristics greatly enhances trust in electric
vehicles.

A study conducted by Lu, Yu, and Liu (2005) examined the impact of facilitating
conditions, such as technical training, online support, and a protective legal and regulatory
framework, on the level of trust towards wireless Internet services via mobile technology (WIMT)
among 357 MBA students. Wakefield, Stocks, and Wilder (2004) contended that the presence of
guarantees, training, or other safety net measures cultivates a level of trust between two parties.
The study conducted by Ratnasingam (2004) examined a comparable correlation within the context
of an electronic marketplace. The findings revealed that the presence of marketplace facilities
enhances consumer confidence in particular technologies. In a similar vein, Gu et al. (2016)

discovered that conducive conditions enhance the first trust in the arena of wearable commerce.
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Figure 2.17 Facilitating Condition and Trust
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2.22 Trust and Behavior Intentions

Trust is the extent to which consumers' assessments of the reliability and safety of the
electric vehicle they purchase are credible (Wang et al., 2018). Trust is a conceptual framework
that can influence the widespread adoption of technology (Liébana-Cabanillas et al., 2017). The
study of Wang and Khan (2024) examined the adoption of Electric Vehicles (EVs) and concludes
that trust significantly influences consumers' willingness to buy EVs. Trust demonstrates a
significant correlation with the intention to adopt electric vehicles, suggesting that customers' faith
in the technology's reliability and sustainability is essential in influencing their decision-making
process. Ajao, Sadeeq, and Sodiqg (2024) argued that trust influences behavioral intentions about
adopting electric vehicles (EVs), especially in developing markets like Nigeria. Consumers in these
places must possess confidence in the reliability and usefulness of electric vehicles to overcome
concerns and cultivate favorable intents for adoption. This trust is particularly crucial in places like
Nigeria, where apprehensions regarding performance, long-term usability, and the availability of
maintenance services may impede adoption. The correlation between trust and behavioral
intentions indicates that bolstering trust via open communication, assurances of reliability, and
robust after-sales assistance might profoundly affect consumer choices about adopting electric
vehicles (EVs). Policymakers and manufacturers in Nigeria must prioritize establishing confidence
by addressing these issues and assuring the provision of support services, hence facilitating
increased adoption rates of electric vehicles nationwide. Concerning electric vehicles, trust pertains
to the perception of their environmental benefits, reliability, safety, cost-effectiveness, and
performance. Given that electric vehicles are energy-efficient technologies, a significant number
of individuals lack knowledge about their performance, characteristics, and operational procedures
compared to conventional petrol vehicles. Due to their lack of awareness of the importance of EVs
in reducing carbon emissions, consumers are likely to have doubts about their performance and

safety attributes (Simsekoglua & Nayum, 2019; White & Sintov, 2017). Hence, consumers are
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more inclined to assess greater risks linked to electric vehicles, such as financial risk, charging risk,
physical danger, and psychological risk, and adopt a cautious approach (Li et al., 2017).
Additionally, consumers hold biases against electric vehicles and lack trust in them because of
information asymmetry and preconceived notions (Raimin & Leary, 2014). Nevertheless, when
consumers have confidence in the advantages of electric vehicles in Hong Kong, they are more
inclined to have favorable intentions to purchase electric cars in the future (Ng et al., 2018). In the
banking domain, (2016) conducted a study to examine the correlation between trust and behavioral
intentions in the adoption of Internet banking. Their findings indicated a statistically significant

association between trust and behavioral intentions.
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Figure 2.18 Trust and Behavior Intentions

2.23 Behavioral Intentions and Use Behavior

The concept of behavioral intention, as defined by King and He (2006), refers to the level
of rational decision-making by an organization to either carry out or not carry out a task in the
future. Intentional activities positively influence technology use behaviors (Warshaw, 1980).
Yousafzai et al. (2007) found that among 145 investigations, just 11 (7.5 percent) included actual
usage, whereas the remaining studies either documented self-detailed usage or expressed
aspirations. In the context of electric car adoption, Zhou et al. (2021) Examined the market
acceptance of electric vehicles in China. A study conducted on 725 participants revealed a robust
and statistically significant association between individuals' aspirations to embrace electric vehicles

(EVs) and their actual usage. Furthermore, the study revealed that the desire to adopt electric
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automobiles could accurately forecast the actual adoption behavior, accounting for around 89% of
the variability in adoption intention and 50% in actual usage behavior. Furthermore, according to
Brown, Pope, and Voges (2003), consumers who have a positive intention are more inclined to use
electric vehicles compared to those who lack such intent. A study conducted by (2020) in the
banking sector in Pakistan showed that consumers who have an intention to use e-banking are more
inclined to actually use it. Venkatesh et al. (2003) proposed that in an organizational setting, a
positive behavioral intention results in the adoption of technology within the organization, while
negative intentions give rise to a situation where the institution chooses not to employ the

technology.
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Figure 2.19 Behavior Intentions and Use Behavior

2.24 Habits and Behavior Intentions

Habit refers to the extent to which individuals engage in behavior automatically after
acquiring knowledge (Venkatesh et al., 2012). Habit is defined as an individual's belief in logical
time, which is quantified based on their prior conduct. The degree of habit might vary depending
on the level of involvement and familiarity with the target technology. Continued usage of new
technology for a logical period builds a habit, fostering a positive intention to use it (Tamilmani et
al., 2019). Within the realm of electric vehicle adoption, Zhou et al. (2021) contended that drivers
need to modify their current work routines, encompassing driving abilities, fueling/charging
practices, battery replacement, and mileage estimation. Furthermore, Zhou et al. (2021) proposed
that habits exhibit a strong and positive correlation with intentions to engage in relevant behaviors.

In their study Likewise, Vassileva and Campillo (2017) demonstrated that drivers with prior
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experience operating an electric car are more inclined to acquire and utilize them. The study
conducted by Lam, To, and Lee (2023) demonstrated that habit positively impacts the intention to
employ smart building management systems. In their study on visitor behavior in the hotel industry,
Wang et al. (2023) found that the personality attributes and habits of guests play a crucial role in
determining their energy-saving behavior. They also proposed a noteworthy correlation between

habit and intention.
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Figure 2.20 Habit and Behavior Intentions

2.25 Effort Expectancy and Behavior Intentions

Effort expectancy can be defined as "the perception of a consumer that how easily can
make the action by using the technology, the interaction with the system, easy to use, easy for me
to become skillful by using the system, easy to operate the system (Venkatesh et al., 2012). Curtale
et al. (2022) explored psychological aspects related to autonomous electric cars sharing service
(AECS) in European countries i.e. France, Italy, Spain, and Netherlands using UTAUT2 and
suggested that facilitating condition (easiness and usefulness) of electric car sharing service (ECS)
lead to behavior intentions towards ECS and facilitating condition leads to intention to use AESC
through ESC behavioral intentions. Similarly, Zhou et al. (2021) conducted a study on electric car
adoption by taxi drivers in China and exhibited that facilitating conditions have a significant
relationship with intention towards electric cars. In the context of a restaurant mobile app,
facilitating conditions related to the app is a strong predictor of behavioral intention (Palau-Saumell
et al., 2019). However, in India, effort expectancy was determined to have no substantial impact

on adopting electric two-wheelers (E2Ws). This may be ascribed to a need for more knowledge
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and comprehension of EV technology, resulting in a feeling of complexity related to E2Ws.
Simplifying the user experience can improve the entire ownership experience. To enhance
adoption, stakeholders must concentrate on performance aspects such as speed, range, and
acceleration, as well as user-friendly software, cutting-edge technology, convenient charging

solutions, and adaptability in their marketing strategies.
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Figure 2.21 Effort Expectancy and Behavior Intentions

2.26 Social Influence and Behavioral Intentions

Social influence is the measure of the extent to which stakeholders affect the use of
technology (Cabrera-Sanchez & Villarejo-Ramos, 2020). Certain studies indicate that social
influence can be exerted by friends, family, and coworkers (Baishya & Samalia, 2020), whereas
Queiroz and Wamba (2019) research emphasises the significance of social impact in the adoption
of new technologies.. The social effect of technology is a crucial factor that generates positive
behavioural intentions towards its use by incorporating social aspects into the new technology
(Sung et al., 2015). Abbasi et al. (2021) examined consumer reasoning for adopting electric
vehicles in Malaysia using the Unified Theory of Acceptance and Use of Technology (UTAUT).
They found a favorable positive relationship between social influence and behavioral intentions.
Through their investigation of electric car-sharing services in European countries. Likewise,
Curtale et al. (2022) discovered a notable correlation between social impact and behavioral
intentions. A study by Khazaei (2019) investigated the adoption of electric vehicles and revealed a

significant correlation between social influence and behavioral intentions. However, Zhou et al.
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(2021) did not find any relationship between social influence and the intention to use electric
automobiles in China and further demonstrated that the adoption of EVs is impacted by the
perspectives of stakeholders, encompassing society, family, friends, and colleagues. Electric
vehicles and EVs represent the most recent technological breakthrough in road transport.
Ownership of an electric vehicle is regarded as a representation of one's identity and social status.
Social influence within the domain of mobile gaming plays a positive role in shaping
behavioral intentions. Social influence within the domain of mobile gaming plays a positive role in
shaping behavioral intentions. Given the ease with which players can participate in group play and
exchange their ranks and high scores on social networking sites, individuals can obtain data
pertaining to the scores and rankings of these players. This knowledge might influence their view
of the games (Baabdullah, 2018a). Shetty and Rizwana (2024) conducted a study in India that
indicates that social influence has little effect on adopting electric two-wheelers (E2Ws). Although
social norms and peer pressure may impact consumer behavior, the results indicate that social
influence does not substantially alter the intention or purchase of E2Ws in this setting. In Nigeria,
social influence profoundly affects the intention to embrace electric cars (EVS). In a developing
market such as Nigeria, where communal and social networks significantly influence decision-
making, individuals are more inclined to adopt electric vehicles if they observe endorsement from
peers, family, or community leaders. The communal perspective of electric vehicles significantly

impacts individual choices to adopt new technology (Ajao, Sadeeq, & Sodig, 2024).
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Figure 2.22 Social Influence and Behavior Intentions
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2.27 Satisfaction with Incentive Policies, Behavioral Intentions, and Use Behavior

The level of customer satisfaction with electric car incentive plans is influenced by the
degree of alignment between the actual results and their expectations (Zhou et al., 2021). The high
cost of electric vehicles (EVs) in comparison to conventional petrol vehicles is a significant
obstacle that restricts people from buying EVs (Lin & Wu, 2018). For most consumers, the
purchase price is a significant factor that influences their decision to embrace a product or service
(Wang et al., 2017). More than half of respondents in a recent survey conducted in the United States
identified purchasing prices as a significant obstacle (Carley et al., 2013). Governments worldwide
have adopted financial incentives, communication standards, and facilitation measures to promote
the use of electric vehicles (Han et al., 2017). Shakeel (2022) studied in Pakistan investigates
the influence of monetary and non-monetary incentives on customer intentions to acquire
Electric Vehicles (EVS) via the lens of the Theory of Planned Behavior (TPB) model. The
results indicate that whereas monetary incentives, such as tax exemptions and reduced fees,
enhance purchasing intentions, non-monetary incentives, including awareness initiatives
and infrastructure improvements, exert a more substantial effect. The analysis underscores
the significance of both policy types in facilitating electric vehicle adoption and
accentuates the potential of electric vehicles to diminish greenhouse gas emissions,
mitigate environmental challenges, and foster economic expansion within the electric
vehicle industry. It also recommends that the Pakistani government prioritize policies that
foster corporate expansion and offer economic incentives to automakers to expedite the
shift to electric mobility. The study conducted on 324 Chinese adults revealed a strong correlation
between three incentive policies and the inclination to use electric vehicles. Among these policies,
convenience policies were identified as the most crucial in promoting electric autos (Wang et al.,

2017). Electric buses (Mohamed et al., 2018), electric trucks (Stokes & Breetz, 2018), and electric
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taxis are all being driven by incentives (Bauer et al., 2018). Among clients who are extrinsically
motivated, Coad et al. (2009) found that financial incentive schemes are more persuasive than those
who are intrinsically motivated. Hoen and Koetse (2014) found that incentive mechanisms do
influence consumers' intentions to use electric vehicles (EVs) in the Netherlands. However, these

policies are not very effective in alleviating concerns about the reliability of EVs.
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Figure 2.23 Satisfaction with Incentive Policies, Behavior Intentions, and Use Behavior
2.28 Sequential Mediation of Trust and Behavior Intention

Environmental concerns have been shown in numerous studies to increase trust in electric
automobiles (Chen & Chang, 2012). Fernandes and Calamote (2016) discovered that an unjust
price structure undermines consumers' faith in businesses. However, Konuk (2018) found a
significant association between price value and trust. Hedonic motivation also boosts people's
confidence in using specific information technologies. Individuals who are highly driven by
hedonic factors develop trust in the use of technology (Alalwan et al., 2015). Baabdullah (2018)
also showed a significant relationship between hedonic motivation and trust. Lu et al. (2005)
facilitating conditions, wireless trust, and adoption Intention were investigated, and it was
discovered that there is a substantial relationship between facilitating conditions and trust, as well

as the fact that facilitating conditions are a key component in developing business trust.
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Adding to it, many scholars’ empirical studies indicate that trust has a significant effect on
behavioral intention in electronic commerce (Pavlou, 2003; Van der Heijden, Verhagen, &
Creemers, 2003). In addition, when it comes to transactions, trust is the most important factor in
determining behavior intentions (Wang et al., 2015). In every technology, trust plays a critical part,
as it is the user's expectation of the system (Wang et al., 2015). A recent study by Zhou et al. (2021)
in the context of electric vehicle adoption tested a relationship between behavioral intentions and

use behavior and showed a significant relationship.
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Figure 2.24 Sequential Mediation of Trust and Behavioral Intention
2.29 The Mediating Role of Behavioral Intentions

Previous studies in the settings of EV adoption habits have shown that it has a positive
effect on intentions (Zhou et al., 2021). A recent study in the domain of electric car sharing has
confirmed an indirect relationship between effort expectancy and behavior intentions (Curtale et
al., 2022). Zhou et al. (2021) explored the same relationship in the context of electric vehicles and
found a positive relationship between these factors. In the domain of EVs, Curtale et al. (2022)
studied electric car-sharing services in european countries and tested a positive relationship

between social influence and behavioral intentions.
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Zhou et al. (2021) argued in the context of electric vehicle adoption that behavioural
intentions and use behaviour has a significant relationship. Ahmad et al. (2020) explored a similar
relationship in the context of e-banking and exhibited a positive relationship between intention and
actual use e-banking technology. Another study, with admiration political elections (Ajzen, 1991a)
has set up a critical positive connection between lodge voting intentions and genuine voting
behaviors. The Theory of Reasoned Action Fishbein et al. (1980) contended that behavior can be
estimated by the Bl to play out a real conduct. As indicated by Brown et al. (2003) client with
intentions to buy positive item will uncover more prominent genuine purchasing sums than those

clients who establish that they have no BI.
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Figure 2.25 Mediation of Behavioral Intention
2.30 Moderating role of Charging Infrastructure

The transportation industry is currently seeing a swift shift towards electric power,
resulting in the elimination of tailpipe emissions and facilitating zero emissions during recharging
under future clean electric networks (Trinko et al., 2022). With the substantial growth in EVs, the
effects on power grid performance and efficiency, including overloading, decreased efficiency,
power quality problems and disruptions, and voltage regulation, especially at the distribution level,

are expected to escalate further in the next years (Amry et al., 2022; Khalid et al., 2021).
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Furthermore, Wolbertus et al. (2018) undertook a research analysis on variables associated with
EV charging infrastructure and proposed that the charging infrastructure can influence consumer
attitudes toward electric vehicles. A range of tactics can be employed to encourage the acceptance
and expansion of electric vehicles (EVs), including providing monetary incentives for purchases
and developing readily available charging infrastructure in metropolitan regions (Lin & Greeneg,
2011). However, range anxiety, the concern that the vehicle may lack sufficient battery power to
reach its intended destination, has been recognized as a major barrier to the widespread use of
battery electric vehicles (BEV). The presence of range anxiety not only reduces the probability of
individuals acquiring Battery Electric Vehicles (BEVS), but it also limits their communal benefits.
According to (Dong et al., 2014), those who are early adopters of electric vehicles may only be able
to use them for short trips, resulting in a lower annual mileage compared to those who do not have
concerns about limited driving range. Joshi, Malhotra, and Singh 2022 and Li et al. (2017)
contended that the high cost and lack of accessible crucial support systems such as charging
batteries lead to a decline in consumer trust towards electric vehicles (EVs). According to Silvia
and Krause (2016), the use of advanced batteries and the development of infrastructure in the
country can effectively overcome these challenges. Despite the availability of charging stations at
home or the workplace, the absence of such facilities creates a psychological obstacle (Morrissey

et al., 2016).
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Figure 2.26 Moderation of Charging Infrastructure
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CHAPTER 3
METHODOLOGY

The methodology of this study is discussed in this section, which includes the design of
this study, population, and sampling. The design of the research gives structure for collecting data
and analysis and also shows the type of research. This section also embraces the research approach,
sampling techniques of variables, the procedure of collecting data, and the techniques to explore
the link between the variables. This study is quantitative in nature, and the researcher will use a

survey questionnaire to collect data to study problems in the automobile industry.

3.1 Research Design

On the basis of the research problem, the study can be quantitative, qualitative, or mixed,;
all methodologies are not the same, as it depends upon the nature of the data. On one hand, the
dependency of qualitative research on the data comprises perceptions, sentences, words, images,
and photographs. On the other hand, the reliance on quantitative research is contingent on
information that contains numbers (Cooper et al., 2006). Finally, the mixed method contains
guantitative and qualitative methodologies (Creswell et al., 2003). In this study, a quantitative
method will be used.

As Cooper and Guinan (2006) explored, the most suitable technique is a quantitative
method if the end goal is to investigate the association between the factors for which the researcher
applies speculations, models, and theories and keeps these in mind. For testing theory, the
guantitative method is most suitable, and for finding the relationship between variables, the
guantitative design is best (Creswell, 2013). So, the approach that was utilized is the survey method.
It comprises a questionnaire procedure as the key to the data collection techniques for statistical
analysis. The cross-sectional techniques were used; the data was collected in one-time frame. The

respondents of this study were consumers of the automobile industry (Electric Vehicle).
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In this research, the philosophy is positivism. Blau (1964) explains, "Positivist approaches
to the social sciences assume things can be studied as hard facts and the relationship between these
facts can be established as scientific laws.” Positivism is probably the most significant attempt to
generate knowledge about the social world. It is based upon the values of reason, validity, and truth,
focusing merely on facts gathered by direct observation or experience and measured empirically
using quantitative methods. Positivists trust that exploration should be completed in a scientific
nature. It is observational research that takes a strict arrangement of rules and ought to be completed
by properly prepared researchers. This examination is generally in light of a deductive approach,
moving from hypothesis to perception. As a rule, positivists need their discoveries to be material
to the entire populace. The investigation of perceptions is quantifiable rather than subjective. It is
deemed necessary for the positivists to carry out research in a scientific manner. This requires
trained scientists to find empirical results by following a strict set of guidelines. For this purpose,
the deductive approach is used to move from theory to observation, and the results are applicable

to the population.

3.2 Population

Sekaran and Bougie (2009) stated that “population relates to the overall group of people
and organization which might be of interest to the researcher”. The population for this research is
Unknown. The target population includes consumers in the automotive sector in Thailand and
Pakistan. The study aims to explore the determinants affecting their usage decisions, which is

crucial for understanding adoption trends and potential obstacles in both markets.

3.3 Sampling Technique

This study used a non-probability, purposive sampling technique to focus on users with

particular characteristics compatible with the research purpose (Qureshi et al., 2022). As non-
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probability, each sample has no chance of being a respondent from the targeted population. In this

study, probability sampling might not be possible as the population is unknown.

3.3.1 Procedures for Recruitment and Participation

After the approval from the KMITL Business School Review Board (IRB), a survey was
shared with the electric vehicle users to coordinate the timing of the administration of the survey.
The respondents for this study were electric vehicle users, and each respondent received a consent
letter. The users were approached at charging stations and EV promotional events to collect data

from appropriate samples.

3.4 Sample size

Picking a precise sample is continually considered an essential portion of the completion
of any study. Moreover, the size of the sample could be determined either through expected
opinions or by dependable guidelines (Teddlie & Yu, 2007). Choosing a correct sample is critical
on the grounds that, for all intents and purposes, it is not conceivable to assemble data from each
segment of the population because of extraordinary cost, time restriction, and lack of investigation
coworkers to collect data. That is why Cooper, Schindler, and Sun (2006) and Zikmund-Fisher et
al. (2010) argued that data should be collected from the targeted individuals, not from each unit of
the population.

In addition, choosing an appropriate sample from a focused population is essential for
steady and dependable research results. Lowry and Gaskin (2014) determined that a sample size
exceeding 200 is advisable for conducting structural equation modeling (SEM). Therefore, for
accuracy, 300 questionnaires were distributed among electric car users in Thailand and 350 among
Pakistani EV users, of which 220 from Thai users and 300 from Pakistani users were appropriate
for data analysis. The differences in sample size are supported by the study of Haustein et al. (2021),

which explored the adoption of EVs in Denmark and Sweden.
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The disparity in sample sizes between Thailand (300 respondents) and Pakistan (350
respondents) can be ascribed to multiple factors, including the disparate market penetration of
electric vehicles (EVs) in each nation, the differing sizes of the target populations, and logistical
impediments encountered during data collection. For instance, Pakistan's electric vehicle market
may be in a nascent phase of adoption, requiring a more extensive sample to encompass a more
comprehensive array of consumer viewpoints. Moreover, practical limitations such as geographic
dispersion in Thailand and constrained resources may have impeded data collection, resulting in a
reduced sample size. Notwithstanding these disparities, the sample sizes are sufficient for a
comparative study since they represent the distinct characteristics and circumstances of electric

vehicle adoption in both nations.

3.5 Design of Questionnaire

The questionnaire survey was comprised of two principal parts. The Likert scale will be
express to examine in what way the respondents strongly agree to a specific statement (Uma and
Roger, 2003). The purpose of this 5-point Likert scale is the respondents with extra choice and well
choices or the variability in their attitudes and feelings, as well as to capture (Hinkin, 1995).

Five-point Likert scale, offers the respondents with considerably more basic alternatives
from where they can without much of a stretch go for their grouping. The planned surveys
questionnaire was used for this study. The questionnaire was distributed among the targeted
respondents at charging stations and EV promotional, Burns and Bush (2003) approved this way
of collecting data. More than that, the unit of analysis was individuals or electric vehicle user. The
aim of the study is to understand Factors affecting the adoption electric cars. The individual level

of investigation was considered on the grounds.
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3.6 Measurement

Environmental concern was measured with 4 items and adapted from the study (Cruz &
Manata, 2020), Price value was measured with 3 items, habit was measured with 4 items,
satisfaction with policies was measured with 4 items, and use behavior was measured with 3 items
(Zhou et al., 2021). Effort expectancy is measured with 4 items (Curtale et al., 2021). The hedonic
motivation was measured with 3 items and social influence and facilitation was measured with 4
items (Khazaei, 2019; Venkatesh et al., 2012). Charging infrastructure was measured with 3 items
(Joshi et al., 2022) and. Trust was measured with 5 items (Choi & Hyun, 2017; Ng et al., 2018),
behavioral intentions were measured with 4 items (Venkatesh et al., 2012 and Alalwan, Dwivedi,
Rana, et al., 2016). Table 3.13. compares the original and modified measurement items used in

the study. For the final version of the questionnaire, refer to Appendix A.

Table 3.13 Scale and Questions

Latent Observed Scale Modified Scale Sources
Variables Variables
Effort Perceived Ease My interaction with the | assume a simple and (Curtale et
Expectancy of Use system would be clear and understandable interaction al., 2021)
understandable. while using the EVS.
(Venkatesh et
al., 2003a) It would be easy for me to | assume it would be easy to
become skillful at using the  be skillful at using the EVs.
system.
I assume 1 would find the
I would find the system EVs easy to use.
easy to use.
Ease of Use Learning to operate the | assume learning to operate
system is easy for me. the EV’s is easy for me.
Social Influence  Subjective People who influence my People who influence my (Khaza
Norms behavior think that | should behavior think that I should ei,
(Venkatesh et use the system. use the EV’s. 2019;
al., 2003a) Venkat
People who are important People who are important to esh et

to me think that 1 should
use the system.

me think that | should use the
EV’s.
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Latent Observed Scale Modified Scale Sources
Variables Variables
Social factor In general, the organization In general, the society has al.,
has supported the use of supported the use of the, 2012c)
the, system. EV’s.
Image Having the system is a Having the EV’s is a status
status symbol in  my symbolin my Circle.
organization.
Facilitating Perceived | have the resources The resources necessary to (Khaza
Conditions behavioral necessary to use the use electric cars are existed. ei,
Control system. 2019;
(Venkatesh et I have the knowledge Venkat
al., 2003a) I have the knowledge necessary to use electric cars. esh et
necessary to use the al.,
system. The electric  vehicle is 2012¢)
compatible  with  other
The  system is  not technologies I use.
compatible  with  other
systems | use.
Facilitating A specific person )or | can get help from others
Conditions group (is available for when I have difficulties using
assistance  with  system electric car.
difficulties
Hedonic Fun Using mobile Internet is Using EV’s is fun. (Zhouetal.,
Motivations fun 2021b)
Using EV’s is enjoyable.
(Venkatesh et Using mobile Internet is
al., 2012c) Enjoyable enjoyable. Using_ EV’s is - very
entertaining.
Using mobile Internet is
L very entertaining.
Entertainment
Price Value Reasonable Mobile Internet is The price for an electric (Zhouetal.,
reasonably. Vehicles is reasonable. 2021b)
(Venkatesh et
al., 2012c) Mobile Internet is a good Using an electric vehicle is
Worth value for the money. worth the money.
At the current price, mobile At the current price, EV’s
Internet provides provides a good value.
value
Habit Habit The use of mobile Internet  The use of an electric vehicle (Zhouetal.,
has become a habit for me.  has become a hab it forme.  2021b)
(Venkatesh et
al., 2012c) I am addicted to using | am addicted to using an

mobile Internet.

electric Vehicle.
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Latent Observed Scale Modified Scale Sources
Variables Variables
Addicted I must use mobile Internet. | must use an electric Vehicle
as the habit.
Using mobile Internet has
become natural to me. Using an electric taxi has
Must use become natural to me.
Natural
Environmental Egoistic Protecting the environment Protecting the environment (Cruz &
Concerns Concerns will threaten the jobs of while wusing EV’s will Manata,
people like me. benefits me. 2020)
(Albayrak et al.,
2013; Stern &
Dietz, 1994)
Altruistic The effects of pollution on  The pollutions caused by
Concerns public health are worse Fossil Fuels Vehicles are
than we realize. worse than we imagine.
Environmental protection Environmental protection
will help people have a while using EV’s will help
better people have a better quality
of life.
quality of life
Biospheric Over the next several TheEV’swill notjustbenefit
Concerns decades, thousands of humans but also the other
species of plants and creatures.
animals — will  become
extinct
Trust Honest This brand is honest. Electric vehicles claims are (Choi &
honest. Hyun,
(Butler, 1991; Reliable This brand is reliable. 2017; Ng et
Deutsch, 1960; | trust Electric vehicles al., 2018)
Smith & Responsible This brand is responsible. reliability.
Barclay, 1997) ) )
This brand is dependable. Electric vehicles are
) ] ) responsible in terms of the
This brand is act with good  environment.
intentions.
Dependable | trust that Electric vehicles
are dependable.
Good P
Intentions Electric vehicles act with

good intentions in terms of
the environment.
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Latent Observed Scale Modified Scale Sources
Variables Variables
Satisfaction Purchase | think the subsidy policy | am satisfied with the (Zhouetal.,
with policies subsidy for purchasing EVs is purchase subsidy policies of 2021b)
sufficient. electric Vehicles.
(Choi & Hyun,
2017; Mohamed I know well about the | am satisfied with the
et al., 2018; Operation subsidy policy for operation subsidy policies of
Wang et al., subsidy purchasing EVs. electric vehicles.
2018;
Westbrook & Subsidy policy and | am satisfied with the
Oliver, 1981) ] preferential tax policies are  information provision
Information important for me to policies of electric vehicles.
purchase EVs.
I am satisfied with the
I am satisfied with the facilitation  policies  of
facilitation ~ policies of electric vehicles.
Facilitation electric vehicles.
Behavioral Intend | intend to use Mobile | intend to wuse electric (Venkatesh
Intentions banking in the future. vehicles in the future. et al.,
2012c)
(Ajzen, 2002; I will always try to use | will always try to use (Alalwan et
Davis, Bagozzi, Mobile banking in my daily  electric vehicles in my daily al., 2016)
&  Warshaw, . life. life.
1989; Dally
Venkatesh et I plan to use Mobile I plan to use electric vehicles
al., 2003a) banking in future. in future.
Future | predict 1 would use | predict | would use electric
Mobile banking in the vehicles in the future.
future.
Predict
Use Behavior Experience It is a pleasant experience It is a pleasant experience to  (Zhouetal.,
to use an electric taxi. use electric Vehicles. 2021b)
(Venkatesh et
al., 2012c) Electric taxis are my first Electric Vehicles are my first
choice When | need to choice When | need to
R replace a new one. replace a new one.
Choice

Recommend

I will recommend to my
friends to use electric taxis,
if it is available.

I will recommend to my
friends to use electric
Vehicles, if it is available.
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Latent Observed Scale Modified Scale Sources
Variables Variables
Charging Uninterrupted | like public transportation 1) A lot of charging stations (Joshi etal.,
Infrastructure because there are a lot of are required for 2022)
interesting things to see. uninterrupted journey.
(Haustein &
Hunecke, 2007; For me using public While driving an Electric
Haustein & . transportation is relaxing.  vehicle, 1 will always be
Jensen, 2018) ~ Worried worried about running out of
The public transportation is  charge.
(Joshi et al., practical and convenient
2022) . for daily use. The need for charging makes
Unpractical Electric  vehicles  very

impractical and inconvenient
for daily use.

3.7 Quality of the instrument

Five technologists and experts in the field of electric vehicle adoption have examined the
quality of the questionnaire in this research. The instruments for item objectivity congruence (10C)
were determined for each question and attribute.

Formula to calculate the value (tuner & Carlson, 2003).
I0C= Zr/N, For instance, 1+1+0 = 2/3, So 10C =.67. Where the experts total is three and the score

is two.

3.7.1Validity

Step one: The questionnaire was sent to the experts for any suggestions for improvement.

Step two: The questionnaire was corrected and adjusted in accordance with comments and
recommendations made by experts.

Step three: After receiving expert feedback and recommendations, the Index of Item-

Objective Congruence (I0C) was used to find the content validity. In this process, the questionnaire
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was checked by three experts, including Pakistani and Thai experts in the field of technology
adoption and electric vehicle adoption.

The Item-Objective Congruence (I0C) was used to evaluate the questionnaire items based
on the score range from -1 to +1.

Congruent = + 1 Questionable = 0 Incongruent = -1

The items that had scores lower than 0.5 were revised.

On the other hand, the items that had scores higher than or equal to 0.5 were reserved.

3.7.2 Reliability

The reliability of the questionnaire was determined to ensure that the responses collected
through the instrument were reliable and consistent. The questionnaire's reliability was evaluated
using a sample of 40 respondents from Pakistan and 40 respondents from Thailand. This method
offers a thorough and equitable assessment of the instrument in two different cultural contexts.
Bujang et al. (2024) indicate that a minimum of 30 participants is necessary for a reliable study,
and utilizing 40 respondents from each country surpasses this need, hence augmenting the
robustness and reliability of the findings. The reliability value was calculated by using Cronbach*s
alpha to ensure whether there was internal consistency within the items. George and Mallery (2010)
illustrated the value of Coefficient Cronbach®“s Alpha as the following: > 0.9= Excellent, > 0.8=
Good, > 0.7= Acceptable, > 0.6= Questionable, > 0.5= Poor, and < 0.5=Unacceptable. Therefore,
in order for the research questionnaire to be reliable, its value of Coefficient Cronbach™s Alpha

must be at least 0.7.

3.8 Time Horizon

There are two types of time horizon cross sectional study and the longitudinal study. The
longitudinal research is when the data are collected from two different farms of time, while the

cross-sectional time horizon does not have any restriction of time; the data can be collected through
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different techniques at one time. In this study, the cross-sectional horizon was used to collect the

data from the sample.

3.9 Techniques for Data Analysis

This study used different data analysis techniques to draw conclusions from the collected
data to test the developed hypothesis and answers to the research questions. These techniques
include descriptive statistics, correlation, regression, exploratory factor analysis, confirmatory
factor analysis CFA, composite reliability CR, and average variance extracted AVE and path model
(SEM). The values of composite reliability CR should be greater than .70, and the average variance
extracted AVE should be greater than 0.50 (Sarstedt, Ringle, enseler, & Hair, 2014). The value of
X2/df should be within the acceptable range, between 1-5 (Wheaton et al., 1977). According to
Doll, Xia, and Torkzadeh (1994) and Homburg and Baumgartner (1995), if the values of GFI and
AGFI are greater than .8 is acceptable. All of the parameters NFI, CFI, TLI, and IFI should be close
to 1, and the RMSEA should be greater than .08 (Lowry & Gaskin, 2014). These tests were applied

by using 20.0 SPSS and AMOS.

3.10 Normality and Validity

To ensure normality, all factors must have skewness and kurtosis values within the
allowable range, as defined by Groeneveld and Meeden (1984) and Kline (2005), which is between
+2 and -2 for skewness and +3 and -3 for kurtosis. For ensuring reliability, Abraham and Barker
(2015) stated that Cronbach o of all the variables greater than .7 is a good fit. The composite
reliability values of all constructs should greater than 0.70, and the average extracted variance is
greater than 0.50 (Lowry & Gaskin, 2014). All items load on their respective components, ensuring
convergent validity, as noted by (Anderson & Gerbing, 1988), and discriminant validity shows the
degree to which one concept differs from another. All the diagonal values should be more than the

correlation values, the AVE values must be greater than the MSV (maximum shared variance), and
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all the MSV values should be less than 1; this ensures that the discriminant validity of the data is

not at risk (Fornell & Larcker, 1981).

3.11 Unit of Analysis

An important step is to decide how the data will be analyzed by the researcher and to define
what will be the unit of analysis for the study (Trochim, 2006). The unit of analysis is the “who”
or the “what” that a researcher is analyzing for the study. The individual is the most common unit
of analysis, and if the researcher is interested in studying two-person interactions, then it is known
as dyads; it may be a group, department, organization, city, country, etc. The unit of analysis for

the present study was a user of electric vehicles.

3.12 Multi-group SEM

After applying SEM, multi-group analyses were conducted to compare Thailand and
Pakistan. Multiple-group structural equation models test separate structural models in two or more
groups (Joreskog, 1971; Sorbom, 1974). This study utilized multiple-group structural equation
models to assess the variations in factors impacting the adoption of electric vehicles in Thailand
and Pakistan. Two groups were compared: Group 1 (Thailand) with a sample size of 220 and Group
2 (Pakistan) with a sample size of 300. These models may include path models, evaluation of
indirect effects, confirmatory factor models, or comprehensive structural equation models. Multi-
group models often maintain a consistent structure across all groups and can offer distinct
evaluations of parameters specific to each group, such as loadings, pathways, and correlations. Chi-
square and fit indices can be calculated for each group individually and for the overall fit indices
of the combined, multigroup model. The study utilized Structural Equation Modeling (SEM) to
discover significant and insignificant paths for each group. The insignificant variables for both
nations were removed to create the unconstrained model. The parameters were designated to

presume that they were equivalent for both groups in order to create the constrained model. The
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discrepancy between Chi-square and degree of freedom was computed for the Thailand and
Pakistan groups to assess their invariance. The analysis aims to determine if a scale or test exhibits
consistent measuring qualities across different groups, known as invariance testing. If a test

maintains consistent measurement features across different groups, it is deemed "invariant.”



CHAPTER 4

ANALYSIS AND FINDINGS

This chapter shows the results of the study “Factor affecting the adoption of electric vehicle
(EV): A moderating effect of charging infrastructure based on an extended unified theory of
acceptance and use of technology (UTAUT2) in Thailand and Pakistan. This chapter incorporated
demographic, descriptive statistics, confirmatory factors analysis, discriminant validity, SEM, and
multi group SEM analysis. This was carried out in two countries the sample. The sample size

collected from Thailand was 220, and from Pakistan, 300.

4.1 Thailand Analysis and Finding

4.1.1 Demographics Analysis

The table displays in-depth demographic data collected from a group of 220 participants.
Out of 220 respondents, 106 (48.2%) are male and 114 (51.8%) are female, showing a fairly even
distribution between genders. The majority of respondents are in the 30-39 age category (40.0%),
followed by those aged 50 and above (30.5%), the 40-49 age category (25.9%) and the smallest
group is in the 18-29 age range (3.6%). The majority of respondents have either a bachelor's degree
(35.0%) or a master's degree (38.2%) followed by doctorate (13.6%) and under bachelors are
(13.2%). The majority of drivers have 6-10 years of experience (41.8%), with the next largest
group being those with 0-5 years (31.4%) and above 10 years respondent had (26.8%). Regarding
electric vehicle (EV) experience, the majority of respondents (75.0%) have had exposure to EVs
for 2-4 years, up to 1 year were (17.7%) of the sample and above 5 years were (7.3%). This detailed
summary provides valuable information about the varied demographics and experiences of the

individuals surveyed.
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Frequency Percent
Gender Male 106 48.2
Female 114 51.8
Total 220 100
Age 18-29 8 3.06
30-39 88 40.0
40-49 57 25.9
50 and above 67 30.5
Total 220 100.0
Education Under Bachelor 29 13.2
Bachelor 77 35.0
Masters 84 38.2
Doctorate 30 13.6
Total 220 100.0
Driving Exp 0-5 69 314
6-10 92 41.8
Above 10 59 26.8
Total 220 100.0
EV Exp Upto 1 year 39 17.7
Above 2-4 165 75.0
Above 5 years 16 7.3
Total 220 100.0

4.1.2 Descriptive Statistics Thailand

Descriptive statistics shows the Mean values, Std. Deviation, Skewness, and Kurtosis.

Table 4.2 shows that N=220 shows the number of participants in this research study. According to

(Kline, 2005), which depicts platykurtic, mesokurtic, and leptokurtic distributions, the skewness

and kurtosis values of all the constructs fall within the permissible range (between +2 and -2 for

skewness and between +3 and -3 for kurtosis). The skewness and kurtosis values of environmental

concerns are Skewness is 0.93 and Kurtosis is 0.58, price value Skewness is -0.11 and Kurtosis is
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-1.04, hedonic motivation value for Skewness is 0.47 and Kurtosis is-0.35, facilitating condition

value for skewness is -0.37 and Kurtosis is -0.30, Trust skewness value is 0.58, and Kurtosis is

0.10, behavior intentions value for Skewness is 0.57, and Kurtosis is -0.11, use behavior value for

Skewness is 0.52 and Kurtosis is -0.37, habit value for Skewness is -0.71 and Kurtosis is 0.42,

effort expectancy value for Skewness is 0.66 and Kurtosis is 0.08, social influence value for

Skewness is 0.38, and Kurtosis is -0.23, satisfaction with incentive policies value for Skewness is

0.45 and Kaurtosis is -0.05, and charging infrastructure value for Skewness is 0.25, and Kurtosis is

-0.2. This means there are no problems with the data due to non-normality.

Table 4.15 Descriptive Statistics

Constructs N Mean SD Skewness Kurtosis
EC 220 2.21 1.00 0.93 0.58
PV 220 3.08 1.22 -0.11 -1.04
HM 220 214 0.87 0.47 -0.35
FC 220 3.36 1.78 -0.37 -0.30
TR 220 2.35 0.95 0.58 0.10
Bl 220 2.15 0.88 0.57 -0.11
uUB 220 2.44 0.99 0.52 -0.37
HBT 220 341 0.83 -0.71 0.42
EE 220 2.14 0.88 0.66 0.08
Si 220 2.53 0.91 0.38 -0.23
SP 220 2.30 0.86 0.45 -0.05
Cl 220 2.34 0.72 0.25 -0.27

Note: Environmental Concern = EC; Price Value = PV; Hedonic Motivation = HM; Facilitating Condition = FC; Habit = HBT; Effort

Expectancy = EE; Social Influence = Sl; Satisfaction with Incentive Policies= SP; Trust; = TR; Behavioral Intentions = BI; Use

Behavior = UB; Charging infrastructure = CI.
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4.1.3 Structural Equation Modeling Thailand

CFA of Environmental Concern

The CFA model evaluated the validity of environmental concerns with three observed
variables: egoistic, altruistic, and biospheric. The el represents egoistic, e2 and e3 represent
altruistic, and e4 was deleted because of low loading, which was biospheric. The analysis results
are shown below. The factor loading is el = .80, e2 =. 82, and e3 = .83. The factor loading of the

factors is significant at 0.05 level.
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Figure 4.29 CFA of Environmental Concerns

CFA of Price Value

The CFA model evaluated the validity of price value with three observed variables:
reasonable, worth, and value. The p1 represents reasonable, p2 represents worth, and p3 represents
value. The analysis results are shown below. The factor loadings are p1 = .88, p2 = .93, and p3 =

.90. The factor loading of the factors is significant at 0.05.
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Figure 4.30 CFA of Price Value
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CFA of Hedonic Motivation

The CFA model evaluated the validity of hedonic motivation with three observed variables:
fun, enjoyable, and entertaining. The h1 represents fun, h2 represents enjoyment, and p3 represents
entertainment. The analysis results are shown below. The factor loadings are hl = .72, h2 = .78,

and h3 = .79. The factor loading of the factors is significant at 0.05.
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Figure 4.31 CFA of Hedonic Motivation

CFA of Facilitating Condition

The CFA model evaluated the validity of facilitating conditions with two observed
variables: perceived behavioral control and facilitating condition. The analysis results are shown
below. The factor loadings are f1 = .51, f2 = .96, and f3 = .73. The factor loading of the factors is

significant at 0.05.

26

B 1

FC_2

o

FC_3

Figure 4.32 CFA of Facilitating Condition

CFA of Trust
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The CFA model evaluated the validity of trust with four items or observed variables:
honest, reliability, responsible, and dependable. Honest is represented by tl, t2 represents
reliability, t3 represents responsible, and t4 represents dependable. The analysis results are shown
below. Dependable was removed due to low loading. The factor loadings are t1 =.71, f2=.87, and

f3 =.80. The factor loading of the factors is significant at 0.05.
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Figure 4.33 CFA of Trust

CFA of Behavior Intentions

The CFA model evaluated the validity of behavior intentions with three items or observed
variables: intend, daily, and future. The b1 represents intend, b2 represents daily, and b3 represents
future. The analysis results are shown below. The factor loadings are bl = .74, b2 = .80, and b3 =

.87. The factor loading of the factors is significant at 0.05.
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Figure 4.34 CFA of Behavior Intention
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CFA of Use Behavior

The CFA model evaluated the validity of use behavior with three items or observed
variables: experience, choice, and recommend. The ul represents experience, u2 represents choice,
and b3 represents recommend. The analysis results are shown below. The factor loadings are ul =

.86, u2 =.74, and u3 = .73. The factor loading of the factors is significant at 0.05.
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Figure 4.35 CFA of Use Behavior

CFA of Habit

The CFA model evaluated the validity of habit with four items or observed variables: habit,
addicted, must, and natural. The hl represents habit, h2 represents addiction, h3 represents must,
and h4 represents natural. The analysis results are shown below. The factor loadings are hl = .57,

h2 =.75, h3 = .99, and h4 = .99. The factor loading of the factors is significant at 0.05.
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Figure 4.36 CFA of Habit
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CFA of Effort Expectancy

The CFA model evaluated the validity of effort expectancy with two observed variables:
perceived ease of use and ease of use. The analysis results are shown below. The factor loadings

are el = .76, e2 = .85, and e3 = .71. The factor loading of the factors is significant at 0.05.
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Figure 4.37 CFA of Effort Expectancy

CFA of Social Influence

The CFA model evaluated the validity of social influence with three observed variables:
subjective norm, social factor, and image. The s1 and s2 represent subjective norms, the s3 social
factor, and the s4 image. The analysis results are shown below. The factor loadings are s1 = .74, s2

=.79, s3 =.84, and s4 = .82. The factor loading of the factors is significant at 0.05.
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Figure 4.38 CFA of Social Influence
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CFA of Satisfaction with Incentive Policies

The CFA model evaluated the validity of satisfaction with incentive policies with three
items or observed variables: purchase subsidy, operation subsidy, information subsidy, and
facilities subsidy. The sl represents purchase subsidy, s2 represents operation subsidy, s3
represents information subsidy, and s4 represents facilities subsidy. The analysis results are shown
below. The factor loadings are s1 = .68, s2 = .73, and s3 = .81. The factor loading of the factors is

significant at 0.05.
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Figure 4.39 CFA of Satisfaction with Incentive Polices

CFA of Charging Infrastructure

The CFA model evaluated the validity of charging infrastructure with three items or
observed variables: uninterrupted, worried, and unpractical. The C1 represents uninterrupted, c2
represents worried, ¢3 represents unpractical. The analysis results are shown below. The factor

loadings are ¢1 = .58, c2 = .82, and ¢3 = .56. The factor loading of the factors is significant at 0.05.
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Figure 4.40 CFA of Charging Infrastructure

Table 4.16 Factor Loadings

Items Factor Loadings Cronbach’s alpha
EC1 0.79
EC2 0.84 0.85
EC3 0.82
BI1 0.75
BI2 0.79 0.84
BI3 0.87
UB1 0.83
uB2 0.77 0.81
UB3 0.73
EE?2 0.72 0.79
EE3 0.82
EE4 0.80
FC1 0.50
FC2 0.98 0.75
FC3 0.71
PV1 0.88
PV2 0.93 0.92
PV3 0.90
SP2 0.68

0.78
SP3 0.73

81
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Items Factor Loadings Cronbach’s alpha
SP4 0.80
HM1 0.71

0.80
HM2 0.80
HM3 0.77
SI1 0.75
SI2 0.82

0.87
SI3 0.83
Sl4 0.79
HBT1 0.57
HBT2 0.75

0.88
HBT3 0.99
HBT4 0.99
TR1 0.72

0.82
TR2 0.84
TR3 0.78
Cl1 0.79 0.67
Cl2 0.76
CI3 0.60

Note: Environmental Concern = EC; Price Value = PV; Hedonic Motivation = HM; Facilitating Condition = FC; Habit = HBT; Effort
Expectancy = EE; Social Influence = SI; Satisfaction with Incentive Policies= SP; Trust; = TR; Behavioral Intentions = Bl; Use
Behavior = UB; Charging infrastructure = ClI

Confirmatory factor analysis (CFA) is widely regarded as the fundamental component of

covariance structural equation modeling. A distinguishing characteristic between covariance-based
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structural equation modeling (SEM) and variance-based SEM is the implementation of
confirmatory factor analysis (CFA). Table 3 displays the loadings obtained from the confirmatory
factor analysis and the values of Cronbach's alpha. The results in Table 4.3 indicate that all of the
values fall within the acceptable range. The loadings range from 0.32 (Poor), 0.45 (Fair), 0.55
(Good), 0.63 (Very Good), and 0.71 (Excellent), as determined by Comrey and Lee (1992). The
reliability study indicates that all variables have a Cronbach's alpha above 0.6, which is considered
satisfactory. Five Items, namely EC4, FC4, Bl4, EE1, and SP1, were eliminated. Based on the
results, a value of X2/df = 1.11 is considered respectable, and values up to 5.0
are acceptable, according to Wheaton et al. (1977). The findings indicate that the GFI value is 0.87
and the AGFI value is 0.84, both of which fall within the acceptable range (Doll et al., 1994;
Homburg & Baumgartner, 1995). CFI, TLI, IFI, NFI, RMSEA, and RMR values are 0.984, 0.982,
0.985, 0.871, 0.023, and 0.048 respectively. These values fall within the acceptable range as CFl,
TLI, IFI, and NFI are all less than 1, while RMSEA is less than 0.08 and RMR is less than 0.05

(Lowry & Gaskin, 2014b; MacCallum et al., 1996). The results are presented in Table 4.4.
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Table 4.17 Measurement Model Fit Indices

Indices Criteria Statistics Value
CMIN/DF <5 11

GFI >0.8 0.87

AGFI >0.8 0.84

CFI <1 0.984

TLI <1 0.982

IFI <1 0.985

NFI <1 0.871

RMSEA <0.08 0.05
Conclusion Model Fit

Table 4.18 Discriminant validity

CR AVE MSV MaxR(H) FC  HBT SI PV EC BI UuB TR EE SP HM CI

FC 079 057 001 095 0.75
HBT 090 071 003 099 009 084
sI 087 063 032 087 ) 010 079
0.04
PV 092 081 001 093 2 0.07 003 090
0.11
EC 085 066 018 085 > -009 022 008 081
0.01
BI 084 064 028 085 2 -017 053 001 038 080
0.02
UB 082 060 032 082 004 -016 057 -002 028 052 0.77
TR 082 061 031 083 - 013 056 004 038 043 041 078
0.05
EE 084 063 029 084 - 009 021 013 041 035 030 033 0.79
0.04
SP 078 054 034 079 006 007 - 006 - - - - - 0.73

0.01 017 002 015 013 0.04
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CR AVE MSV MaxR(H) FC HBT SI PV EC BI UuB TR EE SP HM CI
HM 080 058 029 081 - -0.18 046 0.003 042 050 049 054 054 0.008 0.76
0.03
Cl 076 052 034 0.78 - -0.03 - -0.07 - - - - - 058 - 0.72
0.07 0.02 012 008 014 015 0.01 0.02

Note: Environmental Concern = EC; Price Value = PV; Hedonic Motivation = HM; Facilitating Condition = FC; Habit = HBT; Effort
Expectancy = EE; Social Influence = SI; Satisfaction with Incentive Policies= SP; Trust; = TR; Behavioral Intentions = Bl; Use
Behavior = UB; Charging infrastructure = CI.

Table 4.5 displays the results of the analysis on composite reliability (CR > .70),
convergent validity (AVE > 0.50), and discriminant validity. These measures were used to assess
the reliability and validity of the constructs (Sarstedt, Ringle, enseler, & Hair, 2014). Given that
each item is loading on its designated factor, convergent validity is guaranteed. On the other hand,
Discriminant validity measures the extent to which one construct differs from others. Therefore, it
is crucial to verify that the items are adequately chosen (Anderson & Gerbing, 1988). Furthermore,
discriminant validity was confirmed as the diagonal values of all constructs exceeded the
correlational values (Fornell & Larcker, 1981). The value of maximum reliability (MaxR(H)) is
higher than that of composite reliability (CR), and the values of maximum shared variance (MSV)
are lower than the particular average variance extracted (AVE) values. Hence, there are no issues

with discriminant validity.
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Figure 4.42 Path Model Thailand

Table 4.19 Direct Effect of Structural Model

Hypotheses Path Coeff. SE CR Sig

Hla EC>TR 0.187 0.06 3.116 0.002 Accepted
H1lb EC->UB 0.074 0.068 1.089 0.276 ~ Rejected

H2 PV>TR 0.013 0.045 0.290 0.772 Rejected

H3 HM->TR 0.473 0.084 5.632 0.000™"  Accepted
H4 FC>TR -0.038 0.076 -0.491 0.623  Rejected

H5 TR->BI 0.197 0.067 2.944 .003 Accepted
H6 BI->UB 0.683 0.111 6.158 0.000™"  Accepted
H7 HBT->BI -0.169 0.092 -1.841 0.066 Rejected

H8 EE->BI 0.230 0.074 3.114 0.002 Accepted
H9 SI=>BI 0.376 0.068 5.517 0.000™"  Accepted
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Hypotheses Path Coeff. SE CR Sig
H10a SP->BI 0.025 0.071 0.349 0.727 Rejected
H10b SP>UB -0.170 0.097 -1.753 0.080 Rejected

Note: Environmental Concern = EC; Price Value = PV; Hedonic Motivation = HM; Facilitating Condition = FC; Habit = HBT; Effort
Expectancy = EE; Social Influence = Sl; Satisfaction with Incentive Policies= SP; Trust; = TR; Behavioral Intentions = Bl; Use
Behavior = UB; Charging infrastructure = CI.

After establishing the construct validity and reliability, the structural model was analyzed
to evaluate the hypotheses, as exhibited in Table 4.6. The hypotheses of this research were
precisely tested on the structure model Figure 4.2. hypothesisla (f =0.187, C.R = 3.116, P <.05),
hypothesis 3 (B = 0.473, C.R = 5.623, P < 0.05), hypothesis 5 (§ =0.197, C.R =2.944, P < 0.05),
hypothesis 6 (B = 0.683, C.R = 6.158, P < 0.05), hypothesis 8 (f = 0.230, C.R =3.114, P < 0.05)
and hypothesis 9 (B=10.376, C.R =5.517, P <0.05). These results indicate that the hypotheses have
been accepted, as the critical ratio (C.R) and significance (Sig) values are both more than 2, and
the p-value is less than 0.05 (Rehman et al., 2022b). However, the results for hypothesis 1b (f =
0.074, C.R = 1.089, P > 0.05), hypothesis 2 ( =0.013, C.R = 0.290, P > 0.05), hypothesis 4 (§ = -
0.038, C.R =-0.491, P > 0.05), hypothesis 7 ( = -0.169, C.R = -1.841, P > 0.05), hypothesis 10a
(B=0.025, C.R =0.349, P> 0.05), hypothesis, and 10b (3 =-0.170, C.R = -1.753, P > 0.05). These
results indicate that the hypotheses have been rejected due to the values of the (C.R)
and (Sig) beyond the permissible range.

Table 4.7. illustrates the mediation of the hypotheses, i.e., hypothesis 11 (§ =0.025, LLCL
= 0.004, ULCL = 0.073, P < .05), hypothesis 13 (B = 0.064, LLCL = 0.014, ULCL = 0.158, P <
.05), hypothesis 16 ( =0.157, LLCL = 0.070, ULCL = 0.270, P < .05), hypothesis 17 (f = 0.257,
LLCL = 0.145, ULCL = 0.403, P < .05) are accepted as (P < .05; LLCL-ULCL# 0). However,
hypothesis 12 (B = 0.002, LLCL = -0.007, ULCL = 0.014, P > .05), H14 (B = -0.005, LLCL = -
0.038, ULCL = 0. 008, P > 0.05), hypothesis 15 (p =-0.115, LLCL =-0.237, ULCL =-0.011, P >

0.05), H18 (=10.017, LLCL =-0.074, ULCL = 0.105, P > 0.05) shows no mediation. Table 6 also
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shows about the moderation relationships, hypothesis 19a (p = 0.051, C.R = 0.248, P > 0.05),
hypothesis 19b (B =-0.002, C.R =-0.039, P > 0.05), hypothesis 19¢ (p = -0.006, C.R =-0.122, P >
0.05), hypothesis 19d (B = -0.117, C.R = -1.824, P > 0.05), and hypothesis 19¢ (p = -0.085, C.R =

-1.437, P > 0.05). The results show that there is no moderation.

/A scoreg! Vean)
" / ECX O

e
//;{Vf%" EC, Mean
/”‘ & o
i "

4/9/’7«

-07
02

A
’

il

r, | @
'?Ms,

AN

Bl Mean |- UB Mean

i
/"I 'I( u
1 W
1’.”“‘,\,’\\:» H Mean
|

il
i,

U‘l \ f—F

Ll
i

I FC Mean
(-
v\'ws R |
W
\ NN HBT Mean
\ d
EE Mean
S| Mean

SP Mean

Figure 43 Moderating Model Thailand



90

Table 4.20 Indirect Effect of the Structural Model

Hypotheses Path Coeff. LLCL ULCL Sig Status

H11 EC>TR->BI->UB  0.025 0.004 0.073 0.039 Accepted
H12 PV->TR->BI->UB  0.002 -0.007 0.014 0.586 Rejected
H13 HM->TR->BI=>UB 0.064 0.014 0.158 0.032 Accepted
H14 FC>TR->BI=>UB  -0.005 -0.038 0.008 0.426 Rejected
H15 HBT->BI>UB -0.115 -0.237 -0.011 0.068 Rejected
H16 EE->BI>UB 0.157 0.070  0.270  0.005 Accepted
H17 SI=>BI=>UB 0.257 0.145 0.403  0.001 Accepted
H18 SP->BI>UB 0.017 -0.074 0.105 0.774 Rejected

Path Coeff. SE CR Sig

H19% EC_X CI=>UB 0.015 0.061  0.248 0.804 Rejected
H19b EC_X CI=>TR 0.002 0.059 0.039  0.969 Rejected
H19¢ PV_X CI=>TR -0.006 0.052  -0.122 0.903 Rejected
H19d HM_X CI=>TR -0.117 0.064 -1.824 0.068 Rejected
H19e FC_X CI=>TR -0.085 0.058  -1.437 0.141 Rejected

Note: Environmental Concern = EC; Price Value = PV; Hedonic Motivation = HM; Facilitating Condition = FC; Habit = HBT; Effort
Expectancy = EE; Social Influence = SI; Satisfaction with Incentive Policies= SP; Trust; = TR; Behavioral Intentions = BI; Use

Behavior = UB; Charging infrastructure = CI.

4.2 Pakistan Analysis and Finding

4.2.1 Demographics Analysis

Table 4.21 A total of 430 participants were approached for this study, and 300 completed
questionnaires were received. As a result, 300 was chosen for the data analysis. Table 1 shows the
demographics of the participants. Out of 300 participants, 234 (78%) were males and 66 (22%)
were female users of EVs. 18 (6%) respondents were between the age of 18-29, 116 (38.7%)
respondents were between the age of 30-39, 74 (24.7%) were between the age of 40-49, 92 (30.7%)

respondents were 50 and above of the total respondents. The column of education shows that 137
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(45.7%) were under bachelor level of education, 67 (22.3%) were bachelor’s degree holders, 93
(31%) had master’s degree, and respondents with doctorate level of education were 3 (1%) of the
total respondents. Moreover, 88 (29.3%) of the respondents had 0-5 years of driving experience,
143 (47.7) had 6-10 years of driving experience, and 69 (23%) had above 10 years of driving
experience. The respondents were also asked about their experience driving an electric vehicle. 32
(10.7%) of the respondents had up to 1 year of experience, 200 (66.7%) of the respondents had the
experience of above 1-2 years, and 68 (22.7%) of the respondents had above 2 years of driving

experience of an electric vehicle.

Table 4.21 Demographics of Pakistan

Frequency Percent
Gender Male 234 78.0
Female 66 22.0
Total 300 100
Age 18-29 18 6.0
30-39 116 38.7
40-49 74 247
50 and above 92 30.7
Total 300 100.0
Education Under Bachelor 137 45.7
Bachelor 67 22.3
Masters 93 31.0
Doctorate 3 1.0
Total 300 100.0
Driving Exp 0-5 88 29.3
6-10 143 47.7
Above 10 69 23.0
Total 300 100.0
EV Exp Less than 1 year 32 10.7

From 1-2 200 66.7
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Frequency Percent
Above 2 years 68 22.7
Total 300 100.0

4.2.2 Descriptive Analysis

Table 4.22 Descriptive Statistics Pakistan

Constructs N Mean SD Skewnees Kurtosis
EC 300 3.465 1.075 -0.127 -0.820
PV 300 3.835 0.733 -0.709 0.451
HM 300 3.608 0.882 -0.711 0.407
FC 300 3.501 1.099 -0.148 -0.992
TR 300 3.560 0.783 -0.835 1.210
Bl 300 3.452 0.848 -0.349 -0.033
uB 300 3.621 0.875 -0.517 0.572
HBT 300 3.748 0.824 -0.731 0.344
EE 300 3.790 0.777 -0.440 -0.333
Sl 300 3.784 0.827 -0.584 -0.467
SP 300 2.157 0.904 0.649 -0.012
Cl 300 3.696 0.729 0.417 -0.976

Note: Environmental Concern = EC; Price Value = PV; Hedonic Motivation = HM; Facilitating Condition = FC; Habit = HBT; Effort
Expectancy = EE; Social Influence = SI; Satisfaction with Incentive Policies= SP; Trust; = TR; Behavioral Intentions = BI; Use
Behavior = UB; Charging infrastructure = CI.

Table 4.8 of descriptive statistics shows the Mean values, Std. Deviation, Skewness, and

Kurtosis. In the above table, N=300 indicates the number of participants in this research study.

According to (Kline, 2005), which depicts platykurtic, mesokurtic, and leptokurtic distributions,
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the skewness and kurtosis values of all the constructs fall within the permissible range (between +2

and -2 for skewness and between +3 and -3 for kurtosis), Hence data is normally distributed.

4.2.3 Structural Equation Modeling Pakistan

CFA of Environmental Concern

The CFA model evaluated the validity of environmental concerns with three observed
variables egoistic, and altruistic and biospheric. The el represents egoistic, e2 and e3 represent
altruistic, and e4 was deleted because of low loading, which was biospheric. The analysis results
are shown below. The factor loading is el = .89, e2 = .94, and e4 = .97. The factor loading of the

factors is significant at 0.05 level.

Figure 4.44 CFA of Environmental Concerns

CFA of Price Value

The CFA model evaluated the validity of price value with three observed variables:
reasonable, worth, and value. The p1 represents reasonable, p2 represents worth, and p3 represents
value. The analysis results are shown below. The factor loadings are pl = .83, p2 = .92, and p3 =

.77. The factor loading of the factors is significant at 0.05.
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Figure 4.45 CFA of Price Value

CFA of Hedonic Motivation

The CFA model evaluated the validity of hedonic motivation with three observed variables:
fun, enjoyable, and entertaining. The h1 represents fun, h2 represents enjoyable, and p3 represents
entertaining. The analysis results are shown below. The factor loadings are hl = .83, h2 = .86, and

h3 = .71. The factor loading of the factors is significant at 0.05.
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Figure 4.46 CFA of Hedonic Motivation

CFA of Facilitating Condition

The CFA model evaluated the validity of facilitating conditions with two observed
variables: perceived behavioral control and facilitating condition. The analysis results are shown
below. The factor loadings are f1 = .99, f2 = .92, and f4 = .97. The factor loading is significant at

0.05.
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Figure 4.47 CFA of Facilitating Condition

CFA of Trust

The CFA model evaluated the validity of trust with four items or observed variables: honest,
reliability, responsible, and dependable. Honest is represented by t1, t2 represents reliability, t3
represents responsible, and t4 represents dependable. The analysis results are shown below.
Dependable was removed due to low loading. The factor loadings are t1 = .98, f2 = .72, and 3 =

.96 The factor loading of the factors is significant at 0.05
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Figure 4.48 CFA of Trust
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CFA of Behavior Intentions

The CFA model evaluated the validity of behavior intentions with four items or observed
variables: intend, daily, future, and predict. The bl represents intend, b2 represents daily, b3
represents future, and b4 represents predict. The analysis results are shown below. The factor
loadings are b1 = .90, b2 = .96, b3 = .88, and b4 = 76. The factor loading of the factors is significant

at 0.05.

Figure 4.49 CFA of Behavior Intention

CFA of Use Behavior

The CFA model evaluated the validity of use behavior with three items or observed
variables: experience, choice, and recommend. The ul represents experience, u2 represents choice,
and b3 represents recommend. The analysis results are shown below. The factor loadings are ul =

.99, u2 =.98, and u3 = .96. The factor loading of the factors is significant at 0.05.
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Figure 4.50 CFA of Use Behavior

CFA of Habit

The CFA model evaluated the validity of habit with four items or observed variables: habit,
addicted, must, and natural. The h1 represents habit, h2 represents addiction, h3 represents must,
and h4 represents natural. The analysis results are shown below. The factor loadings are hl = .57,

h2 = .75, h3 = .99, and h4 = .99. The factor loading of the factors is significant at 0.05.

Figure 4.51 CFA of Habit

CFA of Effort Expectancy

The CFA model evaluated the validity of effort expectancy with two observed variables:
perceived ease of use and ease of use. The analysis results are shown below. The factor loadings

areel =.70,e2 = .86, e3 = .86, and e4 = .87. The factor loading of the factors is significant at 0.05.
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Figure 4.52 CFA of Effort Expectancy

CFA of Social Influence

The CFA model evaluated the validity of social influence with three observed variables:
subjective norm, social factor, and image. The s1 and s2 represent subjective norms, the s3 social
factor, and the s4 image. The analysis results are shown below. The factor loadings are s2 = .62, s3

=.93, and s4 = .67. The factor loading of the factors is significant at 0.05.

Figure 4.53 CFA of Social Influence

CFA of Satisfaction with Incentive Policies

The CFA model evaluated the validity of satisfaction with incentives policies with three
items or observed variables: purchase subsidy, operation subsidy, information subsidy and facilities
subsidy. The sl represents purchase subsidy, s2 represents operation subsidy, s3 represents

information subsidy and s4 represents facilities subsidy. The analysis results are shown below. The
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factor loadings are s1 = .86, s2 = .85, and s3 = .84. The factor loading of the factors is significant

at 0.05.
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Figure 4.54 CFA of Satisfaction with Incentive Polices

CFA of Charging Infrastructure

The CFA model evaluated the validity of charging infrastructure with three items or
observed variables: uninterrupted, worried, and unpractical. The C1 represents uninterrupted, c2
represents worried, ¢3 represents unpractical. The analysis results are shown below. The factor

loadings are c1 = .87, c2 =.91, and ¢3 = .75. The factor loading of the factors is significant at 0.05.

Figure 4.55 CFA of Charging Infrastructure
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Figure 4.56 CFA Pakistan

Model fitness was verified using confirmatory factor analysis (CFA) by examining the
loading of items on their respective factors. Five items were removed, EC3, FC3, HBT3, SI1 and
SP4. According to the outcomes in table 4.9, X?/df = 1.978 is a respectable value, and values up to

5.0 are acceptable (Wheaton et al., 1977). According to (Doll et al., 1994; Homburg &
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Baumgartner, 1995), the values of GFI and AGFI should be not less than 0.8, and the results show
that the value of GFI = 0.844 and AGFI = 0.805, both of the values are in the suitable range. The
value of CFI =0.944, TLI = 0.933, IFI= 0.944, NFI = 0.894, RMSEA= 0.057, and RMR = 0.049
which is also in the acceptable range, as the values of CFI, TLI, IFI and NFI are less than 1 and
RMSEA is less than 0.08 and RMR is less than 0.05 (Lowry & Gaskin, 2014b; MacCallum et al.,
1996). Table 4.10 and figure 4.3 portrays the loadings of confirmatory factor analysis and
cronbach’s alpha. All of the vales are within the permitted range, according to the results. Loadings
from 0.32 (Poor), 0.45 (Fair), 0.55 (Good), 0.63 (Very Good), or 0.71, as indicated by (Comrey &
Lee, 1992), (Excellent) and reliability analysis shows that cronbach’s alpha of all the varaibles are

above .07, which is acceptable.

Table 4.23 Measurement Model Fit Indices Pakistan

Indices Criteria Statistics Value
CMIN/DF <5 1.978

GFlI >0.8 0.844

AGFI >0.8 0.805

CFI <1 0.944

TLI <1 0.933

IFI <1 0.944

NFI <1 0.894

RMSEA <0.08 0.057
Conclusion Model Fit

Table 4.24 Factor Loadings Pakistan

Items Factor Loadings Cronbach’s alpha
EC1 0.89
EC2 0.95 0.951

EC4 0.96
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Items Factor Loadings Cronbach’s alpha
Bl1 0.90
BI2 0.97 0.930
BI3 0.87
Bl4 0.86
UB1 0.99
uB2 0.98 0.984
UB3 0.96
EE1 0.70
EE2 0.85 0.892
EE3 0.84
EE4 0.90
FC1 0.92
FC2 0.98 0.969
FC3 0.89
PV1 0.73
PV2 0.79 0.887
PV3 0.89
SP1 0.86

0.888
SP2 0.85
SP3 0.84

HM1 0.82
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Items Factor Loadings Cronbach’s alpha
HM2 0.86 0.838
HM3 0.73
SI1 0.64

0.776
SI2 0.88
SI3 0.70
HBT1 0.73

0.818
HBT2 0.73
HBT3 0.78
TR1 0.98

0.865
TR2 0.56
TR3 0.96
Cl1 0.87 0.874
Cl2 0.91
Cl3 0.75

Note: Environmental Concern = EC; Price Value = PV; Hedonic Motivation = HM; Facilitating Condition = FC; Habit = HBT; Effort

Expectancy = EE; Social Influence = SI; Satisfaction with Incentive Policies= SP; Trust; = TR; Behavioral Intentions = BI; Use

Behavior = UB; Charging infrastructure = CI.
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Table 4.25 Discriminant Validity Pakistan

CR AVE MSV MaxR HBT Bl EE UB FC EC PV SP Cl HM  SI TR

(H)

HBT  0.792 0.56 0.401 0.794 0.748

Bl 0946 0.814 0.263 0.962 0.361 0.902

EE 0.902 0.699 0.233 0.913 0.483 0.212 0.836

uUB 0.984 0.954 0.401 0.987 0.633 0.513 0.384 0.977

FC 0.952 0.87 0425 0.969  0.344 0.391 0.291 0.293 0.933

EC 0.952 0.868 0.425 0.959 0.177 0.266 0.137 0.169 0.652 0.931

PV 0.847 0.651 0.399 0.871 0.22 0.137 0.217 0.29 0.202 0.287 0.807

SP 0.889 0.727  0.006 0.889 -0.038 0.004 0.041 0.015 0.032 -0.03 0.012 0.853

Cl 0.881 0.713  0.021 0.901 0.086 0.11 0.049 0.145 0.004 0.04 0.064 0.059 0.844

HM 0.846 0.647 0.392 0.857 0.292 0.158 0.175 0.216 0.234 0.477 0.626 0.039 0.045 0.804

Sl 0.79 0561  0.101 0.839  0.263 0.298 0.128 0.318 0.231 0.252 0.189 0.076 0.125 0.236 0.749

TR 0.889 0.738 0.399 0976 ~ 0.26 0.312 0.185 0.594 0.259 0.339 0.632 0.02 0.073 0.507 0.256 0.859

Note: Environmental Concern = EC; Price Value = PV; Hedonic Motivation = HM; Facilitating Condition = FC; Habit = HBT; Effort
Expectancy = EE; Social Influence = Sl; Satisfaction with Incentive Policies= SP; Trust; = TR; Behavioral Intentions = BI; Use
Behavior = UB; Charging infrastructure = Cl.

Table 4.11 exhibits that the researcher has examined composite reliability (CR > .70),
convergent validity (AVE > 0.50), and discriminant validity to evaluate the reliability and validity
of the constructs (Sarstedt, Ringle, enseler, & Hair, 2014). Since all of the items are loading on
their respective factors, convergent validity is ensured, and discriminant validity shows how much
one construct differs from others. Ensuring the items are appropriately selected (Anderson &
Gerbing, 1988). Additionally, discriminant validity was established since the diagonal values of all

constructs were higher than the correlational values (Fornell & Larcker, 1981). Maximum
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reliability [MaxR(H)] is greater than composite reliability (CR), and maximum shared variance
(MSV) values are smaller than the specific AVE values. Therefore, discriminant validity problems

can be discounted.
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Figure 4.57 Path Model Pakistan

Table 4.266 Direct effect of structural Model

Hypotheses Path Coeff. SE CR Sig Status

Hla EC>TR 0.103 0.046 2.214  0.027 Accepted
Hilb EC>UB 0.027 0.041 0.658 0.511 Rejected
H2 PV->TR 0.401 0.058 6.925 0.000™" Accepted
H3 HM->TR  0.193 0.052 3.731 0.000™" Accepted
H4 FC>TR 0.034 0.042 0.818 0.413 Rejected
H5 TR->BI 0.401 0.055 7.262 0.000™" Accepted
H6 BI->UB 0.526 0.052 10.032 0.000"" Accepted
H7 HBT->BI  0.203 0.058 3.525 0.000™ Accepted

H8 EE->BI 0.060 0.060 1.012 0.311 Rejected
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Hypotheses Path Coeff. SE CR Sig Status

H9 SI->BI 0.091 0.053 1.712 0.087 Rejected
H10a SP->BI 0.007 0.047 0.158 0.874 Rejected
H10b SP>UB -0.021 0.048 -0.438 0.661 Rejected

Note: Environmental Concern = EC; Price Value = PV; Hedonic Motivation = HM; Facilitating Condition = FC; Habit = HBT; Effort
Expectancy = EE; Social Influence = SI; Satisfaction with Incentive Policies= SP; Trust; = TR; Behavioral Intentions = BI; Use
Behavior = UB; Charging infrastructure = CI.

Structural model was examined to test the hypotheses, as represented in Table 4.12. The
hypotheses of this research were precisely tested on the structure model. Hla (f = 0.103, C.R =
2.214, P <.05),H2 (B =0.401, C.R=6.925, P <0.05), H3 (3 =0.193, CR =3.731, P <0.05), H5
(B=0.401, C.R = 7.262, P <0.05), H6 (B = 0.526, C.R = 10.032, P < 0.05), and H7 (B = .203, C.R
= 3.252, P < 0.05) these results demonstrates that hypotheses has been accepted as the (C.R and
Sig) value is greater than 2 and p is less than 0.05 (Rehman et al., 2022b). On the other hand, H1b
(B=0.27, C.R = 0.658, P> 0.05), H4 (B = 0.34, C.R =.818, P > 0.05), H& (B = 0.060, C.R = 1.012,
P >0.05), H9 (B=.91, C.R = 1.712, P > 0.05), H10a (B =0.007, CR = 0.158, P > 0.05), H10b (B
=-0.021, C.R =-0.438, P > 0.05) these results shows that these hypotheses has been rejected as the
values of (C.R and Sig) are not in the acceptable range.

Table 4.13 illustrates the mediation of the hypotheses, i.e., H11 (= 0.022, LLCL = 0.007,
ULCL =0.048, P <.05), H12 (3 =0.085, LLCL = 0.046, ULCL = 0.137, P <.05), H13 (B = 0.041,
LLCL =0.019, ULCL =0.072, P <.05), H15 (B = 0.107, LLCL = 0.059, ULCL = 0.167, P < .05),
H11, H12, H13 indicating sequential mediation and H15 indicating simple mediation as (P < .05;
LLCL-ULCL# 0). However, H14 (f = 0.007, LLCL = -0.004, ULCL = 0.024, P > .05), H16 (B =
0.0362, LLCL = -0.014, ULCL = 0. 093, P > 0.05), H17 (p = 0.048, LLCL = -0.002, ULCL =
0.098, P > 0.05), H18 (B = 0.004, LLCL = -0.036, ULCL = 0.045, P > 0.05) shows no mediation.
Table 6 also shows about the moderation relationships, H19 (f = 0.021, C.R = 0.378, P > 0.05),
H20 (B =-0.021, C.R =-0.450, P > 0.05), H21 (B = 0.035, C.R = 0.723, P > 0.05), H22 (B = -0.086,

C.R=-1.810, P >0.05), H19, H20, H21, H22 shows that there is no moderation.
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Hypotheses Path Coeff. LLCL ULCL Sig
H1l EC>TR->BI>UB 0.022 0.007 0.048 0.007 Accepted
H12 PV->TR->BI>UB 0.085 0.046 0.137 0.001 Accepted
H13 HM->TR->BI->UB 0.041 0.019 0.072 0.001 Accepted
H14 FC>TR->BI->UB  0.007 -0.004 0.024 0.285 Rejected
H15 HBT->BI->UB 0.107 0.059 0.167 0.001 Accepted
H16 EE->BI>UB 0.032 -0.014 0.093 0.255 Rejected
H17 SI=>BI=>UB 0.048 0.002 0.098 0.085 Rejected
H18 SP->BI->UB 0.004 -0.036 0.045 0.885 Rejected
Path Coeff. SE CR Sig
H19% EC_X _CiI=>UB -0.033 0.046  -0.734 0.463 Rejected
H19b EC_ X CI=>TR 0.021 0.056 0.378 0.705 Rejected
H19c PV_X CI=>TR -0.021 0.047  -0.450 0.653 Rejected
H19d HM_X_CI=>TR 0.035 0.049 0.723 0.470 Rejected
H19 FC X _CI>TR -0.086 0.048 -1.810 0.070 Rejected

Note: Environmental Concern = EC; Price Value = PV; Hedonic Motivation = HM; Facilitating Condition = FC; Habit = HBT; Effort

Expectancy = EE; Social Influence = SI; Satisfaction with Incentive Policies= SP; Trust; = TR; Behavioral Intentions = BI; Use

Behavior = UB; Charging infrastructure = CI
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Figure 4.58 Moderating Model Pakistan

4.3 Comparing Thailand and Pakistan.

Multi-group SEM Analysis

Multi-group analysis was conducted to compare Thailand's and Pakistan's adoption of
electric vehicles. The section conducted the multi group SEM analysis to compare the difference
between two countries. The investigation uncovers both parallels and disparities in the structural
equation modelling (SEM) pathways between Thailand and Pakistan. This suggests that while
certain factors have a constant impact in all situations, others differ, emphasizing the significance
of cultural and contextual aspects in SEM study (1 Thailand = 1 and 2= Pakistan). The initial study
was assessing the entire model to determine whether there are any differences between the two

groups (Thailand and Pakistan). In order to accomplish this, the Chi square discrepancies between
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the unconstrained and constrained models were compared. The results of the default model are

displayed below after executing the model.

Table 4.28 Indirect effect of structural Model

Thailand Pakistan

Hypotheses Path Coeff. Sig Coeff. Sig

Hla EC>TR 0.170 0.006 0.101 0.030
H1b EC->UB 0.029 0.580 0.027 0.501
H2 PV->TR 0.017 0.716 0.402 0.000™"
H3 HM->TR 0.415 0.000™" 0.191 0.000™"
H4 FC>TR -0.03 0.736 0.040 0.340
H5 TR->BI 0.115 0.021 0.406 0.000™"
H6 BI->UB 0.805 0.000™ 0.526 0.000™"
H7 HBT->BI -0.057 0.296 0.290 0.000™"
H8 EE->BI 0.204 0.000™" 0.042 0.486
H9 SI->BI 0.352 0.000™" 0.090 0.108
H10a SP>BI 0.017 0.805 0.004 0.935
H10b SP>UB -0.096 0.204 -0.035 0.502

Note: Environmental Concern = EC; Price Value = PV; Hedonic Motivation = HM; Facilitating Condition = FC; Habit = HBT; Effort

Expectancy = EE; Social Influence = SI; Satisfaction with Incentive Policies= SP; Trust; = TR; Behavioral Intentions = BI; Use

Behavior = UB; Charging infrastructure = ClI.

Table 4.29 Constrained and Unconstrained Models

Chi-square df P-value Invariant?
Overall model
Unconstrained 251.53 30
Fully constrained 328.565 42
Number of groups 2
Difference 77.035 12 0.000 No
Chi-square thresholds
90% Confidence 254.24 31
Difference 2.71 1 0.100
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P-value Invariant?

Chi-square
95% Confidence 255.37
Difference 3.84
99% Confidence 258.16
Difference 6.63

Table 14.15 indicates that the unconstrained model, which has fewer limits, exhibits a

much superior fit compared to the fully constrained model, which has more restrictions. The chi-

square difference (77.035, p-value = 0.000) and the degree of freedom is 12. Therefore, the models

are not invariant across the tested groups (Thailand and Pakistan). The chi-square thresholds for

various confidence levels offer insight into the behavior of the chi-square statistic at different levels

of confidence. The p-value is 0.000 (p < 0.1, 0.5, 0.1) also confirms that the models are not

invariant. Therefore, path-to-path analysis is presented in Table 4.16

Table 4.30 Path-by-Path Analysis

Hypotheses Path Invariant
Hla EC>TR Yes
H1b EC->UB Yes
H2 PV->TR No
H3 HM->TR No
H4 FC>TR Yes
H5 TR->BI No
H6 BI->UB No
H7 HBT->BI No
H8 EE->BI No
H9 SI->BI No
H10a SP->BI Yes
H10b SP>UB Yes
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Hypotheses  Path Country  Beta  Status
Hla Environmental concern has a positive impact Thailand 0.187  Accept
on trust in Pakistan and Thailand. Pakistan 0.103  Accept

Hi1b Environmental concern has a positive impact Thailand 0.074 Reject
on use behavior. Pakistan 0.027 Reject

H2 Price value has a positive impact on trust. Thailand 0.013 Reject
Pakistan 0.401  Accept

H3 Hedonic motivation has a positive impact on  Thailand 0.473  Accept
P Pakistan 0.193  Accept

H4 Facilitating condition has a positive impact Thailand = -0.038 Reject
on Trust. Pakistan 0.034  Reject

H5 Trust has a positive impact on behavioral Thailand 0.197  Accept
Intentions Pakistan 0.401  Accept

H6 Behavioral Intentions has a positive impact Thailand 0.683  Accept
Q" e beficvigr. Pakistan 0.526  Accept

H7 Habits has a positive impact on behavioral Thailand -0.169 Reject
IntentiQPe. Pakistan 0.203  Accept

H8 Effort expectancy has a positive impact on  Thailand ~ 0.230  Accept
behavioral Intentions. eaRisiaf, 0060 Reject

H9 Social influence has a positive impact on Thailand 0.376  Accept
behavioral Intentions. Pakistan 0.091 Reject

H10a Satisfaction with incentive policies has a Thailand 0.025 Reject
positive impact on behavioral Intentions. Pakistan 0.007 Reject

H10b Satisfaction with incentive policies has a Thailand -0.170 Reject
positive impact on use Behavior. Pakistan -0.021 Reject

Hi1l Trust and behavior Intentions sequentially Thailand 0.025 Accept
mediated  the  relationship  between Pakistan 0.022  Accept

environmental concerns and use behavior.
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Hypotheses  Path Country  Beta  Status

H12 Trust and behavior Intentions sequentially Thailand 0.002 Reject
mediated the relationship between price and Pakistan 0.085  Accept

use behavior

H13 Trust and behavior Intentions sequentially Thailand 0.064  Accept
mediated the relationship between hedonic
motivation and use behavior. Pakistan ~ 0.041  Accept
H14 Trust and behavior Intentions sequentially Thailand -0.005 Reject

mediated the relationship between facilitating  Pakistan 0.007 Reject

conditions and use behavior

H15 Behavioral intention mediates  the Thailand -0.115 Reject
relationship between habit and use behavior.  Pakistan 0.107  Accept

H16 Behavioral intention mediates  the Thailand 0.157  Accept
relationship between effort expectancy and Pakistan 0.032 Reject

use behavior

H17 Behavioral intention mediates  the Thailand 0.257  Accept
relationship between social influence and use  Pakistan 0.048 Reject
behavior

H18 Behavioral intention mediates ~ the Thailand 0.017 Reject

relationship ~ between satisfaction with = Pakistan 0.004 Reject

policies and use behavior.

H19a Charging infrastructure  moderates the Thailand  0.002 Reject

relationship between environmental concerns Palidlad 0021 Reject

and trust.
H19b Charging infrastructure moderates the Thailand  0.015 Reject
relationship between environmental concerns  Pakistan -0.033 Reject

and use behavior.

H19c Charging infrastructure moderates the Thailand -0.006 Reject
relationship between price value and trust. Pakistan -0.021 Reject
H19d Charging infrastructure moderates the Thailand -0.117 Reject

relationship between hedonic motivation and Pakistan 0.035 Reject

trust.
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Hypotheses  Path Country  Beta  Status

H19e Charging infrastructure moderates the Thailand  -0.085 Reject
relationship between facilitating conditions Pakistan -0.086 Reject
and trust.

H1la: Environmental concern has a positive impact on trust.

In the case of Thailand, environmental concern has a positive significant relationship with
trust (B = 0.187, p < 0.05). Similarly, in Pakistan, environmental concern has a positive significant
relationship with trust (8 = 0.103, p < 0.05). It means environmental concern (egoistic, altruistic,
biospheric) improves user trust on EVS.

H1b: Environmental concern has a positive impact on use behavior.

In the case of Thailand, environmental concern has an insignificant relationship with use
behavior (B = 0.074, p > 0.05). Similarly, in Pakistan, environmental concern has an insignificant
relationship with use behavior (B =0.027, p > 0.05). It means that environmental concerns (egoistic,
altruistic, biospheric) have no direct influence on use behavior.

H2: Price value has a positive impact on trust.

In the case of Thailand, price value has an insignificant relationship with trust (p = 0.013,
p > 0.05). In Pakistan, price value has a positive significant relationship with trust (p =0.401, p <
0.05). It means that price value (responsible, worth, value) failed to affect trust in Thailand.
However, price value improves user trust in EVs in Pakistan.

H3: Hedonic motivation has a positive impact on Trust.

In the case of Thailand, hedonic motivation has a positive significant relationship with trust
(B = 0.473, p < 0.05). Similarly, in Pakistan, hedonic motivation has a positive significant
relationship with trust (p =0.193, p < 0.05). It means that hedonic motivation (fun, enjoyable, and
entertaining) positively enhances trust user trust in EVs in Thailand and Pakistan.

H4: Facilitating condition has a positive impact on Trust.
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In the case of Thailand, the facilitating condition has an insignificant relationship with trust
(B = -0.038, p > 0.05). Similarly, in Pakistan, the facilitating condition has an insignificant
relationship with trust (B = 0.034, p > 0.05). It means that facilitating conditions (perceived
behavioral control and facilities) failed to affect trust in Thailand and Pakistan.

H5: Trust has a positive impact on behavioral Intentions

In the case of Thailand, trust has a positive significant relationship with behavior
intentions (B = 0.197, p < 0.05). Similarly, in Pakistan, trust has a positive significant relationship
with behavior intentions ( = 0.401, p < 0.05). It means that trust (honest, responsible, reliability,
and dependable) has a positive effect on behavior intentions in Thailand and Pakistan.

H6: Behavioral Intentions has a positive impact on use behavior.

In the case of Thailand, behavior intention has a positive significant relationship with use
behavior (8 = 0.683, p < 0.05). Similarly, in Pakistan, behavior intention has a positive significant
relationship with use behavior (p =0.526, p < 0.05). It means that behavior intention (intend, daily,
future, and predict) positively affects use behavior in Thailand and Pakistan.

H7: Habits have a positive impact on behavioral Intentions.

In the case of Thailand, the habit has a positive insignificant relationship with behavior
intention (B = -0.169, p > 0.05). However, in Pakistan, habit has a positive significant relationship
with behavior intention (f = 0.203, p < 0.05). It means that habit (natural, addicted, and must) failed
to affect behavior intention in Thailand but significantly affected behavior intentions in Pakistan.

H8: Effort expectancy has a positive impact on behavioral Intentions.

In the case of Thailand, effort expectancy has a positive significant relationship with
behavior intention (B = 0.230, p < 0.05). However, in Pakistan, effort expectancy has an
insignificant relationship with behavior intention (B = 0.060, p > 0.05). It means that Effort
expectancy (perceived ease of and ease of use) failed to affect behavior intention in Pakistan but
significantly affected behavior intentions in Thailand.

H9: Social influence has a positive impact on behavioral Intentions.
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In the case of Thailand, social influence has a positive significant relationship with
behavior intention (p = 0.376, p < 0.05). However, in Pakistan, social influence has an insignificant
relationship with behavior intention (f = 0.091, p > 0.05). It means that social influence (subjective
norm, social factor, and image) failed to affect behavior intention in Pakistan but significantly
affected behavior intentions in Thailand.

H10a: Satisfaction with incentive policies has a positive impact on behavioral Intentions.

In the case of Thailand, Satisfaction with incentive policies has an insignificant relationship
with behavior intention (B = 0.025, p > 0.05). Likewise, in Pakistan, Satisfaction with incentive
policies has an insignificant relationship with behavior intention (f = 0.007, p > 0.05). This means
that satisfaction with incentive policies (purchase subsidy, operation subsidy, information,
facilitation) has failed to affect behavior intention in Thailand and Pakistan.

H10b: Satisfaction with incentive policies has a positive impact on use Behavior.

In the case of Thailand, Satisfaction with incentive policies has an insignificant relationship
with use behavior (f =-0.170, p > 0.05). Likewise, in Pakistan, Satisfaction with incentive policies
has an insignificant relationship with use behavior (B = -0.021, p > 0.05). This means that
satisfaction with incentive policies (purchase subsidy, operation subsidy, information, facilitation)
has failed to affect use behavior in Thailand and Pakistan.

H11: Trust and behavior Intentions sequentially mediated the relationship between

environmental concerns and use behavior.

In the case of Thailand, trust and behavior intentions sequentially mediated the relationship
between environmental concerns and use behavior (f = 0.025, p > 0.05). Likewise, in Pakistan (8
=0.022, p > 0.05).

H12: Trust and behavior Intentions sequentially mediated the relationship between price

value and use behavior.
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In the case of Thailand, trust and behavior intentions failed to sequentially mediate the
relationship between price value and use behavior (B = 0.002, p > 0.05). However, trust and
behavior intentions sequentially mediate the relationship in Pakistan (f = 0.085, p < 0.05).

H13: Trust and behavior Intentions sequentially mediated the relationship between hedonic

motivation and use behavior.

In the case of Thailand, trust and behavior intentions sequentially mediated the relationship
between hedonic motivation and use behavior (B = 0.064, p < 0.05). Likewise, in Pakistan (p =
0.041, p < 0.05).

H14: Trust and behavior Intentions sequentially mediated the relationship between

facilitating conditions and use behavior.

In the case of Thailand, trust and behavior intentions failed to sequentially mediate the
relationship between facilitating conditions and use behavior (f = -0.005, p > 0.05). Likewise, in
Pakistan (= 0.007, p > 0.05).

H15: Behavioral intention mediates the relationship between habit and use behavior.

In the case of Thailand, behavior intentions failed to mediate the relationship between habit
and use behavior (f = -0.115, p > 0.05). However, in Pakistan, behavior intentions mediate the
relationship ( = 0.107, p < 0.05).

H16: Behavioral intention mediates the relationship between effort expectancy and use

behavior.

In the case of Thailand, behavior intentions mediate the relationship between effort
expectancy and use behavior (B = 0.157, p < 0.05). However, in Pakistan, behavior intentions failed
to mediate the relationship between effort expectancy and use behavior (f = 0.032, p > 0.05).

H17: Behavioral intention mediates the relationship between social influence and use

behavior.
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In the case of Thailand, behavior intentions mediate the relationship between social
influence and use behavior (p = 0.257, p < 0.05). However, in Pakistan, behavior intentions failed
to mediate the relationship between social influence and use behavior (f = 0.048, p > 0.05).

H18: Behavioral intention mediates the relationship between satisfaction with policies and

use behavior.

In the case of Thailand, behavior intentions failed mediate the relationship between
satisfaction with policies and use behavior (p = 0.017, p > 0.05). Likewise, in Pakistan, behavior
intentions failed to mediate the relationship between satisfaction with policies and use behavior (3
=0.004, p > 0.05).

H19(a-e): Charging infrastructure moderates the relationship between environmental
concerns/price value/hedonic motivation/facilitating condition and trust.

In the case of Thailand, charging infrastructure was shown as an insignificant moderator
between environmental concerns and behavior (p = 0.002, p > 0.05), environmental concerns and
trust (B = 0.015, p > 0.05), price value and trust ( =-0.006, p > 0.05), hedonic motivation and trust
(B =-0.117, p > 0.05), facilitating condition and trust ( = -0.085, p > 0.05). Similar results were
found in Pakistan, environmental concerns and behavior (B = 0.021, p > 0.05), environmental
concerns and trust (B = -0.033, p > 0.05), price value and trust ( = -0.021, p > 0.05), hedonic

motivation and trust (B = 0.035, p > 0.05), facilitating condition and trust (p = -0.086, p > 0.05).



CHAPTER 5

CONCLUSION, DISCUSSION AND IMPLICATION

This chapter focuses on comparing the findings of both countries, Thailand and Pakistan.
The aim was to discover how environmental concern, price value, hedonic motivation, facilitating
condition, habit, effort expectancy, social influence, and satisfaction with incentive policies
influence use behavior towards EVs. The study also investigated the mediating role of trust and
behavior intentions. Furthermore, the study tested charging infrastructure as a moderator. The data
was collected from 220 Thai users and 300 Pakistani users. The data was collected through a survey
guestionnaire, and different tests were conducted, including descriptive statistics, reliability
analysis, discriminant validity, CFA, and SEM. Based on the results, this chapter covers discussion,

implication, conclusion, and avenue for future researchers.

5.1 Conclusion

Electric vehicle adoption is a contemporary area of interest to be examined and studied,
especially considering the main challenges accompanying EV adoption. The transition from
conventional autos to EVs must be implemented in Thailand and Pakistan. This study aimed to
investigate the determinants that drive customers to embrace EVs in Thailand and Pakistan. The
SEM technique seeks to provide a comprehensive informational framework about the variables of
UTAUT2. The study suggests that environmental concern has a positive significant relationship
with trust in Thailand and Pakistan. The study also suggested that environmental concern has an
insignificant relationship with use behavior in both countries, while price value has an insignificant
relationship with trust in Thailand. However, price value showed significant relationship with trust.
In both countries, hedonic motivation has a positive significant relationship with trust. Facilitating
condition has an insignificant relationship with trust in both contexts. The study also suggests that

trust has a positive significant relationship with behavior intentions in both context. Similar results
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were shown between behavior intentions and use behavior in Thailand and Pakistan. In Thailand,
the habit has an insignificant relationship with the intention to behave. However, in Pakistan, habit
has a positive significant relationship with behavior intention. Effort expectancy has a positive
significant relationship with behavior intention. However, in Pakistan, effort expectancy failed to
affect behavior intention. In Thailand, social influence has a positive significant relationship with
behavior intention. However, in Pakistan, social influence has an insignificant relationship. The
study also exhibits that Satisfaction with incentive policies has an insignificant relationship with
behavior intention in both contexts. Similarly, Satisfaction with incentive policies has an
insignificant relationship with use behavior in Thailand and Pakistan. The study also showed that
trust and behavior intentions sequentially mediated the relationship between environmental
concerns and use behavior in both countries. Trust and behavior intentions failed to mediate the
relationship between price value and use behavior sequentially, but mediates the relationship in
Pakistan. Between hedonic motivation and use behavior, it showed positive sequential mediation
in both contexts. However, trust and behavior intentions failed to mediate between facilitating
conditions and the use of behavior in both contexts. In Thailand, behavior intentions failed to
mediate the relationship between habits and use behavior. However, in Pakistan, behavior
intentions mediate the relationship. Behavior intentions mediate the relationship between effort
expectancy and use behavior, however, in Pakistan, behavior intentions failed to mediate the
relationship between effort expectancy and use behavior. In Thailand, behavior intentions mediate
the relationship between social influence and use behavior. However, in Pakistan, behavior
intentions failed to mediate. In both contexts behavior intentions failed mediate the relationship
between satisfaction with policies and use behavior. Lastly the study showed the moderating effect
of charging infrastructure. Charging infrastructure was shown as an insignificant moderator inn

both countries.
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5.2  Discussion (Thailand and Pakistan)

This part provides empirical validation for the model used to analyze the adoption of EVs
in Thailand. The market for EVs in Thailand has received limited attention since its introduction in
2015. To facilitate the widespread adoption of EVs, it is imperative to analyze thoroughly the key
factors that influence EV adoption. This will enable the government and other relevant stakeholders
to formulate effective strategies to promote the EV market's long-term growth.

Effect of Environmental concerns and use behavior

The results exhibit that environmental concerns' influence on use behavior is insignificant
in Thailand (B = 0.074, p >0.05). Similarly, in Pakistan, environmental concern has an insignificant
relationship with use (p = 0.027, p > 0.05). Stern and Dietz (1994) also showed insignificant results
between environmental concerns and use behavior. However, Richardson (2013) showed that
environmental concerns could transform consumer usual behavior into pro-environmental
behavior. By including environmental concerns in UTAUT?Z, the study augments its explanatory
capacity, especially in sustainability-oriented scenarios, by addressing cultural variances and
psychological elements. This adaptation enhances comprehension of the interaction between non-
traditional elements and the fundamental pillars of UTAUT2, presenting a more extensive
framework for forecasting usage behavior across many cultural and environmental situations. The
results show that concerns about environmental protection and pollution caused by fossil fuel use
do not significantly affect behavior towards EVs. The influence of environmental concerns on
usage behavior was determined to be insignificant in both Pakistan and Thailand. This may suggest
that individuals in these nations do not comprehensively grasp or prioritize environmental concerns
when making consumption choices. Consumers may be motivated by prestige or social recognition
rather than environmental consciousness while purchasing. This research by Buhmann and Criado
(2023) emphasizes that consumers' inclination towards EVs is motivated by environmental

considerations and a desire for status. Buyers motivated by reputation are more likely to select
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electric vehicles when their prices exceed those of conventional automobiles, associating EV
ownership with social status.
Effect of Environmental concerns and trust

The findings also show a positive effect of environmental concern on trust in Thailand (8
= 0.187, p < 0.05) and (B =0.103, p < 0.05) Pakistan, which aligns with the previous research
conducted by Jian et al. (2020). According to Chen, Lin, and Weng (2015),
including environmental aspects in a product increases consumer trust. Environmental concerns are
related to public awareness, which depends on their response and attitude towards the environment,
and Wang, Zhang, and Wong (2022) argued that environmental concerns can affect attitude
negatively. The results show that concerns about the environment, the impact on people's lives, and
pollution caused by fossil fuel vehicles influence user trust positively. The results indicate that
environmental concern favorably affects trust in Thailand and, to a lesser degree, in Pakistan,
underscoring trust's crucial function in augmenting the UTAUT2 framework, especially for
emerging technologies such as electric vehicles (EVs). Trust facilitates the connection between
environmental ideals and behavioral intentions by mitigating uncertainties and perceived dangers,
which are prevalent obstacles to electric vehicle adoption. Incorporating trust within UTAUT2
enhances the framework's predictive capability by addressing the psychological and contextual
variables critical for adopting high-risk, sustainability-focused technologies. Furthermore, the
cross-cultural variation highlights the flexibility of UTAUT2 with the inclusion of trust, offering a
more profound comprehension of how environmental and societal values affect technology
adoption across many contexts. It means that in both Pakistan and Thailand, environmental concern
positively influences trust. Nevertheless, the findings indicate that Thai users are more aware of
environmental issues than Pakistani users. This may result from heightened environmental
consciousness and governmental measures in Thailand, including legislation advocating
sustainability. Consumers with heightened environmental awareness are more inclined to regard

EVs as a credible and sustainable option, indicating that environmental considerations augment
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EVs' perceived reliability and advantages across many cultural contexts. This highlights the
significance of environmental awareness in fostering consumer trust in various marketplaces.
Effect of Price value on trust

The influence of price value on trust is insignificant (f = 0.013, p > 0.05), as previous
research has also shown. According to Martin, Ponder, and Lueg (2009), loyal customers may feel
that their implicit trust in the relationship is violated if they perceive that the product or brand is
involved in unfair pricing. In Pakistan, price value has a positive significant relationship with trust
(B =0.401, p < 0.05). Franke et al. (2015) also showed a positive relationship between price value
and trust. Incorporating trust into the UTAUT2 framework enhances the model's capacity to
consider price perceptions and their influence on technology adoption. Trust elucidates how
customers assess product value, especially when price considerations are paramount, hence
enhancing UTAUT2's efficacy in forecasting adoption behavior in marketplaces where cost is a
critical element, exemplified by electric cars (EVs). In Thailand, the absence of a substantial
correlation between price value and trust may stem from the perception that the elevated costs of
electric vehicles (EVSs) are unjust, with buyers prioritising the pursuit of equitable prices in light of
the more advanced EV industry relative to Pakistan. In the study of Techa-Erawan et al. (2024)
exhibited that prices of EV in Thailand has negative effect of adoption of EV. In Pakistan, where
the electric vehicle market is nascent, a favorable correlation exists between price value and
consumer trust. Higher-income individuals are more inclined to acquire electric vehicles to display
their status and embrace innovation, notwithstanding the elevated costs. The market's embryonic
phase and the aspirational element render pricing value more closely associated with trust in
Pakistan.
Effect of hedonic motivation on trust

The results show that hedonic motivation significantly affects trust in the context of EVs

in both Thailand (B = 0.473, p < 0.05) and Pakistan (p =0.193, p < 0.05). Previous studies of
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Baabdullah (2018) and Zhou et al. (2021) align with the study's findings. The finding that hedonic
motivation substantially influences trust in Thailand and Pakistan enriches the UTAUT2 paradigm
by integrating emotional elements into the adoption process. Hedonic motivation, indicative of the
pleasure and satisfaction obtained from product usage, impacts trust and influences adoption
behavior. This enhancement fortifies UTAUT2 by acknowledging that emotional appeal is crucial
in fostering customer confidence, especially for electric vehicles (EVs), where user experience can
profoundly influence trust and technology acceptance. The results suggested that users become
confident when using the EVs, which results in desired fun and enjoyment and accelerates users'
performance. The notable correlation between hedonic motivation and trust in Thailand and
Pakistan indicates that consumers cultivate increased confidence in electric vehicles when they see
the experience as pleasurable and delightful. This favorable emotional bond with the car fosters
confidence in its performance, leading users to perceive electric vehicles as both a pragmatic choice
and an enjoyable one. In both nations, the pleasurable experience of using EVs enhances their
adoption as consumers develop a correlation between enjoyment and trust in the technology,
thereby solidifying their preference for EVs as an effective and enjoyable mode of transportation.
Effect of facilitating condition on trust

The facilitating condition has an insignificant relationship with trust in Thailand ( = -
0.038, p > 0.05) and Pakistan (p = 0.034, p > 0.05). The earlier study by Chemingui (2013) found
no significant association between facilitating conditions and trust, which aligns with the current
findings. However, some studies have shown a positive relationship between facilitating conditions
and trust (Gorenflo et al., 2019b; Jain et al., 2022b; Wang et al., 2020). The negligible correlation
between facilitating conditions and trust in Thailand and Pakistan enhances the UTAUT2
framework by indicating that, in the realm of electric vehicle (EV) adoption, trust may be more
affected by elements such as hedonic motivation or performance expectancy than by external
resources or infrastructure. This finding enhances UTAUT2 by emphasizing that conducive

conditions may not consistently be a crucial factor in trust, especially in developing technologies,
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prompting a focus on psychological and experiential elements in the adoption process. The results
indicate that favourable factors, such as access to essential resources, knowledge, and
infrastructure, do not substantially enhance trust in electric cars (EVs) in Thailand and Pakistan.
Despite the growing accessibility of information regarding electric vehicles and heightened
awareness, the necessary infrastructure remains inadequate. In emerging electric vehicle markets,
infrastructure may be regarded as a work in progress. Consequently, customers may lack complete
confidence in the infrastructure's stability or durability, potentially undermining its influence on
their decision-making.
Effect of trust on behavior intentions

The findings indicate that trust is a reliable indicator of behavioral intentions in Thailand
(B =0.197, p < 0.05) and Pakistan (p = 0.401, p < 0.05), aligning with previous studies (Zhang et
al., 2022; Nget al., 2018). The finding that trust is a reliable predictor of behavioral intentions in as
a reliable predictor of behavioral intentions in both Thailand and Pakistan enriches the UTAUT2
framework by underscoring trust as a vital element affecting customers' intentions to embrace
electric cars (EVs). This reinforces UTAUT2 by demonstrating that trust directly influences
adoption decisions alongside the conventional conceptions of performance expectancy and effort
expectancy. The substantial correlation between trust and behavioral intentions indicates that trust
in technology or brand is crucial for fostering adoption, especially for emerging technologies such
as electric vehicles, where customers may hesitate or hesitate. Assuming that the use of a particular
electric car does not violate the reliability, environment, and other related things of the participant,
it would appeal to potential users of EVs. The more significant influence of trust on behavioral
intentions in Pakistan relative to Thailand may stem from each nation's differing stages of electric
vehicle development. In Thailand, electric vehicles are more advanced, and buyers are inclined to
evaluate multiple aspects, including cost, infrastructure, and long-term advantages, potentially
diminishing the influence of trust in their decision-making process. Conversely, Pakistan's electric

vehicle market remains nascent. However, government initiatives to encourage EV adoption have
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fostered customer optimism and confidence in the future prospects of electric vehicles. This hope
and the anticipation of future enhancements may render trust more significant in influencing their
behavioral intentions about EV adoption.

Effect of behavior intentions on use behavior

The impact of behavioral intentions on use behavior is positive in both Thailand ( = 0.683,
p < 0.05) and Pakistan ( = 0.526, p < 0.05). The results are consistent with prior research findings
(Zhou et al., 2021; Mansoor et al., 2023). The favorable effect of behavioral intentions on usage
behavior in Thailand corroborates the fundamental assertion of the UTAUT2 paradigm, which
contends that intentions to utilize a technology directly affect actual utilization. This discovery
substantiates UTAUT2 by confirming the correlation between behavioral intentions and actual
usage, especially with electric vehicle (EV) adoption, where the intention to adopt serves as a
crucial predictor of actual usage behavior. The findings indicate that individuals with a strong
behavior intention to utilize EVs in the future demonstrate a more pronounced influence on their
actual usage behavior in Thailand and Pakistan. Nonetheless, the effect is marginally more
significant in Thailand, potentially attributable to its more advanced electric vehicle market.
Thailand's excellent infrastructure, policies, and overall awareness of electric vehicles may enhance
customer intentions to accept them, and Pakistan's electric vehicle market remains nascent.
Consequently, the more advanced market in Thailand probably leads to a more robust link between
intention and behavior.
Effect of habit on behavior intentions

The results found no relationship between habit and behavioral intentions in Thailand (B =
-0.169, p > 0.05), consistent with previous studies (Gunawan et al., 2022; Singh et al., 2023).
However, In Pakistan ( = 0.203, p < 0.05), it shows positive significant results. The results are in
line with Ramirez-Correa et al. (2019), who showed a significant relationship between habit and

behavioral intentions in the gaming industry. The results indicate that habit does not significantly
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correlate with behavioral intentions in Thailand. However, it exhibits a positive significant
correlation in Pakistan, so enhancing the UTAUT2 paradigm by underscoring cultural disparities
in the impact of habitual behavior on technology adoption. In Pakistan, habit influences behavioral
intentions, indicating that consumers' prior experiences or established patterns may facilitate
adoption in this environment. The absence of such a link in Thailand indicates that alternative
factors, such as performance expectancy or hedonic motivation, may exert a more significant
influence on behavioral intentions. This variance underscores the necessity for UTAUT2 to
incorporate cultural and environmental elements in comprehending the influence of habit on
technology adoption. The shift from internal ICE to EVs in Thailand is non-disruptive, as driving
behaviors for both vehicle types are comparable, allowing users to readily acclimatize to operating
EVs. The smooth transition is attributable to Thailand's advanced EV infrastructure and market,
where consumers are already acquainted with the technology and encounter fewer obstacles, such
as range anxiety or insufficient charging stations. Conversely, Pakistan's electric car sector remains
nascent, with users predominantly dependent on conventional automobiles due to inadequate
infrastructure, reinforcing entrenched habits. The move to electric vehicles in Pakistan is, hence,
more challenging, with habitual behavior significantly influencing adoption intentions. The
emerging electric vehicle market in Pakistan presents more significant obstacles for consumers,
complicating their transition compared to Thailand's.
Effect of social influence on behavior intentions

The impact of social influence on behavioral intentions is positively correlated (p = 0.376,
p < 0.05), which aligns with prior research (Baabdullah., 2018; Zhou et al., 2021); however,
Pakistan (B = 0.091, p > 0.05) shows an insignificant relationship. Mansoor et al. (2023) also
showed an insignificant result in the banking industry. Consequently, prospective EV users exhibit
a keen interest in the perspectives of their acquaintances, relatives, coworkers, and the broader
community and consider EVs as status symbols. This finding enhances the UTAUT?2 paradigm by

highlighting that social impact is a crucial determinant of behavioral intentions in specific
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situations, such as Thailand, while not in others, like Pakistan. UTAUT?2 often incorporates social
influence as a crucial determinant of adoption behaviors; nevertheless, this finding indicates that
its effect may fluctuate based on cultural and socioeconomic variables. The research enhances the
UTAUT?2 model by emphasizing contextual variables, indicating the necessity for adaptation to
reflect regional variations in the impact of social influence on technology adoption, especially
regarding emerging technologies such as electric vehicles (EVs). Social influence does not
markedly impact the behavioral intentions to embrace EVs in Pakistan, perhaps due to the nation's
emerging economy and cultural background. In Pakistan, the nascent EV market is predominantly
influenced by pragmatic factors, including cost, infrastructure, and availability, rather than social
pressure or peer influence. EVs are not yet prevalent in Pakistan, resulting in insufficient exposure
and acceptance to enable social influence to impact consumer behavior significantly. Conversely,
in more developed economies such as Thailand, where the electric vehicle market is expanding,
and the infrastructure is well-established, social influence exerts a more significant impact on
behavioral intentions. The growing popularity and visibility of EVs in Thailand enhance their social
acceptance, making individuals more affected by peers, family, or societal trends in their
purchasing decisions. Consequently, whereas social influence has a restricted impact in Pakistan,
it profoundly affects customer behavior in Thailand's more developed electric vehicle market.
Effect of effort expectancy on behavior intentions

The impact of effort expectancy on behavioral intentions is statistically significant in
Thailand (p = 0.230, p < 0.05), which aligns with previous studies (Curtale et al., 2021; Leicht et
al., 2018). Similarly, in the context of autonomous vehicles, Leicht et al. (2018) showed a positive
significant relationship between effort expectancy and behavioral intentions. However, in Pakistan
(B = 0.060, p > 0.05), effort expectancy and behavioral intentions showed an insignificant
relationship. The results are consistent with the study of (Ramirez-Correa et al., 2019). The finding
that effort expectation strongly influences behavioral intentions in Thailand, although not in

Pakistan, enhances the UTAUT2 paradigm by underscoring the critical role of effort expectancy—
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the perceived ease of use—in facilitating technology adoption in certain contexts. In Thailand, the
notable correlation corresponds with other studies, indicating that usability is a crucial determinant
in influencing adoption intentions for emerging technologies such as electric cars (EVS).
Nonetheless, the insignificance observed in Pakistan suggests that alternative factors, such as
performance expectancy or social influence, may exert greater influence in this context. This
variation indicates that UTAUT2 must be adaptable to accommodate regional disparities in the
influence of effort expectancy on adoption, highlighting the necessity for a more contextually aware
methodology in forecasting technology uptake across diverse markets. The influence of effort
expectancy on behavioral intentions is statistically significant in Thailand, where customers regard
EVs as accessible and user-friendly, enhancing their desire to embrace the technology. This is
probably attributable to the more advanced EV infrastructure and more familiarity with the
technology. In Pakistan, effort expectancy does not substantially influence behavioral intentions.
This may be due to the nascent stage of the EV market in Pakistan, where consumers are less
acquainted with the technology and may perceive the interface as more intricate or difficult to
navigate. The insufficient exposure, support infrastructure, and user education in Pakistan may
diminish the relevance of effort expectancy in influencing consumers' intents to adopt electric
vehicles in this market.
Effect of satisfaction with incentive policies on behavior intentions and use behavior
The study showed no significant effect of satisfaction on incentive policies on behavioral
intention (B = 0.025, p > 0.05) and use behavior (B = -0.170, p > 0.05) In Thailand. Similarly, In
Pakistan, no relationship between satisfaction with incentive policies and behavior intentions (B =
0.007, p > 0.05) as well as with use behavior (p =-0.021, p > 0.05). These findings align with prior
research conducted by Diamond (2009). However, Zhou et al. (2021) showed a positive and
significant relationship. This finding contributes to UTAUT2 by demonstrating that satisfaction
with incentive programs may not consistently serve as a significant predictor of behavioral

intentions or usage behavior, especially with electric vehicle (EV) uptake in Thailand and Pakistan.
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Although UTAUT2 typically incorporates external elements like conducive conditions, this
research indicates that government incentives may be less impactful than other factors, such as
performance expectancy or trust. It underscores that personal views and experiences may be pivotal
in fostering adoption, advocating for a more individual-focused methodology in forecasting
behavior within emerging technology marketplaces. This underscores the necessity for UTAUT2
to consider the differing importance of external incentives based on contextual and cultural
variables rather than supposing a uniform effect of external policy. Furthermore, the findings
demonstrate that contentment with incentive policies, such as operational subsidies, information
provision subsidies, and facilitation policies, does not substantially influence behavioral intentions
and usage behavior in Thailand and Pakistan. This indicates that users are discontent with the
existing policies, primarily because the designated funds for the stated number of vehicles have
been depleted. Consequently, governments must obtain authorization for supplementary incentive
packages to sustain ongoing growth in the electric vehicle market. The absence of pleasure may
diminish the effectiveness of these policies on consumer intents and behavior, underscoring the
need for durable and adaptive incentives to promote electric vehicle adoption.
Sequential mediating effect of trust and behavior intentions

The study additionally examined the mediation of trust and behavioral intentions in
Thailand. Furthermore, this analysis identifies trust and behavioral intention as crucial sequential
mediators, regulating two paths significantly while rendering two paths insignificant. The
significance of environmental concerns (f = 0.025, p > 0.05) and hedonic motivations ( = 0.064,
p < 0.05) on user behavior is noteworthy. However, the relationships between price value (B =
0.002, p > 0.05) and facilitating conditions ( = -0.005, p > 0.05) with the use of behavior through
trust and behavior intentions are not statistically significant. In Pakistan, there is a sequential
mediation of trust and behavioral intentions between environmental concerns, price value, hedonic
motivation, facilitating conditions, and use behavior. The results showed that trust and behavioral

intentions sequentially mediate the relationship between environmental concerns ( = 0.022, p <
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0.05), price value (B = 0.085, p < 0.05), and hedonic motivation (f = 0.041, p < 0.05). However, it
does not mediate between facilitating conditions (p = 0.007, p > 0.05) and use behavior.

This study highlights the pivotal function of trust as a mediator within the UTAUT2
framework, underscoring its essential contribution to converting intrinsic and extrinsic elements,
such as hedonic motivation and environmental concerns, into behavioral intentions and usage
behavior. In this instance, trust augments the model's explanatory capacity, particularly in scenarios
when other factors, such as environmental considerations, do not directly influence usage behavior.
As a sequential mediator, trust enhances the linkages among factors affecting adoption, hence
enhancing the predictive capacity of UTAUT2. This underscores the significance of trust in the
adoption of new technologies such as electric vehicles (EVS), indicating that UTAUT2 can be more
comprehensive and contextually pertinent by integrating trust as a crucial mediator influencing
customer perceptions and decisions. The integration of trust into UTAUT?2 offers a more thorough
and contextually refined perspective on technology adoption. Trust instills confidence in
consumers' decisions, increasing their willingness to adopt new technologies, especially in
industries characterized by uncertainty or perceived risk, such as electric automobiles. The study's
findings confirm that trust serves as both a mediator and a crucial element within UTAUTZ2,
influencing customer perceptions and decisions, especially with the adoption of innovative and
high-risk technologies such as electric vehicles. This underscores the necessity of explicitly
integrating trust into the model, guaranteeing that its predictive capacity encompasses not only
technology attributes but also the psychological elements that influence consumer behavior.

In Thailand, price value does not substantially affect usage behavior via trust and
behavioral intents. In Thailand and Pakistan, facilitating conditions do not affect use behavior via
trust and behavioral intentions. This trend persists in both countries, indicating that enhancements
in conducive environments may be essential for augmenting these elements. It is essential to
underscore the significance of prioritizing infrastructure and support services necessary for

fostering technology adoption, as these factors appear to play a considerable effect in influencing
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consumer behavior. Emphasizing this in your investigation could offer significant insights for
policymakers and marketers seeking to cultivate a conducive atmosphere for your target market.
Mediating effect of behavior intentions

The study also examined four indirect pathways, finding that effort expectancy (p = 0.157,
p < 0.05) and social influence (B = 0.257, p < 0.05) substantially affect use behavior. Behavioral
intentions act as a potent mediator in these pathways, but habit ( = -0.115, p > 0.05) and
satisfaction with incentive policies (f =0.017, p < 0.05) showed an insignificant relationship with
the use of behavior through behavior intentions. While prior research has produced similar
correlation constructs, few findings discuss trust and behavioral intention as a mediator and
examine its impact (Ahmad et al., 2020; Baabdullah, 2018; Zhou et al., 2021). The results also
exhibit simple mediation, showing that behavioral intentions mediate the relationship between
habits and use behavior (f = 0.107, p < 0.05). However, effort expectancy (f = 0.032, p > 0.05),
social influence (B = 0.048, p > 0.05), and satisfaction with policies (f = 0.004, p > 0.05) show no
mediation through Behavioral intentions.

In the UTAUT2 framework, behavioral intentions serve as a vital mediator, converting the
influence of elements like effort expectation and social influence into use behavior. This mediation
underscores that behavioral intentions are crucial in forecasting technology adoption, as they
signify the psychological commitment to utilizing a new technology. As a mediator, behavioral
intents enhance the UTAUT?2 model, elucidating the influence of external and intrinsic elements
on consumer behavior, so rendering it a more effective instrument for comprehending adoption
processes.

The results suggest that satisfaction with incentive policies does not significantly influence
usage behavior via behavioral intentions in Thailand and Pakistan. This prevalent result indicates
that merely implementing incentive schemes may be inadequate to affect user behavior. Both
countries should reassess and improve their incentive and policy frameworks to align with

consumer expectations and behavioral motives. This may entail customizing incentives to enhance
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their relevance and attractiveness or executing supplementary techniques that bolster customer
engagement and intent to utilize them. Emphasizing this component can yield significant insights
for policy enhancement.
Moderating effect of charging infrastructure

Another worth-knowing finding of the study is the moderating effect of charging
infrastructure. Charging infrastructure in Thailand was shown as an insignificant moderator
between environmental concerns and behavior (f = 0.002, p > 0.05), environmental concerns and
trust (B = 0.015, p > 0.05), price value and trust ( =-0.006, p > 0.05), hedonic motivation and trust
(B =-0.117, p > 0.05), facilitating condition and trust (B = -0.085, p > 0.05). Similarly, in Pakistan,
Environmental concerns and behavior (f = 0.021, p > 0.05), environmental concerns and trust (p =
-0.033, p > 0.05), price value and trust (B = -0.021, p > 0.05), hedonic motivation and trust (B =
0.035, p > 0.05), facilitating condition and trust (f = -0.086, p > 0.05). Prior studies on EVs using
UTAUT2 have used different moderators. For example, Jain et al. (2022) used environmental
concerns and government support as moderators and showed significant moderation. Similarly,
Khazaei and Tareq (2021) also showed that personal innovation is a significant moderator;
however, driving experience is insignificant. The study's finding is the moderating impact of
charging infrastructure. Previous research on EVs employing the Unified Theory of Acceptance
and Use of Technology 2 (UTAUTZ2) framework has incorporated several moderators. For instance,
Jain et al. (2022) investigated the influence of environmental concerns and government support as
moderators and observed substantial moderating effects. In a similar situation, Khazaei and Tareq
(2021) showed that personal innovativeness is a strong moderator, but driving experience had no
meaningful impact. Incorporating a moderator into the UTAUT2 framework improves its capacity
to analyze the impact of external factors on the links between the fundamental components and
usage behavior. The incorporation of moderators facilitates a more sophisticated comprehension of

technology adoption by accounting for contextual factors.
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This is a crucial issue to consider. Thailand and Pakistan have difficulties due to the
restricted accessibility of EV charging facilities, particularly in residential areas. The absence of
home charging infrastructure is a substantial obstacle to the broad adoption of electric vehicles, in
sharp contrast to nations that have made considerable investments in providing simple and adequate
EV charging options for residences. Policymakers and stakeholders in Thailand and Pakistan
should prioritize expanding EV charging infrastructure, especially in residential zones, university
parking, and other extensive company parking, as a vital advancement. Incentives for homeowners
to install chargers, collaborations with developers to incorporate EV charging into new residential
buildings and extensive public-private partnerships could effectively bridge this gap and facilitate

the uptake of electric vehicles.

5.3 Implication

Practical implication

In Thailand and Pakistan, environmental issues enhance trust but do not directly impact
usage behavior. This suggests that although consumers may not promptly convert their
environmental apprehensions into direct usage behavior, they are more inclined to trust electric
vehicles when these worries are acknowledged. In Thailand, utilizing environmental issues to foster
faith in electric vehicles might be an effective approach, particularly as people pursue dependable
and ecological options to conventional automobiles. Similarly, in Pakistan, emphasizing the eco-
friendly benefits of EVs can enhance consumer trust, fostering a positive perception that ultimately
boosts behavioral intentions toward adoption. Policymakers and manufacturers in both nations
should emphasize the environmental benefits of electric vehicles, including less emissions and
enhanced energy efficiency, to bolster consumer confidence and promote adoption, despite the lack
of immediate behavioral impact. In Thailand, where price does not substantially influence trust,
officials should prioritize highlighting the long-term economic and environmental advantages of

electric vehicles (EVs), such as fuel and maintenance savings, instead of depending predominantly



134

on price. Conversely, in Pakistan, where price perception greatly bolsters trust, officials ought to
emphasize affordability by providing financial incentives or subsidies to increase the accessibility
of electric vehicles. By synchronizing price tactics with consumer confidence and emphasizing the
comprehensive value of electric vehicles, both nations can cultivate a favorable attitude and
enhance adoption rates. Since hedonic motivation substantially bolsters trust in Thailand and
Pakistan, officials need to highlight the pleasurable, joyful, and inventive features of electric cars
(EVs) to attract consumers in these nations. In Thailand, where hedonic motivation exerts a more
pronounced influence, marketing techniques should emphasize the thrill and modernity of electric
vehicles, showcasing their advanced features and appealing design to attract tech-savvy and
experience-oriented consumers. Although the impact is somewhat diminished in Pakistan,
emphasizing the pleasurable driving experience and the entertainment attributes of electric
vehicles, including advanced technologies and distinctive driving sensations, might nevertheless
enhance trust. By synchronizing marketing and regulatory initiatives with the hedonic advantages
of electric vehicles, both nations may enhance customer confidence and promote increased
adoption. Given that conducive conditions exhibit a negligible correlation with trust in Thailand
and Pakistan, governments should prioritize alternate ways to promote electric vehicle adoption.
This entails providing financial incentives, such as tax refunds and subsidies, to enhance the
affordability of electric vehicles, in conjunction with educational initiatives to promote
understanding of their long-term advantages, including fuel savings and environmental effects.
Moreover, cultivating public-private partnerships to develop EV charging infrastructure and
providing adaptable financing choices could increase adoption rates. Although infrastructure may
not directly affect trust, such initiatives can foster a more conducive environment for electric
vehicles, resulting in heightened customer confidence and enhanced adoption in both nations.
Considering the substantial positive correlation between trust, behavioral intentions, and use
behavior in Thailand and Pakistan, policymakers should prioritize cultivating and preserving

consumer trust in electric cars (EVSs). To do this, they might adopt transparent marketing strategies
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that emphasize the dependability, safety, and enduring advantages of electric vehicles, thereby
instilling consumer confidence in their investment. Moreover, authorities can enhance trust by
instituting explicit laws about EV performance and charging infrastructure and providing
warranties and after-sales services to instill confidence in prospective purchasers. In both nations,
cultivating alliances with reputable organizations or endorsing electric vehicle companies could
augment trust, motivating more people to have favorable behavioral intentions toward adopting
electric vehicles. Since habit positively affects behavioral intention in Pakistan but not in Thailand,
policymakers should customize their approach accordingly. In Pakistan, utilizing habitual behavior
might facilitate the promotion of electric cars (EVS) through incentives that ensure a smooth
transition from conventional automobiles. Establishing a habit-forming experience for consumers
viaaccessible charging stations, intuitive technology, and consistent participation in electric vehicle
usage may reinforce the habit of utilizing EVs. Conversely, in Thailand, where habit is not a
predominant factor, authorities may need to concentrate on alternative influential factors, such as
price value, environmental concerns, and trust, to promote adoption rather than depending on
habitual behavior. Given the divergent outcomes in Thailand and Pakistan, authorities must
recalibrate their strategy for fostering the adoption of electric vehicles (EVS) in each nation. In
Thailand, where effort expectancy markedly affects behavioral intention, initiatives to streamline
the adoption process of electric vehicles—such as increasing user-friendly interfaces, offering
explicit instructions, and improving general usability—are expected to boost adoption rates.
Concentrated initiatives to diminish perceived complexity can accelerate electric vehicle adoption.
Conversely, in Pakistan, where effort expectancy does not substantially influence behavioral
intentions, price value or trust may play a more pivotal role in promoting EV adoption.
Policymakers in Pakistan should prioritize enhancing these variables instead of streamlining the
user experience, as the latter is unlikely to influence adoption behavior significantly. In Thailand,
where social influence profoundly impacts behavioral intention, policymakers should utilize social

networks, influencers, and community leaders to advocate for the adoption of electric vehicles
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(EVs). Promoting word-of-mouth, social endorsements, and peer recommendations may
significantly enhance electric vehicle adoption. Social campaigns or activities that emphasize the
increasing trend of electric vehicle usage among esteemed persons or groups may further enhance
adoption. Conversely, in Pakistan, where social influence is little, authorities ought to prioritize
alternative variables, such as financial incentives or trust-building measures, to promote EV
adoption, as social influence is unlikely to effect behavioral change in this context. Considering
that satisfaction with incentive policies exhibits a negligible correlation with both behavioral
intention and usage behavior in Thailand and Pakistan, policymakers ought to reevaluate the
efficacy of current incentive frameworks. Rather than concentrating exclusively on incentives, they
may investigate different strategies, such as augmenting consumer education regarding the
advantages of electric vehicles or bolstering confidence in the technology. Furthermore, more
explicit incentives linked to concrete, immediate advantages—such as diminished operational
expenses or access to exclusive charging facilities—should be contemplated to more effectively
match incentives with customer preferences and motivations in both nations. While the results
indicate that charging infrastructure does not influence EV adoption in the model, it is an essential
element for widespread adoption. Policymakers in Thailand and Pakistan should prioritize the
augmentation of charging infrastructure by expanding the number of charging stations and
guaranteeing their accessibility and dependability. This may entail encouraging investments from
both the commercial and public sectors to enhance charging networks, especially in regions with
strong demand. Moreover, developing cost-effective, standardized, and user-friendly charging
systems would foster customer confidence and promote extensive electric vehicle adoption. A
strong charging infrastructure is crucial for creating an environment that promotes EV adoption
and sustains long-term market growth, even if it does not serve as a direct moderator in the model.
Emphasis should be placed on these facets of marketing plan creation to sway prospective
consumers to adopt EVs. By effectively incorporating these criteria, sustainable and competitive

policies will enhance consumers' likelihood of using EVs. The government or policymakers should
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assist electric vehicle makers and consumers of EVs. In addition, with regard to the need to use
EVs in institutional settings, it is imperative for the state government to formulate a comprehensive
plan for transitioning its current vehicle fleet and public transportation to EVs. Additionally,
policymakers should work on a policy where all participating businesses must be integrated into a
unified solution that facilitates collaborative work and allows each other to use their stations in
order to grow. For instance, in the banking industry, clients can utilize automated teller machines
(ATMs) from many institutions to withdraw and transfer funds. Furthermore, it is imperative for
the state government to construct zero-emission zones for very popular tourist areas such as islands
and small cities, which serve as major tourist attractions and hold ecological significance in
Thailand. EV managers can utilize auto expo events and various platforms such as newspapers and
social media to elucidate the environmental advantages of EVs to customers. They can offer test
drives to showcase the enjoyable driving experience of EVs, create a sense of community by
gathering like-minded individuals, and effectively influence their friends and family. Additionally,
they can highlight the convenience and user-friendliness of EVs.

Theoretical implication

The objective was to investigate the acceptance of EV adoption in Thailand. EVs are no
longer just a trendy term, but they are still in the early stages of development. Several research
studies have used the UTAUT2 framework in EVs (Jain etal., 2022; Khazaei & Tareq, 2021; Zhang
etal., 2022). Curiously, the research papers have yet to examine the rate of EV adoption in Thailand
using the UTAUT2 model that incorporates additional factors such as environmental concerns,
trust, satisfaction with incentive policies, and charging infrastructure. This study extended
UTAUT2 with new perspectives in the EV context in Thailand, such as environmental and
incentive policies, policies related to the government and policymakers, and how these factors
contribute to the adoption level based on UTAUT2. Previously, studies have used UTAUT and
considered only behavioral and technological perspectives. Another important implication is trust

in the mechanism of UTAUT2, which plays an important role. This study has conducted a serial
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mediation of trust and behavioral intentions analysis to understand better EVs and the Unified
Theory of Acceptance and Use of Technology 2 (UTAUT2) in Thailand. Another significant
contribution involves examining the moderating impact of changing infrastructure to understand
better charging infrastructure, which is the most important part of EV growth. It is worth noting
that only a limited number of studies have explored moderation in the context of EV research
utilizing the Unified Theory of Acceptance and Use of Technology 2 (UTAUT2) framework (Jain

et al., 2022; Khazaei & Tareq, 2021).

5.4 Limitation and Future Direction

The research was carried out in the EVs market of Pakistan and Thailand only. The findings
can be utilized to forecast the uptake of electric vehicles in Thailand and Pakistan, although the
outcomes may vary depending on the specific circumstances and countries. Hence, future
researchers should conduct studies in countries where EVs are nascent. Future studies could
consider incorporating other features to enhance the UTAUT2 model. This study employed
charging infrastructure as a moderator and trust as a mediator. Consider including other factors,
such as driving experience, for a more comprehensive understanding. The results showed
insignificant satisfaction with incentive policies on behavior intentions and use behavior; it would
be meaningful to explore it as it is one of the important factors in the adoption of EV (Zhou et al.,
2021c). Another recommendation is to explore the effectiveness of different policies, such as tax
policies and financial policies, in the context of EVs. The data was exclusively gathered from
Thailand and Pakistan, as most users of EVs are in big cities, and it is more diverse. It would be
intriguing to incorporate data from other places. Lastly, this study used a quantitative method.
Conducting a mixed-method study, such as an explanatory sequential or exploratory sequential

design, would be interesting.
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APPENDIX A

Survey Questionnaire

| am Sheraz Ahmad, the student of PhD Industrial business administration at KMITL
business school. I am conducting a study as part of my degree requirement. For that matter
I need your 3-5 minutes to fill this survey. | assure you that the data being collected is
purely for research purposes and will not be shared with anyone and treated as strictly
confidential.

Have you used or driven electric vehicles?

aaunelFnursedudse liihuseli ?

Yes, | am willing to participate Continue
a1y FUNNIUNTBNUUTADUD INAD
No, I am not willing to participate Thanks for your time -terminate
Taine]d voun uaz vgamluuaeuan
1) Age e

() 18-29 ()30-39 ( )40-49 ( )50andabove

2) Gender ws
() Male %w () Female wjq
3) Education msfamn

( ) Under Bachelors sninfaanes () Bachelors 15yanes
( ) Master 1/5yann () Doctorate 15aaen
Driving Experience in year’s dszaumsaimsiuid
( )0-5Yearil () 6-10 Year 1l ( ) Above 10 year 1l

Driving Experience with EV in year’s dszaumsaimsiuidassasudlih



( )O0-1Yeard

()2-4 Yeard () above 5 year 1l

Attribute response scale meBaszauanaan

172

Strongly Disagree (SD) lifiudauodad 1
Disagree (D) lifiudae 2
Neutral (N) a9 3
Agree (A) fiude 4
Strongly agree (SA) iifugaoeed S
S# Statement SD N A SA
Effort Expectancy 1 I assume asimple and understandable interaction while 1 3 5
using the electric vehicle.
Fudndsosudlilihesiinsaevauosiidhlaldheluvas i ldan
2 | assume it would be easy to be skillful at using the 1 3 5
electric vehicle.
SuRafumsheiisziaunins lumsldausosud i
3l assume I would find the electric vehicle easy to use. 1 3 5
Fudansooud e 1Fnude
4 lassume learning to operate an electric vehicle is easy for 1 3 5
me.
FuRahimsiouduasialfasooud iiozdudede
Social Influence 1  People who influence my behavior think that | should use 1 3 5
the electric vehicle.
auseuTaRiianS narennAnssuvesuRnTUA1s 15 00ud il
2 People who are important to me think I should use an 1 3 5

electric vehicle.

auseudaildudagiihIddufahiuns Fsooud I
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S# Statement SD N A SA
3 In general, society has supported the use of electric 1 3 4 5
vehicles.
Tavitr udrdanuseudsundiuenivayums dsooud i
4 Having an electric vehicle is a status symbol in my circle. 1 3 4 5
Tudanusoudaiy msfsaoud i1y eflunisuansaniuzedimil
Facilitating 1  The resources necessary to use electric cars are existed 1 3 4 5
Conditions (e.g repair service, battery changes)
fanwiazdsisuihdumsmivayuldsuldsosud i oy quidon u
Aouuvamos
2 | have the knowledge necessary to use electric cars. 1 3 4 5
FufianudissnoRersunsldausoousd i
3 Electric vehicle is compatible with other technologies I 1 3 4 5
use (e.g. smart phone).
sooud lhihdoutiiu1diuma TuTadaug Asuldaueghidegiu wu Smart
phone
4 | can get help from others (e.g help line) when | have 1 3 4 5
difficulties using electric car.
Suansaven wtaumdenindinertes Eidesurseautiym lums 13 snoud
Tt 9 qudaneasund luiam
Hedonic 1 Using electric vehicle is fun . 1 3 4 5
Motivations ,
m3 lseud IuiluGesayn
2 Using electric vehicle is enjoyable because of quietness. 1 3 4 5

M3 I5saoud Il Idsuiananoiiesnnanuiouveanoluse
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S# Statement SD N A SA
3 Using electric vehicle is very entertaining because of 1 3 4 5
accelerating performance
msldsaoud hiifniuaunaunudmsaeuaueswomsdud wu §asnss
YounteEud
Price Value 1 The price for electric Vehicles is reasonable. 1 3 4 5
nimdmsusasud hiinfiaumaama
2 Using an electric vehicle is worth the money. 1 3 4 5
msldsooudliitniuduisuduide
3 At the current price, electric vehicle has high uses value 1 3 4 5
e.g getting more value than the price.
Tusmsa lhiTagiu sooud llihiianuduirenmslfau
Habit 1 The use of an electric vehicle has become a habit for me. 1 3 4 5
mildraoud llhaaneduiidouazduasyosduliud
2 lam addicted to using an electric Vehicle. 1 3 4 5
Fudauaydoaldnoud liueaue
3 I must use an electric vehicle as a habit (e.g familiarity of 1 3 4 5
using or continuing using)
fudealFsooudldihidiuiidoaze: ausoniion iy mslFaududse
4 Using an electric vehicle has become natural to me. 1 3 4 5
ms1¥50 llihnarefudesnidmusy
Environmental 1  Protecting the environment while using electric vehicle 1 3 4 5

Concerns

will benefit me (e.g making good air).
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Statement Sb D N A SA

msindesdaunadonuuzilsnoud Tfezidhnlss Tomidesy gy Tivhld
omatuiiy
The pollutions caused by fossil fuels vehicles are worse 1 2 3 4 5
than we imagine.
vafiyiRannosudFemanloadaimarfionhitisda
Environmental protection while using electric vehicles 1 2 3 4 5
will help people have a better quality of life.
msWsnoud Ttz e lumssnindanadenilidauiigunndiniasu
The electric vehicle will not just benefit humans but also 1 2 3 4 5
other creatures.
sooud i Lifioaud 1s= Tosfumpduiniy uddisndddisiniug &

Trust Electric vehicles claims are honest (e.g less maintenance). 1 2 3 4 5
sz Tomiveasnoud llihgniuaussdiaasa hilasan i msthjesnufesas
| trust electric vehicle’s reliability. 1 2 3 4 5
Fudoiuluamni¥etovessooud il
Electric vehicles are responsible in terms of environment. 1 2 3 4 5
soouallihianuivAnveuluivesdunadey
I trust that electric vehicles are dependable (e.g. feel safe 1 2 3 4 5
while driving.
Fudeituhsosud hfuilufiingg v {Fnlaoasevasiud
Electric vehicles act with good intentions. (e.g making 1 2 3 4 5

good environment

s . .
saoud Ifhdennuaslinalumsadeaamaanadonia
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S# Statement SD N A SA
Satisfaction with 1 | am satisfied with the purchase subsidy policies for 1 3 4 5
Policies electric vehicles. (e.g. Price discount)
ﬁuwahﬁuuiﬂmﬂmiqwuu“lumi%ainauﬁ‘lw% wu afvayulinmana
2 | am satisfied with the operation subsidy policies of 1 3 4 5
electric vehicles. (Replacing traditional vehicle will get
you free charging pass or less pay.
suweladun Tornemsganyumssiiuauvessooud I 1wy mswdsunas
wansovhiiu fhuse lliesi T8 Idsa lnilusimiignas wie  andalhide
mldensegnasmuaaiuusng
3 Iam satisfied with the information provision policies of 1 3 4 5
electric vehicles (e.g NEWS related to EV are from right
source.
SunelafuuTonosums Iddeyavessaoud llvhummdsiindede 14
4 | am satisfied with the facilitation policies of electric 1 3 4 5
vehicles (e.g multiple charging stations or service centers)
sunelafuuTnnemassanuazainvessosud Wi Hra1iiismams
vl wie quivimssdiuiisane
Behavioral 1  lintend to use electric vehicles in the future. 1 3 4 5
Intentions )
sunslanz ds0oud vl lueuan
2 lwill always try to use electric vehicles in my daily life. 1 3 4 5
suszwnoulFiooud I ludinlse s iuvessuae
3 | plan to use electric vehicles in future. 1 3 4 5

Funauwuioz sasud i luowana
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Statement SD N A SA
I predict | will use electric vehicles in the future. 1 3 4 5
sumamsainiuez ldsooud vl lueuian
Use Behavior It is a pleasant experience to use electric vehicles. 1 3 4 5
mslsfsalihwessuihnlszaumsaifihfane e
Electric vehicles are my first choice When | need to 1 3 4 5
replace a new one.
sooud luliudludidenusnve ssuiode wildeusu i
I will recommend to my friends to use electric vehiclesif 1 3 4 5
available.
suzuzhliiton Fsoeudlldosi Toma
Charging station A lot of charging stations are required for uninterrupted 1 3 4 5
infrastructure journey.
fuRasuiudediamilniesnnidier¥nmsfumadianuderiion
While driving an electric vehicle, I will always be worried 1 3 4 5
about running out of charge.
Tuvmzdusosud i suinsnatuuanes sz imanaminse ik
The charging station makes electric vehicle more 1 3 4 5

practical and convenient for daily use.

o Y=

Suamiiangy llvessa i ldsuianianuazainuag 1950 vl Ided1e

aelaludinlsediiu
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