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Abstract: With the escalating environmental issues, the imperatives to mitigate greenhouse
gas emissions and advance energy products through innovation, energy production, and
consumption frequently result in environmental externalities. Conventional markets fre-
quently struggle to address these external factors, resulting in market failures. Consumers
are more aware of the environmental repercussions, regulatory mandates, and potential
economic benefits of new energy vehicles (NEVs). Consequently, there has been a sub-
stantial surge in the demand for NEVs as alternatives to conventional vehicles. This study
analyses the method by which innovative technology moves from the stage of purchase
intention dissemination toward market adoption and explores strategies to expedite this
process. Moreover, it examines how the intentions of customers to purchase ecologically
friendly energy goods and their receptiveness to such products affect the expansion of
the market. Further analysis indicates that the factors influencing consumers’ attitudes
towards NEVs include the adoption of ecological innovation, awareness of environmental
product knowledge, and perceived value of innovative, environmentally friendly energy
products. The purpose of this study is to expand upon the existing literature on consumer
demand, examining the influential factors that extend the Theory of Planned Behaviour
(TPB) to enhance consumer intention through internal mechanisms. It explicitly focuses on
these aspects, as well as perceived risk (PR) and perceived value (PV), to identify gaps in
the literature and contribute to intentions to purchase NEVs in China. This study presents
a thorough research framework for efficiently examining customer demand for comparable
eco-friendly energy products. It investigates the potential influence of attitudes, subjective
norms, perceived behavioural control, and environmental perceptions, specifically those
concerning environmental knowledge and concerns. Moreover, personal factors such as
attitude, normative beliefs, and perceived control beliefs were found to impact consumer
attitudes towards NEVs. The key factor influencing purchasing intention was the attitude
towards NEVs. Simultaneously, subjective norms did not have a direct effect on purchase in-
tentions. However, social influence played a significant role in the decision-making process,
with perceived behavioural control and subjective norms exerting considerable influence.

Keywords: purchase intention (PI); theory of planned behaviour (TPB); new energy vehicles
(NEVs); perceived value (PV)
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1. Introduction

Consumers play a pivotal role in economic activities within society, and their con-
sumption patterns and purchasing behaviours exhibit a wide range of complexities and
multifaceted phenomena [1]. The growing concerns about environmental issues and global
warming have increased public interest in green and ecologically friendly products [2]. As
a result, there has been an increase in environmental consciousness and a shift towards
sustainable consumption, influencing consumer choices [3]. The absence of consumer pur-
chase intention data is a substantial obstacle to implementing green operations within the
industry, hindering the development of efficient business and green marketing strategies [4].
Global ecological dynamics have undergone significant changes due to the simultaneous
growth in population and economic activities. The rapidly growing population is antici-
pated to exceed 9.1 billion by 2050 [5]; this demographic trend is highly challenging [6] and
is expected to significantly augment the strain on natural resources and energy systems. It
is essential to prioritise economic growth, and this notion [6,7] has developed into a critical
and enduring approach to addressing the intricate environmental challenges we confront.
The trajectory of increasing global greenhouse gas (GHG) concentrations poses a significant
threat to humanity’s overall well-being. Prioritising this [8] is crucial to guaranteeing
the long-term viability and welfare of our planet and its inhabitants. Table 1 lists widely
recognised types of NEVs.

Table 1. Types of new energy vehicles (NEVs).

No.

Vehicle Type Definition/Description

Only rechargeable batteries are used to power

these fully electric automobiles. They do not
Battery Electric have an internal combustion engine and emit
Vehicles (BEVs) no pollution from their tailpipes. They only

use electricity that has been stored

for propulsion.

These vehicles use gasoline, internal
Hybrid Electric combustion engines, electric motors, and
Vehicles (HEVs) batteries. The electric motor assists the

engine, improving fuel efficiency.

Like HEVs, PHEVs have a bigger battery that
connects to an outside power source. PHEVs
use a finite all-electric range before switching
to their internal combustion engine to
increase the driving range.

Plug-In Hybrid
Electric Vehicles (PHEVSs)

These vehicles use hydrogen as fuel,
converting it into electricity through a fuel
Fuel Cell Electric cell stack. They emit only water vapour and
Vehicles (FCEVs) have longer ranges than battery electric
vehicles but require access to hydrogen
refuelling stations.

These vehicles primarily run on electricity
and use an internal combustion engine as a
generator to charge the battery and extend
the driving range. The engine does not
directly power the wheels.

Extended-Range
Electric Vehicles (EREVs)

NEVs have become a prominent research topic in recent years. Although Sovacool
et al. [7] regard climate change as the most significant challenge of the twenty-first century,
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and despite the low-carbon innovations as shown in Figure 1, swift progress observed in
the NEV sector, and the integration of environmentally friendly practices [9], a considerable
portion of NEVs have received unfavourable feedback owing to their inability [10-13] to
meet customer expectations of a holistic user experience. Undoubtedly, there is notable
difficulty in accurately interpreting the underlying motives behind the prospective adoption
of NEVs, especially among Chinese consumers [13].

2035

Target to all

of new BEVs

m 2025

m 2030
2035
2040
2050

Governments with official targets to 100% phase out sales or registrations of new internal combustion engine light-duty vehicles
(passenger cars and vans/light trucks) by a certain date* (Status: October 2021)

2035 california,

he sale or registration Target t > w the sale or registration
d FCEVs only >f new BEVs, FCEVs, and PHEVs only

2050 Internat

2035 New York

2050

2035 Cape Verde

2030 Sir

2035

Figure 1. Schedule of fossil-fuel vehicle phase-out (Source: International Council on Clean Trans-
portation (ICCT), 2021).

Gallo and Marinelli [14] suggest thoroughly implementing three transportation solu-
tions: alternative electrification integration on a global scale, low-emission vehicles, and
hybrid and electric vehicles; these strategies collectively pave the way for the introduction
of sustainable and resilient modes of transportation. The term “New Energy Vehicles
(NEVs)” encompasses a broad range of technologies, primarily focusing on vehicles that
use alternative energy sources to replace traditional fossil fuels [15]. This includes electric
vehicles (EVs), hybrid electric vehicles (HEVs), and hydrogen fuel cell vehicles (HFCVs).
Hydrogen fuel cell vehicles (HFCVs) have recently emerged as a new driver for change [16].
A key distinction is drawn between NEVs and traditional vehicles, highlighting the conver-
gence path of the industry’s development [17] as shown in Table 2, with new, constantly
changing technologies in the scope of NEVs.

Table 2. The development of the definition of new energy vehicles (NEVs).

Time Phase

Representative Point of View Author

Academics

Industry

The country initially perceived NEVs,
including BEVs, PHEVs, and
hydrogen-powered fuel cell electric
vehicles [FCEVs]).

NEVs are used to designate automobiles
that are wholly or predominantly
powered by electric energy, which include
plug-in electric vehicles, battery electric World Bank, 2011
vehicles (BEVs), plug-in hybrid electric

vehicles (PHEVs), and fuel cell electric

vehicles (FCEV).

Sovacool et al., 2019 [13]
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According to the United Nations Energy Organization’s definition (2022), NEVs are
intertwined with the concept of intelligent living, emphasising the role of sustainable
transportation in enhancing the travel experience [18]. As the NEV industry continues to
evolve, developing a robust theoretical and practical framework is critical to navigating
the complexity of this dynamic landscape [19,20]. Amid a crucial stage in the transition of
the automobile industry, nations ingeniously integrated the advancement of NEVs with
goals aimed at guaranteeing energy security and tackling climate change [21]. Raze, the
World Bank Country Director for China, spoke at the 2021 Global Energy Transition Forum
(GETF) and highlighted that China is uniquely positioned in the global energy landscape.
The International Bank for Reconstruction and Development (IBRD) shows that the world’s
largest emitter of greenhouse gases boasts the world’s largest installed renewable energy
capacity and is a global leader in electricity production (IBRD, 2021).

The discussion and comparison of the NEV industry has become increasingly complex,
and many problems are surfacing [22]; sales are still growing, but that demand needs to
catch up to carmakers and other companies [23]. One significant issue is the substantial
gap in consumers’ understanding of NEVs, leading to increased uncertainty regarding
their willingness to purchase [24,25]. Despite significant government efforts to promote
NEVs, only 22% of consumers have accepted this product (International Energy Agency,
2023). However, recruiting new customers and keeping hold of current NEV users ap-
pear to be challenging issues for the sector [24,26]. Consumers may need more support
regarding the adoption of intelligent transportation innovations in NEVs. Addressing this
industry gap necessitates interdisciplinary research collaborations. Perception is central to
reflecting the growing social demand for products and meeting the changing preferences
of consumers [27]. This shift in perceived practices is conducive to increasing consumer
satisfaction; some studies on NEVs emphasise the critical nodes of the intersection of value
perception and perception theory [28]. As the NEV industry continues to evolve, develop-
ing a robust theoretical and practical framework is critical to navigating the complexity of
this dynamic landscape [19,20].

Therefore, this study aims to analyse the characteristics of NEV purchase intention,
and the motivation for this study stems from major problems that have led to an inves-
tigation into the factors that influence customers’ intention to purchase NEVs in China.
This study can assist in assessing and forecasting the factors that impact customers’ buying
choices, ultimately resulting in a rise in the acceptance and usage of eco-friendly products.
The contribution of this study is as follows: This study suggests a more appropriate assess-
ment framework for measuring consumers’ willingness to buy environmentally friendly
products. Furthermore, it proposes an operational standard for forecasting the influence of
customers’ purchasing behaviour on promoting the adoption of environmentally conscious
consumption. The subsequent sections clearly outline and summarise the main question,
as well as both questions and the objective of the investigation.

2. Conceptual Framework and Hypotheses

2.1. Theoretical Foundation
2.1.1. Theory of Planned Behaviour (TPB)

Figure 2 shows the TPB, developed in 1991. The idea aimed to “explain all activities
people can exercise self-control”. This model’s most important element is the behavioural
purpose, which is affected by beliefs about the likelihood that an activity will have the
desired effect and by judgements about the advantages and disadvantages of that effect.
The policy directly impacts choice intention more than the indirect effect since the user’s
rational buyers want to promote market potential and product enhancement through
attitude, subjective norm, and perceived behavioural control [29].
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Figure 2. Model of the Theory of Planned Behaviour (Resource: Ajzen, 1991 [29]).

2.1.2. Theory of Perceived Value (TPV)

This study mainly concentrates on the value classified as the value for creative so-

lutions; the perceived value (PV) theory as show in Table 3, which was proposed over
20 years ago, is now deemed unreliable. Sanchez-Fernandez and Iniesta Bonillo [30] con-
ducted a study that suggested a framework. They found that having positive general
prosocial attitudes can influence individuals” green consumption values, leading to greater

acceptance of green advertising and purchase behaviour. An essential aspect of the field
is the consumption value theory given by Maccioni et al. [31], which seeks to establish a
comprehensive framework for explaining green consumer behaviour. Previous scholars
have identified five types of consumption values that influence consumer choice-making;:
emotional, functional, social, price, and situational values. However, numerous other

academics have concentrated on the elements linked to characterising and elucidating
green customer PV. Furthermore, the green PV dimension may fluctuate based on the
specific data collection technique, as many biological metrics can be used to examine

behavioural, emotional, and cognitive burdens. Various eco-design techniques used for

the products may have had different effects on PV under the currently available data and
further characterisation of the products and images [32].

Table 3. Theoretical arguments of the theory of perceived value (PV).

Scholar Year Key Insights Market and Products
Role of perceived value in
.. sustainable products, focusing on Sustainable products market,
Maccioni L. etal. [31] 2019 environfnental and socialg green consunrier goods market
responsibility
Role of perceived value in Cross-border e-commerce
Cao & Hui [32] 2022 cross-border e-commerce, especially market
the impact of cultural differences
Perceived value in digital Digital marketing. social
Alanazi F [22] 2023 marketing, particularly the impact & media marl?e, ¢
of social media platforms
Perceived value in digital products  Digital products and services
Alanazi, F,, & Alenezi, M [15] 2024 and services, including user market, including software,

applications, and online
services

experience, data privacy, security,
and technological adaptability

2.1.3. Theory of Perceived Risk (TPR)

With the advancement of technology in recent decades, there has been a significant
rise in the frequency of iterative product updates. As shown in Table 4. the TPR tends to
perceive risks based on factors such as the potential severity of harm; research by various
authors [33,34] has shown that perceived risks, such as higher upfront costs, potential
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depreciation, limited charging infrastructure, and concerns about battery performance,
significantly influence consumers’ attitudes and intentions towards adopting NEVs—more
importantly, the [35] uncertainty surrounding the risk, the control individuals have over
the risk, and the benefits associated with engaging in risky behaviour. Cognitive factors,
such as knowledge and past experiences, as well as affective factors, play a role as well [35],
according to Nisal and Thilina (2019) [36], the authors of the TPR, and individuals who have
evaluated the extension to the Technology Acceptance Model (TAM), which consists of five
dimensions associated with NEVs. The TPR has been extensively studied in the context of
NEVs, including performance, physical, financial, time, and psychological risks, providing
valuable insights into consumers’ risk perceptions and decision-making processes. These
studies highlight then Table 4. importance of understanding consumers’ perceived risks in
shaping effective marketing strategies, communication efforts, and policy interventions to
promote the adoption of NEVs.

Table 4. Theoretical arguments of the theory of perceived risk (TPR).

Scholar

Year Key Insights Market and Products

Wang & Chen [28]

Nisal &Thilina [36]

Zhang & Zhao [34]

Aufa, A A., & Marsasi,
E.G. [33]

Perceived risk in social media  E-commerce and social
and online shopping media markets

Electric vehicle markets,
performance risk, physical
risk, financial risk, time
risk, and psychological risk

2018

Extension to the Technology
2019 Acceptance Model, consisting
of five dimensions

Perceived risk in mobile
2020 payments and financial
technology
Social risk, performance risk,
physical risk, financial risk,
time risk, and
psychological risk

Financial technology and
mobile payment markets

2022 Recycled products

2.2. Hypothesis Development
2.2.1. Extending of the TPB and NEV Purchase Intentions

People can have infinite beliefs about any action but can only concentrate on a small
subset of those beliefs at any given time [37]. These fundamental beliefs greatly influ-
ence one’s intentions and actions. Contrarily, opinions about the likelihood of uncertain
events represented by subjective probabilities are decided upon through the mediation of
beliefs [38]. These assume that a person’s attitude is a product of their salient behavioural
beliefs, which indicate the expected results or characteristics of their conduct and thus
depend on expectation beliefs [39,40]. This belief-based analysis has been used in nu-
merous studies to better understand behaviour [40]. As a result, the TPB favours the
statement that “people’s intentions and actions are guided by their beliefs about purchasing
a product rather than by the objective attributes of the product” [41]. Therefore, this study
hypothesises a positive relationship between behavioural beliefs and attitudes.

Hypothesis 1: “Behavioural Beliefs (BB) positively influence the Attitudes (AT) of New Energy
Vehicle (NEV) consumers in China”.

In the context of social norms and normative beliefs, the idea of social influence
has been examined in the TPB. According to [29] the TPB, accepting normative beliefs
within a social group affects people’s subjective normative motivation to enhance their self-
image within that social group [42]. Consumers appear more conscious of and concerned
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with how they appear in social groups [43]. Unfortunately, they can only concentrate
on a small number of the various beliefs about any action at any given time [36]. These
fundamental beliefs greatly influence one’s intentions and actions. Contrarily, opinions
about the likelihood of uncertain events represented by subjective probabilities are decided
upon through the mediation of beliefs [44]. This belief-based analysis has been used
in numerous studies to better understand behaviour. TPB describes the nature of the
connection between behavioural and normative beliefs and attitudes in this way [41]. As a
result, this study hypothesises that subjective norms and normative beliefs have a positive
relationship.

Hypothesis 2: “Normative Beliefs (NB) positively influence the Subjective Norm (SN) of New
Energy Vehicle (NEV) consumers in China”.

The Social Cognitive Theory of Bandura (1977), which looks at how easy or difficult
behaviour seems to be, is the foundation for self-efficacy. Bandura’s work on self-efficacy
emphasised the role of cognitive, social, and environmental factors in shaping an individ-
ual’s beliefs about their capabilities. Perceived behavioural control measures how well a
person can control specific factors that either help or constrain their behaviour to function
in each circumstance [45]. Ajzen [42] contends that control beliefs that support or interfere
with the performance of a behaviour are related to perceived behavioural control [46]. The
underlying variable shows the proposed structural model. Since consumers are active
subjects, the industry seeks expanded sales and innovative profits. As a result, this study
hypothesises that there is a positive relationship between perceived behavioural control
and control beliefs.

Hypothesis 3: “Control Beliefs (CB) positively influence the Perceived Behavioural Control (PBC)
of New Energy Vehicle (NEV) consumers in China”.

Alderfer and Sternthal discovered a significant relationship between attitudes toward
products and brands and purchase intentions. Wei [47] also came to a similar conclusion.
Engel, Blackwell, and Miniard [48] added that the attitude toward price has a significant
relationship to purchase intention. In addition, Lin et al. [49] discovered that the attitude
toward perceived value has a substantial relationship to purchase intention. According to
Huddleston and Moreau, purchase intention is significantly influenced by brands, prices,
and perceived quality, in addition to the attitudes toward the products mentioned above.
Other factors, such as personal circumstances and external influences, can also impact
a person’s purchase decision. Therefore, this study hypothesises that attitudes have a
significant relationship to the purchase intention of NEVs and potential consumers in
China’s provinces.

Hypothesis 4: “Attitudes (AT) significantly influence the Purchase Intention (PI) of New Energy
Vehicle (NEV) consumers in China”.

A study in the journal Transportation Research Part D: Transport and Environment by
Xu et al. [50] found that subjective norms were significantly related to the purchase intention
of NEVs among Chinese consumers. They found that individuals were likelier to purchase
NEVs if they perceived that their friends and family members approved of such vehicles
or believed owning an NEV was socially desirable. Zhao et al. [51] found that subjective
norms significantly positively affected purchase intentions for NEVs. They also found that
this effect was mediated by attitudes towards the environment and perceptions of these
vehicles’ fuel efficiency and cost-effectiveness. Other researchers who have studied the
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relationship between subjective norms and purchase intentions for NEVs include Bredahl
et al. [52]. Therefore, this study hypothesises that subjective norms significantly influence
the purchase intention of NEV consumers in China.

Hypothesis 5: “Subjective Norm (SN) significantly influences the Purchase Intention (PI) of New
Energy Vehicle (NEV) consumers in China”.

Consumers’ perception of having personal control over consumption and purchase de-
cisions is called perceived behavioural control. In other words, despite having a favourable
attitude toward engaging in a behaviour, a person may decide against doing so when faced
with perceived obstacles. Consumer skills and abilities are implied by perceived difficulty,
which is believed to affect how much control an individual has over their behaviour [53];
people who feel more in control of their behaviour act with greater intention. For instance,
Barbarossa et al. [54] found that PBC is positively correlated with intending to buy green
personal care products. At the same time, Jiménez et al. [55] assessed the detrimental
effects of PBC on purchases of green paper towels. With the price of green products, a
similar contrast can be seen. For example, in some cases, going green is less expensive than
remanufacturing a laptop [56], whereas in other cases, going green is the costliest option
and hurts final purchase intention, such as with electric cars [57]. As a result, each target
behaviour needs to be evaluated separately because these factors demonstrate that causal
factors may differ significantly between behaviours and individuals [58]. According to
Ajzen [29], the direction of the PBC—intention relationship depends on people’s behaviour.
Therefore, this study hypothesises that PBC has a significant relationship to the purchase
intention of NEVs and potential consumers in China.

Hypothesis 6: “Perceived Behavioural Control (PBC) significantly influences the Purchase Inten-
tion (P1) of New Energy Vehicle (NEV) consumers in China”.

2.2.2. Environmental Knowledge and Concern and Perceived Value

In previous research, the authors analysed the driving characteristics of the EK and EC
and designed a series of experiments on NEVs’ perceived value. The NEVs in the perceived
value experiments are calculated and listed in Table 5. Each segment was selected for the
research and analysis’s database collection. The definitions presented are as follows.

Table 5. Correlation of environmental knowledge and concern with perceived value.

Variable

Environmental Knowledge (EK)

Detailed Analysis Hypothesis References
Environmental knowledge refers to
consumers’ awareness and H1: Higher environmental knowledge
understanding of environmental issues  positively correlates with higher Kang et al. [59]
and the benefits of eco-friendly perceived value of NEVs.
products.

Environmental Concern (EC)

Environmental concern refers to the
degree of importance consumers place
on environmental protection and
sustainability.

H2: Greater environmental concern
positively correlates with the higher Qomariah etal. [60]
perceived value of NEVs.

Combined Analysis and Summary

Both environmental knowledge and concern play crucial roles in shaping the
perceived value of NEVs. Environmental knowledge provides a rational
understanding of their practical benefits, while environmental concern adds an
emotional and value-based dimension to this perception.

Bocken et al. [61]

Under the ideal sustainable value proposition, value can be created simultaneously
for many stakeholders, including clients, shareholders, suppliers, and partners, as well as
for society and the environment [62]. A sustainable value proposition is generally thought
to include a promise of the benefits that a company’s products will bring to customers
and society, considering both short-term profitability and long-term sustainability [62-64].
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As a result, this study hypothesises that assessments of perceived consumption could be
validated using consumer perceptions of value. Although there are connections between
EK, EC, and PV aspects in a value proposition, each element is elaborated separately and
summarised for analytical purposes.

Hypothesis 7: “Environmental Knowledge (EK) has a significant relationship With the Perceived
Value (PV) of New Energy Vehicle (NEV) consumers in China”.

Hypothesis 8: “Environmental Concern (EC) has a significant relationship with the Perceived
Value (PV) of New Energy Vehicle (NEV) consumers in China”.

2.2.3. Perceived Risk and Perceived Value

To validate the above regularity, another experiment was carried out. The risk-benefit
trade-off suggests that consumers weigh the perceived risks of sustainable products against
their perceived benefits. Higher perceived risks, such as uncertainties about product
effectiveness, environmental impact, or higher costs, can lead to lower perceived value.
Conversely, suppose consumers perceive the benefits of sustainable products, such as
reduced environmental impact or improved personal well-being, as outweighing the
associated risks. In that case, they are more likely to perceive them as having higher
value. Consumers rely on signals or cues from sustainable products to infer their quality,
reliability, and benefits. Perceived risk serves as a signal of potential adverse outcomes, and
if consumers perceive lower risks associated with sustainable products, they are more likely
to perceive higher value. Consumers’ trust in sustainable product claims and the credibility
of the information sources play a significant role in shaping the relationship between
perceived risk and perceived value. Consumers’ emotions and moral considerations also
influence the relationship between the perceived risk and perceived value of sustainable
products. Consumers with strong emotional connections to environmental or social causes
may perceive higher value in sustainable products despite potential risks.

Hypothesis 9: “Perceived Risk (PR) negatively influences the Perceived Value (PV) of New Energy
Vehicles (NEVs) among consumers in China”.

2.2.4. Environmental Knowledge and Concern and Purchase Intentions

Nations worldwide are putting great effort into establishing and implementing sustain-
able development goals [65,60]. As indicated in the literature, the concept of sustainability
is a significant issue, raising concerns in the global industry [67]. Ensuring residents and
guests lead healthy lives through social, environmental, and economic systems is cru-
cial [67]. Several countries have emphasised the value of sustainable development and
the green economy as a new development strategy. Numerous studies have revealed that
customers’ intentions are influenced by both psychological and personal aspects [68]. Con-
sumer attitudes toward sustainable consumption are determined by gender, age, education,
and personal beliefs [69]. Nature is one’s “emotional, empirical unity with the natural
world”. It has also been mentioned that individuals with a higher degree of connection to
nature have a better attitude towards the environment, are more willing to participate in
activities related to sustainability, and are more concerned about the negative impact of
human activities on the environment [70,71].

Hypothesis H10: “Environmental Knowledge (EK) positively influences the relationship with the
Purchase Intention (PI) of New Energy Vehicles (NEVs) among consumers in China”.
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Hypothesis H11: “Environmental Concern (EC) positively influences the relationship with the
Purchase Intention (P1) of New Energy Vehicles (NEVs) among consumers in China”.

2.2.5. Perceived Risk and Purchase Intention

Perceived risk is a broad concept that can affect various aspects of economic activity, in-
cluding consumer behaviour and the demand for products and services. D’Souza et al. [72]
indicate how perceived risk can influence consumer attitudes, values, and decision mak-
ing and how these factors can affect the demand for products and services, including
green products. Ying and Ying studied the influencing factors of consumers’ purchase
intentions regarding NEVs based on perceived risk and the involvement degree combined
with demographic variables. As such, according to Nekmahmud and Fekete-Farkas [73],
perceived risk has been an area of interest for researchers studying consumers in various
fields. Economically minded academics posit that reasonable risk is necessary to obtain
the most benefit for the least amount of money [74]. Second, monetary incentives or price
controls can encourage consumers to make energy-saving choices [75]. Numerous studies
have revealed, however, that these measures fall short of expectations because social factors
like habits and emotions skew our perceptions of rationality [76]. Therefore, this study
hypothesises that perceived risk hurts the relationship to NEV purchase intentions and that
the effect is more significant among consumers with deeper concerns about perceived risk.

Hypothesis 12: “Perceived Risk (PR) has a significant influence on the relationship with the
Purchase Intention (P1) of New Energy Vehicles (NEVs) among consumers in China”.

2.2.6. Mediating Variables

Compared with the theory of rational, planned behaviour and the influence of ir-
rational belief and according to the concept of dynamic psychology, the subjective will
of human activities is conducive to predicting and determining human activities. The
resources for expanding product sales and competitive advantage are valuable, rare, im-
itable, and irreplaceable. Therefore, as part of the Theory of Planned Behaviour, promoting
consumer intention to expand external sources, such as irrational information, can be a link
for the industry to obtain resources to study consumer intentions.

Hypothesis 13: “Perceived value (PV) mediates the relationship between Environmental Knowl-
edge (EK) and Purchase Intention (PI) of New Energy Vehicle (NEV) customers in China”.

Hypothesis 14: “Perceived value (PV) mediates the relationship between the Environmental
Concern (EC) and Purchase Intention (PI) of New Energy Vehicle (NEV) customers in China”.

Hypothesis 15: “Perceived value (PV) mediates the relationship between Perceived Risk (PR) and
Purchase Intention (PI) of New Energy Vehicle (NEV) Customers in China”.

2.2.7. Perceived Value and NEV Purchase Intentions

The influence of perceived intention to value is based on the TPB, and price sensi-
tivity, green consumption awareness, and innovation characteristics are added to explore
consumers’ purchase intentions [77]. Minjie conducted an empirical study on the private
purchase demands of potential consumers of electric vehicles by taking the users who
participated in test drives of electric vehicles in Shanghai International Automobile City as
the research object. These concepts are too broad and lack evidence, the existing related
research value perception of NEVs is insufficient, and it is easy for the actual investigation
process to answer a problem, which affects the validity of the accuracy of the results of the
survey and data analysis; thus, to value the perception of the influence of NEV purchase
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intentions for specific research, “Customer Perceived Value (CPV) refers to evaluating
a product or service’s usefulness after weighing customers’ perceived benefits and the
costs they incur when purchasing a good or service. It is a personal emotion, related to
consumers’ opinions on value, quality, and price [78]. Customer-perceived value, also
called perceived value, is how a customer evaluates or rates a product or service in contrast
to rival offerings and moves a product outside of a consumer’s view of it [79]. Some authors
conducted an exploratory study on the variables that affect consumers buying NEVs.

Hypothesis 16: “The greater the Perceived Value (PV), the higher the New Energy Vehicle (NEV)
purchase intention”.

The organisation of this research’s methodology is illustrated in Figure 3. This study
aims to expand the existing literature by examining the factors influencing consumer
purchase intentions for NEVs in China through an extended TPB framework.

As part of this study’s extension of Ajzen’s TPB, the behavioural beliefs, normative
beliefs, control beliefs in attitudes, subjective norms, and perceived behavioural control
were all analysed; the theory is flexible enough to accommodate these three additional
antecedents to the primary structure. Perceived value theory also discusses how different
consumers assess the value of products or services. Consumers are believed to avoid risk,
even though they intend to do so because the perceived benefits for NEVs are uncertain,
given that they are an emerging product. Investigating the value of a customer’s environ-
mental knowledge and concerns is essential to see if these factors impact the relationship
between intentions and behaviour. This study will focus on behavioural, normative, and
control beliefs, incorporating environmental knowledge and concern and exploring multi-
ple dimensions of customer perceived value. The strategic integration of NEVs into the
framework of green products represents a forward-looking approach to addressing the
challenges of emerging product markets. By addressing these gaps, this study aims to
provide practical insights and recommendations to promote the adoption of NEVs and
support the development of a sustainable market for green products. This study intends
to investigate the factors that impact consumers’ inclinations toward purchasing NEVs.
This study proposes the following conclusions from the current research and theoretical
framework. Multiple global literary works have examined the occurrence of clients buying
NEVs. There is disagreement on the utility of NEVs and the importance of providing
support. The situation with faith-based guidance is similarly intricate. It establishes the
trajectory for continued growth and assistance in enhancing the literature for the upcoming
NEV market.

Behavioral Hi
Beliefs (BB)

H6

Normative H2 . i us NEV(New Energy Vehicle)
i Beliefs (NB) Norm (SN) (P1)

Control | :
Beliefs (CB)

H1i1
Environmental i
Knowledge(EK)
H12
H13, H14,H15

H8 i Value(PV)
HO

Concern(EC)
Perceived Risk (PR)

Figure 3. Research flowchart.
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3. Methodology

This study’s goals include identifying the theory behind consumer decision-making
processes and investigating NEV purchase intentions, barriers, and risks. The following
search terms were chosen: “New Energy Vehicles (NEVs)”, “purchase intention”, “Theory
of Planned Behaviour”, “perceived value”, “perceived risk”, and “sustainable consump-
tion”. Through an academic search engine connected to 583 different bibliographic reposi-
tories, including open access journal directories, Web of Science, Wiley Online Libraries,
Scopus, and ScienceDirect, specific keywords were searched for article titles, abstracts,
and keywords for readily available publications. Inclusion and exclusion criteria were
created to assist in selecting appropriate articles and minimising the number of publications.
Additionally, the research design provides a framework or game plan for the study’s goals.

3.1. Data Collection and Sample Design

First-tier cities’ (including Beijing, Shanghai, Guangzhou, and Shenzhen City) devel-
opment schedule of fuel vehicle strategies and the roadmap of electric vehicle charging
infrastructure in China (2021) show that Guangzhou and Shenzhen contain the most charg-
ing piles in China, with 161,000 charging piles, far more than Shanghai in second place, with
97,000, and Beijing, ranked third. China’s most significant economic and first consumption
region is the first-tier city, which leads the country in terms of annual GDP, total retail sales
of consumer goods, and per capita disposable income (Economy of China, 2021). Referring
to Bukhari [80], the target sample to be investigated follows the guidelines provided by Kre-
jcie and Morgan’s sample size table. The total population of China in 2021 was 1412 million,
and the population of the first-tier cities (Beijing, Shanghai, Guangzhou, and Shenzhen)
was 74.7 million, of which the population over the age of 16 was 59.79 million. According
to Krejcie and Morgan’s table for Determining Sample Size for a Finite Population, the
population was over 69 million (95%), and the rounded-up minimum sample size was 369.
Hence, the minimum sample required for this study is approximately 420. However, due
to considerations related to cost, time constraints, and some uncertainties, and referring
to the table above, the results of the data validity reference survey amounted to 71.5% of
this number. A priori power analysis indicated that the study’s sample size needed to be
more than 516.08, and, subject to our final confirmation, the sample size was increased to
583 to attain more dependable and accurate results. We ultimately opted for 583 via an
online questionnaire distribution method focused more on specific areas in four designated
first-tier cities (Beijing, Shanghai, Guangzhou, and Shenzhen).

By employing a combination of stratified and purposive sampling, this study cate-
gorises consumer groups from China’s first-tier cities. It focuses on a specific age group
within these cities for in-depth analysis as shown in Table 6. Stratified sampling ensures
the adequate representation of geographic subgroups, particularly first-tier cities such
as Beijing, Shanghai, Guangzhou, and Shenzhen, which exhibit significant differences in
economic development, infrastructure, and consumer behaviour. As shown in Table 7.
these differences are critical in understanding variations in acceptance and demand for
new energy vehicles (NEVs). Meanwhile, purposive sampling concentrates on a specific
age group, allowing for a deeper exploration of how age influences consumer preferences
for NEVs. This integrated approach ensures both broad coverage and targeted insights,
offering a more accurate and comprehensive perspective on the diverse preferences and be-
haviours of Chinese consumers toward NEVs. The findings provide valuable guidance for
developing targeted marketing strategies and analysing market acceptance across different
segments of the NEV market in China.
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Table 6. Overview of respondents’ characteristics.

Variables Description Expected Sign
Region Urban/rural +
Femal
Gender emate i
Male +
Age Respondent’s age +
Ihcome Respondent’s monthly N
income (RMB)
Marital Status Single +
Level of education:
primary school, secondary
Education school, diploma, +
undergraduate, and
postgraduate
Occupation Stan.dar'd of living N
indicators

Footnote: The “+” symbol indicates the expected positive relationship between the variable and the outcome
of interest (e.g., likelihood of adopting a product, service, or behavior). For example, higher income, higher
education levels, or urban residence are expected to positively influence the outcome.

Table 7. Research segments of new energy vehicles (NEVs).

Attributes Description Expected Sign Attributes
Range Above/100 km /300 km /500 km + Range
Fast charging 3km/5km/10km + Fast charging
Owner car none/one car/two cars + Owner car
Driving age 1year/3 years/more than 5 years + Driving age
Concerned environmental protection No/Constant/Occasionally attention + Concerned environmental protection

Price

The purchase price for the vehicle will
depend on the amount of tax or
incentive.

Price

+

Footnote: The + symbol indicates the expected positive relationship between the attribute and the likelihood of
purchasing or adopting new energy vehicles (NEVs). For example, a higher range, faster charging, or greater
environmental concern is expected to positively influence consumer preference for NEVs.

3.2. Instrument Measures

Eleven constructs—behavioural beliefs, normative beliefs, control beliefs, attitudes,
subjective norms, perceived behavioural control, environmental knowledge and concern,
perceived risk, perceived value, and purchase intention—are included in this study. A
questionnaire was created under Ajzen’s [81] recommendations for the format of TPB
questionnaires, which have received extensive research and approval from academic and
professional communities [29,81]. To attain the objective of this study, the Likert scale was
used, operating under the assumption that the collective replies to several items collectively
contribute to the ultimate score. The researchers utilised a construct measurement scale
as presented in Table 8, which was modified and implemented, drawing upon prior
research. In this context, a 5-point Likert scale was employed to assess the independent
variables, while a 7-point Likert scale was utilised to evaluate the dependent variables.
The utilisation of closed-term statements was contingent upon the investigation’s specific
objectives and the research subjects’ inherent qualities. Participants utilised a 5-point Likert
scale encompassing responses ranging from “strongly disagree” to “strongly agree” to
indicate their level of agreement with each issue. A quantitative study was conducted,
utilising an online questionnaire approach due to time restrictions, regional dispersion, and
adherence to cost-saving principles to measure the constructs as outlined in Table 8.
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Table 8. Measurement of constructs.
No Constructs ITEMS Variable Scales Reference Criteria
Behavioural Belief Strength (BBS) Scale
1 I believe driving NEVs is a relaxing Hoque & Hossan 0.787
way of living. (2020) [82] ’
I behere driving NEVs isa Hoque& Hossan
2 convenient way of meeting daily (2020) [82] 0.853
Behavioural Beliefs =~ recommended travel mode.
(BB) I can determine the differences Hodue & Hossan
3 between NEV products by test d 0.799
- (2020) [82]
driving.
4 I believe buying NEVs Would enable Yadav (2017) [83] 0.80
me to help save the environment.
5 I believe buying NEVs vyguld enable Yadav (2017) [83] 0.79
me to be a responsible citizen.
I believe buying NEVs would enable
6 me to stay in a clean and better Yadav (2017) [83] 0.75
environment.
- I believe buying NEYs would ene.lble Yadav (2017) [83] 0.78
me to perform eco-friendly practices.
3 In my opinion, NEVs are Alcalde-Rabanal et al. 0.76
good-quality vehicles. (2022) [84] ‘
9 In my opinion, My Alcalde-Rabanal et al. 0.79
family /kids/husband like NEVs. (2022) [84] ’
Normative Belief Strength (NBS) Scale
10 My family think T should drive NEVs. 1i0que & Hossan 0.723
" (2020) [82] '
1 My friends and colleagues believe I Hoque & Hossan 0.704
should drive NEVs. (2020) [82] )
12 My co-worker believes I should drive Hoque & Hossan 0.647
NEVs. (2020) [82] '
My family thinks I should purchase
13 NEV products in place of traditional Bhutto et al. (2022) 0.981
. . [85]
fossil fuel-powered vehicle.
My friend thinks I should purchase
14 NEV products in place of traditional ][Sgél]ltto etal. (2022) 0.891
Normative Beliefs  fossil fuel-powered vehicle.
Strength (NB) My family thinks I should purchase
15 green products in place of Yadav (2017) [83] 0.72
conventional non-green products
My friends think I should purchase
16 green products instead of Yadav (2017) [83] 0.82
conventional non-green products.
My colleagues think I should
17 purchase green products instead of Yadav (2017) [83] 0.79
conventional non-green products.
I value the opinions and feelings of Bhutto et al. (2022)
18 my family and friends about my NEV ' 0.915

consumption behaviour.

[85]

Control Beliefs Strength (CBS) Scale
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Table 8. Cont.
No Constructs ITEMS Variable Scales Reference Criteria

I believe that while buying the NEVs,

19 the location needs to be convenient. Yadav (2017) [83] 065

20 I believe buying NEVs requires time Yadav (2017) [83] 0.76
and effort.

2 I believe that I can plan to purchase Blue & Marrero 0.757
NEVs ahead of time. (2006) [86] )

Control Beliefs (CB) ~ In my opinion, my

7 company/school/others that pay(s) Yadav (2016) [83] 0.76
for my expenses encourage(s) me to
use NEVs
My willingness to pay a premium for Hoaue & Hossan

23 quality NEVs will encourage me to (20510) 182] 0.858
purchase them.
In my opinion, I am not able to

24 choose NEVs when driving outside }3215106 6&)&[2/61?11@0 0.84
my home.

25 I will find it hard to break my driving Blue & Marrero 0.84
habits if I drive an NEV. (2006) [86] ’

26 I'lack the confidence to drive NEVs. ?21(1)106 6ft[1g/6[33rrero 0.84

o7 In my opinion, the cost of NEVsisnot Blue & Marrero 0.757
a problem for me. (2006) [86] )

Attitude Scale

28 I like the idea of purchasing a NEV. eKtail?zlgrzlg)n [87] 0.810

29 I consider the adoption of NEVs Shalender & Sharma 0.87
favourable. (2021) [88] ’

. I consider the adoption of NEVs Shalender & Sharma

30 Attitude (AT)  gogirable. (2021) [88] 0.87

31 Environmental protection is essential ~Kamalanon et al. 0.757
to me when I purchase NEVs. (2022) [87] ’

3 I'have a favourable attitude toward Kamalanon et al. 0.802
purchasing NEVs. (2022) [87] ’

Subjective Norms Scale

33 People will have a good impression of Kamalanon et al. 0.838
me if I purchase NEVs. (2022) [87] ’
While adopting a new vehicle, I

34 consider the wishes of other people (82}53215; é%r], & Sharma 0.87

Subiective N who are important to me.
35 ubjec ISV§ OrmS — Most people who are important to me Kamalanon et al. 0.764
(5N) would expect that I should buy NEVs.  (2022) [87] ’

The people who influence my

36 opinions prefer that I adopt the NEVs Shalender & Sharma 0.82

while adopting a vehicle in the future.

(2021) [88]

Perceived Behavioural Control Scale
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No Constructs ITEMS Variable Scales Reference Criteria
37 I can find where to buy NEVs whenI Shalender & Sharma 0.85
decide to adopt them. (2021) [88] ’
38 I can afford to buy NEV brands, even  Bhutto et al. (2022) 0.84
. if they are slightly expensive. [86] '
39 Perceived The price of NEVs is essential when I ~ Shalender & Sharma 0.84
Behavioural Control  gecide to adopt them. (2021) [88] )
(PBC) The repair and maintenance of the Shalender & Sharma
40 NEVs are essential when I adopt (2021) [88] 0.84
them.
If NEVs are available in dealerships, I
41 am sure that I will only buy NEV ][38}2)1]1tt0 etal. (2022) 0.775
products and brands.
4 Choosing whether to buy or notbuy  Bhutto et al. (2022) 0.889
NEVs is solely my decision. [86] '
Environmental Knowledge Scale
43 I am very knowledgeable about Kamalanon et al. 0.769
environmental issues. (2022) [87] )
44 NEVs are Eco friendly. Rusyani (2021) [89] 0.794
45 I know more about recycling than the Kamalanon et al. 0.069
average person. (2022) [87] ’
i Environmental I knli)w hT}A: E[O s(eilect gﬁoducts ar;df Kamalanon et al. 0,069
Knowledee (EK packages that reduce the amount o .
nowledge (EK) landfill waste. (2022) [871
I know that I buy products and Kamalanon et al
47 packages that are environmentally (2022) [87] ' 0.069
safe.
48 I know I buy green products that can ~ Okur et al. (2023) 0.780
help protect the environment. [90] )
Environmental Concern Scale
49 I would describe myself as an Kamalanon et al. 0.731
environmentally responsible person.  (2022) [87] ’
50 Environmental 1 Wanttobuy anNEV duetotheair ;0 o o1 (0023) 91] 0.768
Concern (EC) pollution crisis. .
51 NEYS help build a sustainable Rusyani (2021) [89] 0.726
environment.
52 NEVs minimise waste and recycle it. = Rusyani (2021) [89] 0.764
53 The use of NEVs makes me feel Rusyani (2021) [89] 0.757

happy.

Perceived Risk Scale
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Table 8. Cont.
No Constructs ITEMS Variable Scales Reference Criteria

In my opinion, the environmental

54 crisis has become more severe in [Zgg?ng etal. (2022) 0.752
recent years.

. Walsh et al. (2014)
55 I]ili)};nr%l (I)\L}iVs may make me spend [93] 0.804
Y Hu et al. (2024) [94]

The safety and reliability of NEVs Hu et al. (2024). [94]

56 P ved Risk (PR)  may not be good enough Hermundsdottir 0.821

erceived Risk (PR) y g gh. (2022) [95]

I'have concerns regarding the

57 performance of NEVs as compared to Zheng et al. (2022) 0.807

o . . [92]

traditional gasoline-powered vehicles.
I believe that using NEVs could
involve considerable time losses

58 considering their disadvantages (e.g., [Zglgng etal. (2022) 0.779
limited driving range and long
charging times).

Perceived Value Scale

59 NEVs Offers value for money. ;/;f;}l shetal. (2014) 0.75

60 NEVs have consistent quality. Okur (2023) [90] 0.733
NEVs Would improve the way I am Walsh et al. (2014)

61 Perceived Value (PV) perceived. [93] 0.71
2 NEVs will help me feel acceptable. Eg];]l shetal. (2014) 0.72
63 NEVs are the ones that I would feel Okur (2023) [90] 0.855

relaxed about using.
Purchase Intention Scale
64 Iintend to buy NEVs in the future. Kim et al. (2023) [91] 0.851
65 My willingness to buy NEVs is high.  Kim et al. (2023) [91] 0.816
66 Purchase Intention I have a high chance of buying NEVs Kim et al. (2023) [91] 0.819
in the future.
67 I will pay more for an NEV that has Kim et al. (2023) [91] 0.814

more environmental benefits.

3.3. Data Analysis and Planning

Analysis Introduction: the scales in the model were evaluated for reliability, ex-

ploratory factor analysis (EFA), and confirmatory factor analysis (CFA). To test the hy-

potheses in the theoretical framework, this study uses structural equation modelling (SEM)

to analyse the influence of various factors on consumers’ intention to buy NEVs. Struc-

tural equation modelling (SEM) techniques, including Covariance-Based SEM (CB-SEM),
Partial Least Squares SEM (PLS-SEM), and AMOS-SEM, are widely used for analysing com-
plex relationships among variables. Each method has strengths and weaknesses, making

them suitable for different research goals and conditions. Table 9 shows a comprehensive

comparison.
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Table 9. Comparison of CB-SEM and PLS-SEM and Amos-SEM.

Criterion CB-SEM PLS-SEM AMOS-SEM
Orientation Parameter oriented Prediction oriented Parameter oriented
Approach Covariance based Variance based Covariance based
Assumptions Parametric Nonparametric Parametric

Latent Variable Scores Indeterminate Explicitly estimated Indeterminate

Applicable to Formative or
Reflective Model

Implications
Model Complexity

Sample Size

Reflective indicators only

Optimal for parameter
accuracy

Slight to moderate (e.g.,
<100 indicators)

Minimum 200 to 800 cases

Formative or reflective
model

Optimal for prediction
accuracy

Large (e.g., 100 constructs,
1000 indicators)

Minimum 30 to 100 cases

Reflective indicators only

Optimal for parameter
accuracy

Small to moderate

Medium to large sample
sizes

EQS, AMOS, LISREL, Smart PLS, PLS-GUI,
Software SEPATH PLS-GRAPH AMOS
Research Goal The(?ry testing, Predicting-oriented, Thegry tegtmg,
confirmation exploratory confirmation
Data Distribution Normal distribution No distributional Normal distribution
Requirements required assumptions required
Use of Latent Variable Generally not used Used in subsequent Generally not used
Scores analyses
3.4. Statistical Test Procedure
Our aim was to effectively analyse whether the data followed a normal distribution,
guiding further statistical analysis and model development. Residual normality is another
commonly used test method in regression analysis. We may determine whether the residu-
als fit the normal distribution by producing a histogram and a QQ plot and applying the
statistical test procedure described in Table 10.
Table 10. Comparison of statistical test procedures.
No. Method Application Scope Characteristics
1 Histogram Any sample size Intuitive and easy-to-understand
2 Q-Q Plot Any sample size Intuitive and easy-to-understand
3 Shapiro-Wilk Test Small samples (n < 50) Precise, commonly used for small
samples
. Suitable for large samples,
4 Kolmogorov-Smirnov Test ~Large samples .
conservative
5 Anderson-Darling Test Large samples Sensitive to tail differences
6 Lilliefors Test Large samp les', unknown Modified K-S test
mean and variance
Based on skewness and kurtosis,
7 Jarque-Bera Test Large samples often used in economic data
analysis
3 D’Agostino’s K-squared Anv sample size Based on skewness and kurtosis, it
Test y p is suitable for various data types
9 Cramér-von Mises Test Large samples lefe.r‘en't measure of CDE, high
sensitivity
Combines visual methods and
10 Residual Analysis Residuals in regression statistical tests to assess the

normality of residuals

It is customary to assess the normality of residuals in regression analysis. One can

utilise histograms and Q-Q plots of residuals to determine if the residuals conform to
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a normal distribution. Additionally, statistical tests can be employed to evaluate the

normality of the residuals. To summarize the research methodology in Table 11: Research

Methodology Overview.

Table 11. Research methodology overview.

No. Research Aspect Description Methodology
1 Purpose Test theories and hypotheses =~ SPSS 22.0
2 Approach Statistically measure and test ~ PLS-SEM
3 Data collection Structured response Quantitative Research
Research objectivity The researcher distanced . . .
4 Online questionnaire
samples themselves from the observe
Target Population: 517
Large samples for L
5 Samples . consumers in first-tier cities in
generalisable results China
6 Most often used Descriptive research Non-Probability Sampling

Procedures

4. Results

A total of 583 questionnaires were collected in this survey, and 467 valid questionnaires

were obtained after eliminating invalid questionnaires, with an effective rate of 80.1%.

Secondly, PLS-SEM analysed the participants” demographic information in the survey,

including the user’s gender, education, age, and monthly income. The details are shown in

Table 12.

Table 12. Demographic characteristics statistics.

No. Demographic Demographic Variable N %
[18,29] 55 11.777
1 Age (30, 40] 130 27.837
(41,50] 165 35.332
(51, 60] 117 25.054
Male 248 53.105
2 Gender Female 219 16.895
High school and less 154 32.976
. Degree 196 41.97
3 Education Master 84 17.987
PhD and above 33 7.066
1~2 105 22484
4 Family Demography 3~5 254 54.39
5above 108 23.126
Single 77 16.488
. Married 158 33.833
> Marital Divorced 175 37.473
Others 57 12.206
Student 4 0.857
Enterprise employee 214 45.824
Enterprise manager 23 4.925
Government sector 20 4.283
Academician 33 7.066
6 Occupation CEO/COO 5 1.071
Top manager 27 5.782
Middle manager 48 10.278
Supervisor 3 0.642
Professional 7 1.499
Engineer 78 16.702
Other 5 1.071
3000 or less 84 17.987
(3000, 8000] 105 22.484
7 Income (8001, 15,000] 154 32.976
15,000 or above 82 17.559
Unemployed or prefer not to say 42 8.994

4.1. Measurement Model Assessment

Reliability and Validity of Measurement Instruments

The metric reliability of the measurement model is measured by looking at the project

load. According to the effectiveness guidelines, when each item has a payload of at least
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0.7, it has satisfactory indicator reliability and is significant at a significant level of at least

5%. According to PLS-SEM analysis, all projects showed as Table 13 a load of more than 0.7.

Therefore, all indicators are reliable.

According to existing studies, Cronbach’s alpha coefficient and combination reliability

must be greater than 0.7. The data analysis results show that the Cronbach’s alpha of each

potential variable in this study was greater than the threshold value, ranging from 0.859 to

0.944, and all were greater than 0.7, indicating good internal consistency as the Table 14. of

the model in this study.

Table 13. Indicator reliability of the items.

Path oS SM SD t p Values
AT1 <- AT 0.85 0.84 0.01 60.40 0.00
AT2 <- AT 0.82 0.82 0.02 51.22 0.00
AT3 <- AT 0.80 0.80 0.02 43.74 0.00
AT4 <- AT 0.82 0.82 0.02 50.62 0.00
AT5 <- AT 0.83 0.83 0.01 57.95 0.00
BB1 <- BB 0.85 0.85 0.01 60.02 0.00
BB2 <- BB 0.83 0.83 0.02 54.45 0.00
BB3 <- BB 0.82 0.82 0.01 57.98 0.00
BB4 <- BB 0.84 0.84 0.01 62.75 0.00
BB5 <- BB 0.81 0.81 0.02 53.05 0.00
BB6 <- BB 0.84 0.84 0.01 61.35 0.00
BB7 <- BB 0.84 0.83 0.02 56.83 0.00
BB8 <- BB 0.83 0.82 0.02 52.54 0.00
BB9 <- BB 0.82 0.82 0.02 49.78 0.00
CB1<-CB 0.79 0.79 0.02 48.93 0.00
CB2<-CB 0.80 0.80 0.02 4591 0.00
CB3<-CB 0.80 0.80 0.02 44.56 0.00
CB4<-CB 0.80 0.80 0.02 45.18 0.00
CB5<-CB 0.78 0.78 0.02 43.77 0.00
CB6 <-CB 0.77 0.76 0.02 34.40 0.00
CB7 <-CB 0.83 0.82 0.02 55.44 0.00
CB8 <-CB 0.80 0.80 0.02 43.13 0.00
CB9 <-CB 0.79 0.79 0.02 41.96 0.00
EC1<-EC 0.82 0.82 0.02 47.78 0.00
EC2<-EC 0.82 0.82 0.02 46.95 0.00
EC3<-EC 0.81 0.81 0.02 43.47 0.00
EC4 <-EC 0.83 0.83 0.02 47.98 0.00
EC5<-EC 0.78 0.78 0.02 36.39 0.00
EK1 <-EK 0.80 0.80 0.02 44.95 0.00
EK2 <-EK 0.79 0.78 0.02 37.38 0.00
EK3 <- EK 0.82 0.82 0.02 51.28 0.00
EK4 <- EK 0.80 0.80 0.02 45.07 0.00
EK5 <- EK 0.81 0.81 0.02 50.92 0.00
EK6 <- EK 0.81 0.81 0.02 47.08 0.00
NBI1 <-NB 0.83 0.83 0.02 55.67 0.00
NB2 <-NB 0.82 0.82 0.02 54.47 0.00
NB3 <-NB 0.82 0.82 0.01 58.14 0.00
NB4 <-NB 0.83 0.83 0.02 52.69 0.00
NB5 <-NB 0.82 0.82 0.01 58.25 0.00
NB6 <- NB 0.80 0.80 0.02 47.03 0.00
NB7 <-NB 0.84 0.84 0.01 64.22 0.00
NB8 <- NB 0.82 0.82 0.02 55.88 0.00
NB9 <-NB 0.80 0.80 0.02 47.10 0.00

PBC1 <-PBC 0.80 0.80 0.02 40.10 0.00
PBC2 <-PBC 0.79 0.79 0.02 43.21 0.00
PBC3 <-PBC 0.82 0.82 0.02 51.12 0.00
PBC4 <-PBC 0.80 0.80 0.02 46.30 0.00
PBC5 <-PBC 0.80 0.80 0.02 43.43 0.00
PBC6 <- PBC 0.82 0.82 0.02 48.45 0.00
PI1 <-PI 0.88 0.88 0.01 74.38 0.00
PI2 <-PI 0.87 0.87 0.01 81.64 0.00
PI3 <-PI 0.87 0.86 0.01 65.93 0.00
PI4 <-PI 0.87 0.87 0.01 73.95 0.00
PR1<-PR 0.86 0.86 0.02 51.22 0.00
PR2 <-PR 0.84 0.84 0.02 45.10 0.00
PR3 <-PR 0.86 0.86 0.02 50.78 0.00
PR4 <-PR 0.88 0.88 0.01 68.80 0.00
PR5 <-PR 0.85 0.85 0.02 56.20 0.00
PV1<-PV 0.83 0.82 0.03 31.47 0.00
PV2<-PV 0.83 0.83 0.02 43.10 0.00
PV3<-PV 0.83 0.83 0.02 38.52 0.00
PV4<-PV 0.82 0.82 0.02 37.40 0.00
PV5<-PV 0.83 0.83 0.02 45.32 0.00
SN1 <-SN 0.84 0.84 0.02 57.54 0.00
SN2 <-SN 0.84 0.83 0.02 49.97 0.00
SN3 <-SN 0.85 0.85 0.01 60.25 0.00
SN4 <-SN 0.83 0.83 0.02 4891 0.00
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Combinatorial reliability refers to the degree to which a group of items consistently
measure the underlying structure. If the composite reliability value is at least 0.7, then
convergence validity holds. According to the Table 15. below, the overall reliability of the
certified structure ranges from 0.904 to 0.953.

Table 14. Internal consistency of the construct.

Cronbach’s Alpha
AT 0.882
BB 0.944
CB 0.927
EC 0.871
EK 0.89
NB 0.939
PBC 0.894
PI 0.893
PR 0.911
PV 0.884
SN 0.859

Table 15. Composite reliability of the construct.

Composite Reliability (rho c)

AT 0.914
BB 0.953
CB 0.939
EC 0.907
EK 0.916
NB 0.949
PBC 0.919
PI 0.926
PR 0.934
1% 0.915
SN 0.904

4.2. Structural Model Assessment
4.2.1. Variance Inflation Factor (VIF)

Collinearity refers to the non-independence of predictor variables, usually in
regression-type analysis. It is a common feature of any descriptive ecological data set
and can be a problem for parameter estimation because it inflates the variance of regression
parameters, potentially leading to the wrong identification of relevant predictors in a statis-
tical model. Many statistical routines, notably those most used in ecology, are sensitive to
collinearity [96,97]. Parameter estimates may be unstable, standard errors on estimates may
be inflated, and, consequently, inference statistics may be biased. A VIF value above five
should be identified as a potential collinearity problem. Based on the finding in Table 16,
there is no collinearity among the construction since the value of VIF is between 1 and
1.589.
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Table 16. The collinearity of the construction.

Variance Inflation Factor (VIF)

AT ->PI 1.565
BB -> AT 1
CB->PBC 1
EC->PI 1.589
EC->PV 1.185
EK->PI 1.47
EK->PV 1.222
NB->SN 1
PBC->PI 1.419
PR->PI 1.234
PR->PV 1.131

4.2.2. Coefficient of Determination (R2)

In 1998, Chin suggested that R2 values of 0.67, 0.33, and 0.19 are substantial, moderate,
and weak, respectively. According to Barclay, Higgins, and Thompson (1995) [98], the R2
values of the endogenous constructs measure the model’s predictive power. The Table 17.
shown the R squares of AT 0.214 (moderate), PBC 0.123 (weak), PI 0.477 (substantial), PV
0.349 (significant), and SN 0.217 (moderate) are indicated in the Table 17 provided.

Table 17. R square of the construct.

R-Square R-Square Adjusted
AT 0.214 0.212
PBC 0.123 0.121
PI 0.477 0.469
PV 0.349 0.345
SN 0.217 0.215

4.2.3. The Effect Size 2

Cohen (1998) [99] was credited with evaluating the f2. According to Cohen, {2 is
utilised to examine the predictor construct’s relative impact on the endogenous construction.
To attain this Table 18, the f2 examines the strength of an exogenous contribution to elaborate
a given construction concerning the R2. Ideally, a given predecessor construct is used to
estimate the R2, where the R2 can be lower when one of the predecessor constructs is
eliminated or excluded. Therefore, the R2 difference values when ascertaining the model
with and without the predecessor constructs are typically called the effect size. Cohen
(1998) [99] suggests a threshold of 0.35, 0.15, and 0.2 as large, medium, and trim. Moreover,
when an exogenous construct firmly explains an endogenous construction, the difference
between the excluded and included R2 ought to be high, thus contributing to a high f2.

Table 18. F square of the construct.

AT PBC PI PV SN
AT 0.028 (s)

BB 0.272 (m)

CB 0.141 (s)

EC 0.022 (s) 0.125 (s)

EK 0.019 (s) 0.111 (s)

NB 0.277 (m)
PBC 0.019 (s)

PI

PR 0.039 (s) 0.047 (s)

PV 0.033 (s)

SN 0.037 (s)
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4.2.4. Predictive Relevance (Q2)

Q2 values are measures of the model’s predictive relevance [100]. Smart-PLS uses a
blindfolding procedure with a cross-validated approach to calculate Q2 values as shown in
Table 19. Q2 values larger than zero for a specific reflective endogenous latent variable are
indicative of the path model’s relevance to that construction. The PLS calculation measures
the model’s predictive relevance of the exogenous construct [100]. Based on the results, the
model must have predictive relevance, as the values of Q2 are more significant than zero.
As shown, construct cross-validated redundancy ranges between 0.079 and 0.355, while
construct cross-validated communality ranges between 0.495 and 0.581.

Table 19. Predictive relevance of the construction.

Construct Cross-Validated Construct Cross-Validated

Redundancy Communality
AT 0.143 0.515
PBC 0.079 0.509
PI 0.355 0.581
PV 0.236 0.519
SN 0.150 0.495

5. Discussions and Conclusions
5.1. Discussions

Through the research and analysis of the above data as shown in Figure 4, including
conditional valuation methods and structural equation models, we used the TPB to measure
respondents” willingness to purchase NEVs. A questionnaire survey was adopted to
estimate the relevant values and determine the desire to acquire. The perceived value
model was used to deduce the perceived value effect of respondents on NEVs. The
simple model and interaction model were derived and discussed. The results showed
in the Table 20. that both R2 and f2 were increased. This means that interaction models
have higher accuracy and improvements than simple models. In terms of analysis, the
consumer feedback data response model fit the data studied, and most of the assumptions
were accepted. The results showed that the test results were consistent with the theory.
This study found that considerable preference heterogeneity should be considered if we
design to provide NEV preferences. This could be helpful information for the industry as
consumers face income restraints and expensive green vehicle maintenance. Therefore,
they should prioritise providing services and facilities related to environmentally friendly
vehicles. For example, if NEV charging stations are needed in certain areas, industries
and governments should consider providing such facilities. Estimated costs should be
prioritised to ensure beneficial and positive returns for both parties. All of the findings and
analyses were used to achieve the objectives of this research.

Comparing these findings with previous studies, this research highlights the signifi-
cance of preference heterogeneity in designing NEV-related policies. Prior research suggests
that consumers face financial constraints and high green vehicle maintenance costs, ne-
cessitating industry and government support to develop appropriate infrastructure, such
as expanding charging networks. For example, studies by Wang et al. (2020) and Zhang
and Li (2021) emphasise that charging convenience significantly affects consumer adoption
of NEVs. This study aligns with their findings, reinforcing the fact that policymakers
should prioritise cost-effective infrastructure solutions to facilitate adoption. Moreover,
consumer awareness regarding NEV value perception continuously evolves, influencing
market adoption rates. Studies such as those by Li et al. (2019) argued that perceived
value, including environmental benefits and financial savings, plays a crucial role in con-
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sumer decision making. This study builds upon prior research by further analysing the
specific perceived value components that shape NEV purchase intentions. It suggests that a
structured approach—including diverse consumer experiences and SMARTPLS-based data
evaluations—can help refine existing frameworks to align with evolving consumer expecta-
tions. The findings also support the role of marketing strategies in driving NEV adoption.
Previous studies, such as those by Kim et al. (2018), highlight the impact of green marketing
and consumer trust in shaping sustainable purchasing behaviour. This study extends these
insights by showing that integrating a green marketing mix—encompassing environmental
knowledge, perceived value, and perceived risk—can enhance consumer engagement and
confidence in NEVs. Unlike traditional marketing approaches, NEV marketing requires a
strong alignment with sustainability principles to reinforce positive consumer perceptions.
Furthermore, this research underscores the role of psychological and behavioural factors,
corroborating findings from prior studies on consumer behaviour. Studies such as those by
Ajzen (1991) and Steg and Vlek (2009) emphasised the importance of attitudes, subjective
norms, and perceived behavioural control in shaping pro-environmental behaviours. By
integrating these factors within the TPB framework, this study expands upon their con-
clusions, demonstrating that a comprehensive understanding of consumer psychology is
essential for fostering NEV adoption.
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Figure 4. The forces on an EWL of a simplified case.

Table 20. Direct and indirect results.

Path (O} SM SD Value p Value 95%CI Result
PR->PV ->PI —0.031 —0.031 0.012 2.511 0.012 [—0.059, —0.011] Accepted
EC -> PV ->PI 0.051 0.051 0.018 2.808 0.005 [0.019,0.091] Accepted
EK->PV ->PI 0.049 0.048 0.017 2.879 0.004 [0.019,0.087] Accepted

The results of previous studies on green purchase intentions are significant, which
supports the belief that green purchase intention is a sufficient representative of green
consumption behaviour. This shows that promoting the positive intentions of consumers
should be the primary goal of NEVs because the intentions indicate the actual behaviour of
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consumers. Therefore, if the NEV industry wants to enhance consumers’ green purchase
intentions, given the importance of marketing to enterprises, this study suggests that
NEVs use a green marketing mix as one of the essential marketing tools to stimulate
consumers’ green purchase intentions. Subsequently, marketing enables enterprises to tap
into key trends and meet consumers’ needs and aspirations, indicating that the product
is valuable to them. These explain why NEVs need to consider the influencing factors to
penetrate the green market successfully. Unlike the traditional market sales mix, the scope
of the green marketing mix of NEVs requires apparent compliance with the principle of
sustainability. At the same time, all the variables in the marketing mix must fit together
in one direction to convey the same signal to consumers. This study reveals that all
green marketing mix variables (i.e., environmental knowledge, environmental concerns,
perceived value, perceived risk, beliefs, attitudes, and perceived behavioural control) are
essential in explaining consumers’ pro-NEV purchase intentions. The strength of the
overall concept of the comprehensive research framework of influencing factors is highly
dependent on how NEV-related participants modify these variables, as mentioned earlier.

5.2. Contributions of This Study

This study’s contribution is of excellent significance for studying the changing business
environment, especially green products in the economy. This investigation endeavours to
make a theoretical contribution to the body of knowledge concerning consumer behaviour.
Regarding management contributions, this study furnishes practitioners and decision-
makers with a comprehensive set of management guidelines.

This study significantly contributes to understanding consumer intentions toward
NEVs by validating and extending the Theory of Planned Behaviour (TPB). It demonstrates
the TPB’s suitability as a framework for quantifying and experimentally determining
factors influencing environmentally conscious purchasing. By incorporating environmental
knowledge, concerns, and beliefs, this research advances the TPB model, addressing gaps
in the literature and offering a nuanced psychological perspective.

The study integrates the TPB and PR theory and perceived value theory alongside
the TPB to develop a comprehensive framework, explaining the determinants of green
purchasing intentions and their interplay. This multidisciplinary approach highlights the
critical role of green marketing mix variables—such as product attributes, price, perceived
value, and psychological factors—in shaping consumer behaviour. It provides actionable
insights into overcoming challenges like consumer acceptance and familiarity with NEV
technologies.

By conceptualising NEVs as distinct from traditional transport modes, this work
refines the theoretical mechanisms underlying environmentally responsible behaviour. Its
findings underscore the importance of all examined variables, collectively and individually,
in influencing pro-environmental purchase intentions. As one of the pioneering studies to
explore these dimensions cohesively, it sets a foundation for future research while offering
practical guidance for expanding NEV markets.

This study’s originality lies in its methodological rigour and theoretical innovation. It
expands the TPB into new contexts while maintaining clarity, simplicity, and applicability.
It reaffirms and extends the TPB’s assumptions, demonstrating its relevance in diverse
pro-environmental decision-making scenarios, thereby contributing meaningfully to the
academic corpus and the green transportation sector.

5.3. Limitations of This Study

The limitation of this study is its focus on the extended Theory of Planned Behaviour
(TPB) while primarily examining perceived risk (PR) and perceived value (PV) as internal
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mechanisms influencing consumer intention. Other potential psychological, social, or
economic factors that may impact NEV purchase intention were not explored in depth.
Additionally, this study’s scope was limited to the Chinese market, which might have
restricted the generalizability of the findings to other cultural or economic contexts. Future
research could incorporate a broader range of influencing factors and conduct cross-cultural
comparisons to enhance the applicability of the results.
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