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Abstract This paper applies perceived risk theory to explore the relationships among green
perceived quality, green brand awareness, green perceived risk, and green brand equity.
The research object of this study focuses on Taiwanese consumers who have the purchase
experience of information and electronics products in Taiwan. The empirical results show that
green perceived quality and green brand awareness would positively affect green brand equity.
Furthermore, this study demonstrates that green perceived risk which is negatively influenced
by green perceived quality and green brand awareness would negatively affect green brand
equity. The positive relationships between green brand equity and its two antecedents—green
perceived quality and green brand awareness—are partially mediated by green perceived
risk. Hence, investing resources in the increase of green perceived quality and green brand
awareness and the decrease of green perceived risk is helpful to enhance green brand equity.

Keywords Green brand equity · Green perceived quality · Green brand awareness ·
Green perceived risk · Green marketing · Perceived risk theory

1 Introduction

Because of the disastrous environmental pollution resulted directly from industrial manufac-
turing in the world, the society has increasingly noticed environmental issues (Chen 2008a;
Chen and Chang 2013a). Therefore, more companies are willing to accept environment pro-
tection as their social responsibility (Chen et al. 2006; Chen 2011). Recently, environmental
concern has rapidly emerged as a mainstream notion due to global warming, so foresighted
companies are planning to seize the green opportunity (Chen and Chang 2013b; Lee et al.
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2013). Under this context, green marketing has received more attention in some industries,
such as the information and electronics industry (Chen et al. 2006; Chen 2008b). Never-
theless, not all companies have enough capabilities to undertake green marketing activities.
For companies, green marketing should be integrated into all aspects of routine marketing
elements and concepts (Ottman 1992).

Companies should seek to apply green marketing activities to achieve superior brand differ-
entiation and obtain competitive advantage, as well as enhance their environmental perceived
quality and brand awareness in the market. As green products become more popular, so do the
green marketing companies. Green marketing involves developing and promoting products
and services that gratify customers’ environmental wants and needs without a detrimental
impact on the environment. If companies would like to launch green products, green market-
ing campaigns are important for them to determine how much benefit they can earn. Green
marketing can change marketing practices in the world, and further make a difference by
building customer needs for green products (Chen et al. 2012). Consequently, consumers are
more likely to buy products from a company that is socially and environmentally responsible
(Chen and Chang 2013c; Chang and Chen 2012). In order to reduce customers’ perceived
risk, companies must allow consumers to obtain enough information that enables them to
compare with other products on the basis of the environmental concern (Chen et al. 2009).
This necessarily requires more disclosure information not just for claiming ‘greenness’. With-
out uniform disclosure information, it is a difficult and expensive task for green marketers
to educate consumers about their products; moreover, customers may be mistrustful of their
green claims.

There are five motives for companies to undertake green marketing: compliance with
environmental trends, improving competitive advantage, enhancing corporate images, seek-
ing green opportunities, and increasing product value (Chen 2010). Furthermore, adopting
green marketing can raise intangible brand equity in practice. This study would like to fill the
following two research gaps. First, although previous research has paid attention to explore
the relevant issues about perceived quality, brand awareness, and perceived risk, none explores
them about green or environmental issues. This study proposes two novel constructs, green
perceived quality and green brand awareness, and incorporates the concepts of green brand
equity and green perceived risk proposed by Chen (2010) and Chen and Chang (2012) into
an integral framework to further discuss their implications in the field of green marketing.
Second, ‘perceived risk theory’ argues that consumers’ first priority is often to minimize
their anticipated risk rather than to maximize their expected utility. Although Chen (2010)
developed the concept of green brand equity, this study utilizes ‘perceived risk theory’ to
develop a new research framework which can help companies enhance their green brand
equity via its three determinants: green perceived quality, green brand awareness, and green
perceived risk.

This study summarizes the literature on green marketing and branding management into a
new managerial framework from the perspective of perceived risk theory. Therefore, the main
contribution of this paper is to propose the two novel constructs—green perceived quality
and green brand awareness—to extend green brand equity research into a new framework. In
addition, this study would further undertake an empirical test to verify the relationships among
green perceived quality, green brand awareness, green perceived risk, and green brand equity.
This paper would like to propose correct viewpoints and to evaluate for new concepts of green
marketing in compliance with these environmental trends to help companies enhance their
green brand equity. The structure of this study is as follows. A literature review is discussed in
Sect. 2, and five hypotheses are also proposed in this section. In Sect. 3, this study describes
the methodology, the sample and data collection, and the measurements of the constructs.
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Next, the descriptive statistics, reliability of the measurement, factor analysis, correlation
coefficients between constructs, discriminant validity, convergent validity, and the results of
structural equation modeling (SEM) are shown in Sect. 4. In the end, this study mentions the
discussions about the findings and implications, and possible directions for future research
in Sect. 5.

2 Literature review and hypothesis development

2.1 Green marketing

Because the rise of environmental protection activities and the impact of industrial disas-
ters are revealed to the public, consumer environmentalism becomes more popular when
consumers are aware of the environmental problems in the market (Mclntosh 1991). There-
fore, consumers are eager to purchase green products which are more environmental friendly
(Krause 1993). The environmentalism is impossible to ignore, so companies should develop
business models that can comply with the green trend which is more prevalent nowadays.
Green marketing is an emerging area in the marketing field, and its concept has been widely
developed in recent years in practice. Companies can apply the notion of green market-
ing to facilitate their differentiation strategy intended to gratify customers’ environmental
needs or desires (Polonsky 1994). Green marketing is defined as ‘a much broader concept
which encompasses all marketing activities that are developed to stimulate and to sustain
consumers’ environmental friendly attitudes and behaviors’ (Jain and Kaur 2004). Previous
research suggests companies should develop green marketing activities to identify customers’
green attitudes and behaviors, to evaluate the market of green products, to segment the green
market into different niches based on the consumers’ needs, to formulate green positioning
strategies, and to adopt a green marketing mix program (Jain and Kaur 2004). There are
more customers with responsible and environmental beliefs since the early 1990s who are
more prone to purchase green products which generate a minimum detrimental influence
on the environment, when the society becomes more concerned with the environment. As a
result, companies are forced to change their business models to comply with the society’s
environmental concern (Vandermerwe and Oliff 1990; Ottman 1992; Peattie 1992, 1995).
Hence, companies should embody the concept of green marketing in their products to obtain
their differentiation advantages from their green products (Peattie 1992; Porter and Linde
1995; Chen et al. 2006).

2.2 The negative effect of green perceived quality on green perceived risk

Consumers expect quality today more than ever before, so quality is a powerful competitive
weapon (Parasuraman et al. 1985). Perceived quality has attracted the interest of practition-
ers and researchers because of a belief in its beneficial effects on marketing performance
(Sweeney et al. 1999). Perceived quality provides value to customers by providing them
with a reason to buy and by differentiating the brand from competing brands (Zeithaml
1988; Aaker 1996; Dyson et al. 1996; Keller 1993). Because environmental consciousness
is more popular nowadays, this study proposes a novel construct, ‘green perceived quality’,
and refers to Zeithaml (1988) to define it as ‘the customer’s judgment about a brand’s (or a
product’s) overall environmental excellence or superiority’. On the other hand, perceived risk
is defined as ‘a combination of uncertainty and negative consequences’ (Bauer 1967; Peter
and Ryan 1976; Stone and Gronhaug 1993; Rindfleisch and Crockett 1999). Perceived risk is
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a multidimensional construct which includes physical, financial, psychological, performance,
and social risk (Roselius 1971; Jacoby and Kaplan 1972). A purchase decision involves risk
when the consequences are uncertain (MacCrimmon and Wehrung 1986; Rao et al. 2007).
Perceived risk theory asserts that consumers are prone to minimize the perceived risk first,
rather than to maximize the expected positive outcome (Sheth and Venkatesan 1968). Compa-
nies need to deliver messages that help to improve consumer perceptions of quality to reduce
consumer perceived risk. In some markets the messages are central to successful marketing
results, and marketers can achieve success by focusing on consumer perceptions of quality
(Aaker 1991). The theory of information economics argues that markets are characterized
by imperfect and asymmetrical information (Spence 1974). Because the consequences of
purchases cannot be entirely anticipated, customers are uncertain about product quality and
therefore perceive their decisions are risky (Mitchell 1992). Based on this view, perceived
quality may function as an important cue of product performance. Thus, perceived risk the-
ory postulates that perceived quality can mitigate perceived risk because of the decrease
of uncertainty of consumer purchase process (Aaker 1991). Under the rising environmental
trends, customers have more environmental concern which would increase their perceived
risk. Thus, Chen and Chang (2012) propose the concept of ‘green perceived risk’ and define it
as ‘the expectation of negative environmental consequences associated with purchase behav-
ior’. Previous research posits that there is a negative relationship between perceived quality
and perceived risk (Clow et al. 1998; Sweeney et al. 1999; Snoj et al. 2004; Chen and Chang
2005). Therefore, this study argues that green perceived quality would negatively affect green
perceived risk and proposes the following hypothesis:

• Hypothesis 1 (H1). Green perceived quality is negatively associated with green perceived
risk.

2.3 The negative effect of green brand awareness on green perceived risk

Brand awareness is the likelihood that consumers recognize the existence and availability
of a brand (Rossiter and Percy 1987). Two constituents express brand awareness: brand
recognition and brand recall (Rossiter and Percy 1987; Keller 1993; Yoo and Donthu 2001;
Dew and Kwon 2010). Brand recognition reflects customer’s ability to recognize a brand
from abstract hints, and brand recall is a higher format of brand recognition, when a cus-
tomer is able to allocate a brand to a specific class of products (Kwun and Oh 2007). Brand
awareness is a multidimensional construct which includes brand recognition, brand recall,
top-of-mind awareness, and brand knowledge (Aaker 1996). Brand awareness can influence
consumers’ perceived risk assessment and their confidence in the purchase decision due to
familiarity with the brand (Aaker 1996). Customers are sometimes uncertain about product
quality and therefore perceive their decisions as risky. Based on the theory of information
economics, brand awareness can decrease buyer perceived risk because it can reduce buyer
information costs (Erdem and Swait 1998), so it may function as an important cue which can
reduce information costs for the buying firm (Aaker 1991). More specifically, brand aware-
ness acts as a strong signal of outstanding reputation (Hoyer and Brown 1990). Perceived
risk is a subjective estimation by consumers connected with possible consequences of wrong
decisions (Roselius 1971; Peter and Ryan 1976). In the presence of uncomfortable levels
of perceived risk, consumers can apply risk reduction strategies, such as reliance on per-
sonal recommendations (Cunningham et al. 2004), seeking additional information (Beatty
and Smith 1987), a preference for well-known brands (Locander and Herman 1979), and
the security of warranties (Dowling and Staelin 1994). Information economics theory asserts
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that markets are characterized by imperfect and asymmetrical information (Spence 1974).
Consumers often perceive their purchases are risky because they are unsure about product
quality. In this context, brand awareness is an important signal of brand value. Perceived
risk theory argues that brand awareness can alleviate perceived risk due to the reduction of
uncertainty of consumer buying process through more sufficient information (Aaker 1991).
Hence, brand awareness reduces the perceived risk of consumers in the purchase process
(Mitchell 1995). Consumers may well assume that the brands they know well are likely
to be purchased by many other consumers (Aaker 1991). Thus, purchasing high-awareness
brands is associated with reduced risk for the consumers. This study proposes a novel con-
struct, ‘green brand awareness’, and refers to Aaker (1991) to define it as ‘the ability for a
buyer to recognize and to recall that a brand is environmental friendly’. This study argues
green brand awareness can reduce customers’ green perceived risk and implies the following
hypothesis:

• Hypothesis 2 (H2). Green brand awareness is negatively associated with green perceived
risk.

2.4 The negative effect of green perceived risk on green brand equity

Perceived risk is a subjective expectation of a loss (Engel et al. 1986). Perceived risk has
a negative impact on a customer’s purchase process (Murphy and Enis 1986), so it would
influence customer behavior (Bauer 1960; Bettman 1973; Cunningham 1967; Mitchell 1999;
Murray and Schlacter 1990). Brand equity is one kind of intangible brand property inherent
in a brand name (Yasin et al. 2007). Previous research defines brand equity from two per-
spectives: the value of a brand to the firm from the financial perspective (Simon and Sullivan
1993); the value of a brand to the customers from the consumer perspective (Aaker 1991;
Keller 1993). Recent branding research has expanded brand equity to include a broad set of
attributes that favor customer relationship (Yoo et al. 2000). Aaker (1991) and Keller (1993)
discuss brand equity from the consumer perspective based on consumers’ memory-based
brand associations. Perceived risk theory provides a comprehensive explanation of why con-
sumers often tend to avoid negative aspects than to seek positive payoffs (Mitchell 1999).
High level of perceived risk often causes a consumer to avoid a purchase (Mitchell 1995).
It is likely that consumers prefer to buy a brand associated with low level of perceived risk
such that the brand possesses better brand reputation and brand equity (Mitchell 1999). Thus,
low-level perceived risk about a brand may raise its brand equity (Mitchell 1995). Under the
rising environmental era, Chen (2010) proposes a novel construct, ‘green brand equity’, and
defines it as “a set of brand assets and liabilities about green commitments and environmen-
tal concerns linked to a brand, its name and symbol that add to or subtract from the value
provided by a product or service”. Green brand equity is more important for enterprises
especially under the rise of prevalent customer environmentalism and strict international
environmental regulations. Because past research demonstrates that risk reduction leads to
the rise of purchase probability (Wood and Scheer 1996), decreasing perceived risk is ben-
eficial for the increase of brand equity (Faircloth et al. 2001). Therefore, this paper asserts
that green perceived risk affects green brand equity negatively and proposes the following
hypothesis:

• Hypothesis 3 (H3). Green perceived risk is negatively associated with green brand equity.
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2.5 The positive effect of green perceived quality on green brand equity

Perceived quality is a set of attributes contributing to the perception of a brand’s or a product’s
quality (Aaker 1991; Sweeney et al. 1999), so it can reduce the costs of managing customers,
increase purchase volumes, make it possible to charge a higher price, and create a positive
word-of-mouth effect (Qualls and Rosa 1995; Danaher and Roland 1996). Brand equity
can precisely represent the preference, attitude, and purchase behavior of customers for
a brand (Yasin et al. 2007). Besides, brand equity is a set of the associations developed
between the attributes of a brand and the benefits perceived from its customers (Keller 1993;
Zaichkowsky et al. 2010). Perceived risk theory argues that customers are usually uncertain
about product quality and thereby think their purchases are probably risky since the results
of the purchases cannot be completely anticipated (Mitchell 1999). High level of perceived
quality acts as a strong cue of high level of product value and functionality (Hoyer and Brown
1990). Thus, perceived quality can reduce the perceived risk of consumers in the purchase
process (Aaker 1991; Mitchell 1995). Based on this point, perceived quality drives market
performance through two mechanisms: it reduces consumer information cost and perceived
risk (Erdem and Swait 1998). Therefore, purchasing a high-quality brand is associated with
increased brand equity for consumers. Hence, there exists a positive relationship between
perceived quality and brand equity (Pappu and Quester 2006; Kim et al. 2008). Because
some companies promote their new products which embody misleading and confusing green
claims, and exaggerate the environmental quality of their products, customers are not willing
to buy their products any more (Kalafatis and Pollard 1999). Thus, green perceived quality
is more important in the environmental era nowadays. Because green perceived quality is
crucial to green brand equity, this study implies the following hypothesis:

• Hypothesis 4 (H4). Green perceived quality is positively associated with green brand
equity.

2.6 The positive effect of green brand awareness on green brand equity

One of the main functions of a brand from the consumer perspective is to minimize the
perceived purchasing risk which thereby helps cultivate a trust-based relationship (Mitchell
1999). Brand awareness can influence consumers’ perceived risk in the purchase decision
due to familiarity with the brand and its characteristics (Aaker 1996). Based on the theory
of perceived risk, high level of brand awareness causes better market performance (Erdem
and Swait 1998). Consumers have reasons to expect that the purchase of a well-known brand
will result in better utility (Aaker 1996). Brand awareness can deliver an important signal
regarding the commitment of brand owners (Aaker 1991). In addition, brand awareness can
reduce the perceived risk of the consumers (Mitchell 1995). It is likely that consumers prefer
to buy a brand associated with high awareness levels such that the brand has higher brand
equity. Besides, brand awareness influences customer purchase process through the strength
of this brand association (Keller 1993; Erdem and Swait 1998). Raising brand awareness
can increase the strength of this brand association (Aaker 1996). Besides, brand awareness
can positively affect perceived value about this brand in the consideration set. Consumers
often decide to buy only familiar and well-known brands (Aaker 1996). High levels of brand
awareness could increase the probability of brand choice, as well as produce greater customer
loyalty (Keller 1993). Thus, the creation of brand awareness is a key element of branding
strategy for firms (Munoz and Kumar 2004). It is likely that brand awareness plays a special
role in driving brand equity (Davis et al. 2008). The relationship between brand equity

123



Managing green brand equity

Green Perceived Risk

Green Brand Awareness

Green Perceived Quality

Green Brand Equity

H1

H2

H3

H4

H5

Fig. 1 Research framework

and brand awareness has been an important area in extant literature (Keller 1993; Aaker
1991, 1996; Yoo 2000; Srinivasan et al. 2005). Brand awareness has significant influence on
marketing activities related to a brand, so it is one of the fundamental dimensions of brand
equity (Keller 1993). It is widely accepted that brand awareness is positively related to brand
equity (Keller 1993; Kim et al. 2008). Connecting the concept of brand awareness to brand
equity in the environmental context, this study proposes the following hypothesis:

• Hypothesis 5 (H5). Green brand awareness is positively associated with green brand
equity.

This study asserts that green perceived quality and green brand awareness positively affect
green brand equity. In addition, this study argues that the positive relationships between green
brand equity and its two determinants—green perceived quality and green brand awareness—
are partially mediated by green perceived risk based on perceived risk theory. The antecedents
of the research framework are green perceived quality and green brand awareness and the
consequent is green brand equity, while green perceived risk is a partial mediator. The research
framework is shown in Fig. 1.

3 Methodology and measurement

3.1 Data collection and the sample

The unit of analysis in this study is the consumer level. This study applies the question-
naire survey to verify the hypotheses and research framework. The research object of this
study focuses on Taiwanese consumers who have the purchase experience of information
and electronics products in Taiwan. The questionnaires were randomly mailed to consumers
who had the purchase experience of information and electronics products. The sample was
randomly selected from “Yellow Book of Taiwan”. The research assistants called to each
randomly selected consumer to confirm he or she must have the purchase experience of
information and electronics products. If he or she has the purchase experience of information
and electronics products, the research assistants would undertake the subsequent procedures.
However, if he or she has no the purchase experience of information and electronics prod-
ucts, the research assistants wouldn’t undertake the subsequent procedures. The study refers
to previous research to design questionnaire items. Prior to the questionnaire mailing, six
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experts and scholars were asked to modify the questionnaire in the first pretest. Subse-
quently, this study invites ten managers whose companies have the purchase experience of
information and electronics products to fill in the questionnaire and to identify ambiguities
in terms, meanings, and issues in the second pretest. Therefore, the questionnaire of this
study has a high level of content validity. High content validity is a necessary requisition for
the questionnaire survey in this study. After the second pretest, the sample was randomly
selected from “Yellow Book of Taiwan”. To heighten the valid survey response rate, the
research assistants called to each randomly selected consumer who had the purchase expe-
rience of information and electronics products, explained the objectives of the study and the
questionnaire contents, and confirmed the names and addresses of the respondents prior to
questionnaire mailing. The respondents were asked to return the completed questionnaires
within 2 weeks through mailing. Information and electronics products are regulated by the
highly strict international environmental laws or regulations, such as Montreal Convention,
Kyoto Protocol, Restriction of the Use of Certain Hazardous Substances in EEE (RoHS),
and Waste Electronics and Electrical Equipment (WEEE), so that consumers need to pur-
chase information and electronics products which are environmental friendly to satisfy their
environmental needs (Chen et al. 2006). This study asked every respondent to point out a
specific brand of information and electronics products which is the most impressive for her
or him. Then, every respondent was requested to regard this brand as the focal one to fill in
the questionnaire. There are three reasons to focus on Taiwanese consumers who have the
purchase experience of information and electronics products in this study. First, Taiwan is a
highly export-oriented country which has intense interaction with both of the West and the
East. Hence, this research conducted in Taiwanese consumers can provide a valuable refer-
ence for practitioners and researchers. Second, Taiwan is one of key manufacturing bases for
information and electronics products in the world. It is quite common that Taiwanese con-
sumers are familiar with the environmental trends with respect to information and electronics
products. Hence, it is interesting to conduct this study in Taiwanese consumers with regard
to the experience of information and electronics products. Third, Taiwan is one of famous
emerging markets in the world. This research resulting from Taiwanese consumers can con-
tribute to other emerging markets as valuable reference. This study sent 750 questionnaires
to the randomly sampled consumers. There are 248 valid questionnaires and the effective
response rate is 33.1%.

3.2 The measurement of the constructs

The measurement of the questionnaire items is by use of “five-point Likert scale from 1 to 5”
rating from strongly disagreement to strongly agreement. This study asked every respondent
to point out a specific brand of information and electronics products which is the most
impressive for her or him. Then, every respondent was requested to regard this brand as the
focal one to fill in the questionnaire. The measurement of the constructs in this study is in
the following:

3.2.1 Green perceived quality

This study proposes ‘green perceived quality’ and refers to Zeithaml (1988) to define it as
‘the customer’s judgment about a brand’s (or a product’s) overall environmental excellence
or superiority’. Besides, this paper refers to Dodds et al. (1991), Sweeney et al. (1999) and
Yoo and Donthu (2001) to measure green perceived quality and its measurement includes five
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items: (1) The quality of the brand’s products is regarded as the best benchmark with respect
to environmental concern; (2) The quality of the brand’s products is reliable with respect to
environmental consideration; (3) The quality of the brand’s products is durable with respect to
environmental performance; (4) The quality of the brand’s products is excellent with respect
to environmental image; (5) The quality of the brand’s products is professional with respect
to environmental reputation.

3.2.2 Green brand awareness

This study proposes ‘green brand awareness’ and refers to Aaker (1991) to define it as ‘the
ability for a buyer to recognize and to recall that a brand is environmental friendly’. In
addition, this paper refers to Rossiter and Percy (1987), Keller (1993), Aaker (1996), and
Yoo and Donthu (2001) to measure green brand awareness and its measurement includes
five items: (1) You can recognize this brand among other competing brands because of its
environmental commitments; (2) You are aware of this brand because of its environmental
reputation; (3) Some environmental characteristics of this brand come to the top-of-mind in
your consideration set quickly; (4) You can quickly recall the green image of this brand; (5)
You can easily figure out this brand because of its environmental concern.

3.2.3 Green perceived risk

Chen and Chang (2012) define ‘green perceived risk’ as ‘the expectation of negative envi-
ronmental consequences associated with purchase behavior’. Furthermore, this paper refers
to Chen and Chang (2012) to measure green perceived risk, and its measurement includes
five items: (1) There is a chance that there will be something wrong with the environmental
performance of the brand’s products; (2) There is a chance that the brand’s products will not
work properly with respect to its environmental design; (3) There is a chance that you would
get environmental penalty or loss if you use the brand’s products; (4) There is a chance that
using the brand’s products will negatively affect the way others think of you with respect to
green image; (5) The brand’s products would damage your green reputation.

3.2.4 Green brand equity

Chen (2010) defines ‘green brand equity’ is ‘a set of brand assets and liabilities about green
commitments and environmental concerns linked to a brand, its name and symbol that add
to or subtract from the value provided by a product or service’. This study refers to Chen
(2010) to measure green brand equity and its measurement includes four items: (1) It makes
sense to buy this brand instead of other brands because of its environmental commitments,
even if they are the same; (2) Even if another brand has the same environmental features as
this brand, you would prefer to buy this brand; (3) If there is another brand’s environmental
performance as good as this brand’s, you prefer to buy this brand; (4) If the environmental
concern of another brand is not different from that of this brand in any way, it seems smarter
to purchase this brand.

4 Empirical results

This study utilizes structural equation modeling (SEM) to verify the research framework
and hypotheses, and applies AMOS 17.0 to obtain the empirical results. SEM of this study
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Table 1 Means, standard deviations, and correlations of the constructs

Constructs Mean Standard deviation A. B. C. D.

A. Green perceived quality 3.721 0.586

B. Green brand awareness 3.843 0.561 0.361*

C. Green perceived risk 2.427 0.575 −0.368* −0.380*

D. Green brand equity 3.905 0.590 0.409** 0.369* −0.359*

* p < 0.05, ** p < 0.01

examines the two levels of analysis, the measurement model and the structure model, and
their results are shown in the following.

4.1 The results of the measurement model

The means, standard deviations, and correlation matrix are shown in Table 1. In Table 1, there
are positive correlations among green perceived quality, green brand awareness, and green
brand equity, while there are negative correlations between green perceived risk and the other
constructs. The factor analysis of the four constructs is shown in Table 2. Every construct in
this study can be classified into only one factor. The study refers to the prior research to design
questionnaire items. Before mailing to the respondents, this study employs two pretests for
the questionnaire revision. Therefore, the measurement of this study is acceptable in content
validity. Besides, there are several measures to confirm the reliability and validity of the
constructs. On one hand, one measure of the reliability is to examine the loadings of each
constructs’ individual items. With respect to the quality of the measurement model, the
loadings (λ) of all items of the four constructs listed in Table 3 are significant. On the other
hand, Cronbach’s α is the other measure of the reliability. Table 3 lists Cronbach’s α for the
constructs. In general, the minimum requirement of Cronbach’s α coefficient is 0.7 (Hair et
al. 1998). In Table 3, the Cronbach’s α coefficient of “green perceived quality” is 0.851; that
of “green brand awareness” is 0.842; that of “green perceived risk” is 0.847; that of “green
brand equity” is 0.905. Because the Cronbach’s α coefficients of all constructs are more than
0.7, the measurement of this study is acceptable in reliability.

In addition, it is also important to verify whether the validity of the measurement in this
study is acceptable. This study applies Fornell and Larcker’s measure of average variance
extracted (AVE) to access the discriminant validity of the measurement (Fornell and Larcker
1981). The AVE measures the amount of variance captured by the construct through its items
relative to the amount of variance due to the measurement error. To satisfy the requirement
of the discriminant validity, the square root of a construct’s AVE must be greater than the
correlations between the construct and other constructs in the model. For example, the square
roots of the AVEs for the two constructs, green perceived quality and green brand equity,
are 0.857 and 0.858 in Table 3 which are more than the correlation, 0.409, between them
in Table 1. It demonstrates that there is adequate discriminant validity between the two
constructs. The square roots of all constructs’ AVEs in Table 3 of this study are all more than
the correlations among all constructs in Table 1. Therefore, the discriminant validity of the
measurement is acceptable. Besides, if the AVE of a construct is higher than 0.5, it means
that there is convergent validity for the construct. As shown in Table 3, the AVEs of the four
constructs are 0.734, 0.741, 0.730, and 0.737, which are all higher than 0.5. It indicates that
the convergent validity of the measurement is acceptable. According to the above results, the
reliability and validity in this study are adequate.
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Table 2 Factor analysis of this study

Constructs Number of items Number of factors Accumulation percentage of
explained variance (%)

Green perceived quality 5 1 57.0

Green brand awareness 5 1 57.9

Green perceived risk 5 1 56.3

Green brand equity 4 1 61.3

Table 3 The items’ loadings (λ) and the constructs’ Cronbach’s α coefficients and AVEs

Constructs Items λ Cronbach’s α AVE The square root of AVE

A. Green Perceived Quality GPQ1 0.824** 0.851 0.734 0.857

GPQ2 0.831**

GPQ3 0.842**

GPQ4 0.819**

GPQ5 0.873**

B. Green Brand Awareness GBA1 0.851** 0.842 0.741 0.861

GBA2 0.870**

GBA3 0.862**

GBA4 0.913**

GBA5 0.924**

C. Green Perceived Risk GPR1 0.855** 0.847 0.730 0.854

GPR2 0.869**

GPR3 0.843**

GPR4 0.872**

GPR5 0.908**

D. Green Brand Equity GBE1 0.848** 0.905 0.737 0.858

GBE2 0.890**

GBE3 0.901**

GBE4 0.914**

**p < 0.01

4.2 The results of the structural model

Table 4 shows the results of the structural model in this study. The overall fit measures of the
full model in the SEM indicates that the fit of the model is acceptable (Degree of freedom =
147, Chi-square=295.78, GFI=0.887, RMSEA=0.051, NFI=0.902, CFI=0.906). All
of the paths estimated are significant, and all hypotheses are supported in this study.
Adding more paths in this research framework would not significantly improve the fit.
The residuals of the covariance are small and center near 0. The results of the full model
in this study are shown in Fig. 2. All five paths estimated are significant. Therefore,
H1, H2, H3, H4, and H5 are all supported in this study. This study finds out that the increase
of green perceived quality and green brand awareness can not only meet the strict inter-
national environmental regulations and the popular environmentalism of consumers, but
also enhance green brand equity. Besides, the results figure out that green perceived risk
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Table 4 The results of the
structural model

*p < 0.05, **p < 0.01

Hypothesis Proposed effect Path coefficient Results

H1 − −0.327** H1 is supported

H2 − −0.303* H2 is supported

H3 − −0.284* H3 is supported

H4 + 0.316* H4 is supported

H5 + 0.283* H5 is supported

Green Perceived Risk

Green Brand Awareness

Green Perceived Quality

Green Brand Equity

H1

H2

H3

H4

H5

GPQ1 GPQ2 GPQ3

GPQ4 GPQ5

GBA4 GBA5

GBA1 GBA2 GBA3

GPR1

GPR2 GPR3

GPR4 GPR5

GBE1 GBE2

GBE3 GBE4

0.316*

-0.284*

0.283*

-0.327**

-0.303*

0.824** 0.831** 0.842**

0.819** 0.873**

0.913** 0.924**

0.851** 0.870** 0.862**

0.855**

0.869** 0.843**

0.908**0.872**

0.848** 0.890**

0.901** 0.914**

Fig. 2 The results of the full model. Degree of freedom=147, Chi-square=295.78, GFI=0.887,
RMSEA=0.051, NFI=0.902, CFI=0.906. *p < 0.05, **p < 0.01

which is negatively related to green perceived quality and green brand awareness is nega-
tively associated with green brand equity. Therefore, this study verifies that green perceived
risk partially mediates the positive relationships between green brand equity and its two
antecedents—green perceived quality and green brand awareness. As a result, companies
should raise their green perceived quality and green brand awareness and reduce green per-
ceived risk to enhance their green brand equity to gratify their customers’ environmental
needs.
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5 Conclusions and implications

This study proposes two original constructs—green perceived quality and green brand
awareness—and develops a research framework to further discuss their relationships with
green brand equity from the perspective of perceived risk theory. The empirical results show
that green perceived quality and green brand awareness are positively related to green brand
equity. In addition, this study indicates that green perceived risk which is negatively influ-
enced by green perceived quality and green brand awareness would negatively affect green
brand equity. Thus, this study finds out that the positive relationships between green brand
equity and its two determinants—green perceived quality and green brand awareness—are
partially mediated by green perceived risk. All hypotheses proposed in this study are sup-
ported in this study. Therefore, investment resources in the increase of green perceived quality
and green brand awareness and the decrease of green perceived risk is helpful to enhance
green brand equity. Consumers usually possess imperfect and asymmetrical information in
the markets, so it is not easy for them to distinguish product quality. Therefore, green per-
ceived quality and green brand awareness play an important role which is a strong signal
that can reduce green perceived risk and raise green brand equity from the perspective of
perceived risk theory.

The main purpose of this paper is to demonstrate the positive relationships between green
brand equity and its two antecedents— green perceived quality and green brand awareness
and to identify the partial mediation effect of green perceived risk. Companies must increase
their green perceived quality and green brand awareness or to reduce their green perceived
risk in order to enhance their green brand equity in the environmental era. Nowadays, green
marketing can become a way of brand positioning, so companies should exploit popular
concerns about environmental issues to position their brands in order to seize new green
markets. Although some companies try to formulate long-term strategies to carry out their
green marketing, the huge challenge for them is incorporating their environmental vision
into their corporate strategies rather than seeking to promote their green brands alone. This
paper extends brand equity research into the environmental context and verifies that green
perceived quality and green brand awareness are positively related to green brand equity. This
study demonstrates that investing resources in improving firms’ green perceived quality and
green brand awareness can not only decrease their green perceived risk, but also enable them
to enhance their green brand equity. If companies would like to enhance their green brand
equity, they should incorporate the ideas of green perceived quality, green brand awareness,
and green perceived risk into their long-term environmental strategies in the stage of strategy-
planning.

In more sophisticated marketing context, retailers are regarded as important mediation
agents to delivery messages between consumers and manufacturers. Hence, retailers’ pro-
fessional knowledge and services play a particularly crucial role in increasing both of green
quality perceptions and green brand awareness and in decreasing green risk perceptions.
This occurs largely through the offering of favorable product knowledge and services that
can raise green quality perceptions and green brand awareness and reduce green risk per-
ceptions. Besides, retailers exercise an influence by reassuring customers that products of a
particular brand possess prestigious environmental awareness and outstanding environmen-
tal quality in the long term. With the trend towards a more sophisticated marketing context,
educating experienced retailers as an effective information channel between consumers and
manufacturers to increase both of green quality perceptions and green brand awareness and to
decrease green risk perceptions is more convincing in practice. Additional effective strategies
may include money back guarantees and green quality guarantees. Customers may be willing
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to take green perceived risk if they’re sure that the brand owner stands behind their green
products. Finally brand managers need to develop and to deliver messages to consumers that
help to improve their green perceived quality, green brand awareness, and green perceived
risk. In some markets these messages are central to successful green marketing techniques,
methods, and strategies which can enhance green brand equity.

There are four directions about future research in the study. First, this study concentrates
on the purchase experience of information and electronics products. Future research can
focus on the purchase experience of other products and compare with this study. Second, this
study concentrates on Taiwanese consumers. Future research can focus on other consumers
in other countries and compare with this study. Third, this study verifies the hypotheses by
means of questionnaire survey which only provides cross-sectional data so that this study
can’t observe the dynamic change of green perceived quality, green brand awareness, green
perceived risk, and green brand equity in the different stages through longitudinal data.
Therefore, future research can set forth toward the longitudinal study to find out the dif-
ferences of green perceived quality, green brand awareness, green perceived risk, and green
brand equity in the different stages. Fourth, future research can focus on business-to-business
context and compare with this study. Finally, this study hopes that the research results are
helpful to practitioners, researchers, or policy makers, and contribute to future researches as
reference.
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