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Abstract: Previous environmental sustainability studies have examined only limited type of
pro-environmental behaviour (PEB; e.g., recycling), but have not explored relationships among
various types or dimensions of PEBs. This paper explores six types of PEBs (i.e., activist, avoider,
green consumer, green passenger, recycler and utility saver) and investigates their antecedents and
interrelationships between two ethnic groups—Malays and Chinese in Malaysia. Survey data from
581 respondents, comprising 307 Malays and 274 Chinese, were used to assess the research model.
To conduct multi-group analysis, the study used partial least squares structural equation modelling in
SmartPLS 3. The study extends the Value-Belief-Norm (VBN) theory by using social norms to predict
PEBs. The results suggest that social norms predict each type of PEB, in contrast to other constructs in
VBN theory, except for utility-saving behaviours. The findings also reveal some similarities as well as
differences between Malays and Chinese, indicating that the two ethnic groups are not homogeneous.
The study is the first to simultaneously study six types of PEB and to examine the differences between
Malays and Chinese on PEB constructs and offers a valuable contribution to the literature by extending
VBN theory to social norms and PEB.

Keywords: value-belief-norm; pro-environmental behaviours; extended VBN; social norms;
multi-group analysis; conscious consumption; ethnicity

1. Introduction

Environmental sustainability is a topic of increasing concern. Problems related to the
environment-for example, air pollution and the degrading biodiversity—have turned into pressing
issues for many parties, including the government and business firms as well as individual
consumers [1]. Environmental studies (e.g., [2–6]) have narrowed their focus on the influential
factors of pro-environmental or green behaviours of individuals. Such pro-environmental behaviours
(PEBs) involve actions that can protect the environment from the destructive effects of human
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activities [7]. Although previous research has examined PEB, only a handful of studies have
investigated behaviours by investigating their impacts and association in depth. Green purchasing [8,9]
and recycling behaviours [10–12] appear to be the common aspects evaluated by many, yet these
studies simultaneously disregard the varied dimensions of the PEB sphere, as well as other probable
significant correlations. Such disregard for the other dimensions may cause issues in interpretation,
considering that those concerned about the environment are usually associated with multiple green
activities [13]. For example, users of organic produce may participate in green events and commute
via public transport, meaning that the purchase of organic products contributes little to preserving
the environment. Hence, in order to gain a more holistic view of PEB, an investigation of its varied
elements is essential to describing the sustenance of the ecosystem [14]. Consequently, this study
examines six types of PEBs, their antecedents and their interrelationships.

Furthermore, as depicted in numerous studies, green behaviours of consumers are related to
individual factors such as socio-demographics, values, beliefs and norms [7,15,16]. One theory that
combines these factors is the Value-Belief-Norm (VBN) theory [7]. According to VBN theory, green
behaviours are more likely to occur when a causal series of variables (i.e., values, beliefs and personal
norms) is present. Among all constructs in the VBN model, personal norms have been found to
be a successful antecedent of PEB in different settings. Although recent studies have examined the
influence of personal norms on PEB [7,15,17,18], few have investigated the influence of social norms
simultaneously. To comprehensively understand behavioural intentions regarding PEB, both personal
and social norms should be considered [16]. Previous studies have shown that individuals are more
likely to engage in certain behaviours when they believe that their family members, relatives, friends,
neighbours and colleagues will value those actions [16,19]. This notion is supported by Han et al. [20],
revealing that social norms have a direct positive effect on green behaviour. Although VBN theory
explains and predicts PEB behaviour rather than pro-environmental intentions [7,15,16,21], there is
limited research examining PEBs as dependent variables when applying VBN theory. While intentions
may not be precise and reliable measures of behaviour, individuals still might not engage in a defined
behaviour even while demonstrating a strong intention to do so. Thus, this paper focuses on PEBs,
rather than intentions, to produce insightful findings.

Finally, only limited studies have examined the influential factors of PEB across ethnicity,
particularly within the Asian region. Past studies of PEB were conducted mainly in the West and
specifically in the US, with most of the assessments focusing on Whites, Blacks and Hispanics, hence
suggesting bias. Nonetheless, the number of studies conducted among the Eastern nations has also
increased, especially in Japan, Korea, Hong Kong, Taiwan and China. However, these nations have an
almost homogeneous ethnicities, which refers to the dominance of one particular ethnic group amongst
the population. Malaysia, on the other hand, is a melting pot of diverse ethnic groups, with Malays
(55.1%) and Chinese (23.7%), as well as other minority ethnic groups (21.2%) living in harmony amidst
varied cultures, beliefs and practices within the shared social sphere [22,23]. Moreover, although the
Malays and the Chinese, as the two major ethnic groups in Malaysia, have co-existed since the early
19th century, marketing studies have rarely compared these two ethnic groups. Comparative analyses
regarding PEB within the context of ethnicity are scant, as most scholars have preferred to explore the
impacts of other demographic elements, for instance, gender, age, income and level of education [24].
In so doing they have dismissed the well-reckoned significance of identifying PEB and its related
variables among the stretched ethnicities [25]. As such, this study attempts to bridge this research gap
by conducting a comparative analysis between the Malay and Chinese ethnic groups with regards to
PEB, through the extended VBN theory. Specifically, Malay and Chinese ethnic groups in Malaysia
were considered particularly interesting, as their PEBs are often performed to shape social identity and
develop interpersonal interaction [20]. Accordingly, the present study extends VBN theory by using
social norms to attempt in explaining PEB among Malay and Chinese ethnic groups.

In this way, this work seeks to develop a robust model to enhance comprehension regarding
PEB among the Malays and Chinese ethnic groups. The variances found in the PEB antecedents and
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interrelationships of PEB between these ethnic groups are explored based on VBN theory and social
norms (i.e., extended VBN theory). The specific objectives of this study are as follows:
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2.1. Pro-Environmental Behaviours

PEBs are defined as any actions that can protect the environment as a whole and/or a specific
ecosystem from the destructive effects of human activities [1,7]. This definition is sufficiently broad
to explore a range of related behaviours [13]. However, Stern [7] and Lee et al. [13] conceptualised
PEB as a one-dimensional, undifferentiated construct, though there are distinct types of PEB and
several causal factors that influence them. Cleveland et al. [14], who examined 50 items measuring
self-reported environmental behaviours, identified the following six types of PEB that encompass
distinct characteristics: activist, avoider, green consumer, utility saver, recycler and green passenger
(see Table 1).

Table 1. Summary of six types of PEB.

PEB Description

Activist
Activist refers to any public action intended to influence larger populations while protecting the
environment, such as involvement in environmental demonstrations and supporting
environmental organisations [21].

Avoider
Avoider refers to the boycotting of products that are harmful to the environment and living
species, such as avoiding the purchasing of environmentally harmful packaging and avoiding the
use of products derived from threatened animal species [14].

Green
Consumer

Green Consumer is an ideal citizen who works towards low-profile sustainable development,
guided and motivated by moral ethics and confident of making a difference [14]. This type of
behaviour includes awareness of and concern for environmental degradation related to the
purchase of eco-friendly goods or service [13]. Green Consumers are willing to purchase green
products at a premium rather than conventional goods [5,6]. Green Consumers buy green
products because they strongly value the environment and believe in the effectiveness of such
actions in solving environmental problems. Therefore, Green Consumers always reinforce
environmental friendliness as a purchase consideration.

Green Passenger

A Green Passenger refers to people who are willing to take public transportation (e.g., buses, KTM,
monorails, etc.) and/or reduce the use of passenger vehicles (e.g., carpooling) because they realize
the negative impact of greenhouse gas emissions on the environment [14]. This behaviour is
engaged in both for personal reasons (e.g., taking the bus to save on petrol costs for a personal car)
and public reasons (e.g., taking a monorail to protect the environment from greenhouse gas
emissions). The motives of Green Passengers usually include public reasons, which require them
to make some type of sacrifice (e.g., convenience).

Recycler

Recycler refers to individual who made any effort to deal with recycled or recyclable products [14].
The literature suggests that past recycling behaviours increase recycling knowledge and in turn
increase the likelihood of future recycling and shopping behaviours regarding recycled
products [14]. Despite past recycling behaviours, this type of behaviour might be influenced by
social norms [14].

Utility Saver

Utility Saver refers to individual who performed any action that minimises the use of utilities,
such as turning off all lights before leaving home and saving water while washing dishes to
preserve the environment [14]. The willingness of individuals to strengthen their effort to save
utilities (e.g., electricity) relates positively to their awareness of environmental consequences.

2.2. Socio-Demographic Variable—Malay Vs. Chinese Ethnic Groups

Hofstede [26–28] introduced the concept of national culture, whereby nations are assumed to
be homogenous and mono-cultural. However, other researchers have argued that this assumption
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is fundamentally flawed and that several countries such as Malaysia are multi-cultural and research
should therefore account for within-country cultural heterogeneity [29,30]. This study focusses on two
dominant ethnic groups, Malays and Chinese, which together constitute almost 90% of Malaysia’s
population and are a sufficiently large sample to represent the residents of Malaysia. Several studies
have demonstrated that the Malays and Chinese in Malaysia show dissimilarities in their patterns of
behaviour when observed and studied using Hofstede’s cultural dimensions [31–33]. For instance,
religiously, the Malays are mostly Muslims, whereas most Chinese follow Confucianism, Taoism,
Buddhism, and Christianity. In addition, in comparison, Malays are more cohesive, are deeply
concerned with family welfare, tend to respect authority, are “ever ready to submit to the authorities
and even to sacrifice for the group” ([32], p.184) and are mindful of others’ perspectives. The Chinese,
on the other hand, are more individualistic, focus on their own success, and are more cost-conscious,
rational and open to uncertainties [34–45]. Also, Idris [40,46] demonstrated that Malay women
entrepreneurs were significantly different from the Chinese with regards to uncertainty avoidance,
which in turn affects certain behaviour. Another study in Singapore also identified some differences
between the Malays and Chinese. Malays scored more in attitudes towards traditional values and
beliefs and were more socially sensitive compared to their Singaporean Chinese counterparts [37,41].
All these dissimilarities indicate the unique and disparate characteristics of the Malay and Chinese
ethnic groups in Malaysia, which this study will explore in relation to PEB.

2.3. Value-Belief-Norm Theory

The VBN theory was first established by Stern et al. [21] to explain the influence of human
values on behaviour in an environmentalist context. This theory posits relationships between values,
beliefs, norms, and behaviours in a causal chain [7,16,21]. Value refers to “a guiding principle for any
behaviour based on desirable trans-situational goals, which vary by relative importance” ([47], p. 21).
For the value components, altruistic values, biospheric values, egoistic values, and openness to change
values were proposed, based on Schwartz’s [47–49] theory of basic values [7,21]. Altruistic value is
a collective value concerning other people and living species which motivates people to engage in
PEB [1,7]. The second type of value, biospheric, emphasises the biosphere, the environment, and the
ecosystem [1,21], while the third type of value, egoistic, refers to self-interest in regard to society, which
includes wealth, authority, and being influential [21]. Last, but not least, openness to change refers
to stimulation and self-direction based on the motivation of independent thought and action, which
conflicts with the motivation of fulfilling others’ expectations [21,49,50]. Value structure is complex
and can often include different variables segmenting PEB motivation within a culture [1,7,21]. Thus,
these values delineate the possibilities of segmentation between Malay and Chinese ethnic groups.

Sanchez et al. [51] used VBN to examine how personal values determined the willingness to pay
for the reduction of noise pollution. However, their study took three values—biospheric, egoistic
and altruistic—but did not examine beliefs and norms. Although a direct relationship between value
and behaviours can be drawn, this relationship is stronger when there are other mediating variables,
such as specific beliefs or personal norms [7,16]. Belief refers to one’s thoughts about the natural
environment and human behaviour, and has two components. The first is awareness of consequences,
which refers to the belief that environmental circumstances will either improve (to the benefit of all) or
threaten other people, other species or the biosphere [1,7,21]. Choi et al. [16] also define awareness of
consequences as the consciousness of adverse consequences for the environment that individuals’ value
so greatly. In the VBN framework, awareness of consequences precedes the second belief construct,
i.e., ascription of responsibility. Ascription of responsibility is a belief that an individual’s actions can
either prevent or promote potentially undesirable consequences [1,21]. It could also be described as
one’s own sense of responsibility to minimise negative environmental consequences [16].

When individuals hold enduring beliefs and ideals that are essential to preserving the environment,
pro-environmental sentiments lead to personal norms for such individuals [52]. Personal norms are
feelings of moral obligation to preserve the environment [1,53]. They also refer to the expectation that
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one is ethically obliged to engage in PEB [16] after recognising the consequences of certain behaviours
and the efforts one can make to alleviate those consequences [17].

Awareness of consequences, ascription of responsibility, and personal norms are three variables of
a norm-activation model that has been empirically validated by many studies [17,20]. For example,
Kiatkawsin and Han [1] showed that values influence beliefs, with New Ecological Paradigm as the
first belief, which in turn effects the second: Awareness of Consequences. In the context of green
tourism, Han [54] found that ascription of responsibility fits the VBN model better than other constructs,
while Personal Norms have also been identified as being a successful antecedent of PEB in many
contexts [15,55–57]. Even though the relationships among all constructs of the VBN model often
generate statistically significant results, the predictive power remains in question, in contrast to other
theories such as the theory of planned behaviour [1].

At the end of the causal chain, the final construct tested in this study measures PEB. PEB
constructs such as Activist, Avoider, Green Consumer, Green Passenger, Recycler, and Utility Saver
are hypothesised to be influenced by personal norms [7,21]. Past research has shown that Malay
and Malaysia Chinese ethnic groups are somewhat dissimilar in terms of culture and lifestyle
(see e.g., [31–33,36,40,41,43,58]). These dissimilarities may lead to varying levels of strengths in the
relationships among VBN constructs as well as their influence towards the adoption of PEBs. This leads
to the following hypotheses (H1a–H12a and H1b–H12b) which propose, in a general sense [59], that
different ethnic groups in Malaysia will act as a moderator between relationships in the model:

• H1a,b: The strength of the relations between altruistic value and awareness of consequences is
different between Malays and Chinese.

• H2a,b: The strength of the relations between biospheric value and awareness of consequences is
different between Malays and Chinese.

• H3a,b: The strength of the relations between egoistic value and awareness of consequences is
different between Malays and Chinese.

• H4a,b: The strength of the relations between openness to change and awareness of consequences
is different between Malays and Chinese.

• H5a,b: The strength of the relations between awareness of consequences and ascription of
responsibility is different between Malays and Chinese.

• H6a,b: The strength of the relations between ascription of responsibility and personal norms is
different between Malays and Chinese.

• H7a,b to H12a,b: The strength of the relations between personal norms and PEBs (i.e., Activist,
Avoider, Green Consumer, Green Passenger, Recycler and Utility Saver) is different between Malay
and Chinese.

2.4. Extended Value-Belief-Norm Theory

Many researchers have used VBN theory to predict PEB, but few have suggested that social
norms are also an important antecedent to such behaviour [16]. Consequently, the model is extended
by adding social norms to examine their effects on PEB. Social norms represent the social pressures
that an individual experience from significant others or from society at large to engage in a specific
behaviour [60]. People influenced by Social norms are more likely to acquiesce to the opinions or advice
given by significant others, such as family members, close friends, colleagues and peers [6,16,19,61–63].
While the relationship between personal norms and PEB has been established, this relationship could
be considerably stronger when social norms are adopted as a mediating variable [64,65]. Recent studies
have also suggested that a strong social consciousness has direct effects on PEB [65]. According to such
research, both the personal norms and social norms that influence individuals’ decisions are better
explanations for their PEB [64–66]. In conclusion, personal norms have a positive influence on social
norms if an individual’s personal benefits are in accord with societal benefits [66], while social norms
positively influence PEB [65]. Hence:
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• H13a,b: The strength of the relations between personal norms and social norms is different
between Malay and Chinese.

• H14a,b to H19a,b: The strength of the relations between social norms and PEBs (i.e., Activist,
Avoider, Green Consumer, Green Passenger, Recycler and Utility Saver) is different between Malay
and Chinese.

3. Methodology

3.1. Respondent and Data Collection Procedure

The purposive sampling method was used to collect the data via a survey questionnaire. Also
known as judgment sampling, this sampling technique involves the deliberate choice of participants
due to the qualities the participant possesses and is a non-random technique [67]. It was selected as it
does not need underlying theories or a set number of participants. For this study, green consumers
represented our target respondents for the research questionnaire survey. The target sample’s main
criterion was, to live and work in the Klang Valley of Malaysia as most green consumers are located
urban areas [4–6]; the second criterion was to have used green products recently, and a third criterion
was to be able to name a green product purchased or consumed recently. The last two criterions were
used as filter questions to ensure that the respondents were green consumers. Though it may not
result in a good generalisation of the population, it was considered an acceptable option because the
lack of available databases of green consumers in Malaysia means that randomization would have
been impossible. During the pre-test, 12 sets of questionnaires were distributed to marketing experts
and selected respondents. This was followed by a pilot test with 40 respondents, the aim of which
was to assess unseen errors in the questionnaire that might have affected the finding’s reliability and
validity. Initially, data was collected via printed surveys distributed at environmental events such as
Grub Cycle roadshows. However, to improve the number of responses, an online questionnaire survey
was conducted using Google Forms. Seven hundred completed questionnaires were collected, but 119
were excluded because of incomplete answers (i.e., missing values), outliers and exaggerated data.
Thus, 581 respondents were retained for analysis, comprising 307 Malays and 274 Chinese.

Non-response bias refers to whether bias exist between the responder and non-responder with
regards to their demographic profile or/and attitudinal constructs [68]. As for this study, using the
purposive sampling method has partially solved the non-response bias issue as the decision was made
to choose respondents of certain characteristics as the target population. Furthermore, an independent
sample t-test was also conducted to investigate this bias. Results of the t-test suggest that there is
no mean difference between printed and online questionnaires responses as well as between early
respondents (responses received in the first week) and late respondents (responses received in the last
week) [59]. These provide justification that non-response problem is not a major concern in this study.

A marker-variable analysis was conducted to examine the possibility of the common method
variance [67]. Correlational differences between the original framework and a marker-variable added
framework were lower than 0.3, suggesting that common method bias was not a concern in this
study [69,70].

3.2. Construct Measurement Development

Table 2 shows the constructs, items and sources from decades of research that were used to
construct the survey. The questionnaire included four sections: a filter question (section A), factors
that affect PEB (section B), PEB (section C) and demographics (section D). For sections B and C,
a six-point scale was used that ranged from very unimportant/strongly disagree/never (1) to very
important/strongly agree/always (6) because it could not generate moderate degrees of agreement,
in contrast to scales that have an odd number of ratings [71]. Figure 1 illustrates the conceptual
framework for this study.
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Table 2. Measurement instruments and sources.

Constructs and Sources Description Items Measurement Items

Altruistic Values [1,21,72]
Concerns other people and other
living species

AL1 Equality (Equal opportunity for all)
AL2 A World at Peace (Free of war/conflict)
AL3 Social Justice (Correcting injustice, Care for the weak)
AL4 Helpful (Helping others)
AL5 Loyalty (Faithful to my friends)
AL6 Honouring Parents and Elders (Showing respect))

Biospheric Values [1] Concerns the biosphere, environment,
and ecosystem

BV1 Preventing Pollution (Conserving natural resources)
BV2 Respecting the Earth (Harmony with other species)
BV3 Unity with Nature (Fitting into nature)
BV4 Protecting the Environment (Preserving nature)

EgoisticValues [1,12,47,49,50] Promotes short-term desires and
long-term interests

EG1 Influential (Having an impact on people and events)
EG2 Social Power (Control over others, Dominance)
EG3 Wealth (Material possessions, Money)
EG4 Authority (The right to lead or command)

Openness to Change
[12,21,47,50]

Intermittently and inconsistently so, in a
variety of fields related to behaviours

OC1 Freedom (Freedom of action and thought)
OC2 Creativity (Uniqueness, Imagination)
OC3 Independent (Self-reliant, Self-sufficient)
OC4 Choosing Own Goals (Selecting one’s own purposes)
OC5 Curious (Interested in everything, Exploring)
OC6 Self-Respect (Belief in one’s own worth)
OC7 An Exciting Life (Stimulating experiences)
OC8 A Varied Life (Filled with challenge, novelty, and change)
OC9 Daring (Seeking adventure, Risk)

Awareness of
Consequences [16]

One’s consciousness of adverse
environmental consequences of certain
behaviours and efforts

AC1 It is certain that global warming is a real problem.
AC2 Global warming is a problem for society.
AC3 Energy savings help reduce global warming.
AC4 The exhaustion of fossil fuels (i.e., coal, crude oil, natural gas) is a problem.
AC5 The exhaustion of energy sources is a problem.

Ascription of
Responsibility [16,73]

One’s own sense of responsibility to
minimise negative
environmental consequences

AR1 I feel jointly responsible for the energy problems.
AR2 I feel jointly responsible for the exhaustion of energy sources.
AR3 I feel jointly responsible for global warming.

Personal Norms [73,74]
Feelings of moral obligation for
environmental preservation

PN1 I feel an obligation to buy green products where possible.
PN2 I feel a strong personal obligation to use energy wisely.
PN3 I feel a moral obligation to protect the environment.
PN4 I feel that I should protect the environment.
PN5 I feel it is important that people in general protect the environment.
PN6 I feel I must do something to help future generations.
PN7 Because of my own values/principles, I feel an obligation to behave in an environmentally friendly way.
PN8 I should do what I can to conserve natural resources.
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Table 2. Cont.

Constructs and Sources Description Items Measurement Items

Social Norms [16,62,74]

Social pressures that an individual
experience from significant others or
from society at large to engage in a
specific behaviour

SN1 People I know buy green products.
SN2 People I know are concerned about issues related to the environment.
SN3 People I know think it is important to buy green products.
SN4 People I know recycle those items that can be recycled.
SN5 Most people who are important to me think I should purchase green products in place of conventional, non-green products.
SN6 Most people who are important to me would want me to purchase green products in place of conventional non-green products.
SN7 People whose opinions I value would prefer that I purchase green products in place of conventional non-green products.

Activist [14,75]
Any public action intended to influence
larger populations while protecting
the environment

AT1 Donated money to charities involved in environmental causes (e.g., to protect wild animals)?
AT2 Boycotted products or companies based on their environmental record?
AT3 Joined a group that advocates environmental protection?
AT4 Signed a petition about an environmental issue?
AT5 Took part in a protest or demonstration about an environmental issue?
AT6 Volunteered your time for pro-environmental activities?
AT7 Ever practiced making own fertilizer at home?

Avoider [14,75]
Boycotts products that are harmful to the
environment and living species

AV1 It came in an aerosol container?
AV2 It was tested on animals?
AV3 It used materials derived from threatened animal species?
AV4 Because it causes damage to the environment?
AV5 It had environmentally harmful packaging?
AV6 It was treated with pesticides?

Green Consumer [14,75]

Works toward low-profile, sustainable
development, guided and motivated by
moral principles and with the confidence
of making a difference

GC1 Buy products that come in a refillable container?
GC2 Buy products that are packaged in or made from recycled materials?
GC3 Buy products that are certified as being environmentally safe?
GC4 Use energy-efficient light bulbs?
GC5 Buy food that is organically grown (without pesticides or chemicals)?
GC6 Buy products that are biodegradable or that have biodegradable packaging?
GC7 Buy products that are produced by environmentally responsible companies?
GC8 Use less air-conditioning to save energy?
GC9 Purchase energy-efficient home appliances?
GC10 I use phosphate-free soaps and detergents.
GC11 I use biodegradable soaps/detergents at home.
GC12 I reuse office paper (e.g., for notes or printing drafts).
GC13 I use biodegradable plastic garbage bags at home.
GC14 I never use Styrofoam packaging.

Green Passenger [14,75]
Willing to take public transportation
and/or reduce the use of
passenger vehicles

GP1 Public transportation, such as the bus.
GP2 Public transportation, such as the train (KTM/LRT/MRT/Monorail).
GP3 Drive alone to work or school. (R)
GP4 Ride your bicycle to work or school.
GP5 Carpool (i.e., share a ride with others).
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Table 2. Cont.

Constructs and Sources Description Items Measurement Items

Recycler [14,75] Any effort made to deal with recycled or
recyclable products

RC1 Recycle paper and paper products/cardboard?
RC2 Recycle plastic bottles and containers/glass bottles and containers?
RC3 Recycle aluminium/tin cans and containers?
RC4 Recycle used batteries (i.e., car battery, phone battery, etc.)?
RC5 Sort trash for recycling purposes?

Utility Saver [14,75] Any action that minimises the use
of utilities

US1 I do not let the water tap run unnecessarily.
US2 I am careful not to waste electricity in my daily activities.
US3 I save water when washing my dishes.
US4 I save water when I take a bath or a shower.
US5 I save water when I wash my hands.
US6 I turn off all lights before leaving the house or when they are not needed.

Note: R = Reverse coding.
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3.3. Data Analysis

To assess the research model and conduct multi-group analysis (MGA), partial least squares
structural equation modelling (PLS-SEM) was used. SmartPLS 3.0 [76] was used to analyse the data.
PLS-SEM is a comprehensive multivariate method that analyses each relationship between constructs
in a conceptual model concurrently and supports MGA [77,78].

The analysis indicated that the data were multivariate abnormal—Mardia’s multivariate skewness
(β = 18.172, p < 0.01) and Mardia’s multivariate kurtosis (β = 240.94, p < 0.01)—suggesting that a
non-parametric SEM such as PLS-SEM was appropriate [79]. Reinartz et al. [80] identified 100 samples
as the sampling threshold for PLS-SEM, indicating that sample sizes of 307 and 274 are adequate for
the technique. G*Power was used to determine the minimum sample required, with 64 cases at the
recommended size to achieve a statistical power of 0.8. Samples for both Malay (n = 307) and Chinese
(n = 278) participants were greater than the suggested minimum; hence they were acceptable sample sizes.

4. Results

4.1. Descriptive Analysis

Table 3 shows the profile of respondents for the two groups. The total sample of 581 respondents
comprised 307 Malay and 274 Chinese participants. There were more female respondents in both
the Malay (291) and Chinese (162) ethnic groups. The majority of respondents were between 18
and 35 years of age, and approximately 97% had completed tertiary education. There were more
Malay females, younger, bachelor’s degree holders compared to the Chinese respondents. However,
there were more single Chinese respondents. This is consistent with another study by Ghazali et al. [4]
examining the green purchase behaviour of Muslim consumers in Malaysia and Indonesia, where most
respondents were female, single, were bachelor’s degree graduates and employed. Roberts [81] also
concluded that environmentally conscious consumers are likely to be female and be more educated.

Table 3. Sample characteristics.

Malays (N1 = 307) Chinese (N2 = 274)

Gender
Male 88 (28.7%) 112 (40.9%)

Female 219 (71.3%) 162 (59.1%)

Age
18–35 241 (78.5%) 239 (87.2%)
36–56 49 (16%) 34 (12.4%)
≥57 17 (5.5%) 1 (0.4%)

Marital Status
Single 199 (64.8%) 206 (75.2%)

Married 108 (35.2%) 68 (24.8%)

Religion
Muslim 307 (100%) 0

Buddhist 0 219 (79.9%)
Christian 0 52 (19%)

Hindu 0 3 (1.1%)

Education
Diploma/Certificate or lower 53 (17.3%) 50 (18.3%)

Bachelor’s degree 224 (73%) 184 (67.2%)
Master’s Degree and/or Doctorate/PhD 30 (9.8%) 40 (14.6%)

Occupation
Clerical 27 (8.8%) 20 (7.3%)

Supervisory 38 (12.4%) 26 (9.5%)
Management 81 (26.4%) 59 (21.5%)
Professional 66 (21.5%) 90 (32.8%)

Self-Employed/Own Business 34 (11.1%) 28 (10.2%)
Not Working/Retired 41 (13.4%) 31 (11.3%)

Others 20 (6.5%) 20 (7.3%)

Monthly Household Income
<RM4999 78 (25.4%) 152 (55.4%)

RM5000–RM10,999 140 (45.6%) 95 (34.7%)
RM11,000–RM16,999 54 (17.6%) 19 (6.9%)

>RM17,000 35 (11.4%) 8 (2.9%)

Note: N1 + N2 = 581.
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4.2. Measurement Model Evaluation

The evaluation of the measurement model included the assessment of the validity and reliability
of the model’s latent variables.

4.2.1. Formative Constructs

Formative measurement assumes that observed indicators determine the characteristics of a
latent variable. The PEB constructs (i.e., Activist, Avoider, Green Consumer (GreenCons), Green
Passenger (GreenPass), Recycler and Utility Saver (UtilSav) were treated as formative variables [14].
Confirmatory tetrad analysis was used to confirm causal directions between constructs and indicators
before conducting formative measurement model evaluation.

The confirmatory tetrad analysis results for PEB constructs Activist, Avoider, GreenCons,
GreenPass, Recycler, and UtilSav matched those of Cleveland et al. [14], which demonstrate
formative-type measurement. To achieve convergent validity and reliability, some items from
GreenCons (i.e., GC6, GC9, and GC12) and one of GreenPass (i.e., GP3) were deleted due to variance
inflation factors (VIFs) greater than 5 [78]. Table 4 demonstrates that all outer weights for constructs
measured formatively ranged from 0.005 to 0.689, and all VIFs were lower than 5 for both groups,
indicating the satisfactory convergent validity of the formative measurement model [78,82].

Table 4. Convergent validity of formative constructs of PEBs.

Pro-Environ-mental
Behaviour Formative
Constructs

Items
Full sample (n = 581) Malays (n = 307) Chinese (n = 274)

Outer Weights
(Outer Loadings) VIF t-Value Outer Weights

(Outer Loadings) VIF t-Value Outer Weights
(Outer Loadings) VIF t-Value

Activist

AT1 0.260 (0.730) 1.68 15.09 ** 0.257 (0.716) 1.76 10.49 ** 0.268 (0.735) 1.60 10.51 **
AT2 0.237 (0.807) 2.22 18.66 ** 0.214 (0.797) 2.34 13.54 ** 0.254 (0.810) 2.11 12.86 **
AT3 0.168 (0.841) 4.03 22.09 ** 0.186 (0.840) 4.19 14.89 ** 0.158 (0.835) 3.86 15.37 **
AT4 −0.178 (0.661) 2.84 11.31 ** −0.249 (0.626) 2.76 7.47 ** −0.101 (0.687) 2.96 8.15 **
AT5 0.119 (0.825) 3.49 21.86 ** 0.095 (0.814) 3.37 13.90 ** 0.149 (0.835) 3.65 16.04 **
AT6 0.210 (0.860) 3.61 23.29 ** 0.262 (0.867) 3.46 16.08 ** 0.133 (0.845) 3.83 15.18 **
AT7 0.369 (0.860) 2.18 24.74 ** 0.391 (0.869) 2.28 18.64 ** 0.352 (0.847) 2.08 15.80 **

Avoider

AV1 0.689 (0.928) 2.32 31.74 ** 0.664 (0.877) 2.50 14.92 ** 0.689 (0.940) 2.15 22.04 **
AV2 −0.110 (0.669) 3.38 9.78 ** −0.331 (0.566) 3.60 5.18 ** 0.091 (0.735) 3.18 8.37 **
AV3 −0.033 (0.679) 3.94 10.20 ** −0.024 (0.587) 4.04 5.19 ** −0.098 (0.718) 3.86 8.69 **
AV4 0.668 (0.862) 4.44 21.15 ** 0.756 (0.821) 4.13 12.36 ** 0.549 (0.857) 4.89 14.29 **
AV5 −0.306 (0.713) 4.95 12.07 ** −0.546 (0.618) 4.40 6.17 ** −0.025 (0.765) 4.85 10.44 **
AV6 0.127 (0.777) 3.79 15.11 ** 0.423 (0.795) 3.72 10.15 ** −0.131 (0.731) 3.98 9.81 **

Green Consumer

GC1 0.032 (0.597) 1.67 12.70 ** 0.091 (0.559) 1.66 7.56 ** −0.032 (0.600) 1.75 9.66 **
GC2 0.229 (0.833) 2.59 30.11 ** 0.138 (0.805) 2.68 19.67 ** 0.317 (0.839) 2.62 21.24 **
GC3 0.350 (0.880) 2.77 34.97 ** 0.412 (0.884) 2.86 21.89 ** 0.263 (0.845) 2.74 22.43 **
GC4 0.032 (0.517) 1.51 9.42 ** −0.094 (0.471) 1.64 6.01 ** 0.140 (0.540) 1.46 7.71 **
GC5 0.160 (0.758) 2.48 20.81 ** 0.228 (0.761) 2.42 14.83 ** 0.065 (7260) 2.59 12.93 **
GC7 0.004 (0.802) 3.14 24.78 ** −0.067 (0.768) 3.02 15.27 ** 0.046 (0.799) 3.29 17.22 **

GC8 0.072 (0.552) 1.46 11.57 ** 0.137 (0.582) 1.50 8.91 ** 0.007 (0.510) 1.49 7.16 **
GC10 0.060 (0.694) 2.64 15.20 ** 0.060 (0.729) 2.70 12.56 ** 0.080 (0.639) 2.62 9.64 **
GC11 0.065 (0.688) 2.70 16.14 ** 0.191 (0.754) 2.98 13.39 ** −0.046 (0.603) 2.47 9.38 **
GC13 0.124 (0.696) 1.91 15.70 ** 0.126 (0.652) 2.09 8.98 ** 0.179 (0.721) 1.87 14.00 **
GC14 0.204 (0.635) 1.63 13.62 ** 0.079 (0.584) 1.90 7.99 ** 0.320 (0.673) 1.45 11.87 **

Green Passenger

GP1 0.398 (0.714) 4.00 12.63 ** 0.362 (0.637) 3.67 7.30 ** 0.444 (0.791) 4.35 11.25 **
GP2 0.108 (0.595) 3.61 9.06 ** 0.098 (0.507) 3.52 5.20 ** 0.121 (0.682) 3.68 7.80 **
GP4 0.511 (0.884) 1.66 24.54 ** 0.529 (0.893) 1.67 21.26 ** 0.470 (0.865) 1.67 13.30 **
GP5 0.305 (0.663) 1.36 11.22 ** 0.308 (0.668) 1.40 8.648 ** 0.300 (0.652) 1.31 6.83 **

Recycler

RC1 0.203 (0.635) 2.27 10.62 ** 0.159 (0.585) 2.37 7.02 ** 0.257 (0.706) 2.16 8.33 **
RC2 0.110 (0.711) 3.10 14.07 ** 0.202 (0.685) 2.99 10.21 ** −0.026 (0.744) 3.28 9.64 **
RC3 −0.049 (0.632) 2.88 11.15 ** 0.202 (0.556) 2.78 7.42 ** 0.145 (0.747) 3.07 9.17 **
RC4 0.429 (0.773) 1.43 17.53 ** 0.480 (0.800) 1.41 15.65 ** 0.336 (0.73) 1.47 10.27 **
RC5 0.556 (0.886) 1.59 25.26 ** 0.534 (0.867) 1.52 18.46 ** 0.548 (0.885) 1.70 14.51 **

Utility Saver

US1 −0.247 (0.459) 2.30 6.17 ** −0.435 (0.347) 2.13 2.80 ** 0.005 (0.554) 2.51 6.16 **
US2 0.201 (0.674) 2.71 11.41 ** 0.302 (0.648) 2.45 5.96 ** −0.009 (0.661) 3.05 8.78 **
US3 0.089 (0.697) 2.09 9.34 ** 0.231 (0.74) 2.23 4.75 ** 0.014 (0.651) 1.93 6.96 **
US4 0.403 (0.835) 2.06 15.52 ** 0.388 (0.805) 2.16 6.76 ** 0.418 (0.842) 1.97 11.86 **
US5 0.439 (0.873) 2.24 22.47 ** 0.338 (0.823) 2.31 7.77 ** 0.492 (0.895) 2.20 18.58 **
US6 0.306 (0.642) 1.32 6.93 ** 0.313 (0.619) 1.30 3.21 ** 0.303 (0.667) 1.40 6.27 **

Notes: VIF = variance inflation factor. Items GC6, GC9, GC12, and GP3 were deleted. * p < 0.05, ** p < 0.01.
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4.2.2. Reflective Constructs

The variables within the VBN framework in the model (i.e., Values—Altruistic (AL), Biospheric
(BV), Egoistic (EV), Openness to Change (OC); Belief—Awareness of Consequences (AC) and Ascription
of Responsibility (AR); Norms—Personal Norm (PN) and Social Norm (SN)) were all reflective in nature.
To achieve convergent validity and reliability for all latent variables in the reflective measurement
model, some items were deleted (AL6, EG1, OC1, OC2, OC3, OC4, PN1, PN2, and PN3) because they
had a loading of less than 0.7 [78]. Table 5 shows that all loadings and composite reliability values were
greater than 0.7, and average variances extracted were greater than 0.5 for the two groups, indicating
the satisfactory convergent validity of the reflective measurement model [78].

Table 5. Convergent validity and reflective measurement model.

Constructs Items
Full Sample (n = 581) Malays (n = 307) Chinese (n = 274)

Loadings AVE CR Loadings AVE CR Loadings AVE CR

Altruistic Values AL1 0.811 0.655 0.905 0.801 0.640 0.899 0.818 0.663 0.908
AL2 0.783 0.791 0.771
AL3 0.822 0.794 0.836
AL4 0.831 0.815 0.841
AL5 0.799 0.796 0.804

Biospheric Values BV1 0.897 0.824 0.949 0.900 0.817 0.947 0.891 0.826 0.950
BV2 0.926 0.921 0.930
BV3 0.890 0.877 0.899
BV4 0.917 0.915 0.915

Egoistic Values EG2 0.817 0.651 0.848 0.809 0.654 0.849 0.820 0.644 0.844
EG3 0.746 0.732 0.750
EG4 0.854 0.879 0.835

Openness to OC5 0.733 0.620 0.891 0.701 0.593 0.879 0.758 0.646 0.901
Change OC6 0.754 0.779 0.738

OC7 0.814 0.802 0.823
OC8 0.833 0.811 0.847
OC9 0.800 0.751 0.845

Awareness of AC1 0.846 0.669 0.910 0.838 0.660 0.907 0.852 0.670 0.910
Consequences AC2 0.853 0.830 0.870

AC3 0.771 0.768 0.769
AC4 0.797 0.796 0.793
AC5 0.820 0.830 0.805

Ascription of AR1 0.957 0.897 0.963 0.964 0.908 0.967 0.949 0.884 0.958
Responsibility AR2 0.948 0.953 0.941

AR3 0.936 0.941 0.930
Personal Norms PN4 0.884 0.766 0.942 0.892 0.779 0.946 0.872 0.750 0.937

PN5 0.851 0.866 0.837
PN6 0.899 0.919 0.877
PN7 0.856 0.847 0.859
PN8 0.886 0.887 0.883

Social Norms SN1 0.875 0.749 0.954 0.866 0.736 0.951 0.887 0.764 0.958
SN2 0.866 0.855 0.878
SN3 0.890 0.895 0.883
SN4 0.755 0.758 0.748
SN5 0.898 0.896 0.899
SN6 0.890 0.867 0.914
SN7 0.879 0.862 0.898

Notes: AVE = average variance extracted, CR = composite reliability. Items AL6, EG1, OC1, OC2, OC3, OC4, PN1,
PN2, and PN3 were deleted.

4.3. Discriminant Validity

In terms of the discriminant validity for assessment of the reflective constructs, two approaches
were used. First, the items’ loadings were examined and no cross loading with higher values was
found with opposing constructs. Second, the most conservative discriminant validity test available to
date was applied [83]: the heterotrait-monotrait (HTMT) ratio of correlations [84]. Table 6 indicates
that the outcomes of the HTMT criterion were below the critical value of HTMT0.85 for both groups,
thus indicating acceptable discriminant validity [84].
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Table 6. Discriminant validity via Heterotrait-Monotrait (HTMT)—reflective constructs.

Malays (n = 307)

Mean SD CR AVE 1 2 3 4 5 6 7 8

1. AC 4.058 0.133 0.907 0.660
2. AL 5.249 0.614 0.899 0.640 0.756
3. AR 4.549 0.648 0.967 0.908 0.635 0.475
4. BV 5.195 0.714 0.947 0.817 0.657 0.868 0.483
5. EG 4.673 0.570 0.849 0.654 0.502 0.579 0.531 0.509
6. OC 4.915 0.552 0.879 0.593 0.595 0.629 0.471 0.557 0.706
7. PN 4.684 0.704 0.946 0.779 0.723 0.605 0.694 0.641 0.503 0.555
8. SN 3.912 0.971 0.951 0.736 0.244 0.250 0.495 0.313 0.408 0.408 0.475

Chinese (n = 274)

1. AC 4.774 0.644 0.910 0.670
2. AL 5.069 0.701 0.908 0.663 0.615
3. AR 4.339 0.603 0.958 0.884 0.548 0.353
4. BV 4.981 0.773 0.950 0.826 0.527 0.703 0.391
5. EG 4.616 0.633 0.844 0.644 0.287 0.289 0.236 0.246
6. OC 4.806 0.656 0.901 0.646 0.410 0.570 0.298 0.386 0.421
7. PN 4.480 0.744 0.937 0.750 0.604 0.449 0.574 0.528 0.232 0.406
8. SN 3.783 0.981 0.958 0.764 0.244 0.209 0.398 0.289 0.298 0.320 0.373

Notes: SD = standard deviation, CR = composite reliability, AVE = average variance extracted, AC = awareness of
consequences, AL = altruistic value, AR = ascription of responsibility, BV = biospheric value, EG = egoistic value,
OC = openness to change, PN = personal norm, SN = social norm.

4.4. Structural Model Evaluation and Hypothesis Testing

To examine the validity of the structural model, a bootstrapping procedure was used with
5000 bootstrap resamples [78]. Structural models for both Chinese and Malay participants were
assessed using PLS-SEM. Standardized betas and explanatory power (R2) are shown in Figure 2.
R-squared for all endogenous constructs, except SN and AV, was greater than 0.2 for both groups,
indicating substantial explanatory power [78]. GreenCons demonstrated the greatest explanatory
power in the Chinese (54.4%) and Malay (48.3%) sub-samples.

Effect size (f2) was assessed to identify the statistical significance of the measures. Table 7 indicates
that differences in the measures achieved at least a small effect size of f2, 0.02 [85]. The table also
indicates that all ten endogenous variables attained predictive relevance because their Q2 values were
greater than zero [78]. Thirteen hypotheses were supported in the Malay sub-sample, and fifteen in
the Chinese sub-sample (Table 7). In the Malay sample, all value constructs influenced beliefs (except
for EG and OC on AC), belief constructs influenced PNs, PNs influenced SNs and PEB (excepting
Activist, Avoider, and GreenCons), and SNs influenced PEB (excepting UtilSav). Hence, H1a to H19a
were supported, except for H3a, H4a, H7a, H8a, H9a, and H19a. For Chinese participants, the results
suggest that all value constructs influenced the belief constructs (except for EG on AC), belief constructs
influenced PNs, PNs influenced SNs and PEB (except for Activist and GreenPass) and SNs influenced
PEB (except for UtilSav). Therefore, H1b to H19b were supported, but H3b, H7b, H10b and H19b
were not.

4.5. Multi-Group Analysis

Prior to performing the MGA, measurement invariance of composites (MICOM) was used to test
the measurement invariance of a model across the two groups [77,78].

Table 8 displays the partial measurement invariance on all constructs for both groups, indicating
a need to compare differences between Malay and Chinese ethnic groups using MGA. The results
displayed in Table 9 reveal the significant differences between Malay and Chinese ethnic groups for six
of the relationships. Based on the results of the MGA (Table 9), it was found that the positive impact of
OCs and ACs (H4); ACs and ARs (H5); AR s and PNs (H6); PN and GreenCons (H9); and PNs and
UtilSav (H12), are stronger for the Chinese group. However, the relationship between SN and Recycler
(H18) was identified as being stronger for the Malays.
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Table 7. Results of hypothesis testing for direct relationships.

Full Sample (n = 581) Malays (n = 307) Chinese (n = 274)

Hyp. Path Std. Beta SE t-Value Q2 f 2 Hyp. Std. Beta SE t-Value Q2 f 2 Decision Hyp. Std. Beta SE t-Value Q2 f 2 Decision

H1 AL→ AC 0.371 0.053 6.98 ** 0.265 0.102 H1a 0.337 0.072 4.664 ** 0.207 0.089 Supported H1b 0.424 0.081 5.224 ** 0.309 0.122 Supported
H2 BV→ AC 0.208 0.051 4.063 ** 0.036 H2a 0.218 0.071 3.074 ** 0.043 Supported H2b 0.160 0.076 2.097 * 0.019 Supported
H3 EG→ AC 0.065 0.036 1.829 * 0.006 H3a 0.080 0.051 1.577 0.008 Not Supp. H3b 0.033 0.049 0.667 0.001 Not Supp.
H4 OC→ AC 0.128 0.037 3.510 ** 0.018 H4a 0.089 0.053 1.691 0.009 Not Supp. H4b 0.187 0.052 3.61 ** 0.039 Supported
H5 AC→ AR 0.540 0.028 19.081 ** 0.249 0.411 H5a 0.501 0.039 12.83 ** 0.216 0.335 Supported H5b 0.576 0.041 14.205 ** 0.278 0.497 Supported
H6 AR→ PN 0.595 0.034 17.707 ** 0.257 0.549 H6a 0.543 0.049 11.004 ** 0.212 0.418 Supported H6b 0.647 0.043 15.056 ** 0.296 0.718 Supported
H7 PN→ AT −0.006 0.044 0.128 0.218 0.000 H7a 0.001 0.059 0.0180 0.211 0.000 Not Supp. H7b −0.023 0.069 0.334 0.216 0.001 Not Supp.
H8 PN→ AV 0.126 0.045 2.832 ** 0.125 0.017 H8a 0.075 0.062 1.220 0.073 0.006 Not Supp. H8b 0.161 0.072 2.233 * 0.178 0.030 Supported
H9 PN→ GC 0.188 0.045 4.194 ** 0.234 0.059 H9a 0.121 0.068 1.778 0.220 0.025 Not Supp. H9b 0.252 0.063 3.992 ** 0.242 0.112 Supported

H10 PN→ GP −0.070 0.045 1.577 ** 0.096 0.006 H10a −0.115 0.058 1.976 * 0.090 0.016 Supported H10b −0.031 0.086 0.358 0.087 0.001 Not Supp.
H11 PN→ RC 0.298 0.048 6.172 ** 0.157 0.108 H11a 0.257 0.069 3.713** 0.155 0.086 Supported H11b 0.361 0.073 4.937 ** 0.162 0.150 Supported
H12 PN→ US 0.418 0.062 6.750 ** 0.124 0.199 H12a 0.330 0.127 2.594 ** 0.090 0.123 Supported H12b 0.523 0.074 7.06 ** 0.159 0.326 Supported
H13 PN→ SN 0.403 0.036 11.332 ** 0.115 0.194 H13a 0.354 0.052 6.857 ** 0.086 0.143 Supported H13b 0.445 0.050 8.904 ** 0.141 0.247 Supported
H14 SN→ AT 0.609 0.032 19.076 ** 0.492 H14a 0.605 0.041 14.762 ** 0.506 Supported H14b 0.617 0.047 13.08 ** 0.484 Supported
H15 SN→ AV 0.418 0.040 10.574 ** 0.191 H15a 0.410 0.052 7.818 ** 0.183 Supported H15b 0.461 0.062 7.444 ** 0.245 Supported
H16 SN→ GC 0.610 0.036 16.778 ** 0.622 H16a 0.643 0.047 13.789 ** 0.701 Supported H16b 0.590 0.052 11.266 ** 0.613 Supported
H17 SN→ GP 0.523 0.035 15.086 ** 0.305 H17a 0.554 0.045 12.457 ** 0.371 Supported H17b 0.484 0.057 8.458 ** 0.242 Supported
H18 SN→ RC 0.365 0.046 7.890 ** 0.162 H18a 0.430 0.066 6.526 ** 0.242 Supported H18b 0.283 0.073 3.89 ** 0.092 Supported
H19 SN→ US 0.179 0.071 2.517 0.037 H19a 0.248 0.130 1.904 ** 0.069 Not Supp. H19b 0.094 0.090 1.049 0.011 Not Supp.

Notes: Hyp. = hypothesis, SE = standard error, Q2 = predictive relevance, f 2 = effect size, AC = awareness of consequences, AL = altruistic values, AR = ascription of responsibility,
AT = activist, AV = avoider, BV = biospheric values, EG = egoistic values, GC = green consumer, GP = green passenger, OC = openness to change, PN = personal norms, RC = recycler,
SN = social norms, US = utility saver. * p < 0.05, ** p < 0.01. Not Supp = Not Supported.
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Table 8. Results of invariance measurement testing using permutation.

Constructs
Configural Invariance
(Same Algorithms for

Both Groups)

Compositional Invariance
(Correlation = 1) Partial Measurement

Invariance
Established

Equal Mean Value Equal Variance Full Measurement
Invariance
EstablishedC = 1 Confidence

Interval (CIs)
Differences

(M-C)
Confidence

Interval (CIs)*
Differences

(M-C)
Confidence

Interval (CIs)

AC Yes 1 (0.999, 1) Yes 0.270 (−0.138, 0.138) −0.174 (−0.175, 0.173) No
AL Yes 1 (0.999, 1) Yes 0.262 (−0.134, 0.134) −0.222 (−0.182, 0.181) No
AR Yes 1 (1, 1) Yes 0.169 (−0.136, 0.137) 0.058 (−0.202, 0.199) No
AT Yes 0.992 (0.899, 1) Yes 0.162 (−0.140, 0.138) 0.065 (−0.149, 0.152) No
AV Yes 0.920 (0.872, 1) Yes 0.090 (−0.141, 0.137) 0.121 (−0.164, 0.170) Yes
BV Yes 1 (1, 1) Yes 0.288 (−0.135, 0.140) −0.167 (−0.178, 0.172) No
EG Yes 0.997 (0.986, 1) Yes 0.057 (−0.135, 0.137) 0.003 (−0.172, 0.170) Yes
GC Yes 0.945 (0.918, 1) Yes 0.187 (−0.137, 0.137) −0.058 (−0.163, 0.165) No
GP Yes 0.987 (0.895, 1) Yes 0.131 (−0.140, 0.135) 0.026 (−0.196, 0.197) No
OC Yes 0.997 (0.995, 1) Yes 0.150 (−0.134, 0.133) −0.207 (−0.189, 0.191) No
PN Yes 1 (0.999, 1) Yes 0.281 (−0.136, 0.139) −0.111 (−0.169, 0.170) No
RC Yes 0.973 (0.916, 1) Yes 0.102 (−0.138, 0.135) −0.113 (−0.180, 0.185) Yes
SN Yes 1 (1, 1) Yes 0.132 (−0.141, 0.138) −0.019 (−0.176, 0.178) No
US Yes 0.949 (0.841, 1) Yes 0.175 (−0.137, 0.139) −0.027 (−0.196, 0.196) No

Notes: AC = awareness of consequences, AL = altruistic values, AR = ascription of responsibility, AT = activist, AV = avoider, BV = biospheric values, EG = egoistic values,
GC = green consumer, GP = green passenger, OC = openness to change, PN = personal norms, RC = recycler, SN = social norms, US = utility saver, *LL = 5% confidence level, UL = 95%
confidence level.
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Table 9. Results of Multi-Group Analysis.

Hyp Relationships
M C M C M C M C M C Path

Coefficient
Differences

p-Value b*

Supported Results
Path Coefficients Standard Error t-Values p-Values a Confidence Interval (90%) Henseler MGA Permutation

H1 AL→ AC 0.337 0.424 0.07 0.08 4.85 5.06 p < 0.001 p < 0.001 (0.245,0.425) (0.328,0.533) −0.086 0.786 0.216 NO/NO M=C
H2 BV→ AC 0.218 0.160 0.07 0.08 3.11 2.07 0.002 0.039 (0.119,0.302) (0.065,0.257) 0.058 0.291 0.306 NO/NO M=C
H3 EG→ AC 0.080 0.033 0.05 0.05 1.59 0.67 0.113 0.500 (0.016,0.143) (−0.034,0.092) 0.047 0.256 0.251 NO/NO M=C
H4 OC→ AC 0.089 0.187 0.05 0.05 1.69 3.47 0.092 0.001 (0.015,0.151) (0.115,0.253) −0.097 0.900 0.098 YES/YES M<C
H5 AC→ AR 0.501 0.576 0.04 0.04 12.87 14.50 p < 0.001 p < 0.001 (0.452,0.552) (0.527,0.630) −0.076 0.910 0.099 YES/YES M<C
H6 AR→ PN 0.543 0.647 0.05 0.04 11.03 15.43 p < 0.001 p < 0.001 (0.479,0.601) (0.590,0.699) −0.104 0.946 0.053 YES/YES M<C
H7 PN→ AT 0.001 −0.023 0.06 0.07 0.02 0.32 0.985 0.746 (−0.083,0.073) (−0.108,0.075) 0.024 0.396 0.389 NO/NO M=C
H8 PN→ AV 0.075 0.161 0.06 0.08 1.22 2.15 0.225 0.032 (−0.005,0.153) (0.069,0.247) −0.086 0.811 0.158 NO/NO M=C
H9 PN→ GC 0.121 0.252 0.07 0.06 1.75 3.96 0.080 p < 0.001 (0.030,0.209) (0.172,0.329) −0.131 0.922 0.069 YES/YES M<C
H10 PN→ GP −0.115 −0.031 0.06 0.09 1.99 0.34 0.047 0.736 (−0.188,−0.035) (−0.150,0.068) −0.084 0.785 0.172 NO/NO M=C
H11 PN→ RC 0.257 0.361 0.07 0.07 3.69 5.07 p < 0.001 p < 0.001 (0.156,0.345) (0.246,0.434) −0.104 0.858 0.139 NO/NO M=C
H12 PN→ US 0.330 0.523 0.13 0.08 2.62 7.00 0.009 p < 0.001 (0.124,0.451) (0.397,0.590) −0.193 0.927 0.057 YES/YES M<C
H13 PN→ SN 0.354 0.445 0.05 0.05 7.00 8.96 p < 0.001 p < 0.001 (0.275,0.413) (0.377,0.509) −0.091 0.902 0.109 YES/NO M<C
H14 SN→ AT 0.605 0.617 0.04 0.05 14.83 13.03 p < 0.001 p < 0.001 (0.532,0.645) (0.534,0.664) −0.012 0.577 0.426 NO/NO M=C
H15 SN→ AV 0.410 0.461 0.05 0.06 7.84 7.62 p < 0.001 p < 0.001 (0.323,0.458) (0.358,0.525) −0.051 0.737 0.271 NO/NO M=C
H16 SN→ GC 0.643 0.590 0.05 0.05 13.41 11.15 p < 0.001 p < 0.001 (0.552,0.681) (0.497,0.640) 0.053 0.217 0.212 NO/NO M=C
H17 SN→ GP 0.554 0.484 0.04 0.06 13.00 8.18 p < 0.001 p < 0.001 (0.486,0.597) (0.397,0.545) 0.070 0.172 0.152 NO/NO M=C
H18 SN→ RC 0.430 0.283 0.07 0.07 6.54 4.01 p < 0.001 p < 0.001 (0.338,0.509) (0.188,0.381) 0.147 0.066 0.055 YES/YES M>C
H19 SN→ US 0.248 0.094 0.14 0.09 1.81 1.01 0.070 0.312 (0.070,0.404) (−0.015,0.214) 0.153 0.168 0.139 NO/NO M=C

Notes: Hyp. = hypothesis, AC = awareness of consequences, AL = altruistic value, AR = ascription of responsibility, AT = activist, AV = avoider, BV = biospheric value, EG = egoistic
value, GC = green consumer, GP = green passenger, MGA = multi-group analysis, OC = openness to change, PN = personal norm, RC = recycler, SN = social norm, US = utility saver,
* p < 0.1 or p > 0.9, M = Malay, C = Chinese, a = two-tailed, 95% confidence level, b = one-tailed, 90% confidence level.
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5. Discussion and Implications

5.1. Theoretical Implications

This study compares Malay and Chinese ethnic groups in Malaysia vis-a-vis the effects of
values, beliefs, PNs and SNs on PEBs. The MGA results demonstrate that there are differences and
similarities between the Malays and Chinese ethnic groups. They were similar with regards to 12 of
the relationships. However, there were differences between the two groups with regards to seven of
the hypothesised relationships. This indicates that even though there are similarities, the two groups
are not completely homogenous.

This is specifically true with regards to the relationships between the Values, Belief and Norm
constructs, where there are differences between the two groups in three out of the six hypothesised
relationships, namely, between OC and AC, AC and AR and between AR and PN. This is consistent
with the findings of Han [20] and Stern [7]. The results suggest that Chinese score higher in these
relationships than the Malays. As for the similarities between the two groups, there were no differences
between the two groups with regards to three of the hypothesised relationships, namely ALs and ACs
(H1), BVs and ACs (H2) and EGs and ACs (H3). In H3, the relationship is not significant for both
Malays and Chinese. The results indicate that values have an influence on how consumers become
aware of the adverse consequences for the environment due to various factors such as pollution,
climate change, etc. This is in line with Kiatkawsin and Han [1] whose findings reveal that values
influence beliefs.

The results also indicate differences in the effects of OCs on ACs between the Malay and Chinese
ethnic groups. OCs positively influenced AC for Chinese, but for Malays there was no significant
relationship. Past studies have shown that OCs motivate people to engage in PEBs [12,21]. The findings
of this study also corroborate recent studies of ethnic groups, in which the Chinese are more willing to
accept and experience new things [32], such as PEBs, in order to reduce environmental degradation.
However, the relationship between EGs and ACs are not significant for both groups. This result is
inconsistent with past studies that suggests the negative influence of egoistic values on environmental
attitudes and behaviours [7,17]. However, Kiatkawsin and Han [1] and Stern et al. [21] also found that
the relationship between EGs and ACs was non-significant. This might be due to other variables which
were not included in the model [1]. Nevertheless, the non-significant relationship between EGs and
ACs is evidence that social power, wealth, and authoritative power does not lead to environmental
attitudes and behaviours, and this is true for both ethnic groups [86].

Furthermore, the findings suggest differences between the effects of PNs on GreenCons, and UtilSav
across groups. The results indicate two relationships, namely the effect of PNs on GreenCons and
UtilSav are higher for the Chinese. The effect of PNs on GreenCons was also not significant for Malays.
The results may suggest that the Chinese have a stronger tendency to be recognised as ecologically
conscious or green consumers. These findings are consistent with some past findings, which reports
that the Chinese are more engaged in PEBs and specifically that the consumption of green products is
higher compared to the Malays [25]. Other ethnic culture research also indicates that the Chinese rely
more on personal norms to be guided and motivated towards PEBs [32]. At the same time, the results
of the analysis also suggest that the effect of PNs on the various PEB dimensions are similar for Malays
and Chinese. However, the relationships were not significant for both Malays and Chinese with regards
to the effect of PN on Activist, while it was only significant for the Chinese for the effect on Avoider.
On the other hand, the effect of PNs on GreenPass was not significant for Chinese. It should be noted
that Malaysia’s sustainable public transportation systems are not as well established, causing many
people to prefer private transportation [87]. The relationship between PNs and Recycler was significant
for both Malays and Chinese, meaning that both races had favourable feelings towards recycling.

Ghazali et al. [6] and Suhaimee et al. [25] also suggested that the Chinese prefer eco-friendly
products (which are often sold at a premium) due to their healthy lifestyle, frequent promotion by
non-profit organisations, and the environmental benefits such products offer. Furthermore, most
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organic companies in Malaysia today were founded by Chinese entrepreneurs. This includes Natural
Health Farm Marketing (M) Sdn Bhd (Dr. Jessie Chung), BMS Organics (Dr. K.B. Lee), Alive Organic
Sdn Bhd (Lilin Teh, and Signature Snack Sdn Bhd (Edwin Wang).

As for the effect of social norms on PEBs, the findings indicate that the two ethnic groups were
similar for five of the relationships and only differed with regards to Recycler, meaning that Malays
in this sample had a stronger tendency towards recycling due to social norms, seen as socially good
conduct. The results suggest that PEB was affected by SNs across both groups, which supports past
research findings which establish a positive relationship between the two dimensions [66]. As indicated
by the high significance values, both groups experience the strong influence of SNs on PEB in the
presence of interpersonal bonds that consist of symbolic identification in a group [66]. Table 10
summarises the differences between the Malay and Chinese ethnic groups.

Table 10. Summary of differences between Malays and Chinese as revealed in this study.

Malays < Chinese Malays > Chinese

Openness to Change→ Awareness of Consequences

Social Norms→ Recyclers

Awareness of Consequences→Ascription of Responsibility
Ascription of Responsibility→ Personal Norms
Personal Norms→ Social Norms
Personal Norms→ Green Consumers
Personal Norms→ Utility Savers

Note: Refer to Table 9.

5.2. Practical Implications

Despite the long-term co-existence between Malay and Chinese ethnic groups in Malaysia,
this study suggests that these two groups exhibit certain dissimilarities regarding attitudes, behaviours
and decision-making. Marketers should therefore pay attention to the drivers of PEB so that marketing
strategies can be made more appealing to target audiences in specific ethnic groups. Advertisement
messages and channels should be designed and implemented to reach targeted ethnic groups.
For example, since this study has established that Chinese are especially open to change and are
highly accepting of new things, marketers should introduce innovative environmental ideas, such as
“pray green” campaigns, to discourage the burning of joss sticks and paper offerings during Chinese
praying rituals. On the other hand, this risk offending some Chinese devotees, just as Catholic
churches replacing real votive candles with electric light bulbs offends some worshippers. Sometimes,
symbolism and ambience are everything.

The results also indicate practical implications for those authorities responsible for environmental
conservation. Since findings suggest that Chinese ethnic groups more readily engage in PEB than do
Malays, local authorities should strengthen the drivers of PEB among Chinese, while educating and
influencing Malays via those same drivers. Educational talks regarding environmental preservation
should be held frequently in schools so that students can learn to practice PEB during their early years.
Different pro-environmental activities can be organised in residential areas to encourage PEB among
both Chinese and Malay ethnic groups.

The results suggest differences between the groups regarding the effects of PNs on GreenCons.
To encourage GreenCons habit, using a moral approach alone might not be enough to exert a
greater influence [7,21]. Marketers should combine interventions such as a religious approach,
a moral approach, education, monetary rewards, and community management [7] to motivate green
consumerism. An example is providing financial incentives while educating customers about the
benefits of using eco-friendly products.

Moreover, this study finds that SNs and PNs affect PEB among both Malay and Chinese ethnic
groups. In particular, the study revealed that SN influences Activist, Avoider, GreenCons and GreenPass,
while PN influences Recycler and UtilSav. To encourage environmentally friendly behaviours, local
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authorities should educate both groups about the seriousness of environmental problems and their
respective PEB. This approach enhances perceived social pressures for PEB; when people recognise
that their efforts is beneficial to the environment, they are more likely to engage in PEB. Marketers
should offer incentives, such as donating portions of profits to environmental organisations, through
cause-related marketing campaigns to activate consumers’ SNs. Likewise, marketers can promote
environmental campaigns through social media such as Facebook, by getting audiences to post,
like and share, stimulating their SNs to promote engagement in this kind of activity. For example,
Delcea et al. [88] showed that social media exposure can have a high positive impact on eco-friendly
product adoption. Bedard and Tolmie [89] also established that social media usage and online
interpersonal influence had a significant relationship with green purchase intentions. Using social
media influencers may be highly effective for the younger population.

This study identifies six types of PEB which all require special effort or some degree of
sacrifice—Activist, Avoider, GreenCons, GreenPass, Recycler and UtilSav. When people have already
participated in PEB, they are more likely to repeat such behaviour in the future. Thus, to encourage
engagement in the same kind of behaviour in the future, local authorities should target and communicate
with those who are already involved in some form of PEB. For example, a sharing session is a good
platform for reassuring participants that their positive actions are both meaningful and beneficial to
the environment, thus motivating them to repeat specific PEBs frequently.

6. Conclusions

This study contributes to the existing literature by extending the VBN theory to include SNs and
PEB, to examine whether there are differences between the Malay and Chinese ethnic groups. The VBN
theory offers a good account of the causes of the general predisposition toward PEB. This study also
supports the inclusion of social norms in VBN, as this improves the predictive power of the theoretical
framework in determining PEB. The result of the MGA analysis demonstrates that though there are
similarities, there are indeed some significant differences between Malays and Chinese with regards
to the various hypothesised relationships. This indicates that they are not completely homogenous.
Several past studies have not accounted for these differences. The findings of this study are also
consistent with some past findings, which indicate that the Chinese are more engaged in PEB. Different
types of PEB have different causes. Finally, the similarities between the two groups with regards to
many of the relationships may indicate that there are fewer differences between the two ethnic groups
and that they are moving towards the process of becoming more homogeneous.

Limitations and Future Research

This study focuses only on behaviours beneficial to the environment. Future studies should
therefore consider exploring negative behaviours, namely, destructive environmental behaviours and
their underlying reasons. This study extends VBN theory using social norms, but other constructs
should be considered when measuring PEB. In order to increase the explanatory power of the model,
future research should consider integrating variables, such as environmental knowledge and concern,
within the conceptual framework. In addition, further empirical examination should be done on the
antecedents and influencers of each PEBs, as the exploratory Importance-Performance Map analyses
(IPMA) (see Appendix A—Figures A1–A6) revealed that social norms and personal norms influence
each PEBs with different strengths. For instance, the IPMA result demonstrates that social norms
influenced consumers behaviour towards becoming a green activist, an avoider of non-green products,
a green consumer and a green passenger, more so than their personal norms. On the other hand,
personal norms influenced behaviour towards being a recycler and a utility saver, more so than the
social norms.

Purposive sampling was used for this study and the findings may not be generalisable to the
entire population. Future studies could try to replicate this study using probability sampling. It is
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also suggested that future research should consider using qualitative designs in conjunction with
quantitative methods to gain deeper insights into the various green behaviour and relationships.
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