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Abstract
Promoting electric vehicles (EVs) adoption has become one of the important paths for countries around the world to address 
climate change and accelerate the transformation of energy system for achieving sustainable development. As one of the 
important psychological factors, the research on the explanatory power of emotions to EVs purchase intention is still insuf-
ficient. This paper collected 400 valid questionnaires all around China. By incorporating emotions and moral norms into 
the Theory of Planned Behavior (TPB) model, this study used structural equation model to estimate the impact of positive 
anticipated emotion (PAE), negative anticipated emotion (NAE), and moral norms together with TPB elements on EVs pur-
chase intention. In order to explore the heterogeneity effect of the above factors on EVs purchase intention among consumers 
of different income groups, we divided the total sample into high-income subsample and low-income subsample according 
to the household monthly disposable income. We concluded as follows: for the total sample, PAE has the greatest impact 
on EVs purchase intention, followed by attitude, NAE, and perceived behavioral control (PBC). In particular, the purchase 
intention of high-income consumers mainly depends on NAE, while the purchase intention of low-income consumers mainly 
depends on PAE. Additionally, PBC has more significant impact on EVs purchase intention of high-income group. Finally, 
targeted policy implications are proposed to promote EVs purchase.

Keywords  Extended theory of planned behavior · Electric vehicles purchase intention · Positive anticipated emotion · 
Negative anticipated emotion · Different income level

Introduction

Lucid waters and lush mountains are invaluable assets. In 
view that the successful introduction of electric vehicles 
(EVs) can not only bring fundamental changes in sustain-
able traffic behavior but is also an important way to protect 
the environment and sustainable development (Smith, 2008), 
how to effectively stimulate the wide application of EVs has 
become a special concern in countries around the world. 
China’s Development Plan of the New Energy Vehicle 
Industry (2021–2035) proposed that the sales volume of new 
energy vehicles will reach about 20% of the total sales vol-
ume in 2025 (the General Office of the State Council 2020, 
No. 39 Document). Despite this, Chinese auto companies are 
still facing the dual challenges of declining subsidies for EVs 
and the ongoing novel coronavirus (COVID-19) pandemic. 
As industry competition intensifies, methods for further 
stimulating EV purchase demand have become very impor-
tant and urgent. Therefore, the relevant governments need 
to understand the motivations and obstacles that determine 
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consumers’ adoption of EVs in order to provide an objec-
tive basis for relevant policy making. Specifically, what are 
the key factors that affect the intent to purchase EVs? It has 
been suggested that consumers’ emotional factors may be 
more critical than their rational factors for the successful 
adoption of new products (Moons & De Pelsmacker, 2012). 
However, consumers’ anticipated emotions constitute a rela-
tively neglected aspect in the study of EV adoption intention 
(Adnan et al., 2016), and the background and significance of 
this important factor have not been fully examined. There-
fore, it is necessary for relevant governments to understand 
the emotional factors affecting consumers’ intent to purchase 
EVs, together with a series of psychological factors affecting 
their purchase decisions.

The theory of planned behavior (TPB) model has been 
deemed to be effective at predicting green purchasing and 
other pro-environmental behavior (Huang & Ge, 2019). The 
model suggests that behavioral intention is determined by 
three core elements: attitude, subjective norms, and per-
ceived behavioral control (PBC) (Ajzen, 1991). However, 
the TPB model is still insufficient to predict individual 
behavior or behavior intention exclusively from the perspec-
tive of rational choice (Perugini & Bagozzi, 2001). Some 
scholars have expressed the belief that emotion and affective 
factors are very important and yet often ignored in the TPB 
model (Ajzen, 2011). It has been found that the effective-
ness of the TPB model could be improved by incorporat-
ing other elements, such as anticipated emotion and moral 
norms (Ajzen, 1991, 2011; Rivis et al., 2009).

In the TPB model, emotional factors may exert effects 
in two ways. Firstly, emotional factors indirectly affect 
purchase intention and behavior by influencing the three 
core elements of TPB: attitude, norms, and control belief 
(Schaller & Cialdini, 1990; Perugini & Bagozzi, 2001). 
However, some scholars have expressed the belief that 
anticipated emotion can directly affect intention and behav-
ior independent of other core elements in the TPB model 
and can effectively enhance the explanatory power of the 
extended TPB model (Perugini & Bagozzi, 2001;  Wang & 
Wu, 2015). Therefore, emotional factors should be included 
in the TPB framework as parallel predictors of TPB ele-
ments. Further research has shown that due to different 
situations and the different meanings of behavioral goals, 
different types of anticipated emotions, such as positive 
anticipated emotion (PAE) and negative anticipated emotion 
(NAE), may have different effects on behavioral intention 
(Perugini & Bagozzi, 2001). Although many studies have 
been conducted on the application of the TPB model with 
the incorporation of emotional factors (Carrera et al., 2011, 
2012), there are limited comparative studies on the role of 
PAE and NAE on consumer groups with different levels of 
income based on the extended TPB model. Some scholars 
have indicated that income has played an important role in 

predicting energy use behavior (Abrahamse & Steg, 2009, 
2011). Moreover, it was found that family income positively 
moderates the renewable energy equipment purchase atti-
tude–behavioral intention relationship (Yang & Zhao, 2015), 
which emphasizes the importance of income classification. 
Based on the TPB model, Chen et al. (2017) have shown that 
attitudes and perceived behavioral control has the greatest 
influence on energy-saving behavior intention among low-
income residents in the United States. However, it remains 
to be explored whether income level has an impact on the 
relationship between emotional factors and green purchase 
intention. Therefore, in the field of EV purchase, research on 
the purchase intentions of consumers with different levels of 
income through the addition of anticipated emotional factors 
to the TPB has great theoretical and applied value.

Some studies have discovered that, compared with the 
core elements in the TPB model, the incorporation of moral 
norms into the model can help to increase the explana-
tory variance of behavioral intention in specific situations 
(Ajzen, 1991; Jansson et al., 2017; Manstead, 2000; Rivis 
et al., 2009). The purchase of EVs is an altruistic pro-envi-
ronmental behavior, so consumers’ moral norms are likely 
to affect their intent to purchase EVs. Some scholars have 
confirmed that moral norms can significantly promote the 
intent to purchase EVs (Jansson et al., 2017; Shalender & 
Sharma, 2021). In this regard, this study will incorporate 
moral norms into the model in an attempt to explore their 
impact path on the intent to purchase EVs.

This study was conducted in two steps. First, by incorpo-
rating moral norms and anticipated emotions (including PAE 
and NAE), we extended the TPB model and then adminis-
tered a questionnaire survey and analyzed the total sample 
using structural equation modelling. Second, considering 
that there may be heterogeneity in the effects of driving 
factors on EV purchase intention among different income 
groups, we divided consumers into two income groups based 
on their monthly disposable income and explored the factors 
and paths that influenced EV purchase intention for different 
income groups.

This study aims to contribute to the following three 
aspects: (1) In view that consumers’ expectation of the com-
plexity of technological innovation adoption is an impor-
tant factor in generating emotion, which, in turn, affects the 
adoption of innovation and innovative product purchase 
decision making (Wood & Moreau, 2006), as an important 
eco-innovation product, it is obviously important to under-
stand the role of emotion in EV purchase intention. There-
fore, exploring the effect of PAE and NAE on EV purchase 
intention can provide insights and perspective for under-
standing EV purchase behavior. (2) In addition, we further 
examine whether there are differences in the determinants 
of EV purchase intention for different income groups, as 
previous research has paid less attention to this point. (3) 
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We attempt to discover the rarely studied antecedents of PAE 
and NAE, such as cognitive environmental risk (CER) and 
cognitive environmental benefits (CEBs).

The paper is arranged as follows. Section 2 contains a 
literature review and hypothesis development; Section 3 
presents research methods, including questionnaire design, 
data collection, and data descriptions; Sections 4 and 5 are 
results and discussion, respectively; and Section 6 concludes 
and proposes policy implications.

Literature Review and Hypothesis 
Development

Davis’ (1989) technology acceptance model (TAM) is used 
to examine users’ acceptance of information systems. TAM 
has become a powerful and concise theoretical model to 
analyze consumers’ acceptance or purchase intention of 
new technology products. Previous literatures have exam-
ined the influence mechanism of consumers’ EV purchase 
intentions based on the theory of rational behavior (TRA) 
and TAM. Some scholars have used the TRA to explore the 
impact mechanism of personal values, attitudes, and subjec-
tive norms on EV purchase intention (Afroz et al., 2015; 
Alzahrani et al., 2019). In recent years, some studies have 
discussed factors affecting EV purchase intention based on 
TAM. For example, Chen (2020) discussed the impact of 
perceived ease of use, perceived usefulness, perceived risk, 
consumer innovation, and attitude on EV purchase intention. 
The results show that: (1) consumers’ perceived usefulness, 
perceived ease of use, and consumer innovation have a sig-
nificant positive impact on purchase intention through atti-
tude; (2) consumers’ perceived risk has a significant indirect 
negative impact on purchase intention through attitude and 
also has a significant direct negative impact on purchase 
intention. Some scholars combined TAM with other theo-
retical models and put forward new perspectives in this field. 
For example, Tu and Yang (2019) combined the TPB and 
TAM and showed that: (1) consumers’ environmental aware-
ness and acceptance of technological products significantly 
affect their behavior intentions; (2) when consumers think 
that EVs are more beneficial at the individual, environmen-
tal, or national level, or when they think that the use of EVs 
is simpler and more convenient, they will show a more posi-
tive attitude toward buying EVs. However, Song (2020) con-
structed a comprehensive theoretical framework based on 
TAM and perceived risk theory. The research showed that 
perceived usefulness, perceived ease of use, perceived risk, 
and attitude are the key factors determining intentions to 
adopt pure EVs. Based on TAM and TPB, Wang and Wang 
(2013) concluded that perceived usefulness and perceived 
ease of use have a positive impact on Beijing residents’ pur-
chase attitude.

In general, the main reason this study chose the extended 
TPB model and includes anticipated emotion and moral 
norms is that compared with TAM alone, the TPB model 
also considers subjective norms and perceived behavior 
control on the basis of TAM, which is more comprehensive.

The Basic Elements in the Theory of Planned 
Behavior

The TPB assumes that individual decision making is based 
on the rational evaluation of the possible consequences of 
motivation and behavior (Ajzen, 1991). In the TPB frame-
work, intention is a direct predictor of individual behav-
ior, while attitude, PBC, and social norms were found to 
be predictors of intention (Ajzen, 2011). The TPB model 
takes the maximization of benefit and utility as the basis of 
human behavior. Therefore, some scholars have used the 
TPB model to study EV purchase behavior as a pro-environ-
mental behavior and have argued that EV purchase behavior 
is a rational behavior (Egbue & Long, 2012).

Theoretically, attitude is an individual’s stable psycholog-
ical tendency toward a specific object (including a person, 
idea, emotion, event, etc.). In the TPB framework, attitude is 
defined as the evaluation of the positive and negative conse-
quences of behavior (Moons & De Pelsmacker, 2012). Based 
on the TPB, attitude has been identified as one of major 
psychological factors influencing EV purchase intention 
(Mohamed et al., 2018). Many studies have used different 
dimensions to measure attitudes toward EVs, yielding the 
belief that mileage, purchase cost, charging station instal-
lation cost, operating costs, experiences, and other related 
policies play an important role in attitude toward EV pur-
chase (Haustein & Jensen, 2018; Li et al., 2020; Liu et al., 
2020b). Attitude can change EV consumption intention 
(Yang & Zhang, 2011). Moons and De Pelsmacker (2012) 
expressed the belief that attitude is one of the strongest 
determinants of EV purchase intention. In the TPB frame-
work, PBC is defined as the degree of control that individu-
als perceive regarding participating in a particular behavior 
(Ajzen, 1991). By establishing a hierarchical model, Ajzen 
(1991) suggested that PBC has good explanatory power 
of consumers’ behavior intentions. In addition to attitude, 
Moons and De Pelsmacker (2012) measured the impact of 
PBC on EV purchase intention and argued that the PBC 
dimension includes the affordability to buy and adopt EVs. 
Schuitema et al. (2013) expressed the belief that PBC is 
an important factor influencing EV purchase intention. In 
a further study, Wang et al. (2018) used big data methods 
to determine that consumers’ PBC has a direct and signifi-
cant positive impact on EV purchase intention. Tu and Yang 
(2019) found that consumers’ PBC has the greatest effect on 
EV purchase intention. Subjective norms refer to the social 
pressure that an individual perceives as emanating from a 
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person who is important to them and who wants them to act 
in a specific way (Ajzen, 1991). Moons and De Pelsmacker 
(2012) showed that besides attitudes and emotions, subjec-
tive norms are the most important determinants affecting the 
intention to adopt EVs.  Some recent studies have indicated 
that subjective norms significantly promote EV purchase 
intentions (Sang & Bekhet, 2015; Simsekoglu & Nayum, 
2019; Tu & Yang, 2019).

Hence, this study proposed the following hypotheses:

H1: Attitude positively influences EV purchase intention.
H2: PBC positively influences EV purchase intention.
H3: Subjective norms positively influence EV purchase 
intention.

Extensions of the Theory of Planned Behavior

Anticipated Emotions

Anticipated emotion refers to the prospect of feeling posi-
tive or negative emotions after performing or refraining 
from performing a behavior (Rivis et al., 2009). Therefore, 
anticipated emotion is regarded as a basic psychological 
mechanism formed during the process of an individual’s 
pro-environmental behavior selection in order to adapt to 
the changing environment, which has a significant impact 
on pro-environmental behavior. As an extension of the TPB, 
the model of goal-directed behavior (MGB) also contains 
the constructs of anticipated emotions; in comparison to the 
TPB, the MGB explains greater amounts of variance in pro-
environmental behavioral intentions (Perugini & Bagozzi, 
2001).

Regarding the specific path of the influence of anticipated 
emotion on pro-environmental behavior, Vining and Ebreo 
(2002) expressed the belief that PAE and NAE have direct 
and significant effects on pro-environmental behavior or that 
they mediate between other factors and pro-environmental 
behavior. Han et al. (2016) showed that emotional process 
plays a crucial role in the generation of behavioral intention. 
They confirmed the mediating effect of anticipated emotion 
in promoting behavioral intention.

PAE, such as an emotional affinity or love for nature, 
have a significant impact on pro-environmental behavior 
(Kals & Maes, 2002). Moons and De Pelsmacker (2012) 
defined emotion as having three levels (visceral, behavioral, 
and reflective) and indicated that consumers’ PAE has an 
important impact on EV purchase intention. Schuitema et al. 
(2013) showed that positive emotions such as desire, hap-
piness, and pride inspire the purchase of EVs, and PAE can 
help consumers overcome uncertainty when purchasing EVs. 
Wolf et al. (2015) expressed the belief that positive excite-
ment will promote EV purchase intention. As an important 
factor in consumption decision making, PAE reflects the 

consumer’s expectation and goal intention regarding the 
consumed goods (Carrus et al., 2008). The existing litera-
ture indicates that consumers who anticipate more positive 
emotions associated with EV purchases show stronger EV 
purchase intentions correspondingly (Rezvani et al., 2017). 
Further empirical research has indicated the importance of 
three motivations (gain, normative, and PAE) in consum-
ers’ EV purchase intentions. In addition, for those consum-
ers with high social norm perception, the direct impact of 
PAE on EV purchase intention is stronger, while the direct 
impact of gain is not significant (Rezvani et al., 2018). Fur-
ther, some studies have shown that the driving effect of PAE 
on pro-environmental behavior is significantly greater than 
that of NAE (Wang & Wu, 2015).

NAE, such as guilt and indignation about the lack of natu-
ral protection, has a significant impact on pro-environmen-
tal behavior (Carrus et al., 2008). Odou and Schill (2020) 
expressed the belief that NAE is conducive to consumers 
making the most effective consumption decision to a certain 
extent, which is of great significance to EV purchase. Jiang 
et al. (2019) incorporated anticipated guilt into the TPB 
model and concluded that it has a direct positive impact on 
promoting the purchase of EVs. NAE is considered to be an 
important predictor of pro-environmental behavioral inten-
tion (Carrus et al., 2008; Schneider et al., 2017). Therefore, 
this study proposed the following hypotheses:

H4: PAE positively influences EV purchase intention.
H5: NAE positively influences EV purchase intention.

Moral Norms

Moral norms refer to an individual’s perception of the moral 
correctness or incorrectness of a particular behavior (Ajzen, 
1991). Moral norms are known as perceived moral obliga-
tions or personal norms. The research on moral norms can be 
traced back to the norm activation model (NAM; Schwartz, 
1977), according to which activating individual norms 
requires that individuals feel responsible for others in society 
based on their internal moral rules. Scholars have explored 
the effect of moral norms on the attitude–behavior relation-
ship in the TPB model (Manstead, 2000) and found that 
incorporating moral norms into the TPB model can greatly 
improve the model’s predictive power regarding behavior 
intention (Parker et al., 1995). Rivis et al. (2009) confirmed 
this, finding that the explanatory variance of behavioral 
intention increased by 3% when moral norms were included 
and TPB elements were controlled.

Leung et al. (2015) argued that individual cosmopolitan 
orientation has greater explanatory power regarding pro-
environmental behavior, compared to the pro-environmen-
tal worldview, motivation, and belief. Moreover, Ito et al. 
(2020) showed cognitive and emotive pathways between 
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cosmopolitanism and pro-environmental behavior. Specifi-
cally, some scholars found that moral norms have significant 
positive impacts on EV adoption intention (Nayum & Klock-
ner, 2014; Wang et al., 2014).

Attitude and moral norms are closely related because a 
person may change their attitude (such as disgust, shame, 
etc.) after breaking internalized moral rules (Rivis et al., 
2009). Previous literature has shown that moral norms have 
a significant positive effect on attitude toward using EVs 
(Wang et al., 2018). In the context of green car promotion, 
we should adhere to the role of moral norms, which affect 
perceived social pressure and behavioral tendencies (Rez-
vani et al., 2017). Based on the existing literature, the fol-
lowing hypothesis is proposed:

H6: Moral norms positively influence attitude.

Cognitive Environmental Benefits and Cognitive 
Environmental Risks

With the further development of EV technology, the techni-
cal obstacles encountered in the largescale adoption of EVs 
may not be directly related to consumers’ purchase inten-
tion. In fact, encouraging consumers to choose EVs largely 
depends on consumers’ psychological cognition of purchas-
ing and using EVs (Moons & De Pelsmacker, 2012).

Consumers’ cognitive benefits are considered to have a 
significant positive impact on EV purchase intention (Chen, 
2015). Schuitema et al. (2013) found that consumers’ per-
ceived hedonic attributes, perceived symbolic attributes, and 
instrumental attributes have significant positive impacts on 
EV purchase intention. According to the value–belief–norm 
theory (Stern, 2000), cognitive risk and the negative out-
come of behavior can lead to NAE, thus influencing indi-
viduals’ behavior intentions. Therefore, formulating targeted 
EV marketing strategies and effective information commu-
nication strategies for different consumer groups (such as 
by income, gender, and age) would be helpful to explore 
the effect of consumers’ cognitive benefits and risks on EV 
purchase intention.

Environmental knowledge is considered to be a stronger 
predictor for commitment to and frequency of engaging 
in pro-environmental behaviors (Ito et al., 2020). On the 
one hand, awareness of environmental problems tends to 
spur individuals to engage in pro-environmental behaviors 
(Soares et al., 2021). On the other hand, Hamzah and Tanwir 
(2020) found that perceived green value (one of the CEBs) 
exerts a positive influence on green purchase intention. How-
ever, Liu et al. (2020a) argued that environmental knowledge 
itself does not directly affect environmental behavior unless 
the emotional system is activated. For example, feelings of 
guilt play an important mediating role in the relationship 
between risk perception and pro-environmental behavioral 

intention (Yoon et  al., 2021). Thus, we concluded that 
knowledge, including of CEBs and CERs, influences green 
purchase behavior by activating emotion.

Based on questionnaire data, Ziefle et al. (2014) found 
that consumers of different ages and genders vary in the 
CEBs of using EVs, and elder female consumers have 
higher EV purchase intentions. Degirmenci and Breitner 
(2017) showed that consumers’ CEBs are more effective 
at explaining EV purchase intention than cognitive finan-
cial benefits. Specifically, Ziefle et al. (2014) believed that 
consumers’ perceived environmental benefits constitute one 
of the important perceived benefits of purchasing EVs. In 
terms of how CEBs affect purchase intention, Zhang et al. 
(2018) found that CEBs have a significant positive impact on 
positive emotions from the perspective of rationality–emo-
tion–behavior, thus affecting purchase intention. Therefore, 
the following hypothesis is proposed:

H7: Cognitive environmental benefits positively influence 
PAE.

In addition, Loewenstein et al. (2001) proposed the risk 
emotion hypothesis, which combines the role of cognitive 
risk and emotion. According to this hypothesis, CER will 
lead to people’s NAE, such as fear and anxiety. Specifically, 
individuals’ cognitive assessment of environmental risk will 
lead to NAE, and their NAE will often drive behavior. Wang 
et al. (2018) found that NAE plays a partial mediating role 
in the impact of CER on pro-environmental behavior. That 
is, people’s CER will manifest NAE, which will promote 
engagement in pro-environmental behaviors. The findings 
of these previous studies mean that the cognitive evaluation 
of environmental risk may have a certain predictive effect 
on NAE. Therefore, when consumers clearly recognize and 
evaluate the problem that relying on traditional fuel vehicles 
instead of EVs may bring greater risks to the environment, 
they are more likely to form NAE. Therefore, this study pro-
posed the following hypothesis:

H8: CER positively influences NAE.

The proposed theoretic model in the study is illustrated 
in Fig. 1.

The existing literature can be summarized as fol-
lows: (1) Some studies have focused on the influence of 
a single factor on EV purchase intention, such as TPB 
elements, emotions, moral norms, and so on. However, 
few studies have incorporated both emotions and moral 
norms into the TPB model simultaneously to explore 
the mechanism of comprehensive factors on EV pur-
chase intention. (2) In terms of the specific mechanism, 
many studies have focused on the direct effects of the 
above factors on EV purchase intention and less on the 
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relationship among TPB elements, emotions, and moral 
norms. Accordingly, this study incorporated emotions 
(including PAE and NAE) into the TPB model as inde-
pendent parallel predictors, alongside other TPB ele-
ments, and moral norms as antecedents of attitude to 
explore the mechanism of the influence of emotions and 
moral norms, together with TPB elements, on EV pur-
chase intention. Furthermore, this study incorporated 
CEBs and CERs as the antecedents of PAE and NAE, 
respectively, into the TPB model and divided consumers 
into different groups according to actual income level 
in order to explore the influence of the above factors on 
the EV purchase intentions of different income groups 
to ultimately provide targeted policy implications to pro-
mote the adoption of EVs.

Methodology

Questionnaire Measures and Data Collection

The measures for attitude toward EV adoption, PAE, 
and NAE were based on the literature (Carrera et al., 
2011; Carrus et al., 2008; Kals & Maes, 2002). We devel-
oped four items to assess PBC and six items to meas-
ure subjective norms based on the literature (Moons & 
De Pelsmacker, 2012; Schuitema et al., 2013). We also 
developed items based on the literature to measure CER, 
CEB, moral norms, and EV purchase intention (Nayum 
& Klockner, 2014; Wang et al., 2014; Yuan et al., 2017). 
Based on the literature, a total of 41 items have been 
designed for the nine constructs (including 38 items for 
eight constructs representing factors that influence EV 
purchase intention and three items representing EV pur-
chase intention).

From October to December 2019, we conducted an online 
survey on EV purchase intention among Chinese families 
nationwide. A total of 649 questionnaires were obtained, 
some of which were deleted due to random filling. Finally, 
400 valid questionnaires were selected, with an effective 
response rate of 61.63%. Respondents’ sociodemographic 
characteristics are shown in Table 1.

Descriptive Statistics of Survey Samples

Among the 400 valid questionnaires, 40.5% of respondents 
were male and 59.5% were female. In terms of age structure, 
43.75% were between 22 and 28 years old, and 21.5% were 
between 36 and 45 years old. In terms of educational back-
ground, 39.75% were undergraduates and 39% had a master’s 
degree or higher. In terms of monthly disposable household 
income, 19.25% of the respondents had an income of 5000 
yuan or less, 34.75% earned 5001–10,000 yuan, 20.25% 
earned 10,001–15,000 yuan, 18.25% earned 15,001–30,000 
yuan, and 7.5% had an income of more than 30,000 yuan.

The survey questionnaire was measured on a 5-point Lik-
ert scale, where 1 = “strongly disagree,” 2 = “slightly disa-
gree,” 3 = “neutral,” 4 = “slightly agree,” and 5 = “strongly 
agree.”

Empirical Results

Using AMOS 19.0, we used confirmatory factor analysis 
(CFA) to determine the theoretical structure of each con-
struct based on the survey data. We then used path analysis 
to explore the mechanism of each construct’s influence on 
EV purchase intention.

Fig. 1   Theoretical structure 
framework of the research
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Measurement Model

CFA is used to test whether the relationship between a 
construct and the corresponding measurement items is 
consistent with the theoretical relationship the researchers 
designed. CFA allows researchers to determine the correct-
ness of the assumed relationship between the measurement 
items and the constructs.

We conducted a preliminary first-order CFA analysis on 
the items comprising the influential factors for EV purchase 
intention scale and found that the standardized factor load-
ing of 38 items ranged from 0.359 to 0.89. In particular, the 
factor loading of behavior control (PBC1) was 0.359, which 
was lower than 0.5, indicating that the item has weak explan-
atory power to the construct (PBC), resulting in the deletion 
of PBC1. In addition, combined with the correlation testing 
of each item and the overall fitting indexes, SN1, SN2, SN3, 
PAE1, NAE1, CEB3, and CER2 were deleted. Therefore, 
the modified measurement model contains 30 items. The 
modified model was analyzed again using first-order CFA, 
and the results are shown in Table 2. It was found that the 
standardized factor loading of the 30 items ranged from 
0.531 to 0.871, indicating that each model fitting index is 
satisfactory. It indicated that the conceptual model matches 
the collected data.

In order to ensure the rationality of the survey results, 
we conducted reliability and validity tests on the eight con-
structs: attitude, subjective norms, PBC, NAE, PAE, CEB, 
CER, and moral norms.

Internal consistency reliability tests reflect the reli-
ability between the measurement model’s internal 

constructs and examine whether each construct measures 
the same content or characteristics. As an index for inter-
nal consistency reliability, the higher the Cronbach’s α 
coefficient, the higher the internal consistency. As shown 
in Table 2, each construct’s Cronbach’s α is between 
0.756 and 0.875, which is greater than the threshold 
value of 0.7, indicating that the scale’s internal consist-
ency reliability is robust.

Composite reliability (CR) is used to explain the con-
sistency of items under the same construct. Similar to 
Cronbach’s α, the higher the CR value, the higher the 
internal consistency. The acceptable threshold is 0.7. As 
shown in Table 2, each construct’s CR is between 0.762 
and 0.877, which is greater than the threshold value of 
0.7, indicating that the model’s intrinsic quality is ideal.

In the measurement model, convergent validity is used 
to test whether the items effectively reflect the potential 
construct they measure. Convergence validity is signifi-
cant because all average variance extracted (AVE) values 
range from 0.489 to 0.698 (see Table 2), basically exceed-
ing the recommended threshold of 0.50. Hence, the results 
showed that the convergence validity is acceptable. If the 
significance of the correlation coefficient between any 
two constructs is not equal to 1, it means that there is a 
difference between the two constructs, which is called 
discriminant validity. The relevant discriminant valid-
ity test showed that the square root of each construct’s 
AVE is greater than most of the correlation coefficients 
between this construct and all other constructs in the same 
column, which indicates that the discriminant validity is 
acceptable.

Table 1   Demographics statistics Variable Number Percentage Variable Number Percentage

Gender Marital status
male 162 40.5 married 162 40.5
female 238 59.5 not married 238 59.5
Age Education level
below 22 55 13.75 junior high school 30 7.5
22–28 175 43.75 senior high school 21 5.25
29–35 57 14.25 junior college 34 8.5
36–45 86 21.5 undergraduate 159 39.75
46–52 19 4.75 postgraduate 156 39
53–60 8 2
Number of 

private cars
Household monthly 

disposable income
0 127 31.75 0–5000 77 19.25
1 216 54 5001-10,000 139 34.75
2 50 12.5 10,001-15,000 81 20.25
3 or above 7 1.75 15,001-30,000 73 18.25

over 30,000 30 7.5
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Table 2   Test results of measurement model

Constructs Indicators Factor loadings α CR AVE

Subjective Norm (SN) My decision to purchase EVs will be influenced by the 
social ethos. (SN4)

0.845 0.783 0.806 0.585

the purchase atmosphere and consumption trend. (SN5) 0.821
the social standards. (SN6) 0.606

Attitude (AT) Owning/Driving an electric vehicle can
meet the needs of my daily life. (AT1)

0.655 0.855 0.851 0.489

meet my travel needs. (AT2) 0.608
effectively help combat climate change by reducing green-

house gas emissions. (AT3)
0.657

be as pleasant as driving a traditional fuel car. (AT4) 0.785
help me to communicate with other like-minded people. 

(AT5)
0.771

have the same visual attraction as traditional vehicles. 
(AT6)

0.702

Perceived Behavioral Control (PBC) I have the right to decide whether the family will buy EVs. 
(PBC2)

0.531 0.756 0.762 0.524

It is economically feasible for me to buy an electric vehicle. 
(PBC3)

0.820

As long as I am willing, I can choose EVs easily when buy-
ing cars. (PBC4)

0.786

Negative Anticipated Emotions (NAE) I would definitely regret missing the opportunity to buy an 
electric vehicle. (NAE2)

0.769 0.875 0.877 0.642

The increasing number of gas-powered cars is bound to 
cause a serious deterioration in air quality, and I am horri-
fied to think of the huge threat to people’s health. (NAE3)

0.822

I am concerned that the shortage of local EVs is not condu-
cive to addressing climate change. (NAE4)

0.867

I would be indignant if the surrounding residents did not 
fully fulfill their environmental responsibilities due to 
insufficient purchase of EVs. (NAE5)

0.742

Positive Anticipated Emotions (PAE) If I buy EVs, I will have the feelings of oneness with nature. 
(PAE2)

0.776 0.800 0.804 0.579

The purchase of EVs bring us financial as well as environ-
mental benefits, so I feel more satisfied. (PAE3)

0.708

Buying EVs can show my low-carbon and environmentally 
friendly lifestyle, so I am proud of it. (PAE4)

0.795

Cognitive Environmental Benefits (CEB) The purchase and use of EVs can reduce our dependence on 
fossil energy. (CEB1)

0.659 0.861 0.859 0.605

EVs have obvious energy-saving benefits compared with 
ordinary fuel vehicles. (CEB2)

0.769

Compared with traditional fuel vehicles, driving EVs can 
achieve zero emissions, which helps to reduce environ-
mental problems. (CEB4)

0.798

The purchase of EVs is one of the effective ways to reduce 
urban pollution. (CEB5)

0.871

Cognitive Environmental Risks (CER) To what extent do you think
the environmental risks caused by automobile exhaust will 

pose a threat to human beings? (CER1)

0.782 0.814 0.818 0.530

individuals contribute to mitigating environmental risks by 
buying EVs? (CER3)

0.724

the potential consequences of environmental risks caused 
by automobile exhaust are short-term or long-term? 
(CER4)

0.638

the environmental risks are caused by people driving fuel 
vehicles? (CER5)

0.760
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Structural Model

Based on the results of the above measurement model, we 
conducted path analysis on the original model using AMOS 
19.0. In view of the unsatisfactory fitting effect, combined 
with the mutual information (MI) coefficient, we modified 
the structural model and obtained the final model (as shown 
in Figs. 2, 3, 4). Compared with the original model, we 

added two paths to the final model: NAE < −-- moral norms 
and PAE < −-- subject norms. The above model modification 
is based on the following: The MI coefficient showed that 
there is a strong causal relationship between the two pairs 
of latent variables, and according to previous studies, moral 
norms indirectly affect intent to adopt green products by 
influencing NAE (Rezvani et al., 2017). It can be understood 
that subjective norms are likely to have a causal relationship 
with PAE; that is, individuals are affected by people around 
them, and then they generate PAE about buying EVs. The 
standard path coefficient and p value, as well as the fitting 
index of each model, are shown in Table 3.

According to the National Bureau of Statistics of China, 
in 2020, Chinese urban residents’ per capita disposable 
income was 43,834 yuan. Calculated under the assumption 
of a three-person household, Chinese urban households’ 
total monthly disposable income in 2020 was 10,958 yuan. 
This study rounded to 10,000 yuan. Therefore, as shown in 
Table 3, we divided all samples into two groups based on a 
monthly disposable household income of 10,000 yuan. We 
established three models: all samples (Model 1), subsample 
with monthly disposable income of less than 10,000 yuan 
(Model 2), and subsample with monthly disposable income 
of more than 10,000 yuan (Model 3).

Table 2   (continued)

Constructs Indicators Factor loadings α CR AVE

Moral Norms (MN) I feel obligated to improve air quality by adopting EVs. 
(MN1)

0.840 0.872 0.874 0.698

No matter how others choose, I will feel morally obligated 
to choose to buy an electric vehicle. (MN2)

0.860

I feel that I have the obligation to consider the impact of 
vehicle use on the environment. (MN3)

0.806

α = Cronbach’s α; CR = Composite Reliability; AVE = Average Variance Extracted
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Fig. 2   The final path for the mechanism of key factors on EV adop-
tion intention
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Fig. 3   The final path for the mechanism of key factors on EV adop-
tion intention (low-income subsample)
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tion intention (high-income subsample)



21713Current Psychology (2023) 42:21704–21719	

1 3

Model 1 meets the test criteria, while Models 2 and 3 gen-
erally pass the test criteria (Table 3), indicating the rational-
ity of the models. Correspondingly, the final standard path 
coefficients for all samples, the low-income subsample, 
and the high-income subsample are shown in Figs. 2, 3, 4. 
Combined with the p value of each path coefficient shown 
in Table 3 and the fitting index of each model, it can be 
concluded that the final model improves model fitness and 
enriches the model’s theoretical connotation.

Furthermore, we adopted multi-group invariance test to 
verify model stability and cross-group validity. Four dif-
ferent models were set up to test the influence of monthly 
income on the coefficient of structural equation model, 
including the unconstrained model, measurement weights 
model, structural weights model and structural covariances 
model. All of the fitting indexes in Table 4 have good fitting 

performance, which indicating that the assumed model has 
group equivalence.

Discussion

Based on the above empirical analysis, we conclude the fol-
lowing: For the total sample, PAE has the greatest impact 
on EV purchase intention, followed by attitude, NAE, and 
PBC. In particular, high-income consumers’ purchase inten-
tions mainly depend on NAE, while low-income consum-
ers’ purchase intentions mainly depend on PAE. In addition, 
PBC has a more significant impact on high-income groups’ 
EV purchase intentions. Specifically, the results of the three 
models show that attitude has a significant direct role in 
promoting EV purchase intention, while moral norms have a 
significant indirect role in promoting EV purchase intention 
through attitude. Moral norms and CER have a significant 
positive impact on NAE, while subjective norms and CEB 
have a significant positive impact on PAE. This means that 
the stronger the consumer’s moral obligation to protect the 
environment, the higher the CER and the stronger the con-
sumer’s NAE about failing to purchase EVs. Furthermore, 
the stronger the impact of subjective norms on consumers 
and the higher the CEB, the stronger the PAE that consumers 
may generate about purchasing EVs. For the total sample 
(Model 1), attitude, PBC, and anticipated emotion have a 

Table 3   Model’s path 
coefficients

*p < 0.1; **p < 0.05; ***p < 0.01; Model 1 represents all samples; Model 2 represents subsample with 
monthly disposable income of less than 10,000 yuan (low-income group); Model 3 represents subsample 
with monthly disposable income of more than 10,000 yuan (high-income group)
Test results are the comparison of indicator values and criteria

Path Model 1 (N = 400) Model 2 (N = 216) Model 3(N = 184)

Coef. p value Coef. p value Coef. p value

AT <−-- MN 0.667*** 0.000 0.640*** 0.000 0.66*** 0.000
PAE <−-- CEB 0.761*** 0.000 0.724*** 0.000 0.783*** 0.000
NAE <−-- MN 0.644*** 0.000 0.636*** 0.000 0.598*** 0.000
NAE <−-- CER 0.189** 0.015 0.180* 0.059 0.251** 0.049
PAE <−-- SN 0.279*** 0.000 0.278*** 0.003 0.286*** 0.000
PI <−-- AT 0.290*** 0.000 0.258*** 0.000 0.309*** 0.000
PI <−-- PAE 0.292*** 0.000 0.381*** 0.000 0.110 0.414
PI <−-- NAE 0.221*** 0.006 0.174* 0.082 0.357*** 0.007
PI <−-- PBC 0.128*** 0.005 0.082 0.171 0.157** 0.012
PI <−-- SN −0.004 0.920 −0.103 0.098 0.142** 0.029
Indicators Value Test result Value Test result Value Test result
CMIN/DF 2.416 < 3 1.759 < 3 1.944 < 3
GFI 0.865 > 0.8 0.829 > 0.8 0.795 < 0.8
IFI 0.920 > 0.9 0.907 > 0.9 0.899 < 0.9
TLI 0.910 > 0.9 0.895 < 0.9 0.886 < 0.9
CFI 0.919 > 0.9 0.906 > 0.9 0.898 < 0.9
RMSEA 0.060 < 0.8 0.059 < 0.8 0.072 < 0.8

Table 4   Fitting index of multi-group invariance test

Model CMIN/DF GFI CFI RMSEA AIC

Unconstrained 1.854 0.812 0.901 0.046 1745.558
Measurement 

weights
1.859 0.804 0.897 0.046 1745.751

Structural weights 1.85 0.804 0.898 0.046 1738.034
Structural covari-

ances
1.852 0.8 0.897 0.046 1738.968



21714	 Current Psychology (2023) 42:21704–21719

1 3

significant direct impact on EV purchase intention, while 
subjective norms have no significant direct impact but do 
exert a significant indirect impact on EV purchase inten-
tion through PAE. For the low-income sample (Model 2), 
PAE has the greatest impact on EV purchase intention, fol-
lowed by attitude, while NAE, PBC, and subjective norms 
have no significant impact on EV purchase intention. For 
the high-income sample (Model 3), NAE has the greatest 
impact on EV purchase intention, followed by attitude. PBC 
and subjective norms have significant positive impacts on 
EV purchase intention, and PAE has no significant impact 
on EV purchase intention.

(1)	 For Models 1 and 2, PAE has the strongest direct effect 
on EV purchase intention. For Model 1, PAE has the 
strongest direct effect, followed by attitude, NAE, and 
PBC. However, subjective norms have no significant 
effect on EV purchase intention. This is in line with 
previous literature (Mohiuddin et al., 2018; Ng et al., 
2018; Tanwir & Hamzah, 2020) in which it is argued 
that consumers’ intention to purchase green cars is not 
affected by social circles (subjective norms); instead, 
the purchase decision is more influenced by other fac-
tors, such as consumers’ environmental concern, PBC, 
financial situation, or vehicular attributes. To some 
extent, this reflects that for the consumers sampled in 
this study, especially those in the low-income group, 
EV purchase intention has not yet been considered as 
a strong social norm. For the total sample (Model 1), 
this study confirmed the significant effect of anticipated 
emotions on EV purchase intention, supported by Han 
et al. (2016), who expressed the belief that emotional 
process plays an important role in the generation of 
behavioral intention. In addition, in terms of the heter-
ogenous effects of different anticipated emotions, PAE 
(Coef. = 0.292, p < 0.01) has a more positive effect on 
EV purchase intention compared with NAE (Coef. = 
0.221, p < 0.01). Schneider et al. (2017) supported this, 
arguing that, compared with NAE generated by inac-
tion, action-generated PAE leads to higher pro-environ-
mental behavioral intentions. That is, the more positive 
emotions consumers generate from EV purchases, the 
stronger their intention to purchase EVs.

(2)	 For Models 1 (total sample) and 3 (high-income group), 
PBC has a significant effect on purchase intention, but 
for Model 2 (low-income group), PBC has no signifi-
cant impact. According to Table 5, we found that the 
average scores of the items representing the low-income 
group’s PBC were significantly lower than those of the 
high-income group. The results showed that the lower 
scores for the economic and decision-making abilities 
represented by PBC had no significant impact on the 
low-income group’s intention to purchase EVs. Obvi-

ously, high-income groups’ advantages in terms of 
economic and decision-making abilities promote their 
intention to purchase EVs, which is consistent with the 
finding. In this regard, we think that although mem-
bers of the low-income group have strong purchase 
intentions, purchasing an electric car is an important 
decision for them, which may mean that their other 
consumption is seriously restricted or that they have 
higher risk prevention awareness, so the relationship 
between their EV purchase intention and PBC is weak. 
In addition, our results indicated the rejection of H2 
for the low-income group, in accordance with Huang 
and Ge (2019), who found that PBC has a significant 
positive impact on high-income consumers’ behavioral 
intentions, while PBC has no significant impact on low-
income consumers’ behavioral intentions.

(3)	 For Models 1 and 2, subjective norms have no direct 
significant impacts on the purchase intentions of the 
whole group (total sample) and the low-income group; 
for the high-income group (Model 3) only, subjective 
norms have direct significant impacts on purchase 
intention. Huang and Ge (2019) found that subjective 
norms have no significant effect on purchase intention 
for both the high- and low-income groups, and the 
relationship between subjective norms and behavioral 
intention is weak overall (Ajzen, 1991). Xu and Xu 
(2010) found that, compared with other factors (includ-
ing after-sales service, purchase cost, vehicle quality, 
and energy consumption), subjective norms have the 
weakest impact on EV purchase decisions. However, 
we found that although subjective norms have no sig-
nificant direct effect on the purchase intentions of the 
whole group and the low-income group, while subjec-
tive norms have direct and significant positive effects 
on PAE for all three groups (the whole group and the 
low- and high-income groups), for the whole group and 
the low-income group (Models 1 and 2), subjective 
norms have indirect and significant positive effects on 
EV purchase intention through PAE activation. Some 
studies’ findings support this. For example, Rezvani 
et al. (2017) showed that subjective norms have a sig-
nificant indirect impact on the adoption intention of 

Table 5   The mean comparison for PBC

The average scores of the 
items for PBC

Low-income group 
(Model 2)

High-income 
group (Model 
3)

PBC1 4.09 4.26
PBC2 3.30 3.64
PBC3 2.87 3.80
PBC4 2.92 3.48
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green products through NAE. Shin and Hancer (2016) 
showed that subjective norms have a significant indirect 
impact on local food purchase intention through atti-
tude. In this regard, we believe that the social atmos-
phere makes people, especially low-income consumers, 
anticipate the generation of positive emotions such as 
pride and pleasure when purchasing EVs, thus stimulat-
ing their EV purchase intentions.

(4)	 According to our empirical results, PAE (Coef. = 
0.292, p < 0.01) have a stronger influence on purchase 
intention than attitude (Coef. = 0.290, p < 0.01) for the 
total sample and for the low-income consumer group, 
PAE (Coef. =0.381, p < 0.01) also have a stronger influ-
ence on purchase intention than attitude (Coef. =0.258, 
p < 0.01). In contrast, our results showed that for the 
high-income consumer group, NAE (Coef. = 0.357, 
p < 0.01) have a stronger influence on purchase inten-
tion than attitude (Coef. = 0.309, p < 0.01). Thus, these 
results indicated that anticipated emotions effectively 
explain the gap between attitude and intention. By com-
paring the groups based on real income, we then found 
an interesting phenomenon. Consumers with a higher 
income are more likely to be affected by NAE, while 
consumers with a lower income are more likely to be 
affected by PAE.

Higgins (1997) indicated that there are two kinds of 
self-regulation tendencies involved in achieving goals 
that correspond to different regulation goals. Specifi-
cally, promotion-focused consumers pursue the maximi-
zation of positive results and strive to approach the ideal 
self, while prevention-focused consumers pursue the 
minimization of negative results and prevent themselves 
from becoming the ought self. In this regard, we argue 
that the purchase of EVs is the development demand for 
low-income consumers, which means the expression 
of the ideal self. However, the purchase of EVs means 
responsibility for high-income consumers. The impli-
cation is that failing to purchase EVs will cause envi-
ronmental pollution, which means the expression of the 
ought self. Therefore, in terms of EV purchase intention, 
low-income consumers tend to be promotion-focused, 
which makes such customers more sensitive to CEBs 
and causes them to generate more obvious PAE, while 
high-income consumers tend to be prevention-focused, 
which makes those customers more sensitive to CERs 
and causes them to generate more obvious NAE. The 
findings of Zhang et al. (2018) support this.

(5)	 According to the results of this study, for all samples 
(Models 1, 2, and 3), moral norms have a significant 
positive impact on NAE, and subjective norms have 

a significant positive impact on PAE, showing that 
consumers with higher moral norms tend to anticipate 
negative emotions from EV purchases, so they have a 
higher intention to purchase EVs. This is because when 
individuals perceive what they should do to improve the 
environment, they naturally feel guilty about or regret 
not purchasing EVs. Zhang et al. (2014) confirmed this, 
arguing that NAE is related to moral norms, that is, 
related to the interests or welfare of other people or the 
whole society. This is consistent with our finding that 
NAE is significantly positively correlated with moral 
norms. In addition, our results showed that subjective 
norms have a significant positive impact on PAE for 
all three models (for the whole group, Coef. = 0.279, 
p < 0.01; for the low-income group, Coef. = 0.278, 
p < 0.01; for the high-income group, Coef. = 0.286, 
p < 0.01), indicating that those consumers who regard 
EV purchase as a social norm tend to generate PAE 
from purchasing EVs, thus forming a stronger inten-
tion to purchase EVs. It is easy to understand that when 
consumers realize that purchasing EVs is in line with 
the surrounding reference groups or social pressures, 
they will naturally be more likely to generate PAE and 
tend to purchase EVs.

Conclusion and Implications

Based on the extended TPB model, we first examined the 
relative importance of the factors affecting EV purchase 
intention based on the total sample (Model 1), then divided 
the total sample into two subsamples, namely the low-
income group (Model 2) and the high-income group (Model 
3), based on monthly disposable household income, to test 
whether the factors have heterogeneous effects on EV pur-
chase intention. For the total sample (Model 1), attitude, 
PAE, NAE, and PBC have significant effects on EV pur-
chase intention, and the influence of subjective norms is not 
significant. However, the influence of various factors on EV 
purchase intention may vary across different demographic 
characteristics. For example, emotional factors have signifi-
cantly heterogeneous impacts on green consumption deci-
sions among different income groups (Yan & Wang, 2019). 
In this regard, we found that in the high-income group, pur-
chase intention is primarily determined by NAE, while that 
of the low-income group depends more on PAE. In addition, 
we found that PBC has a significant positive effect on high-
income consumers’ purchase intentions, while PBC has no 
significant effect on that of low-income consumers. Another 
conclusion that is in line with our expectations is that social 
norms have a direct and significant impact on high-income 
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consumers’ purchase intentions, while the direct impact on 
that of low-income consumers is not significant.

Based on the above conclusions, we propose the follow-
ing policy implications:

(1)	 Enhance the positive emotional appeal of environmen-
tal publicity and bolster EV purchase intention among 
all consumers. In the total sample (Model 1), compared 
with NAE, PAE has a more positive effect on EV pur-
chase intention, which means that marketing personnel 
should emphasize information messaging when for-
mulating EV advertising strategy; that is, deliver more 
information about the PAE of purchasing EVs. After 
all, stimulating consumers’ anticipated pride is one of 
the best strategies by which policymakers can promote 
consumers’ green purchasing behavior through positive 
emotional appeal (Liang et al., 2018).

(2)	 Due to the heterogeneous influence of various factors 
on the EV purchase intentions of individuals at dif-
ferent income levels, enterprises should formulate tar-
geted marketing strategies. For example, low-income 
consumers are more likely to be affected by PAE, which 
is activated by CEBs and subjective norms. Therefore, 
for low-income targets, enterprise marketing should 
focus on PAE and emphasize the environmental ben-
efits of EVs as well as an environmentally-friendly 
social atmosphere. These strategies help to promote 
low-income consumers’ EV purchase intentions. NAE 
rouses high-income consumers to purchase EVs, so 
advertising geared toward high-income targets should 
include the elements of negative emotional appeal. That 
is, enterprise marketing should emphasize consumers’ 
guilt, such as self-guilt, guilt regarding others, and 
emotions linked to society, thus imperceptibly cultivat-
ing consumers’ internal moral norms. On this basis, in 
view that CER and moral norms activate NAE, market-
ing personnel should emphasize the environmental pol-
lution caused by driving fuel vehicles (that is, the CER 
caused by not purchasing EVs) and consumers’ moral 
obligation to protect the environment. These strategies 
help trigger the anticipated guilt of not purchasing EVs, 
thus driving high-income consumers’ stronger intention 
to purchase EVs.

(3)	 According to this study, for the total sample, PAE has 
the greatest impact on EV purchase intention, while 
subjective norms have no significant direct effect but 
do exert a significant positive impact on PAE, which 
means that subjective norms have a significant indirect 
impact on EV purchase intention through the mediat-
ing role of PAE. Therefore, the government can use 
a variety of media to guide green purchase behavior, 
increase the intensity of environmental education and 
publicity, and popularize relevant knowledge of EVs 

through the multi-platform and multi-directional use 
of media and Internet. The government can enhance 
all consumers’ green consumption awareness through 
environmental education, thus creating a social atmos-
phere of green consumption. Moreover, the government 
can enhance consumers’ environmental awareness and 
deepen their understanding of the economic applica-
bility and environmental-friendly functions of EVs. In 
this green consumption atmosphere, consumers will 
feel that purchasing EVs is a green consumption mode, 
which promotes consumers’ anticipated pride and hap-
piness, thus promoting the adoption of EVs.

(4)	 According to this study, the impact of PBC on low-
income consumers’ purchase intentions is insig-
nificant. We propose the following implications 
accordingly. Enterprises should implement targeted 
marketing strategies for low-income consumers and 
appropriately publicize the advantages EVs offer in 
terms of saving on operating costs, so as to improve 
low-income consumers’ purchasing power. Enter-
prises can also improve low-income consumers’ 
PBC by implementing knowledge marketing (Yang, 
2019), publicizing the various functions and ben-
efits of EVs through multiple resources and chan-
nels, and helping consumers master EVs’ perfor-
mance characteristics, so as to enhance consumers’ 
confidence in driving EVs and improve their PBC. 
Enterprises should continue to develop and intro-
duce new technologies to enhance the performance 
of EVs. Marketing personnel should pay attention 
to ensuring the safety of EV test driving, so that 
ordinary consumers have more experience with and 
cognition of adopting EVs. In addition, according 
to this study, considering the heterogenous influ-
ence of various factors on the purchase intentions 
of consumers at different income levels, enterprises 
should segment the market and develop compre-
hensive strategies for high, medium, and low-end 
products, which will help to improve the actual EV 
purchasing power of consumers of different income 
levels. Enterprises can implement the above market-
ing strategies to enhance the promotion of PBC with 
respect to low-income consumers’ purchase inten-
tions. The government can enhance consumers’ PBC 
by introducing a series of incentive policies, such as 
parking concessions, bus lane right of way, lifting 
purchase and travel restrictions, improving the EV 
charging infrastructure, and so on.

This paper makes a theoretical contribution mainly 
by incorporating anticipated emotion and moral norms 
to broaden and deepen the TPB and provide new knowl-
edge for the application of emotion in the field of 
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pro-environmental behavior and the literature on the 
adoption of EVs. Specifically, 1) this study incorporates 
anticipated emotions (PAE and NAE) into the TPB model 
as factors parallel to the basic TPB elements, thereby 
overcoming the limitation of the classical TPB model, 
which only considers the impact of personal rational cog-
nition on behavior intention. This provides a new per-
spective for considering EV purchase intention from the 
comprehensive perspective of rational cognitive process 
and emotional process. 2) By incorporating moral norms 
into the TPB model as an antecedent of attitude, this 
study examines the transmission effect of moral norms 
on EV purchase intention through attitude, enriching the 
classical TPB model and expanding its applicability in 
the field of pro-environmental behavior.

Due to the availability of data, the research samples 
used in this study were mainly obtained from economically 
developed regions and cities such as Jiangsu, Zhejiang, 
Guangdong, Hunan, Shandong, Shanghai, and Beijing, 
which has some limitations. In addition, other demo-
graphic variables, such as gender, cultural backgrounds, 
and previous experience of owning an electric car are 
important factors, and we will examine the influence of 
these demographic variables on EV purchase intention 
in future research. Furthermore, multi-group structural 
equation modelling for other demographic variables is not 
included in our analysis and will be conducted in future 
research.

Acknowledgements  National Natural Science Foundation of China, 
Grant/Award Numbers: 71974083, 71904067; Humanities and Social 
Science Fund of Ministry of Education of China, Grant/Award Num-
ber: 19YJA790024; Graduate Research and Innovation Projects of 
Jiangsu Normal University, Grant/Award Numbers: 2020XKT452, 
2020XKT451.

Data Availability  The data is deposited in Figshare (https://​figsh​are.​
com/) (DOI: https://​doi.​org/​10.​6084/​m9.​figsh​are.​14517​057).

Declarations 

Conflict of Interest  On behalf of all authors, the corresponding author 
states that there is no conflict of interest.
This is an observational study. The XYZ Research Ethics Committee 
has confirmed that no ethical approval is required.

Consent Form for Publication  I give my consent for information about 
herself to be published in Current Psychology.

[Corresponding author:]
I understand that the text and any pictures or videos published in the 
article
1. will be used only in educational publications intended for profes-
sionals
Or
2. if the publication or product is published on an open access basis, 
I understand that it will be freely available on the internet and may be 
seen by the general public.

[Corresponding author] April 30, 2021.

References

Abrahamse, W., & Steg, L. (2009). How do socio-demographic and 
psychological factors relate to households’ direct and indirect 
energy use and savings? Journal of Economic Psychology, 30(5), 
711–720.

Abrahamse, W., & Steg, L. (2011). Factors related to household 
energy use and intention to reduce it: The role of psychologi-
cal and socio-demographic variables. Human Ecology Review, 
18(1), 30–40.

Adnan, N., Md Nordin, S., Rahman, I., Vasant, P. M., & Noor, A. 
(2016). A comprehensive review on theoretical framework-
based electric vehicle consumer adoption research. Interna-
tional Journal of Energy Research, 41(3). https://​doi.​org/​10.​
1002/​er.​3640

Afroz, R., Rahman, A., Masud, M. M., Akhtar, R., & Duasa, J. B. 
(2015). How individual values and attitude influence Consumers' 
purchase intention of electric vehicles--some insights from Kuala 
Lumpur, Malaysia. Environment and Urbanization ASIA, 6(2), 
193–211. https://​doi.​org/​10.​1177/​09754​25315​589160

Ajzen, I. (1991). The theory of planned behavior. Organizational 
Behavior and Human Decision Processes, 50, 179–211. https://​
doi.​org/​10.​4135/​97814​46249​215.​n22

Ajzen, I. (2011). The theory of planned behaviour: Reactions and 
reflections. Psychology & Health, 26(9), 1113–1127. https://​doi.​
org/​10.​1080/​08870​446.​2011.​613995

Alzahrani, K., Hall-Phillips, A., & Zeng, A. Z. (2019). Applying the 
theory of reasoned action to understanding consumers’ intention 
to adopt hybrid electric vehicles in Saudi Arabia. Transportation, 
46(1), 199–215. https://​doi.​org/​10.​1007/​s11116-​017-​9801-3

Carrera, P., Caballero, A., Muñoz, D., & Oceja, L. (2011). Anticipated 
emotions and personal experience for predicting behavioral inten-
tions and behavioral expectations. Spanish Journal of Psychology, 
14(02), 535–547.

Carrera, P., Caballero, A., & Muoz, D. (2012). Future-oriented emo-
tions in the prediction of binge-drinking intention and expectation: 
The role of anticipated and anticipatory emotions. Scandinavian 
Journal of Psychology, 53(3), 273-279. https://​doi.​org/​10.​1111/j.​
1467-​9450.​2012.​00948.x

Carrus, G., Passafaro, P., & Bonnes, M. (2008). Emotions, habits and 
rational choices in ecological behaviours: The case of recycling 
and use of public transportation. Journal of Environmental Psy-
chology, 28(1), 51–62. https://​doi.​org/​10.​1016/j.​jenvp.​2007.​09.​
003

Chen, J. (2015). Research on the impact of customer perceived value 
on electric vehicle purchase intention [D]. Master Dissertation, 
Donghua University. (in Chinese).

Chen, G.Q. (2020). Research on influencing factors of electric vehicle 
purchase intention based on Technology Acceptance Model [D]. 
Yunnan University of Finance and Economics, Master's Disserta-
tion, (in Chinese).

Chen, C.-F., Xu, X. J., & Day, J. K. (2017). Thermal comfort or money 
saving? Exploring intentions to conserve energy among low-
income households in the United States [J]. Energy Research & 
Social Science, 26, 61–71.

China's New Energy Vehicle Development Report of. (2020). https://​
weibo.​com/​ttart​icle/p/​show?​id=​23096​34558​49249​61669​39. 
Accessed on Sept 1st, 2020.

Degirmenci, K., & Breitner, M. H. (2017). Consumer purchase inten-
tions for EVs: Is green more important than price and range? 
Transportation Research Part D: Transport and Environment, 51, 
250–260. https://​doi.​org/​10.​1016/j.​trd.​2017.​01.​001

https://figshare.com/
https://figshare.com/
https://doi.org/10.6084/m9.figshare.14517057
https://doi.org/10.1002/er.3640
https://doi.org/10.1002/er.3640
https://doi.org/10.1177/0975425315589160
https://doi.org/10.4135/9781446249215.n22
https://doi.org/10.4135/9781446249215.n22
https://doi.org/10.1080/08870446.2011.613995
https://doi.org/10.1080/08870446.2011.613995
https://doi.org/10.1007/s11116-017-9801-3
https://doi.org/10.1111/j.1467-9450.2012.00948.x
https://doi.org/10.1111/j.1467-9450.2012.00948.x
https://doi.org/10.1016/j.jenvp.2007.09.003
https://doi.org/10.1016/j.jenvp.2007.09.003
https://weibo.com/ttarticle/p/show?id=2309634558492496166939
https://weibo.com/ttarticle/p/show?id=2309634558492496166939
https://doi.org/10.1016/j.trd.2017.01.001


21718	 Current Psychology (2023) 42:21704–21719

1 3

Egbue, O., & Long, S. (2012). Barriers to widespread adoption of EVs: 
An analysis of consumer attitudes and perceptions. Energy Policy, 
48, 717–729. https://​doi.​org/​10.​1016/j.​enpol.​2012.​06.​009

GOSC. (2020). No.39 Document Notice of the General Office of the 
State Council on Issuing the New Energy Vehicle Industry Develop-
ment Plan (2021–2035) http://​www.​gov.​cn/​zheng​ce/​conte​nt/​2020-​
11/​02/​conte​nt_​55567​16.​htm. Accessed on November 2nd, 2020.

Hamzah, M. I., & Tanwir, N. S. (2020). Do pro-environmental factors 
lead to purchase intention of hybrid vehicles? The moderating 
effects of environmental knowledge. Journal of Cleaner Produc-
tion, 123643. https://​doi.​org/​10.​1016/j.​jclep​ro.​2020.​123643

Han, H., Hwang, J., & Lee, M. J. (2016). The value–belief–emotion–
norm model: Investigating customers’ eco-friendly behavior [J]. 
Journal of Travel & Tourism Marketing, 1–18. https://​doi.​org/​10.​
1080/​10548​408.​2016.​12087​90

Haustein, S., & Jensen, A. F. (2018). Factors of electric vehicle adop-
tion: A comparison of conventional and electric car users based on 
an extended theory of planned behavior. International Journal of 
Sustainable Transportation, 1–13. https://​doi.​org/​10.​1080/​15568​
318.​2017.​13987​90

Higgins, E. T. (1997). Beyond pleasure and pain. American Psycholo-
gist, 52, 1280–1300. https://​doi.​org/​10.​1037//​0003-​066X.​52.​12.​
1280

Huang, X. Q., & Ge, J. P. (2019). Electric vehicle development in 
Beijing: An analysis of consumer purchase intention. Journal of 
Cleaner Production, 216, 361–372. https://​doi.​org/​10.​1016/j.​jclep​
ro.​2019.​01.​231

Ito, K., Leung, A. K. -Y., & Huang, T. (2020). Why do cosmopoli-
tan individuals tend to be more pro-environmentally committed? 
The mediating pathways via knowledge acquisition and emotional 
affinity toward nature. Journal of Environmental Psychology, 68, 
101395. https://​doi.​org/​10.​1016/j.​jenvp.​2020.​101395

Jansson, J., Nordlund, A., & Westin, K. (2017). Examining drivers 
of sustainable consumption: The influence of norms and opin-
ion leadership on electric vehicle adoption in Sweden. Journal 
of Cleaner Production, 154, 176–187. https://​doi.​org/​10.​1016/j.​
jclep​ro.​2017.​03.​186

Jiang, X., Ding, Z. H., Li, X. P., Sun, J., Jiang, Y. L., Liu, R., Wang, 
D. W., Wang, Y. W., & Sun, W. B. (2019). How cultural values 
and anticipated guilt matter in Chinese residents’ intention of low 
carbon consuming behavior. Journal of Cleaner Production, 246, 
119069. https://​doi.​org/​10.​1016/j.​jclep​ro.​2019.​119069

Kals, E., & Maes, J. (2002). Sustainable development and emo-
tions. In P. Schmuck & P. W. Schultz (Eds.), Psychology and 
sustainability (pp. 97–122). Kluwer. https://​doi.​org/​10.​1007/​
978-1-​4615-​0995-0_6

Leung, A. K.-Y., Koh, K., & Tam, K.-P. (2015). Being environmentally 
responsible: Cosmopolitan orientation predicts pro-environmen-
tal behaviors. Journal of Environmental Psychology, 43, 79–94. 
https://​doi.​org/​10.​1016/j.​jenvp.​2015.​05.​011

Li, L. X., Wang, Z. Q., & Wang, Q. (2020). Do policy mix characteris-
tics matter for electric vehicle adoption? A survey-based explora-
tion [J]. Transportation Research Part D, 87, 102488.

Liang, D. P., Hou, C. X., Jo, M.-S., & Sarigöllü, E. (2018). Pollution 
avoidance and green purchase: The role of moral emotions. Jour-
nal of Cleaner Production, S0959652618335078. https://​doi.​org/​
10.​1016/j.​jclep​ro.​2018.​11.​103

Liu, P., Teng, M., & Han, C. (2020a). How does environmental knowl-
edge translate into pro-environmental behaviors?: The mediating 
role of environmental attitudes and behavioral intentions. Science 
of the Total Environment, 728, 138126. https://​doi.​org/​10.​1016/j.​
scito​tenv.​2020.​138126

Liu, R., Ding, Z., Jiang, X., Sun, J., Jiang, Y., & Qiang, W. (2020b). 
How does experience impact the adoption willingness of battery 
electric vehicles? The role of psychological factors. Environmental 

Science and Pollution Research, 27(50). https://​doi.​org/​10.​1007/​
s11356-​020-​08834-w

Loewenstein, G. F., Weber, E. U., Hsee, C. K., & Welch, N. (2001). 
Risk as feelings. Psychological Bulletin, 127(2), 267.

Manstead, A. S. R. (2000). The role of moral norm in the attitude–
behavior relation. In D. J. Terry & M. A. Hogg (Eds.), Attitudes, 
behavior, and social context (pp. 11–30). Lawrence Erlbaum. 
https://​doi.​org/​10.​4324/​97814​10603​210-2

Mohamed, M., Higgins, C. D., Ferguson, M., & Réquia, W. J. (2018). 
The influence of vehicle body type in shaping behavioural inten-
tion to acquire electric vehicles: A multi-group structural equation 
approach. Transportation Research Part A: Policy and Practice, 
116, 54–72.

Mohiuddin, M., Al Mamun, A., Syed, F. A., Mehedi, M. M., & Su, 
Z. (2018). Environmental knowledge, awareness, and business 
school students’ intentions to purchase green vehicles in emerging 
countries. Sustainability, 10, 1534.

Moons, I., & De Pelsmacker, P. (2012). Emotions as determinants 
of electric car usage intention. Journal of Marketing Manage-
ment, 28(3–4), 195–237. https://​doi.​org/​10.​1080/​02672​57X.​2012.​
659007

Nayum, A., & Klockner, C. A. (2014). A comprehensive socio-psy-
chological approach to car type choice. Journal of Environmental 
Psychology, 40, 401–411. https://​doi.​org/​10.​1016/j.​jenvp.​2014.​
10.​001.

Ng, M., Law, M., & Zhang, S. (2018). Predicting purchase intention 
of electric vehicles in Hong Kong [J]. Australasian Marketing 
Journal, 1-9. https://​doi.​org/​10.​1016/j.​ausmj.​2018.​05.​015

Odou, P., & Schill, M. (2020). How anticipated emotions shape behav-
ioral intentions to fight climate change [J]. Journal of Business 
Research, 121, 243–253. https://​doi.​org/​10.​1016/j.​jbusr​es.​2020.​
08.​047

Onwezen, M. C., Bartels, J., & Antonides, G. (2014). The self-reg-
ulatory function of anticipated pride and guilt in a sustainable 
and healthy consumption context. European Journal of Social 
Psychology, 44(1). https://​doi.​org/​10.​1002/​ejsp.​1991

Parker, D., Manstead, A. S. R., & Stradling, S. G. (1995). Extending the 
theory of planned behaviour: The role of personal norm. British 
Journal of Social Psychology, 34, 127–137. https://​doi.​org/​10.​
1111/j.​2044-​8309.​1995.​tb010​53.x

Perugini, M., & Bagozzi, R. P. (2001). The role of desires and antici-
pated emotions in goal-directed behaviours: Broadening and 
deepening the theory of planned behaviour. British Journal of 
Social Psychology, 40(1), 79–98. https://​doi.​org/​10.​1348/​01446​
66011​64704

Rezvani, Z., Jansson, J., & Bengtsson, M. (2017). Cause I'll feel good! 
An investigation into the effects of anticipated emotions and per-
sonal moral norms on consumer pro-environmental behavior. 
Journal of Promotion Management, 23(1), 163–183. https://​doi.​
org/​10.​1080/​10496​491.​2016.​12676​81

Rezvani, Z., Jansson, J., & Bengtsson, M. (2018). Consumer moti-
vations for sustainable consumption: The interaction of gain, 
normative and hedonic motivations on electric vehicle adoption. 
Business Strategy and the Environment, 1–12. https://​doi.​org/​10.​
1002/​bse.​2074

Rivis, A., Sheeran, P., & Armitage, C. J. (2009). Expanding the affec-
tive and normative components of the theory of planned behavior: 
A Meta-analysis of anticipated affect and moral norms. Journal of 
Applied Social Psychology, 39, 12, 2985–3019. https://​doi.​org/​10.​
1111/j.​1559-​1816.​2009.​00558.x

Sang, Y.-N., & Bekhet, H. A. (2015). Modelling electric vehicle usage 
intentions: An empirical study in Malaysia. Journal of Cleaner Pro-
duction, 92, 75–83. https://​doi.​org/​10.​1016/j.​jclep​ro.​2014.​12.​045

Schaller, M., & Cialdini, R. B. (1990). Happiness, sadness, and helping: 
A motivational integration. In E. T. Higgins & R. M. Sorrentino 

https://doi.org/10.1016/j.enpol.2012.06.009
http://www.gov.cn/zhengce/content/2020-11/02/content_5556716.htm
http://www.gov.cn/zhengce/content/2020-11/02/content_5556716.htm
https://doi.org/10.1016/j.jclepro.2020.123643
https://doi.org/10.1080/10548408.2016.1208790
https://doi.org/10.1080/10548408.2016.1208790
https://doi.org/10.1080/15568318.2017.1398790
https://doi.org/10.1080/15568318.2017.1398790
https://doi.org/10.1037//0003-066X.52.12.1280
https://doi.org/10.1037//0003-066X.52.12.1280
https://doi.org/10.1016/j.jclepro.2019.01.231
https://doi.org/10.1016/j.jclepro.2019.01.231
https://doi.org/10.1016/j.jenvp.2020.101395
https://doi.org/10.1016/j.jclepro.2017.03.186
https://doi.org/10.1016/j.jclepro.2017.03.186
https://doi.org/10.1016/j.jclepro.2019.119069
https://doi.org/10.1007/978-1-4615-0995-0_6
https://doi.org/10.1007/978-1-4615-0995-0_6
https://doi.org/10.1016/j.jenvp.2015.05.011
https://doi.org/10.1016/j.jclepro.2018.11.103
https://doi.org/10.1016/j.jclepro.2018.11.103
https://doi.org/10.1016/j.scitotenv.2020.138126
https://doi.org/10.1016/j.scitotenv.2020.138126
https://doi.org/10.1007/s11356-020-08834-w
https://doi.org/10.1007/s11356-020-08834-w
https://doi.org/10.4324/9781410603210-2
https://doi.org/10.1080/0267257X.2012.659007
https://doi.org/10.1080/0267257X.2012.659007
https://doi.org/10.1016/j.jenvp.2014.10.001
https://doi.org/10.1016/j.jenvp.2014.10.001
https://doi.org/10.1016/j.ausmj.2018.05.015
https://doi.org/10.1016/j.jbusres.2020.08.047
https://doi.org/10.1016/j.jbusres.2020.08.047
https://doi.org/10.1002/ejsp.1991
https://doi.org/10.1111/j.2044-8309.1995.tb01053.x
https://doi.org/10.1111/j.2044-8309.1995.tb01053.x
https://doi.org/10.1348/014466601164704
https://doi.org/10.1348/014466601164704
https://doi.org/10.1080/10496491.2016.1267681
https://doi.org/10.1080/10496491.2016.1267681
https://doi.org/10.1002/bse.2074
https://doi.org/10.1002/bse.2074
https://doi.org/10.1111/j.1559-1816.2009.00558.x
https://doi.org/10.1111/j.1559-1816.2009.00558.x
https://doi.org/10.1016/j.jclepro.2014.12.045


21719Current Psychology (2023) 42:21704–21719	

1 3

(Eds.), Handbook of motivation and cognition: Foundations of 
social behavior (Vol. 2, pp. 265–296). Guilford Press.

Schneider, C. R., Zaval, L., Weber, E. U., & Markowitz, E. M. (2017). 
The influence of anticipated pride and guilt on pro-environmental 
decision making. PLoS One, 12(11), 1–14. https://​doi.​org/​10.​1371/​
journ​al.​pone.​01887​81

Schuitema, G., Anable, J., Skippon, S., & Kinnear, N. (2013). The role 
of instrumental, hedonic and symbolic attributes in the intention to 
adopt EVs. Transportation Research Part A: Policy and Practice, 
48, 39–49. https://​doi.​org/​10.​1016/j.​tra.​2012.​10.​004

Schwartz, S. H. (1977). Normative influences on altruism - sciencedirect. 
Advances in Experimental Social Psychology, 10, 221–279. https://​
doi.​org/​10.​1016/​S0065-​2601(08)​60358-5

Shalender, K., & Sharma, N. (2021). Using extended theory of planned 
behaviour (TPB) to predict adoption intention of EVs in India. Envi-
ronment, Development and Sustainability, 23, 665–681. https://​doi.​
org/​10.​1007/​s10668-​020-​00602-7

Simsekoglu, Ö., & Nayum, A. (2019). Predictors of intention to buy a 
battery electric vehicle among conventional car drivers. Transporta-
tion Research Part F: Traffic Psychology and Behaviour, 60, 1–10. 
https://​doi.​org/​10.​1016/j.​trf.​2018.​10.​001

Smith, R. A. (2008). Enabling technologies for demand management: 
Transport. Energy Policy, 36, 4444–4448. https://​doi.​org/​10.​1016/j.​
tra.​2011.​09.​005

Soares, J., Miguel, I., Venâncio, C., Lopes, I., & Oliveira, M. (2021). 
Public views on plastic pollution: Knowledge, perceived impacts, 
and pro-environmental behaviours. Journal of Hazardous Materials, 
412, 125227. https://​doi.​org/​10.​1016/j.​jhazm​at.​2021.​125227

Song, Y.K. (2020). An empirical study on the influencing factors of 
consumers’ willingness to use pure electric vehicle based on TAM 
model. 2020 16th Dahe Fortune China Forum and Chinese High-
Educational Management Annual Academic Conference (DFHMC). 
https://​doi.​org/​10.​1109/​dfhmc​52214.​2020.​00063

Stern, P. C. (2000). New environmental theories: Toward a coherent 
theory of environmentally significant behavior. Journal of Social 
Issues, 56(3), 407–424. https://​doi.​org/​10.​1111/​0022-​4537.​00175

Tanwir, N. S., & Hamzah, M. I. (2020). Predicting purchase intention 
of hybrid electric vehicles: Evidence from an emerging economy. 
World Electric Vehicle Journal, 11, 35. https://​doi.​org/​10.​3390/​
wevj1​10200​35

Tu, J.-C., & Yang, C. (2019). Key factors influencing consumers’ pur-
chase of electric vehicles. Sustainability, 11(14), 3863. https://​doi.​
org/​10.​3390/​su111​43863

Vining, J., & Ebreo, A. (2002). Emerging theoretical and methodological 
perspective on conservation behaviour. In R. Bechtel & A. Church-
man (Eds.), Handbook of environmental psychology (pp. 541–558). 
Wiley. https://​doi.​org/​10.​1016/j.​jenvp.​2004.​02.​001

Wang, C.G. (2018). Impact of cognitive environmental risk on environ-
mental behavior in haze situation - combined with the mediating 
effect of anticipated emotion [D]. Nanjing Normal University, mas-
ter's dissertation, (in Chinese).

Wang, Y. H., & Wang, Q. (2013). Influencing factors of Beijing residents' 
purchase intention of new energy vehicles -- a study based on TAM 
and TPB integration model. Chinese Journal of Management Sci-
ence, 21(S2), 691–698 (in Chinese).

Wang, J. M., & Wu, L. C. (2015). Category, dimension, and mechanism 
of emotion in the study of proenvironment behavior. Advances in 
Psychological Science, 23(12), 2153–2166 (in Chinese).

Wang, Y., Kockelman, K., & Damien, P. (2014). A spatial autoregressive 
multinomial probit model for anticipating land-use change in Austin, 
Texas. Annals of Regional Science, 52(1), 251–278. https://​doi.​org/​
10.​1007/​s00168-​013-​0584-y

Wang, S. Y., Wang, J., Li, J., Wang, J. P., & Liang, L. (2018). Policy 
implications for promoting the adoption of EVs: Do consumer's 
knowledge, perceived risk and financial incentive policy matter? 
Transportation Research Part A: Policy & Practice, 117, 58–69. 
https://​doi.​org/​10.​1016/j.​tra.​2018.​08.​014

Wolf, I., Schröder, T., Neumann, J., & de Haan, G. (2015). Changing 
minds about electric cars: An empirically grounded agent-based 
modeling approach. Technological Forecasting and Social Change, 
94, 269–285. https://​doi.​org/​10.​1016/j.​techf​ore.​2014.​10.​010

Wood, S. L., & Moreau, C. P. (2006). From fear to loathing? How emo-
tion influences the evaluation and early use of innovations. Journal 
of Marketing, 70, 44–57.

Xu, G. H., & Xu, F. (2010). Research on influencing factors of electric 
vehicle purchase decision [J]. China Population, Resources and 
Environment, 20(11), 91–95 (in Chinese).

Yan, H., & Wang, Y. J. (2019). Research on the intrinsic influence mecha-
nism of consumers’ expected emotions affecting green purchasing 
behavior. Price: Theory & Practice, 7, 120–123. https://​doi.​org/​10.​
19851/j.​cnki.​cn11-​1010/f.​2019.​07.​028 (in Chinese).

Yang, Y. (2019). A research on the impact of perceived behavioral control 
and perceived product innovation on purchase intention—The case 
of green trajectory-changed hi-tech product [J]. Journal of Tianjin 
University (Social Science Edition), 21(2), 176–182 (in Chinese).

Yang, Y., & Zhang, H. X. (2011). Measurement and change of Chinese 
consumers' attitude toward EVs. SCI-Tech Information Development 
& Economy, 21(26), 144–146 (in Chinese).

Yang, S., & Zhao, D. (2015). Do subsidies work better in low-income than 
in high-income families? Survey on domestic energy-efficient and 
renewable energy equipment purchase in China. Journal of Cleaner 
Production, 108(June 2012), 841–851 https://​doi.​org/​10.​1016/j.​jclep​
ro.​2015.​07.​022.

Yoon, A., Jeong, D., & Chon, J. (2021). The impact of the risk percep-
tion of ocean microplastics on tourists’ pro-environmental behavior 
intention. Science of the Total Environment, 774, 144782. https://​
doi.​org/​10.​1016/j.​scito​tenv.​2020.​144782

Yuan, J. H., Ou, X. M., & Wang, G. H. (2017). Establishing a framework 
to evaluate the effect of energy countermeasures tackling climate 
change and air pollution: The example of China. Sustainability, 9(9), 
1555. https://​doi.​org/​10.​3390/​su909​1555

Zhang, K., Fang, P., Jiang, Y., Yu, Y., & Ouyang, H. L. (2014). Guilt 
from the perspective of morality. Advances in Psychological Sci-
ence, 22(10), 1628–1636 (in Chinese).

Zhang, X., Bai, X., & Shang, J. (2018). Is subsidized EVs adoption sus-
tainable: Consumers' perceptions and motivation toward incentive 
policies, environmental benefits, and risks. Journal of Cleaner Pro-
duction, 192, 71–79. https://​doi.​org/​10.​1016/j.​jclep​ro.​2018.​04.​252

Ziefle, M., Beul-Leusmann, S., Kasugai, K., Schwalm, M. (2014). Pub-
lic perception and acceptance of EVs: Exploring users’ perceived 
benefits and drawbacks. International Conference of Design, User 
Experience, and Usability. Part III, LNCS 8519, 628–639. https://​
doi.​org/​10.​1007/​978-3-​319-​07635-5_​60

Publisher’s Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1371/journal.pone.0188781
https://doi.org/10.1371/journal.pone.0188781
https://doi.org/10.1016/j.tra.2012.10.004
https://doi.org/10.1016/S0065-2601(08)60358-5
https://doi.org/10.1016/S0065-2601(08)60358-5
https://doi.org/10.1007/s10668-020-00602-7
https://doi.org/10.1007/s10668-020-00602-7
https://doi.org/10.1016/j.trf.2018.10.001
https://doi.org/10.1016/j.tra.2011.09.005
https://doi.org/10.1016/j.tra.2011.09.005
https://doi.org/10.1016/j.jhazmat.2021.125227
https://doi.org/10.1109/dfhmc52214.2020.00063
https://doi.org/10.1111/0022-4537.00175
https://doi.org/10.3390/wevj11020035
https://doi.org/10.3390/wevj11020035
https://doi.org/10.3390/su11143863
https://doi.org/10.3390/su11143863
https://doi.org/10.1016/j.jenvp.2004.02.001
https://doi.org/10.1007/s00168-013-0584-y
https://doi.org/10.1007/s00168-013-0584-y
https://doi.org/10.1016/j.tra.2018.08.014
https://doi.org/10.1016/j.techfore.2014.10.010
https://doi.org/10.19851/j.cnki.cn11-1010/f.2019.07.028
https://doi.org/10.19851/j.cnki.cn11-1010/f.2019.07.028
https://doi.org/10.1016/j.jclepro.2015.07.022
https://doi.org/10.1016/j.jclepro.2015.07.022
https://doi.org/10.1016/j.scitotenv.2020.144782
https://doi.org/10.1016/j.scitotenv.2020.144782
https://doi.org/10.3390/su9091555
https://doi.org/10.1016/j.jclepro.2018.04.252
https://doi.org/10.1007/978-3-319-07635-5_60
https://doi.org/10.1007/978-3-319-07635-5_60

	Influence of emotion on purchase intention of electric vehicles: a comparative study of consumers with different income levels
	Abstract
	Introduction
	Literature Review and Hypothesis Development
	The Basic Elements in the Theory of Planned Behavior
	Extensions of the Theory of Planned Behavior
	Anticipated Emotions
	Moral Norms
	Cognitive Environmental Benefits and Cognitive Environmental Risks


	Methodology
	Questionnaire Measures and Data Collection
	Descriptive Statistics of Survey Samples

	Empirical Results
	Measurement Model
	Structural Model

	Discussion
	Conclusion and Implications
	Acknowledgements 
	References


