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A B S T R A C T   

China’s Generation Z consumers are gradually developing an awareness of environmental issues and a will
ingness to purchase green products. Meanwhile, the COVID-19 pandemic has affected various traditional in
dustries worldwide. This study aims to explore the factors that influence the purchase intention of green products 
among Chinese Generation Z consumers after the pandemic. This research utilizes the Theory of Planned 
Behaviour as a theoretical framework to discuss the effects of epistemic factors including attitude, subjective 
norms and perceived behavioural control as well as non-cognitive factors including anticipated positive emotion 
and personal moral norms on Generation Z consumers’ purchase intention of green products under the 
circumstance of COVID-19 pandemic. We collected primary data from 259 Chinese Generation Z consumers 
through an online questionnaire collection platform. This research shows that anticipated positive emotion is the 
most important affecting factor of Chinese Generation Z consumers’ green product purchase intention under the 
circumstance of COVID-19 pandemic, followed by perceived behavioural control, personal moral norm, attitude, 
and subjective norm, respectively.   

1. Introduction 

In recent years, many scholars have investigated and studied the rise 
of green product consumption behaviour [1]. By purchasing green 
products, consumers can achieve the goal of reducing global pollution 
and protecting the global environment in self-values [2]. At the same 
time, the outbreak of COVID-19 has indirectly promoted the populari
zation and spread of green product consumption behaviour. Due to 
COVID-19, most countries have implemented quarantine policies such 
as lockdowns and working from home to limit the spread of the virus 
[3], which indirectly promotes the change in consumer behaviour pat
terns [4]. Various existing literature have investigated the impact of 
COVID-19 on consumer behaviour patterns, including shopping behav
iour, travel behaviour, and sports behaviour [5]. However, there is a 
lack of research on the impact of COVID-19 pandemic on consumers’ 
green product consumption behaviour, especially among Generation Z 
consumers in China. Therefore, this study will answer the key research 
question of what are the key determinants that influence Generation Z 
consumers’ purchase intention toward green products during the 

outbreak of COVID-19 pandemic in China by extending the theory of 
planned behaviour model. Before and after the outbreak of the 
COVID-19 period, the development of the green product industry on a 
global scale was different. Before the outbreak of COVID-19, the 
development of the Green Product industry showed a gradual develop
ment every year. The sales revenue of green products and services in the 
UK showed an overall slow growth trend from 2010 to 2018, until 2019, 
the sales revenue increased to 15 billion pounds, with a year-on-year 
growth of about 50 %. Meanwhile, the overall growth trend of UK 
ethical clothing sales from 2014 to 2020 and sales revenue of UK ethical 
cosmetics from 2007 to 2020. The sales revenue of ethical clothing rose 
from £29 million in 2015 to £57 million in 2020, and by 2020, the 
revenue of ethical cosmetics was about £976 million. Additionally, UK 
consumers’ consumption of ethical food and drink products has also 
shown an overall upward trend since 2016, with all categories reaching 
new highs in 2020 except the category of sustainable fish, especially the 
category of rainforest alliance earning the highest consumer spending. 
After the outbreak of COVID-19, the behaviour of global consumers to 
buy green products has been improved from the original basis. Due to 
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the impact of COVID-19, about 83 % of consumers surveyed in China in 
2021 believed that brands should offer more sustainable ways to buy, 
and about 60 % of consumers said the government has an important role 
to play in promoting sustainable consumption development. Moreover, 
according to a survey in Japan in 2020, nearly one-third of the re
spondents said that the outbreak of COVID-19 had brought about 
increased moral awareness and more ethical consumption, but only 
about 6.5 % of them made actual behaviour changes. In general, the 
outbreak of COVID-19 has intensified the growth of the green product 
industry, which has been increasing year by year, and made more con
sumers realize the importance of buying green products. 

There are three main rationales for this study, which are the uncer
tainty of the new virus COVID-19, the connection between the pandemic 
and green products, and the preference of Generation Z for green 
products. Firstly, COVID-19 is recognized by scholars around the world 
as a world-changing pandemic [6]. The COVID-19 pandemic has been 
described as having perhaps the biggest negative impact on the world 
economy since the great depression of the 1930s [7]. Due to the high 
infection rate and high fatality rate, countries around the world have 
enacted corresponding policies to curb the spread of the pandemic, 
which indirectly leads to changes in people’s lifestyles and brings 
different opportunities and challenges to various industries [3]. Mean
while, Taleb and Chandler [8] found that people cope with events that 
transform their culture and lifestyle by rationalizing them and drawing 
predictable patterns from the events to avoid similar negative impacts in 
the future. Therefore, considering that COVID-19, as an event that can 
affect marketing, might have a negative or positive impact on con
sumers’ behaviour patterns in the green product industry, this aspect 
will be investigated in this study. 

Secondly, COVID-19 is supposed to accelerate the growth of the 
green product industry on the basis of its original positive development 
and make more consumers worldwide aware of the importance of green 
products. Besides, the high infection rate and high mortality rate of the 
COVID-19 pandemic will increase people’s fear and increase people’s 
health concerns, which will lead to an increase in consumers’ willing
ness to buy green and healthy products [9,10]. In the situation where 
COVID-19 brings opportunities to the green product industry, it is 
necessary to explore the factors that can affect the cognitive attributes of 
consumers, contributing to summarizing the methods to win consumers 
in the fierce marketing competition [11]. 

Thirdly, Generation Z has become the main target customer group of 
marketers because of its strong purchasing power and nonnegligible 
market influence [12]. In the meantime, Nguyen and Nguyen [13] 
believed that Generation Z consumers have received better education 
compared with other generations, leading to the result that this gener
ation might pay more attention to green products and environmental 
protection issues. Therefore, it is necessary to make Generation Z the 
main research object of this research, in order to explore which factors 
will affect the purchase intention of Generation Z consumers on green 
products under the circumstance of the outbreak of COVID-19. 

After identifying the research rationales above, this research focuses 
on exploring Generation Z consumers’ intention to purchase green 
products under the circumstances of the COVID-19 pandemic. The 
research aim is to explore Chinese Generation Z consumers’ intention 
toward green product buying behaviour after the outbreak of the 
COVID-19 pandemic through the method of extending the Theory of 
Planned Behaviour (TPB). To accomplish the research aim, this study 
first investigates whether the existing variables in TPB, including atti
tudes, subjective norms and perceived behavioural control, will affect 
the purchase intention of green products of Chinese Generation Z con
sumers under the circumstance of the COVID-19 pandemic. The theo
retical model will then also include the two additional variables of 
anticipated positive emotion and personal moral norm to strengthen 
TPB’s capacity for explanation. More specifically, the following research 
objectives are designed to fill the research gap found in this study: (1) to 
explore the factors related to Chinese Generation Z consumers’ intention 

to buy green products in the context of COVID-19 pandemic; (2) to 
identify the variable among existing variables that have the greatest 
impact on the green products purchase intention of Chinese Generation 
Z consumers; (3) to extend the model of the Theory of Planned behav
iour and increase its reliability by adding the extra variables; and (4) to 
identify the variable among extra added variables that have the greatest 
impact on the green products purchase intention of Chinese Generation 
Z consumers. 

2. Literature review 

Green products refer to environmentally friendly products that cause 
less harm to the ecological environment such as water, minerals, land, 
and air during the process of production and consumption. Typical green 
products recognized by society include electric cars, energy-saving light 
bulbs, energy-efficient appliances, organic food and so on [14]. Green 
consumption behaviour is a kind of social behaviour that is different 
from ordinary consumption behaviour and can provide timely sense of 
achievement and satisfaction [15]. It usually refers to the predictive 
behavioural considerations of individual consumers in terms of envi
ronmental hazards when purchasing products or receiving services [16]. 
According to Paul, Modi and Patel [17], green purchase intention is an 
indicator which can measure the probability that consumers are pre
pared to purchase a certain green good or service in the future. It has 
been confirmed that there is a positive correlation between consumers’ 
green purchase intentions and actual green purchase behaviour [18,19]. 
Meanwhile, consumers’ purchase intention can be analysed by two 
theoretical models that have been widely used, the Theory of Reasoned 
Action and the Theory of Planned Behaviour (TPB), as shown in Fig. 1, 
respectively [20]. In order to prove that consumers’ purchase behaviour 
is controlled by the individual’s volition, Madden, Ellen and Ajzen [21] 
proposed the Theory of Reasoned Action (TRA) in the study for the first 
time. In other words, the research pointed out that consumers’ purchase 
intention is not affected by external factors except the individuals’ 
volition. Besides, this theory predicts consumers’ behaviour based on 
the consumers’ volition toward a particular behaviour, rather than the 
consumers; attitude toward a product or service [22]. The accuracy of 
the prediction results of this theory on consumer decision-making pro
cess and intention toward buying behaviour in different environments 
has been confirmed by the research of Davis, Bagozzi and Warshaw [23]. 
The Theory of Planned Behaviour (TPB) is a better theoretical frame
work which optimizes the limitation of TRA and extends the boundary of 
TRA [20]. A new and non-volitional variable, perceived behavioural 
control (PBC), was added to the TRA framework making it become TPB 
[24]. The existence of the variable of PBC will not affect the original 
relationship between intention and behaviour, but only play a role when 
consumers’ behaviour is out of control [24]. As demonstrated in Fig. 2, 
consumers’ intention on a particular behaviour can be predicted by 
analysing the attributes of attitudes, subjective norms and perceived 
behavioural control [20]. Additionally, this theoretical framework has 
proved to be reliable in several literatures on green purchase intention 
[25,26]. 

Fig. 1. Theory of planned behaviour [20].  
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2.1. Attitude 

Attitude refers to an individual’s subjective cognitive perception of 
satisfaction or dissatisfaction with a certain behaviour [20]. Armitage 
and Christian [27] added that attitude includes an individual’s judgment 
of the outcome of an upcoming behaviour, and based on that, decides 
whether or not to act on the behaviour. The predictive function of this 
construct cannot be ignored in TPB [28]. There is supposed to be a 
positive relationship between the positive psychological emotion 
generated by the subjective evaluation of consumers and the intention to 
act on a certain behaviour [25]. To be more specific, various empirical 
literatures have verified that a positive relationship between consumer 
attitudes and purchase intention toward green products existed [17,25, 
26]. For example, Paul, Modi and Patel [17] found that if consumers 
hold a positive attitude toward environmental responsibility, the will
ingness to buy wine with environmentally friendly packaging will in
crease. Chen and Tung [25] pointed out that the willingness of 
consumers to choose green hotels and their attitude toward protecting 
the environment were positively correlated. However, in the context of 
this research, there is still a lack of empirical research on whether the 
COVID-19 outbreak will affect consumers’ attitudes toward green 
product purchase intention, especially for Chinese Generation Z. 
Therefore, the following hypothesis is proposed. 

H1. Chinese Generation Z consumers’ attitude is positively related to green 
product purchase intention. 

2.2. Subjective norms 

Subjective norms refer to the pressure individuals feel from impor
tant social reference groups before deciding whether to perform a 
particular behaviour [20]. Significant social reference groups are also 
defined as significant others, including families, partners and tutors 
[28]. While individuals receive positive expectations and pressures from 
significant others to act in a certain behaviour, the intention to behave in 
that behaviour is higher [29]. Compared with other products, green 
products have unique environmental attributes, therefore, while facing 
pressure from social groups, consumers will make easier decisions to 
support or reject green products. In the context of consumer behaviour, 
several empirical research has verified the important role of subjective 
norms in predicting purchase intention related to environmentally 
friendly goods [25,30,31]. For instance, Ha and Janda [30] revealed a 

positive relationship between subjective norms and organic food pur
chasing intentions. Park and Lin [31] pointed out that a positive rela
tionship between subjective norms and consumers’ intention to 
purchase recycled products existed. Therefore, despite the lack of 
research on COVID-19 in this field, it is expected that Chinese Genera
tion Z consumers will increase their intention to purchase green prod
ucts. The following hypothesis is proposed. 

H2. Chinese Generation Z consumers’ subjective norm is positively related 
to green product purchase intention. 

2.3. Perceived behavioural control 

PBC refers to the degree to which an individual perceives that a 
particular behaviour is difficult or easy to perform [20]. In other words, 
the perception of difficulty in obtaining specific nonmotivational 
external factors, such as knowledge, resources and opportunities, will 
affect an individual’s intention to perform a certain behaviour [32]. In 
this study, PBC represents the perceived accessibility of green products 
by Chinese Generation Z consumers in terms of price, disposable income, 
and access to green products under the COVID-19 pandemic. Various 
empirical literatures have documented the positive relationship between 
PBC and behavioural intention in the area of organic food [30], green 
hotels [25] and recycled products [31]. In terms of the uncertainty 
caused by the circumstance of COVID-19 pandemic, PBC’s prediction of 
purchase intention toward green products needs to be verified. There
fore, the following hypothesis is proposed. 

H3. Chinese Generation Z consumers’ perceived behavioural control and 
green product purchase intention are positively correlated. 

2.4. Extra constructs of the extended TPB 

Although the TPB framework has been verified by a large number of 
empirical literatures, the limitations of the model have been criticized 
by corresponding literatures as well [1]. According to the research 
conducted by Bertoldo and Castro [33], the TPB model is regarded as a 
self-interested forecasting model because it pays excessive attention to 
individual rational predicting variables and ignores irrational factors. 
Additionally, the research on the TPB framework conducted by Ajzen 
[20] pointed out that the predictability and practicability of TPB models 
could be implemented by adding extra constructs, which made the 

Fig. 2. Conceptual framework with hypotheses [20].  

J. han et al.                                                                                                                                                                                                                                      



e-Prime - Advances in Electrical Engineering, Electronics and Energy 8 (2024) 100552

4

theoretical model more widely applicable. In the meantime, specific 
requirements have been set up for extra constructs to comply. The re
quirements refer to the newly added constructs that are supposed to be 
acceptable, reliable and valid, contributing to enhancing the TPB model 
which can be better applied to behaviour prediction in different fields or 
circumstances [28]. In the context of this research, adding additional 
constructs to TPB models may help not only the green product industry 
but also other industries around the world to deal with the opportunities 
and challenges posed by the COVID-19 pandemic. The new constructs of 
anticipated positive emotion and the personal moral norms. 

As criticized by Hummel and Maedche [34], uncontrollable emotions 
or irrational factors set in advance by individuals will affect the accuracy 
of the TPB model in forecasting behavioural intention. Besides, the 
outbreak of COVID-19 may cause consumers to get emotions of fear, 
which might lead to more environmentally friendly behaviours [35]. 
Moreover, consumers’ negative emotions including regret, disappoint
ment and dissatisfaction could have a greater impact on intention than 
volition factors including attitude, subjective norms and PBC (Li et al., 
2019). 

Emotion is defined as the positive or negative reaction of an indi
vidual in response to an event or action, and consumers will preinstall 
the upcoming emotional results in advance while taking action [36]. To 
be more specific, when a consumer preinstalls the anticipated positive 
emotion for a certain consumption behaviour in advance, it will increase 
the probability of the consumer activating the related behaviour, 
conversely, when anticipated negative emotion arises, the consumer is 
supposed to not act the related consumption behaviour [28]. There are 
several empirical research which have shown the relationship between 
anticipated positive emotion and environmentally friendly behaviour. In 
sum, according to the theoretical and empirical research on the 
construct of anticipated positive emotion discussed above, this construct 
can be used as an extra predictor for the TPB model. In the context of this 
research, before consumers purchase green products during the 
COVID-19 pandemic, consumers might pre-perceive anticipated positive 
emotions including relaxation, excitement and pride to offset the 
negative emotions brought by COVID-19 including fear and fright, 
thereby promoting the Generation of behavioural intention to purchase 
green products. Therefore, the following hypothesis is proposed. 

H4. Chinese Generation Z consumers’ anticipated positive emotion is 
positively related to green product purchase intention. 

2.5. Personal moral norms 

TPB model has been criticized for excessively exaggerating the pre
dictive role of the construct of subjective norms and ignoring the role of 
the personal moral norms [37]. Though the predictive functions of 
subjective norm and personal moral norm are similar in the prediction of 
collective behaviour, the personal moral norm is more vital in the be
haviours related to environmental protection [38]. Ajzen [20], the 
proposer of the TPB Model, also put forward that in addition to 
considering the social pressure from significant others received by in
dividuals, the individual moral norm judgment of a certain behaviour 
also needs to be discussed. Some scholars also proposed that the analysis 
of personal moral norms could be added to the theoretical framework of 
TPB as supplementary materials [39]. Personal moral norm refers to the 
fact that an individual will judge the feasibility of a certain behaviour 
according to the accumulated moral norms and social responsibilities 
before deciding to activate on the behaviour [40]. Besides, personal 
moral norm mainly makes use of consumers’ own internal binding force 
to influence behavioural intention, while subjective norm focuses on 
taking advantage of the pressure exerted by significant external refer
ence groups to push the Generation of behavioural intention [41]. As is 
known to all, COVID-19 has posed a serious threat to human society, 
which will slow down the development process of human beings in 
adopting overall environmental protection strategies to some extent 

[42]. In terms of this research, faced with the challenges brought by 
COVID-19, the personal moral norm of Chinese Generation Z consumers 
can be realized by taking the initiative to act more 
pro-environmentalism consumption behaviours, including purchasing 
green products, thus indirectly accelerating the development of envi
ronmentalism. Moreover, Kumar, Garg and Singh [43] demonstrated 
that by adding the extra predictor of the personal moral norms to the 
TPB model, the prediction of consumers’ intention to purchase envi
ronmental clothing was enhanced. Therefore, in order to test the pre
dictive role of the personal moral norms in the context of this research, 
the following hypothesis is proposed. 

H5. Chinese Generation Z consumers’ personal moral norms is positively 
related to green product purchase intention. 

3. Methodology 

In the context of this research, the green product purchase behaviour 
of Chinese Generation Z consumers is more of an individual behaviour 
and independent of social actors [44]. Therefore, this research will 
utilize objectivist ontology to explore and investigate the common pat
terns existing in the purchasing behaviour of green products, instead of 
focusing on the social construction process of this behaviour. In 
consideration of the independent nature of green purchasing behaviours 
of Chinese Generation Z consumers and the objectivist ontology deter
mined in the last part, this research will adopt positivism as the epis
temology part. This research will adopt the deductive method by 
building on theories that have already been proposed by other re
searchers [45]. Firstly, the theory of the TPB model is discussed with 
relevant hypotheses. Then, the hypotheses are tested through data 
analysis, contributing to summarizing the factors affecting the green 
product purchasing behaviour of Chinese Generation Z consumers. 
Through quantitative analysis of the collected primary data, a theoret
ical framework suitable for analysing the impact of COVID-19 on the 
purchase intention of green products of Chinese Generation Z consumers 
is summarized. 

This research uses a non-probability sampling method to select the 
respondents who meet the requirements. In particular, in view of the 
limited time and funding available to the authors, convenience sampling 
will be used in this research. Convenience sampling in non-probability 
sampling allows researchers to get participants’ responses quickly and 
easily [46]. Considering that some of the collected sample data may be 
incomplete, this research plans to collect 300 sample data. 

With the purpose of collecting appropriate primary data, an online 
survey using closed-ended questions is adopted in this research because 
questionnaire could quickly collect a large number of participants’ re
sponses and enhance the explanatory power of the survey results [47]. 
The questionnaire of this study are collected from the platform of 
Microsoft Forms and consists of two parts. The first part uses de
mographic questions to collect basic information about the respondents, 
including age, gender, employment status and education level. The 
second part of the questionnaire uses the descriptive statements to 
measure the consumers five factors, including anticipated positive 
emotion, perceived behavioural control, personal moral norm, attitude, 
and subjective norm, respectively. The statements use a 5-point Likert 
scale, in which the number 1 represents strongly disagree, the number 5 
represents strongly agree and the number 3 represents neutral feelings. 

The data analytics methods include descriptive analysis, exploratory 
factor analysis (EFA), reliability analysis, correlation analysis and 
regression analysis. Firstly, descriptive analysis is conducted on the 
collected demographic data. Secondly, the reliability and validity of the 
scales are evaluated through EFA and reliability analysis. For EFA, the 
metrics of KMO and Bartlett’s test of sphericity are used to measure the 
validity of the six constructs in this research, including attitude, sub
jective norm, perceived behavioural control, anticipated positive 
emotion and personal moral norm [48]. For reliability analysis, 
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Cronbach’s alpha, a developed measurement standard, is used to 
determine whether the reliability of the six constructs is accepted [48]. 
Thirdly, the five factors (i.e., the approaches of correlation and regres
sion analysis are utilized to predict the relationships between the five 
variables in the TPB model discussed in the literature review and the 
green products purchasing intention of Chinese Generation Z con
sumers. In addition, the Pearson correlation coefficient and the coeffi
cient of determination are used as a measure of the strength and 
significance of relationships. 

The methodology chosen in this study also involves limitations. 
Firstly, due to the COVID-19 pandemic, the questionnaires are collected 
through the Internet, which means that there is a problem of low 
response rate caused by participants ignoring or not answering the 
questionnaire. Additionally, collecting questionnaires online can also 
lead researchers to collect false data. As a result, we spent more time and 
energy to re-recruit more participants to answer the survey. Secondly, 
due to the limitation of funds and time, the number of 260 questionnaire 
results collected in this research may not be enough for the goal of 
increasing the scope of application and interpretation of the TPB model. 
Thirdly, the convenience sampling in the non-probability sampling 
method used in this research has been criticized as the collected data are 
biased and thus not representative enough. Fourthly, this study only 
focuses on customer behaviour during the pandemic period, the 
behaviour before and after pandemic is not investigated. Lastly, this 
study didn’t use demographic or socio-economic factors as the control 
variables to moderate the relationship between TPB variables. 

4. Results 

All hypotheses proposed in the literature review are tested through 
descriptive analysis, exploratory factor analysis, reliability analysis, 
correlation and regression analysis. A total of 300 Chinese participant 
data were collected through questionnaires in this research, but 38 of 
them were incomplete and could not be utilized for analysis. Meanwhile, 
considering that the target object of this research is China’s Generation Z 
consumer group, thus, this research only keeps the 259 data of those 
aged 18–25, and excludes the rest of the data of other ages. The de
mographic statistics of the data indicates that 61 % participants are 
male, and most of the participants’ occupation are student (94.59 %), 
while only 5.41 % of participants are in other occupational statuses, 
including paid employment, self-employment and unemployment. As 
for education level, most participants’ degrees are concentrated in un
dergraduate degree and postgraduate degree, which reach 84.56 % and 
11.97 % respectively, while the remaining 3.47 % of participants’ de
grees are concentrated in high school, primary school, technical school 
and prefer not to say. In addition, more frequency data related to par
ticipants’ characteristics are shown in Appendix 1. 

A total of 24 items in the questionnaire were utilized to test the six 
constructs in this research, including attitude, subjective norm, PBC, 
anticipated positive emotion and personal moral norms. The descriptive 
statistics of each item were demonstrated in Appendix 2. Meanwhile, 

Fig. 3 summarizes the metrics of mean, standard deviation, skewness, 
and kurtosis for the descriptive and inferential statistics of each 
construct [49]. Especially, the existence of skewness and kurtosis could 
show whether the collected questionnaire data is normally distributed 
[50]. According to Hair et al. [51], when the value of skewness data is 
between − 2 and +2, and the value of kurtosis data is between − 7 and 
+7, the collected data can be regarded as normally distributed. Since the 
values of skewness and kurtosis belonged to the above ranges, it could be 
seen that all constructs of the study were normally distributed. In 
addition, the skewness values were negative (1.993 to − 1.095) and the 
kurtosis value was positive (4.573 to 6.356), which mean that the dis
tribution was skewness to right and had a shaper peak. 

4.1. Factor analysis 

In terms of factor analysis, the approach of Exploratory Factor 
Analysis (EFA) was used in this research. Instead of directly attributing 
the validity of data and tracing it to the existing structures that have 
been verified, EFA aims to verify the validity and unknown structure of 
construct in the study by means of exploration [52]. At the same time, 
when the aim of the research is to test the connections between inde
pendent variables and dependent variables, as the factoring tool in EFA, 
principal axis factoring (PAF) could be used to explore the effectiveness 
and validity of constructs existing in each variable [53]. 

The first step in conducting EFA is to ascertain whether the data 
being analysed is meeting the standard. The Kaiser-Meyer-Olkin Mea
sure of Sampling Adequacy (KMO) value of the dataset needs to be 
greater than 0.5. Besides, Bartlett’s Test of Sphericity value of the 
dataset needs to be smaller than 0.05 to prove that the relationships 
between constructs in the research are significantly different [50]. The 
KMO value and Bartlett’s Test of Sphericity value of the research data 
were 0.933 and 0, which reveals that the collected data is superb and 
significant. Moreover, Appendix 3 demonstrates the tables of common
alities, rotated factor matrix and total variance explained. Rotated factor 
matrix utilizes the Varimax with Kaiser Normalization method to 
generate six target factors for this research, and each factor has four 
loadings. The results of the remaining two tables indicate that all six 
constructs tested in this research are valid. 

4.2. Reliability analysis 

The internal consistency of each construct in this research also needs 
to be checked, which could be carried out through the reliability analysis 
[50]. In the area of reliability analysis, Cronbach’ alpha value is the 
preferred detection index by many scholars. Therefore, in this research, 
Cronbach’s alpha was used to detect the internal consistency of the six 
constructs. Cronbach [54] proposed that the Cronbach’s alpha value of 
construct should range from 0 to 1. 

Table 1 shows the Cronbach’s Alpha values of six constructs, which 
are distributed from 0.744 to 0.799. The coefficients of the constructs 
showed that all the constructs were at the acceptable level according to 

Fig. 3. Descriptive statistics of constructs.  
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Tavakol and Dennick’s [55] criteria. This result indicates that the reli
ability of the survey data is acceptable and proves that the potential 
relationship between the questionnaire questions and the research ob
jectives is acceptable as well. 

4.3. Correlation and regression analysis 

As mentioned in introduction section, the purpose of this research is 
to investigate how Chinese Generation Z consumers’ behavioural 
intention for purchasing green products could be affected by the vari
ables of attitude, subjective norm, PBC, anticipated positive emotion 
and personal moral norm under the circumstance of COVID-19 
pandemic. Meanwhile, Pearson’s correlation is one of the widely 
recognized tools in quantitative researches that can measure the existing 
association between variables [56]. The Pearson’s correlation coeffi
cient value could prove the positive and negative direction of the rela
tionship between variables, and the classification criterion proposed. As 
shown below, Table 2 Pearson’s correlation coefficient value among the 
variables involved in this research, and more detailed data have been 
demonstrated in Appendix 4. It was found that Chinese Generation Z 
consumers’ attitudes, subjective norms, PBC and personal moral norms 
have strong and positive relationships with the intention to purchase 
green products under the circumstance of COVID-19 pandemic. In 
addition, there is a very strong and positive relationship between 
anticipated positive emotion and intention. Therefore, the positive re
lationships between these variables can prove that the proposed hy
potheses in literature review are correct and acceptable. Particularly, 
refer to the research objectives in introduction, the objective of identi
fying the variables that have the greatest impact on green product 
purchase intention of Chinese Generation Z consumers among the 
existing variables and extra added variables have been resolved, which 
are PBC (0.777) and anticipated positive emotion (0.802) respectively. 

4.4. Multiple linear regression analysis 

Multiple Linear Regression (MLR) can verify whether the hypotheses 
proposed in the research are accepted and more accurately predict the 

relationship between independent variables and dependent variables 
[50]. In the context of this research, MLR is utilized to test the overall 
predictive ability of the new extended TPB model which aims to forecast 
the purchase intention of green products of Chinese Generation Z con
sumers. The overall MLR model summary is shown in Fig. 4, indicating 
that about 74 % of Chinese Generation Z consumers’ green product 
purchase intention in this study can be effectively predicted by the 5 
variables in the extended TPB model. Regarding the ANOVA analysis in 
Fig. 5, the result of significance level which is <0.001 indicates the MLR 
model plays a significant role in forecasting the Chinese Generation Z 
consumers’ green product purchase intention, F (5253) = 145.066, p <
0.001. 

Fig. 6 shows the prediction degree of intention are significantly 
affected by the five independent variables in the extended TPB model, 
and Chinese Generation Z consumers’ green product purchase intention 
= 0.159 + (0.162*attitude) + (0.127*subjective norm) + (0.202*PBC) 
+ (0.294*anticipated positive emotion) + (0.178*personal moral 
norm). 

4.5. Conceptual framework with hypotheses 

After analysing the collected questionnaire data, an enhanced 
version of the conceptual framework with coefficient values is demon
strated in Fig. 7. Compared with the conceptual model in the literature 
review, this model newly increases the coefficient value and significant 
level of each construct. 

4.6. Verification results of hypothesis  

Proposed Hypotheses Statistical 
Evidence 

Verification 
Results 

H1: Chinese Generation Z consumers’ attitude 
is positively related to green product 
purchase intention. 

p = 0.003 Supported 

H2: Chinese Generation Z consumers’ 
subjective norm is positively related to green 
product purchase intention. 

p = 0.039 Supported 

H3: Chinese Generation Z consumers’ 
perceived behavioural control and green 
product purchase intention are positively 
correlated. 

p < 0.001 Supported 

H4: Chinese Generation Z consumers’ 
anticipated positive emotion is positively 
related to green product purchase intention. 

p < 0.001 Supported 

H5: Chinese Generation Z consumers’ personal 
moral norm is positively related to green 
product purchase intention. 

p = 0.002 Supported  

5. Discussion and conclusion 

According to the data analysis results in the previous section, five 
factors affecting Chinese Gen Z consumers’ green product purchase in
tentions were identified as attitude, subjective norm, PBC, anticipated 
positive emotion and personal moral norm. In this section, this research 
finding will be discussed corresponding to the research questions pro
posed in the literature review and accompanied by the constructive 
theoretical and managerial implications. 

Table 1 
Cronbach’s Alpha value of constructs.  

Construct Name Number of 
Scales 

The Value of Cronbach’s 
Alpha 

Results 

Attitude 4 0.793 Acceptable 
Subjective Norm 4 0.781 Acceptable 
PBC 4 0.744 Acceptable 
Anticipated 

Positive 
Emotion 

4 0.762 Acceptable 

Personal Moral 
Norm 

4 0.777 Acceptable 

Intention 4 0.799 Acceptable  

Table 2 
Results of correlation analysis.  

Proposed 
Hypothesis 

The Variables Being 
Tested 

Pearson’s 
Correlation 
Coefficient 

Significance 
level 

N 

H1 Attitude and Intention 0.686 0.000 259 
H2 Subjective Norm and 

Intention 
0.773 0.000 259 

H3 PBC and Intention 0.777 0.000 259 
H4 Anticipated Positive 

Emotion and 
Intention 

0.802 0.000 259 

H5 Personal Moral Norm 
and 
Intention 

0.768 0.000 259  

Fig. 4. Summary of MLR.  
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5.1. The results of original constructs 

Regarding research question 1, the analysis of results gives a clear 
answer. It is verified that the original constructs of attitude, subjective 
norm and PBC all had strong positive effects on consumers’ purchase 
intention of green products in the COVID-19 pandemic environment 
supported with high coefficient values. This finding is similar to previ
ous research on green buying behaviour, such as the intention to choose 
green hotels [25], organic food purchases [30] and recycled product 
purchases [31]. As for the first construct in the original TPB model, it is 
found that if a Chinese Generation Z consumer has a positive attitude 
toward green product purchase behaviour, the intention to behave will 
be more likely to emerge, and this finding is mutually corroborating 
with the research result revealed by [17]. In other words, Generation Z 
believes it is important and wise to buy green products during the 
COVID-19 pandemic. In addition, this research finding is also consistent 
with the results of Chen and Tung [25] that favourable attitude has a 
positive impact on green hotel selection behaviour. Although the change 
of the external environmental factors of COVID-19 had an unknown 
influence on the previous research results, the findings of this study just 
fill the gap in this research field and propose a new TPB prediction 
model. However, Kamalanon, Chen and Le [57] proposed a variable of 
innovativeness which could generate a moderating effect on the rela
tionship between attitude and green purchase behaviour. To be more 
specific, since green products are in the vast majority of cases the result 
of human green innovation in sustainable development strategy [58], 
thus, consumers with innovative spirit are more likely to have curiosity 

and favourable attitude to try out innovative green products, contrib
uting to accelerating the Generation of purchase intention. Therefore, 
the moderating effect of this variable was ignored in this research, which 
may increase the uncertainty of the research results. Secondly, in terms 
of the second variable of subjective norm, the strong positive relation
ship between it and purchase intention found in this research indicates 
that evaluation pressure from significant others in social relationships is 
important for Generation Z consumers in China. This finding is in the 
line with the research results of Park and Lin [31], which means that in 
the face of the socially damaging COVID-19 pandemic, Generation Z 
consumers in China are taking the advice of others around them to 
improve the social environment by purchasing green products. Mean
while, this result is also similar to the collectivism theory found by 
Sivadas, Bruvold and Nelson [59] among Chinese consumers, which 
revealed that consumers in developing countries like China are more 
inclined to engage in team-based collective consumption behaviour in 
the face of social and public security incidents such as COVID-19. 

However, this variable was also criticized for ignoring consumers’ 
self-selective traits [60]. For instance, in the context of this research, 
Generation Z consumers are more assertive and favour green products 
than other groups, including significant others around [13], thus, these 
people are more inclined to independent choices and ignore the opinions 
of others when deciding whether to generate green products purchase 
intention. Therefore, further research is needed to solve this limitation. 
Finally, regarding the third construct perceived behavioural control 
(PBC), it was tested that when Chinese Generation Z consumers believe 
that green products are easy to obtain in terms of price, accessibility and 
quality during COVID-19 pandemic, the purchase intention toward 
green products is more inclined to be produced. This result is consistent 
with the finding of Chen and Tung [25] in the research on consumers’ 
green hotel purchase behaviour. 

Additionally, the findings of this study not only support the results of 
similar literature in the past but also increase the application scope of 
the theory and fill the new research gap under the influence of the newly 
emerged external environmental factor of COVID-19 pandemic. How
ever, Webb and Sheeran [61] proposed a variable different from PBC in 
the research, proxy measure of actual control (PMAC). This new variable 
is proposed because consumers can only know the actual control degree 
of the behaviour after performing it, which is different from the concept 
advocated by PBC to measure the actual control degree of consumers 
before performing a certain behaviour [61]. In other words, when 
Generation Z consumers in China perceive the high cost of making a 
green product purchase behaviour, consumers are supposed to have 
more concerns when deciding whether to activate the behaviour the 
next time, which shows the importance of PMAC. Therefore, more 
in-depth research is needed on the difference between PBC and PMAC 
and the different effects of these two variables on intention in the future. 
Then comes to the second proposed research question which focuses on 
exploring which existing variable of the TPB framework has the largest 
impact on Chinese Generation Z consumers’ purchase intention toward 
green products. And the answer is the variable of PBC, which is 
consistent with the research results found by Verma and Chandra [62]. 
As China’s green product industry is in its infancy, consumers will focus 
more on whether real green products in line with environmental prin
ciples could be touched through normal channels to decide whether to 
make purchases during the COVID-19 pandemic. However, this finding 
is at odds with past research examining consumers’ ethical and envi
ronmental purchasing behaviours [25,57,40]. This indicates that the 
variable PBC has become more important in the purchase intention of 
Generation Z consumers for green products due to the emergence of 
external factors such as COVID-19. 

5.2. The results of extra constructs 

Regarding the answer to the third and fourth questions in the 
research questions, the verification results of H4 and H5 give the 

Fig. 5. ANOVA.  

Fig. 6. Coefficients.  

Fig. 7. Conceptual framework with coefficient values.  
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conclusion. Two additional constructs, namely anticipated positive 
emotion and persona moral norm, have strong relationships with green 
product purchase intentions among Generation Z consumers in China. At 
the same time, the academic approach that adds additional effective 
constructs to the TPB framework to improve the model’s ability to 
predict and explain green product purchase intentions [57] were proved 
to be reasonable in this research. And this academic approach is 
consistent with the academic research framework suggested by Wang 
et al. [40] and Chen and Tung [25]. 

5.3. Anticipated positive emotion 

As for the first extra construct of anticipated positive emotion, this 
research found that Generation Z consumers had anticipated positive 
emotion such as happiness, relaxation and pride about purchasing green 
products during the COVID-19 pandemic, and the intention to activate 
the behaviour was high. Particularly, Generation Z consumers in China 
could reduce the fear caused by the high death and diagnosis rates of 
COVID-19 by purchasing green products to ensure a better environment 
and a happier mood at the same time. Meanwhile, this finding is also 
consistent with the results verified by previous literature research, 
which points out that the variable of anticipated positive emotions could 
have a positive impact on consumers’ environmental protection con
sumption behaviour [63–65]. Moreover, responding to the limitation 
criticized by Hummel and Maedche [34] in literature review, the 
research gap of ignoring the influence of individual uncontrollable 
positive or negative emotions on the predictive ability of the TPB model 
has been solved and supplemented by this research finding. However, in 
research on electricity-saving behaviour in urban households, Wang, Lin 
and Li [28] found that although there was a positive relationship be
tween anticipated positive emotion and the saving intention, there was a 
negative relationship between the emotion and the actual action. This 
behaviour was criticized by Chen and Tung [25] for failing to consider 
the gap between consumers’ intentions and actual actions. The rela
tionship between the willingness to perform a certain behaviour and 
putting it into action will be influenced by other external factors, such as 
actual behavioural control and situational context [66]. According to 
the critical theoretical findings, although Chinese Generation Z con
sumers have anticipated positive emotions about green product pur
chasing behaviour, it is possible that the final action will not be taken. 
Therefore, further research on identifying the gap between behavioural 
intention and actual behaviour is necessary. 

5.4. Personal moral norms 

Regarding the second extra construct of the personal moral norms, 
the results of H5 suggest that Chinese Generation Z consumers who have 
a corresponding self-ethical standard for purchasing green products 
during the COVID-19 pandemic are likely to have a high completion rate 
of this behaviour. In other words, this result suggests that the more 
Generation Z consumers in China perceive the harm caused by COVID- 
19 to the environment, the more motivations toward enhancing per
sonal moral norms will be generated to promote the environment- 
friendly behaviour of purchasing green products. This research finding 
not only supports similar findings in the past [28,40,43], but also sup
ports the self-congruence theory proposed by Sirgy [67]. Furthermore, 
according to the coefficient values of personal moral norms and sub
jective norms, the personal moral norm’s value of 0.178 was larger than 
the subjective norm’s value of 0.127, which showed that in the context 
of COVID-19 pandemic, the binding internal ethics of Chinese Genera
tion Z consumers is more likely to promote consumers’ intention to 
purchase green products than pressure from external reference groups. 
This result is similar to the research conclusion of Johnson et al. [41], 
who pointed out that consumers’ personal moral norms is more able to 
inspire corresponding solutions when an emergency such as COVID-19 
occurs, which poses a high risk to social and public security. 

6. Implications 

6.1. Theoretical implications 

This research provides a theoretical basis for subsequent research 
from four aspects. Firstly, this research applied three constructs that 
already existed in the Theory of Planned Behaviour to the different 
scenarios which is China’s green product market under the COVID-19 
pandemic, and the prediction and interpretation abilities of the orig
inal TPB model were further verified. Secondly, the predictive ability of 
two additional variables, anticipated positive emotion and personal 
moral norm, on the intention of Chinese Generation Z consumers to 
purchase green products was verified in this research. Thirdly, the 
additional variables were combined with the existing three variables to 
form a new general prediction model, thus establishing a theoretical 
basis and helping to refine the goals of future research. Finally, as 
COVID-19 is a social event that has caused harm to different industries 
around the world, this research investigated the changes in Chinese 
consumers’ consumption behaviour toward green products after the 
outbreak of COVID-19, contributing to providing background analysis 
for future research related to consumer behaviours. 

6.2. Managerial implications 

Based on the findings of this research, several managerial implica
tions for China’s green product companies are shown in Table 3. 

After comprehensive academic research and investigation, this study 
successfully investigated the factors affecting the purchase intention of 
green products of Chinese Generation Z consumers during the COVID-19 
pandemic and reached a reasonable conclusion. However, due to the 
restrictions of time and the word counts, this study has some limitation 
that cannot be ignored, and future research are needed to improve the 
research. First of all, in this research, only 300 questionnaires were 
collected in the section of data collection, which is far from enough for 
drawing research conclusions of universal significance. Moreover, in 
order to reduce the time and effort spent on the research, this study only 
surveyed Generation Z consumers aged 18–25 in China and ignored 
other groups with high spending power such as millennials and gener
ation X. Thus, the research findings are only applicable to people aged 
18–25 in the Chinese market and cannot be applied to the world and 
other consumer groups. Therefore, future research could further in
crease the number of questionnaires collected and cover the survey 
scope to consumer groups of other ages to increase the persuasiveness 
and general explanatory power of the research results. Particularly, it is 
recommended that future research could collect consumption data from 
consumers of the same age in different countries to explore whether 
regional differences alter the findings. Secondly, as mentioned above, 
the limitations of ignoring the moderating effect of the variable inno
vativeness, consumers’ self-selective traits, PMAC and the gap between 
behavioural intention and actual behaviours have been presented. 
Therefore, future research is supposed to adjust the research focus to 
solve limitations, such as increasing a hypothesis to investigate inno
vativeness’s moderating effect, checking the self-selective traits’ effects 
on the subjective norms, exploring the essential differences between PBC 
and PMAC and identifying the factors that prevent consumers from 
making actual purchases. Thirdly, the extended TPB prediction model 
established in this research only considers the two external factors of 
anticipated positive emotion and personal moral norm, which the 
explanatory power of the TPB prediction model can be increased by 
adding other valid external factors. For instance, the extra variables of 
environmental concerns [5], environmental knowledge [57] and service 
quality and satisfaction [72] could be added. 
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Appendix 1 

A1.1. Questionnaire statistics   

What’s your gender? What’s your current employment status? What’s your education level? 

N Valid 259 259 259 
Missing 0 0 0  

A1.2. Gender information 

Table 3 
Managerial implications.  

Finding Managerial Implications 

Chinese Generation Z consumers’ 
attitude is positively related to green 
product purchase intention. 

The marketing tool of advertising could 
be used by firms to effectively reach 
consumers and help consumers have a 
better understanding of the products and 
services, contributing to establishing a 
reasonable corporate image [68]. 
Therefore, green product companies in 
China can use this marketing tool to help 
Generation Z consumers perceive the 
benefits of using green products during 
the pandemic, thereby generating a 
positive consumer attitude. 

Chinese Generation Z consumers’ 
subjective norm is positively related 
to green product purchase intention. 

Companies can indirectly boost 
consumption by influencing the 
significant others around Generation Z 
consumers in China. Wu and Zhu [69] 
pointed out that discount vouchers are 
the marketing approach that can attract 
the most consumers in a short time. 
Chinese green products companies can 
indirectly expand the access to 
Generation Z consumers by encouraging 
consumers to recommend the products to 
others around to get discounts. 

Chinese Generation Z consumers’ 
perceived behavioural control and 
green product purchase intention are 
positively correlated. 

The way to reduce consumers’ perceived 
difficulty in purchasing products can be 
to increase access and lower prices [70]. 
Therefore, green product companies 
could firstly sell the products on online 
and offline channels at the same time to 
increase the exposure rate of the 
products, and secondly, companies could 
launch regular marketing activities to 
release discounted products. 

Chinese Generation Z consumers 
anticipated positive emotion is 
positively related to green product 
purchase intention. 

Cheung, Lee and Rabjohn [71] proposed 
that user experience discussions in online 
communities about a product can help 
companies build positive online word of 
mouth and help other consumers to 
reference and build anticipation. 
Companies can help build the anticipated 
positive emotion of Generation Z 
consumers by building online 
communities about green products and 
gathering positive user experiences from 
those communities. 

Chinese Generation Z consumers’ 
personal moral norm is positively 
related to green product purchase 
intention. 

Companies could launch a digital 
marketing campaign to show consumers 
the harm caused by COVID-19 pandemic 
and the positive changes brought by the 
usage of green products to the 
environment, leading to simulating 
consumers’ personal moral norms 
through this comparison.  
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Gender Frequency Percent 

Man 159 61.4 
Woman 100 38.6 
Total 259 100  

A1.3. Employment status  

Employment status Frequency Percent 

Paid employment 5 1.9 
Self-employment 8 3.1 
Student 245 94.6 
Unemployed 1 0.4 
Total 259 100.0  

A1.4. Education level  

Education level Frequency Percent 

Doctorate 1 0.4 
High School 1 0.4 
Postgraduate 31 12.0 
Prefer not to say 1 0.4 
Primary school 1 0.4 
Technical school 5 1.9 
Undergraduate 219 84.6 
Total 259 100.0  

Appendix 2. Descriptive Statistics   

Minimum statistics Maximum statistics Mean statistics Std. Deviation Skewness Kurtosis 

statistics Std. error statistics Std. error 

Anticipated positive emotion 1 1 5 4 0.778 − 1.047 0.151 1.913 0.302 
2 1 5 4.31 0.806 − 1.299 0.151 2.019 0.302 
3 1 5 4.16 0.827 − 1.38 0.151 2.82 0.302 
4 1 5 4.36 0.752 − 1.371 0.151 2.782 0.302 

Attitude 1 1 5 4.16 0.626 − 1.087 0.151 4.191 0.302 
2 1 5 4.32 0.764 − 1.563 0.151 3.945 0.302 
3 2 5 4.24 0.729 − 0.827 0.151 0.706 0.302 
4 2 5 4.21 0.728 − 1.011 0.151 1.585 0.302 

Intention 1 1 5 4.04 0.767 − 1.054 0.151 1.806 0.302 
2 2 5 4.3 0.726 − 0.889 0.151 0.678 0.302 
3 1 5 4.18 0.787 − 1.142 0.151 2.038 0.302 
4 1 5 4.29 0.75 − 1.086 0.151 1.621 0.302 

Perceived behaviour 1 1 5 4.02 0.844 − 1.291 0.151 2.478 0.302 
2 1 5 4.25 0.785 − 1.16 0.151 1.922 0.302 
3 1 5 4.17 0.836 − 1.33 0.151 2.539 0.302 
4 1 5 4.31 0.72 − 0.925 0.151 1.171 0.302 

Personal moral norm 1 1 5 3.97 0.841 − 1.193 0.151 1.81 0.302 
2 1 5 4.31 0.787 − 1.386 0.151 2.609 0.302 
3 1 5 4.15 0.802 − 1.287 0.151 2.852 0.302 
4 2 5 4.31 0.79 − 1.171 0.151 1.218 0.302 

Subjective norm 1 1 5 4.02 0.865 − 1.306 0.151 2.452 0.302 
2 1 5 4.19 0.831 − 1.109 0.151 1.429 0.302 
3 1 5 4.15 0.775 − 1.173 0.151 2.584 0.302 
4 1 5 4.27 0.789 − 1.274 0.151 2.584 0.302  

Appendix 3. Communities    

Initial Extraction 

Attitude 1 0.274 0.267 
2 0.343 0.334 
3 0.297 0.355 
4 0.426 0.380 

(continued on next page) 
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(continued )   

Initial Extraction 

Subjective Norm 1 0.528 0.562 
2 0.475 0.481 
3 0.483 0.588 
4 0.446 0.513 

Perceived behaviour 1 0.576 0.540 
2 0.441 0.409 
3 0.420 0.490 
4 0.345 0.338 

Anticipated positive 1 0.544 0.612 
2 0.443 0.417 
3 0.500 0.620 
4 0.443 0.402 

Personal Moral Norm 1 0.594 0.693 
2 0.430 0.577 
3 0.354 0.380 
4 0.418 0.425 

Intention 1 0.535 0.569 
2 0.519 0.697 
3 0.428 0.407 
4 0.437 0.530  

Extraction method: Principal Axis Factoring 

Rotated Factor Matrixa   

Factor 

1 2 3 4 5 6 

Anticipated positive emotion 1 0.685      
2 0.676      
3 0.684      
4 0.675      

Perceived behaviour control 1  0.576     
2  0.512     
3  0.499     
4  0.498     

Personal Moral norm 1   0.565    
2   0.549    
3   0.583    
4   0.567    

Subjective norm 1    0.540   
2    0.604   
3    0.585   
4    0.532   

Attitude 1     0.493  
2     0.484  
3     0.452  
4     0.490  

Intention 1      0.685 
2      0.687 
3      0.677 
4      0.693 

Extraction method: Principal Axis Factoring. 
Rotation Method: Varimax with Kaiser Normalisation.a. 
aRotation converged in 8 iterations. 

Total Variance Explained   

Initial Eigenvalues Extraction Rotation  

Total % of variance Cumulative% Total % of variance Cumulative% Total % of variance Cumulative% 

1 9.416 39.233 39.233 8.916 37.151 37.151 3.098 12.910 12.910 
2 1.302 5.424 44.657 0.853 3.555 40.707 2.815 11.728 24.638 
3 1.048 4.366 49.023 0.511 2.130 42.837 1.668 6.952 31.590 
4 1.016 4.232 53.255 0.471 1.963 44.799 1.510 6.292 37.882 
5 0.887 3.698 56.953 0.453 1.886 46.685 1.416 5.898 43.780 
6 0.875 3.646 60.599 0.381 1.586 48.271 1.078 4.491 48.271 
7 0.826 3.443 64.042       
8 0.797 3.322 67.364       
9 0.772 3.216 70.580       
10 0.714 2.974 73.554       

(continued on next page) 
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(continued )  

Initial Eigenvalues Extraction Rotation  

Total % of variance Cumulative% Total % of variance Cumulative% Total % of variance Cumulative% 

11 0.684 2.851 76.405       
12 0.654 2.725 79.130       
13 0.591 2.461 81.591       
14 0.575 2.394 83.986       
15 0.529 2.206 86.191       
16 0.497 2.071 88.262       
17 0.453 1.886 90.148       
18 0.423 1.762 91.909       
19 0.391 1.630 93.539       
20 0.371 1.547 95.086       
21 0.346 1.443 96.529       
22 0.319 1.331 97.860       
23 0.277 1.154 99.014       
24 0.237 0.986 100.00       

Extraction method: Principal Axis Factoring. 

Appendix 4. Correlations    

Intention Attitude Subjective 
Norm 

Perceived behaviour 
control 

Anticipated positive 
emotion 

Personal moral 
norm 

Pearson 
correlation 

Intention 1.000 0.686 0.773 0.777 0.802 0.768 
Attitude 0.686 1.000 0.620 0.680 0.677 0.651 
Subjective norm 0.773 0.620 1.000 0.792 0.821 0.776 
Perceived behaviour 0.777 0.680 0.792 1.000 0.762 0.772 
Anticipated positive 
emotion 

0.802 0.677 0.821 0.762 1.000 0.763 

Personal moral norm 0.768 0.651 0.776 0.772 0.763 1.000 
Sig. (1-tailed) Intention 0.000 <0.001 <0.001 <0.001 <0.001 <0.001 

Attitude 0.000 0.000 0.000 0.000 0.000 0.000 
Subjective norm 0.000 0.000 0.000 0.000 0.000 0.000 
Perceived behaviour 0.000 0.000 0.000 0.000 0.000 0.000 
Anticipated positive 
emotion 

0.000 0.000 0.000 0.000 0.000 0.000 

Personal moral norm 0.000 0.000 0.000 0.000 0.000 0.000  
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shopping behaviour: generational cohort perspective, J. Retail. Consumer Serv. 61 
(2021) 102542. 

[8] N. Taleb, D. Chandler, The Black Swan, Recorded Books, Prince Frederick, MD, 
2007. 

[9] X. Chen, M. Rahman, M. Rana, M. Gazi, M. Rahaman, N. Nawi, Predicting 
consumer green product purchase attitudes and behavioral intention during 
COVID-19 pandemic, Front. Psychol. (2022) 12. 

[10] A. Kumar, G. Prakash, G. Kumar, Does environmentally responsible purchase 
intention matter for consumers? A predictive sustainable model developed through 
an empirical study, J. Retail. Consum. Serv. 58 (2021) 102270. 

[11] A. Samoggia, B. Riedel, Coffee consumption and purchasing behavior review: 
insights for further research, Appetite 129 (2018) 70–81. 

[12] M. Moore, Interactive media usage among millennial consumers, J. Consumer 
Mark. 29 (6) (2012) 436–444. 

[13] Y. Nguyen, H. Nguyen, An alternative view of the millennial green product 
purchase: the roles of online product review and self-image congruence, Asia 
Pacific J. Mark. Logistics 33 (1) (2020) 231–249. 

[14] L. Shrum, J. McCarty, T. Lowrey, Buyer characteristics of the green consumer and 
their implications for advertising strategy, J. Advert. 24 (2) (1995) 71–82. 

[15] A. Pagiaslis, A. Krontalis, Green consumption behavior antecedents: environmental 
concern, knowledge, and beliefs, Psychol. Mark. 31 (5) (2014) 335–348. 

[16] M. Liu, Y. Liu, Z. Mo, Moral norm is the key: an extension of the theory of planned 
behaviour (TPB) on Chinese consumers’ green purchase intention, Asia Pacific J. 
Mark. Logistics 32 (8) (2020) 1823–1841. 

[17] J. Paul, A. Modi, J. Patel, Predicting green product consumption using theory of 
planned behavior and reasoned action, J. Retail. Consumer Serv. 29 (2016) 
123–134. 

[18] C. Lai, E. Cheng, Green purchase behavior of undergraduate students in Hong 
Kong, Soc. Sci. J. 53 (1) (2016) 67–76. 

[19] R. Yadav, G. Pathak, Young consumers’ intention toward buying green products in 
a developing nation: extending the theory of planned behavior, J. Clean. Prod. 135 
(2016) 732–739. 

[20] I. Ajzen, The theory of planned behaviour, Org. Behav. Hum. Dec. Process. 50 (2) 
(1991) 179–211. 

[21] T. Madden, P. Ellen, I. Ajzen, A Comparison of the theory of planned behavior and 
the theory of reasoned action, Personal. Soc. Psychol. Bull. 18 (1) (1992) 3–9. 

[22] T. Hansen, J. Møller Jensen, H. Stubbe Solgaard, Predicting online grocery buying 
intention: a comparison of the theory of reasoned action and the theory of planned 
behavior, Int. J. Inf. Manage 24 (6) (2004) 539–550. 

[23] F. Davis, R. Bagozzi, P. Warshaw, User Acceptance of computer technology: a 
comparison of two theoretical models, Manage Sci. 35 (8) (1989) 982–1003. 

[24] C. Armitage, M. Conner, Efficacy of the Theory of Planned Behaviour: a 
metaanalytic review, Br. J. Soc. Psychol. 40 (4) (2001) 471–499. 

[25] M. Chen, P. Tung, Developing an extended Theory of Planned Behavior model to 
predict consumers’ intention to visit green hotels, Int. J. Hosp. Manage 36 (2014) 
221–230. 

[26] Y. Zhou, J. Thøgersen, Y. Ruan, G. Huang, The moderating role of human values in 
planned behavior: the case of Chinese consumers’ intention to buy organic food, 
J. Consumer Mark. 30 (4) (2013) 335–344. 

[27] C. Armitage, J. Christian, From attitudes to behaviour: basic and applied research 
on the theory of planned behaviour, Curr. Psychol. 22 (3) (2003) 187–195. 

[28] S. Wang, S. Lin, J. Li, Exploring the effects of non-cognitive and emotional factors 
on household electricity saving behaviour, Energy Policy 115 (2018) 171–180. 

J. han et al.                                                                                                                                                                                                                                      

http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0056
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0056
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0063
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0063
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0063
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0035
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0035
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0035
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0073
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0073
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0073
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0018
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0018
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0055
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0055
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0055
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0020
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0020
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0020
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0060
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0060
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0010
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0010
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0010
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0036
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0036
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0036
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0053
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0053
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0043
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0043
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0045
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0045
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0045
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0057
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0057
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0046
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0046
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0040
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0040
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0040
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0049
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0049
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0049
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0038
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0038
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0070
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0070
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0070
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0002
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0002
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0042
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0042
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0026
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0026
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0026
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0019
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0019
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0004
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0004
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0009
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0009
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0009
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0072
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0072
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0072
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0003
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0003
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0066
http://refhub.elsevier.com/S2772-6711(24)00134-7/sbref0066


e-Prime - Advances in Electrical Engineering, Electronics and Energy 8 (2024) 100552

13

[29] S. Bong Ko, B. Jin, Predictors of purchase intention toward green apparel products, 
J. Fashion Mark. Manage.: Int. J. 21 (1) (2017) 70–87. 

[30] H. Ha, S. Janda, Predicting consumer intentions to purchase energy-efficient 
products, J. Consum. Mark. 29 (7) (2012) 461–469. 

[31] H. Park, L. Lin, Exploring attitude–behavior gap in sustainable consumption: 
comparison of recycled and upcycled fashion products, J. Bus. Res. 117 (2020) 
623–628. 

[32] A. Chen, N. Peng, Recommending green hotels to travel agencies’ customers, Ann. 
Tour. Res. 48 (2014) 284–289. 

[33] R. Bertoldo, P. Castro, The outer influence inside us: exploring the relation between 
social and personal norms, Resourc. Conserv. Recycl. 112 (2016) 45–53. 

[34] D. Hummel, A. Maedche, How effective is nudging? A quantitative review on the 
effect sizes and limits of empirical nudging studies, J. Behav. Exp. Econ. 80 (2019) 
47–58. 

[35] G. Reese, K. Hamann, L. Heidbreder, L. Loy, C. Menzel, S. Neubert, J. Tröger, 
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