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Abstract 

With the rise of eco-awareness and innovation in recent years, companies have constantly sought to be the first 
to introduce new green-concept products to the market to gain a larger market share. However, it is unclear 
whether consumer awareness of green marketing and innovation will increase purchase intention. This issue 
requires an in-depth discussion. This study uses energy-saving lamps and environmental cleanser as examples, 
using a literature review and empirical research to explore the correlations between consumer awareness of green 
marketing, perceived innovation, perceived quality, perceived price, perceived risk, perceived value, and 
purchase intention. Further, an overall relationship model is established. 

An analysis of 320 effective questionnaires about energy-saving lamp and 310 effective questionnaires about an 
environmental cleanser resulted in three main findings: (1) Consumers’ green marketing awareness of both 
energy-saving lamp and an environmental cleanser mainly influences their perceived quality and perceived value, 
which in turn influence purchase intention. (2) Consumers’ perceived innovation of energy-saving lamp mainly 
influences their perceived quality, perceived price, and perceived value, while consumers’ perceived innovation 
of an environmental cleanser mainly influences their perceived quality and perceived value, all of which in turn 
influence purchase intention. (3) The results for the two products indicate that the impact of consumers’ green 
marketing awareness on purchase intention is greater than the impact of perceived innovation. Through SEM 
analysis, this study establishes a valid relationship model for green products and identifies the main influence 
paths. In addition, measurement variables and a scale were established, which provide academics and industry 
with critical research tools and concepts that should be of academic and practical value. 

Keywords: green marketing awareness, perceived innovation, perceived quality, perceived price, perceived risk, 
perceived value, purchase intention 

1. Introduction 

The green industry has become popular in recent years. With an increase in the public’s environmental awareness, 
the trend of green consumption is moving into the market mainstream. Most people in developed countries 
regard environmental protection as an important factor in purchase decisions (Peattie, 1992). Therefore, most 
companies offer green products to meet and satisfy consumer requirements and conduct green marketing 
initiatives to drive green consumption. Green marketing suggests that the entire lifecycle of a product, from 
materials acquisition, production, sale, and consumption, to the disposal of waste, has a minimum impact on the 
environment (Charter, 1991). It is a marketing model that puts the environmental protection concept into the 
product design, production, and service process (Tu, 2002). Therefore, green marketing is an indispensable 
strategy for companies involved in market competition. Meanwhile, consumer are actively trying to reduce their 
impact on the environment, however, this is not widespread and is still evolving (Cherian & Jacob, 2012). 
Therefore, the question of whether consumer awareness the green marketing performed by companies and 
whether which will increase consumer’s purchase intention that requires an in-depth discussion.  

In addition to green consciousness, innovation is another important aspect that influences consumers’ purchase 
intention and market performance (Pujari, 2006). Meanwhile, green marketing as an opportunity for innovation 
(Ottman, 2013). Freeman (1982) proposed that “not to innovate is to die”; this means innovation will influence 
enterprise growth and determine whether or not an enterprise will survive. Thus, a company must constantly 
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innovate in order to survive in a competitive environment (Porter & Van, 1995). Hurley and Hult (1998) found 
that almost all industries engaged in innovative activities in a dynamic market. However, the question of how the 
companies’ innovation strategies are perceived by consumers and how effective they are requires further 
exploration.  

Many scholars studied green marketing and innovation separately, such as: Charter (1991), Peattie (1992), and 
Prakash (2002) investigated the topic of green marketing; Vrakking (1990) and Higgins (1995) studied 
innovation issue. But, few studies have discussed the combination of both issues. However, a key question when 
focusing on green products is what is the consumer’s perception? Is the item a green product or an innovative 
product? Which one is more important in influencing consumers’ purchase intention? These issues are few been 
discussed simultaneously.  

In addition to green marketing and innovation aspects, there are the between-antecedent (that is, green marketing 
and innovation aspects) mediator variables and consequence variables (such as purchase intention). Monroe and 
Krishnan (1985) proposed that consumer perception of product price is an indicator of perceived quality and 
perceived sacrifice, and perceived value can be obtained by comparing the perceived quality and perceived 
sacrifice. This perceived value affects purchase intention. On the other hand, higher perceived risk will hinder 
consumers’ purchase intention? In light of the above, this study aims to investigate the impact of green 
marketing awareness and perceived innovation of green products on purchase intention. At the same time, the 
perceived factors, including perceived quality, perceived price, perceived risk, and perceived value are all used 
as mediator variables to establish a full relationship model. Furthermore, we compare the effect of green 
marketing awareness and perceived innovation. 

Obviously, using energy-saving lamps will be the trend in the future. Due to energy-saving lamp can save energy 
and reduce carbon dioxide emissions. Therefore, energy-saving lamps are selected as a study object. On the other 
hand, a survey done by Shelton Group Eco Pulse showed that the green products consumers most want to buy 
are household cleaning products (75%) (Green Business News, 2010). Thus, an environmental cleanser is 
another product selected for this study. Both of these two products are meet the definition of green product by 
Ottman, Stafford & Hartman (2006) and Dangelico & Pontrandolfo (2010). They proposed that the main types of 
environmental focus of green product development, namely energy, resources, reducing pollution and waste. 
Consumers in Taiwan were interviewed to explore their perceptions about green marketing and innovation 
toward energy-saving lamp and environmental cleanser, and their perceived quality, perceived price, perceived 
risk, perceived value and purchase intention focus on these two green products. 

2. Literature Review and Research Hypotheses 

2.1 Consumer’s Green Marketing Awareness and Perceived Quality  

Green marketing is an organized environmental protection campaign that the general public cares about because 
it improves the environment (Kotler & Armstrong, 2008). Grewal and Levy (2008) proposed that green 
marketing provides consumers with more eco-friendly products through strategies employed by the relevant 
enterprises. Therefore, green marketing can more protect environment than general marketing methods (Gail, 
2010). Polonsky (2011) defined green marketing as that all activities designed by companies in order to satisfy 
human needs or wants with minimal detrimental impact on the natural environment. Consumer’s green 
marketing awareness means consumer aware that green marketing covers the overall brand of marketing 
activities undertaken by companies in a manner that they promote manufacture of products or service operation 
which have a positive impact on environment or alternatively reduce negative impact on the environment 
(Cherian & Jacob, 2012). Chen and Kao (2005) addressed six dimensions for green marketing evaluation: green 
products, green manufacturing and packaging, green design, green promotion, green enterprises, and green 
consumption. The indictors for measuring consumers’ green marketing awareness in this study are designed 
based on these six dimensions of Chen and Kao (2005). 

Perceived quality means evaluates consumer perception on the quality of a product (Tsiotsou, 2006); represents 
consumers’ overall judgment on the superiority of a product (Zeithaml, 1988). Perceived quality is influenced by 
consumers’ subjective perception and environmental contexts (Zeithaml & Bitner, 2000). In this study, perceived 
quality is measured using the four dimensions of Petrick (2002): superiority, consistency, dependability, and 
reliability, since these can be used to measure consumers’ overall judgment of a product or service. 

When consumer aware a company performs green marketing that can increases consumers’ perception of high 
quality, purchase intention, and environmental perception of the products (Lin, 1996). Ottman (1999) pointed out 
that the goals of green marketing are as follows: (1) products should be developed to satisfy consumers in quality, 
function, price, and convenience as well as influence the environment the least; (2) products should establish a 
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high-quality image. Hence, the one of the fundamental reason for consumers to purchase green products lies in 
the expectation of high quality in green products. Hendershot (2009) proposed that green products provide high 
quality and high efficiency and offer consumers extra benefits, such as being healthier. Simon (1992) proposed 
that the quality of a green product is better than others. Thus, consumers will perceive the quality positively if 
they feel a product has green marketing characteristics. However, Drumwright (1998) point out that consumers 
felt green goods were lower quality and impede purchase that need further explore. Therefore, the following 
hypothesis is established: 

H1: Green marketing awareness by consumer toward a green product has a positive influence on consumer’s 
perceived quality. 

2.2 Green Marketing Awareness and Perceived Price 

Perceived price is a feeling that consumers have about the price of a product; it is an overall concept including 
the paid currency and non-currency costs (Zeithaml, 1988). Generally, it is difficult for consumers to remember 
the actual price of a product, so the actual price is transferred into one concept. For example, “cheap” indicates a 
low price or better value, whereas “expensive” indicates a high price or goods cost more; these perceptions, 
which easily stay in one’s memory, indicate the so-called perceived price (Kashyap & Bojanic, 2000). Petrick 
(2002) proposed six indexes to measure consumers’ perceived price: an excellent purchase, equivalent value, 
above the value, reasonable price, economic, and a fine trade. These indexes were used to design the 
measurement items for consumers’ perceived price in this study. 

Kassarjian (1971) discovered that consumers’ concern about environmental pollution was a crucial variable that 
made them willing to purchase green products with a higher price. MacKenzie (2000) found that 75% of 
Americans were willing to purchase green products with a higher price. The TNS Global Market Research 
investigation found that 52% of people in Taiwan were willing to pay extra money for green products (TNS, 
2008). Green Gauge’s study discovered that 74% of consumers thought that green products were worth higher 
prices (Makower, 2009). Boston Consulting Group’s investigation showed that 82% of consumers were willing 
to pay more for green products (Hendershot, 2009). It is thus obvious that most people in various countries are 
willing to spend extra money for green products. Thus, consumers tend to have higher price perception toward 
the green products (Leonidou, Katsikeas & Morgan, 2012). Therefore, the following hypothesis is established: 

H2: Green marketing awareness by consumer toward a green product has a positive influence on consumer’s 
perceived price. 

2.3 Green Marketing Awareness and Perceived Risk 

Perceived risk indicates consumers’ uncertainty about the outcomes of individual purchase, use, or disposal 
behavior (Hoyer & Macinnis, 2010). Any uncertainty or unfavorable result that consumers perceive is 
subjectively an expected loss (Sweeney, Soutar, & Johnson, 1999). Perceived risk can be defined as the 
characteristics and sum of the risk that consumers expect from particular purchase behavior (Lim, 2003). 
Consumers’ perceived risk is multi-dimensional (Roselius, 1971). Jacoby and Kaplan (1972) divided consumers’ 
perceived risk into five categories: financial risk, performance risk, physical risk, psychological risk, and social 
risk. Kaplan (1974) further proved that these five types of risk could be used to explain the overall concept of 
consumers’ perceived risk. Hence, this study uses these five categories to measure consumers’ perceived risk. 

Since green marketing provides consumers with more eco-friendly products (Grewal & Levy, 2008), it is an 
organized campaign that protects the general public and improves the environment (Kotler & Armstrong, 2008). 
Bjorner et al. (2004) pointed out that the implementation of green marketing can help consumers identify 
environmentally friendly products and form a basis for buying green products, which can also reduce consumer 
uncertainty. Therefore, consumers will perceive that green products have more value and reduce their perceived 
risk (Gail, 2010; Leonidou, Katsikeas, & Morgan, 2012). Thus, the high green marketing awareness by consumer, 
will reduced consumer’s perceived risk. Therefore, the following hypothesis is established: 

H3: Green marketing awareness by consumer toward a green product has a negative influence on consumer’s 
perceived risk. 

2.4 Green Marketing Awareness and Perceived Value 

Zeithaml (1988) defined consumers’ perceived value as the overall evaluation consumers made of a product 
based on their gains and what they paid. Sheth, Newman, and Gross (1991) proposed five types of perceived 
value—functional value, social value, emotional value, epistemic value, and conditional value—which further 
influence consumers’ selection. Moreover, Sweeney and Soutar (2001) classified perceived value into four 
dimensions: emotional, social, quality/performance, and price/monetary. These dimensions were referred to in 
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the design of the measurement items for perceived value in this study. 

The motive for consumers to purchase green products is that green products provide extra value, such as high 
security and environmental protection (Manget, 2009). If consumers perceive the functions and effects of green 
goods, their perceived value of green marketing will definitely improve (Yan & Chang, 2006). To take 
energy-saving lamps as an example, if consumers think that these lamps can save energy and reduce carbon 
emissions in ways that meet the principles of environmental protection, such as reducing, reusing, and recycling, 
they will think purchasing energy-saving lamps is valuable behavior (Chang, 2005). Thus, the greater consumers’ 
perception of a product’s green marketing, the higher the perceived value is. Therefore, the following hypothesis 
is established: 

H4: Green marketing awareness by consumer toward a green product has a positive influence on consumer’s 
perceived value. 

2.5 Green Marketing Awareness and Purchase Intention 

Purchase intention indicates an emotional reaction resulting from consumers’ overall evaluation of a product, and 
also indicates the possibility that consumers would like to purchase the product (Grewal, Monroe, & Krishnan, 
1998). Purchase intention is the most precise predictor of purchase behavior (Morwitz & Schmittlein, 1992).  

Zeithaml (1988) proposed three indexes—the possibility that consumers will purchase the product, whether they 
consider buying the product, and whether they will recommend the product to their relatives and friends—as the 
variables for measuring purchase intention. Dodds, Monroe, and Grewal (1991) raised items for measuring 
purchase intention, including purchase possibility, purchase price, purchase probability, and purchase intention. 
Bei and Yu (2001) measured consumers’ purchase intention using two major items: re-purchase and 
recommending the item to other consumers. The above indexes were used in the development of the 
measurement variables for purchase intention in this study. 

Balderjahn (1988) found that consumers possessing a positive attitude about environmental protection would 
purchase and use more green products. Consumers begin to value environmental issues gradually and 
consequently become more willing to purchase green products (Loudon & Bitta, 1988). Greenseal (2009) found 
that most consumers were still willing to purchase green products even in an economic downturn. Burst Media’s 
(2010) investigation showed that consumers believing in the green concept were willing to spend more money to 
purchase green organic products. Environmental advertisements and Ecological packaging are positively related 
with the green purchase intention (Ansar, 2013). Therefore, the following hypothesis is established: 

H5: Green marketing awareness by consumer toward a green product has a positive influence on consumer’s 
purchase intention. 

2.6 Perceived Innovation and Perceived Quality 

An “innovation” indicates any new product, service, or creative element considered to be novel, including 
technological improvements, new changes to products and production, and new marketing methods (Porter, 
1990). Innovation also represents updates to design that distinguish an organization from its competitors 
(Vrakking, 1990). De Brentani (2001) addressed that innovation indicates the degree of developing new products 
or gradual improvement, and simultaneously took into account novelty in technologies and markets.  

Higgins (1995) classified innovation into four types: product innovation, procedure innovation, marketing 
innovation, and management innovation. Betz (2003) divided innovation into product innovation, manufacturing 
process innovation, and service innovation. Rogers (1995) argued that innovation has five features: relative 
advantage, compatibility, complexity, trialability, and observability. He suggested these features are identified by 
consumers as perceived innovation. Therefore, perceived innovation is a required measure based on the 
consumer viewpoint. 

Kwaku (1995) found that the more curious consumers felt about an innovative product, the more they would 
recognize any improvement in its quality, functions, and benefits. Roberston (1985) argued that compared with 
existing products, innovative products provide greater value and quality. Ottenbacher and Gnoth (2005) 
addressed that innovation could improve the quality of products and attract potential customers to purchase. 
Therefore, this study proposes the following hypothesis: 

H6: Consumers perceptions on product innovation will positive influence on consumer’s perceived quality. 

2.7 Perceived Innovation and Perceived Price 

When introduce an innovative product, many companies take a high pricing, so the prices of innovative products 
are usually higher (Kotler & Armstrong, 2008). Furthermore, most consumers think that innovative products 
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have new functions or better utility, so their prices will be relatively higher (OECD, 2009). Since consumers 
interested in an innovative product tend to like exciting and novel things, they are willing to take risks and pay 
more (Roger, 1995). NPD (2010) investigated consumers’ perception and attitudes about innovative products and 
also found that consumers thought innovative products were worth higher prices. Therefore, this study proposes 
the following hypothesis: 

H7: Consumers perceptions on product innovation will positive influence on consumer’s perceived price.  

2.8 Perceived Innovation and Perceived Risk 

Ram (1987) showed that consumers might deny the existence of innovation, and innovation resistance originated 
from consumers’ normal response based on this instinct. When consumers perceive risk due to functional or 
mental obstacles, they try to delay the adoption of innovation (Ram & Sheth, 1989). Rogers (1995) argued that 
not all innovations would be accepted positively; there could be obstacles that cause consumers to refuse to 
purchase innovative products. 

Sheth (1981) considered that innovation resistance mainly came from the consumer’s behavioral habits and the 
perceived risk of adopting innovation. Ram (1989) brought up three factors of innovation resistance: risk, the 
necessity for more information, and the previous structure of faith. All these obstacles increase consumers’ 
perceived risk of innovative products. Therefore, this study proposes the following hypothesis: 

H8: Consumers perceptions on product innovation will positive influence on consumer’s perceived risk. 

2.9 Perceived Innovation and Perceived Value 

Rogers (1995) proposed that the influence of innovation on consumers included the advance of relative 
predominance, that is, product innovation brings consumers positive value. Flint et al. (1997) argued that 
customer value would improve due to the influence of critical events, such as technological and service 
innovations. Bourdeau et al. (2002) also proved that consumers advanced each type of value while using 
innovative technology. Weerawardena (2003) addressed that innovation gradually improves products, production, 
service, and marketing systems to increase customer value. Tsai et al. (2010) discovered that developing new 
products and new services positively influences consumers’ expectations and satisfaction and further enhances 
customer value. Therefore, this study proposes the following hypothesis: 

H9: Consumers perceptions on product innovation will positive influence on consumer’s perceived value. 

2.10 Perceived Innovation and Purchase Intention 

Innovative products should bring consumers more value in order to increase their acceptance and raise their 
purchase intention (Holak, 1988). Boyd and Mason (1999) found that the attraction of innovation influenced 
consumers’ attitudes and tendencies, which further influences their purchase intention.  

Holak and Lehmann (1990) pointed out that the predominance of a product more innovative than previous 
products could be regarded as an index of related product benefits, that is, of the major concerns for enhancing 
consumers’ purchase of innovative products. Horn and Salvendy (2006) found that if consumers were provided 
more detailed information on innovative products, their purchase intention would be positively stimulated. 
Therefore, this study proposes the following hypothesis: 

H10: Consumers perceptions on product innovation will positive influence on consumer’s purchase intention. 

2.11 Perceived Quality and Perceived Value 

Generally, higher perceived quality generates higher perceived value (Monroe & Krishnan, 1985; Zeithaml, 
1988). Hence, when perceived quality is greater than perceived sacrifice, consumers have positive perceived 
value. A positive relationship thus exists between perceived quality and perceived value. 

According to Chen and Dubinsky (2003) and Grewal et al. (1998), the value that consumers gain is mainly the 
benefit obtained from product quality. The greater the product quality consumers perceive, the higher is the 
perceived value. Therefore, this study proposes the following hypothesis: 

H11: Consumer’s perceived quality toward a green product has a positive influence on consumer’s perceived 
value. 

2.12 Perceived Quality and Purchase Intention 

Chaudhuri (2002) considered perceived quality to be an important factor in consumers’ satisfaction, in that the 
higher perceived quality consumers had, the higher their purchase intention was. Zeithaml’s (1988) causal 
relation model showed that consumers’ purchase intention depended on perceived value, and perceived value 
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came from perceived quality, so the increase of perceived quality increased consumers’ purchase intention. 
Dodds et al. (1991) also discovered that perceived quality positively influenced perceived value, and perceived 
value also positively influenced purchase intention. Petrick (2004) found that when the perceived quality of a 
product was high, the perceived value would be high, and the purchase intention would also increase. Tsiotsou 
(2006) further proved that perceived quality and purchase intention were directly positively correlated, so 
perceived quality could be used in predicting purchase intention. Therefore, this study proposes the following 
hypothesis: 

H12: Consumer’s perceived quality toward a green product has a positive influence on consumer’s purchase 
intention. 

2.13 Perceived Price and Perceived Value 

Bruce and Abhijit (2002) indicated that when consumers perceive that a price is high, they feel what they paid is 
more than what they gained, so the perceived value decreases. Therefore, they proved that perceived price has a 
direct negative influence on perceived value (Oh, 1999; Tam, 2004). Previous research has also found that price 
has a direct negative influence on perceived value (Dodds et al., 1991; Sweeney, Soutar & Johnson, 1999). 
Therefore, this study proposes the following hypothesis: 

H13: Consumer’s perceived price toward a green product has a negative influence on consumer’s perceived 
value. 

2.14 Perceived Price and Purchase Intention 

Tsai and Lee (1999) argued that perceived price indicates consumers’ sensitivity to price variation: people with 
greater price perception were described as being less willing to purchase products. 

Suter and Hardesty (2005) pointed out that consumers’ perceived price has significant influence on their 
purchase intention. When the price of a product is obviously high, consumers think they are treated unfairly, and 
the purchase intention decreases (Maxwell, 2001; Babin, Hardesty & Suter, 2003). Therefore, this study proposes 
the following hypothesis: 

H14: Consumer’s perceived price toward a green product has a negative influence on consumer’s purchase 
intention. 

2.15 Perceived Risk and Perceived Value 

Wood and Scheer (1996) regarded perceived risk as a necessary cost to obtain a product that influences the 
perceived value through overall trade evaluation. Agarwal and Teas (2001) suggested that a significantly 
negative relation exists between perceived risk and consumers’ perceived value. Tsai, Lee, and Wu (2004) and 
Wood and Scheer (1996) discovered that for consumers, perceived risk is an invisible cost when purchasing 
products, and it has direct negative influence on perceived value. When consumers make purchase decisions, 
they evaluate risk, and when their perceived risk of a product is high, their perceived value of the product is 
lowered (Sweeney et al., 1999). Therefore, this study proposes the following hypothesis: 

H15: Consumer’s perceived risk toward a green product has a negative influence on consumer’s perceived value. 

2.16 Perceived Risk and Purchase Intention 

When consumers cannot predict purchase results and feel uncertain, perceived risk exists in their 
decision-making process (McKnight et al., 2002). Bettman (1973) argued that consumers’ purchase intention is 
influenced negatively by perceived risk. Roselius (1971) pointed out that when encountering perceived risk, 
consumers usually have diversified reactions, one of which is to delay the purchase behavior in order to transfer 
the loss. 

Taylor (1974) considered that before purchasing, consumers perceive the risk a product could generate; this type 
of risk reduces consumers’ purchase impulse because they want to avoid unpleasantness after the purchase. 
Shimp and Bearden (1982) and Garretson and Clow (1999) also found that when consumers have high perceived 
risk, their purchase intention is reduced. Therefore, this study proposes the following hypothesis: 

H16: Consumer’s perceived risk toward a green product has a negative influence on consumer’s purchase 
intention. 

2.17 Perceived Value and Purchase Intention 

Fornell, Johnson, Anderson, Cha, and Bryant (1996) pointed out that consumers are influenced by perceived 
value when they purchase products. Thus, consumers’ purchase intention depends on their perceived value of a 
product, which indicates a positive association between perceived value and purchase intention (Zeithaml, 1988; 
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Grewal et al., 1998). 

Kaufman (1998) considered that perceived value could be used to discover customers’ desire, demand, and 
exchange value for goods or services when deciding whether or not to purchase. Perceived value is consumers’ 
subjective perception; it is relevant to consumers’ emotional response and consumption experience and further 
influences consumer behavior (Dumana & Mattilab, 2005). Rizwan et al. (2013) found that green perceived 
value is positively associated with green purchase intention. Since the value of a product in a consumer mind 
will establish a trust and therefore the consumers’ purchasing behavior will also be encouraged. Thus, high 
perceived value increases consumers’ purchase intention (Bellizzi, 1981). Therefore, this study proposes the 
following hypothesis: 

H17: Consumer’s perceived value toward a green product has a positive influence on consumer’s purchase 
intention. 

3. Research Design 

3.1 Research Framework  

To summarize the literature review and research hypothesis, this study establishes the research framework 
depicted in Figure 1. This study is the first to explore two independent variables—green marketing awareness 
and perceived innovation; how these independent variables affect the mediator variables of perceived quality, 
perceived price, perceived risk, and perceived value; and further how to affect the dependent variable, purchase 
intentions. 

 

 

Figure 1. Research framework 

 

3.2 Questionnaire Design 

The self-completion questionnaire is “a questionnaire that the respondent answers without the aid of an 
interviewer” (Bryman & Bell, 2011). Thus the respondents cannot be influenced by the interviewer; their 
answers should be more objective. A questionnaire is “a formalized framework consisting of a set of questions 
and scales designed to generate primary data” (Shiu et al., 2009). As said previously a self-completion 
questionnaire seems to be the best approach for the quantitative method.  

Therefore, the related literature and measurement items were first used as a reference for the design of the draft 
questionnaire. The questionnaire is divided into eight sections: green marketing awareness (reference from Chen 
and Kao (2005)), perceived innovation (reference from Betz (2003)), perceived quality (reference from Petrick 
(2002)), perceived price (reference from Petrick (2002)), perceived risk (reference from Kaplan (1974)), 
perceived value (reference from Sweeney and Soutar (2001)), and purchase intention (reference from Dodds, 
Monroe, and Grewal (1991)and Bei and Yu (2001)); all were evaluated with a seven-point Likert scale, where a 
higher score indicates stronger agreement. There is also a final section that records demographics using a 
nominal scale. 

Next, a pretest was administered to determine the necessary modifications. In this step, 30 consumers were 
selected through convenience sampling for interviews. The results showed that some of the questions were 
ambiguous and required revisions that were incorporated.  

After modification, convenience sampling was applied again to pick 50 interviewees for each 
product—energy-saving lamps and an environmental cleanser—to perform the pilot test. The modified questions 
were answered, and reliability and validity were analyzed. After reliability and validity testing, two perceived 
risk items for both products with factor loading lower than 0.6 and correlation coefficients of item-to-total lower 
than 0.5 were removed, and the analysis was performed again. The results revealed that the Cronbach’s α value 
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of each measurement aspect exceeded 0.7 and the item-to-total correlations coefficient was larger than 0.5 that 
show the good reliability (Nunnally, 1978). The factor analysis show that the eigenvalue of each measurement 
factor was larger than 1, the cumulative explained variance of each measurement factor was higher than 0.5, the 
factor loading of each question was larger than 0.6, which show that all of the measurement dimensions have 
convergent validity (Kaiser, 1958; Kerlinger, 1978). Hence, the remaining items were used as the formal 
questionnaire for a large-scale survey.  

4. Research Results and Discussion 

4.1 Sampling 

In this study, Taiwanese consumers older than 20 years were selected as the main interviewees. The sample size 
was calculated using the concept of probability sampling. This study assumed that tolerable error(e) is 5%, 
population proportion(P) is 0.5, and confidence interval is 95%(Z=1.96). Then the formula of sample size shown 
as: Z2*P*(1-P)/e2= (1.96)2*0.5*(1-0.5)/(0.05)2=384.16. Therefore, 385 is a suitable sample size of questionnaire. 
Beside, Boomsma & Hoogland (2001) defined that 400 is the best and appropriate of the sample size, so we take 
400 questionnaires as our sample size.  

Convenience sampling is a sampling technique that obtains and collects the relevant information from sampling 
is normally used for collecting a large number of completed surveys speedily and with economy. Through a 
convenience sampling method, 400 interviewees were selected for each product. After two months, we received 
630 valid questionnaires; 320 dealt with energy-saving lamp and 310 dealt with the environmental cleanser. 

The sample structure shows that the two groups of respondents had similar backgrounds. The major 
characteristics of the two groups (energy-saving lamps and environmental cleanser) were that most respondents 
were female (60.9%, 61.9%), aged 21–30 (39.1%, 37.4%), college graduates (52.5%, 50.6%), and single (67.2%, 
64.8%), and that the main reason they purchase green products is because they want to be environmentally 
friendly (85.0%, 85.8%). 

4.2 Reliability and Validity Analysis 

The Cronbach’s α, correlation, and factor analyses were applied to evaluate the reliability and validity of the 
valid questionnaires. The results show that the Cronbach’s α of each measurement is greater than 0.7, which 
means the reliability of each measurement is high (Nunnally, 1978). The validity analysis results show that the 
eigenvalues of the measurement factors are greater than 1, the cumulative explained variances are all greater than 
0.5, the factor loadings are all greater than 0.5, and the correlation coefficients of item-to-total are all greater than 
0.5 (as shown in Tables 1 and 2), which means that all of the measurement dimensions have convergent validity 
(Kaiser, 1958; Kerlinger, 1978). 

 

Table 1. Reliability and validity analysis—Energy-Saving Lamp 

 
Items 

Item-total 
correlation 
coefficients 

Factor 
loading 

Eigenvalue 
Cumulative 
explained 
variance % 

Cronbach’s 
α 

Green marketing awareness 

Energy-Saving Lamp can reduce environmental pollution 0.674 0.765 4.904 61.304 0.909 

Energy-Saving Lamp is a green product 0.782 0.850 

The production of Energy-Saving Lamp can reduce the waste of 
resources 

0.721 0.799 

Energy-Saving Lamp meet the concept of carbon reduction 0.783 0.851 

Energy-Saving Lamp comply with environmental protection 
concept 

0.623 0.702 

Energy-Saving Lamp enable consumers pay attention on 
environmental issues 

0.587 0.665 

Energy-Saving Lamp can meet social responsibility 0.719 0.792 

Using Energy-Saving Lamp is right behavior  0.750 0.820 

Perceived innovation 

Energy-Saving Lamp is a improvement product 0.658 0.757 4.650 51.671 0.881 

Energy-Saving Lamp has innovation concept 0.729 0.812 

The function of Energy-Saving Lamp has great difference 0.567 0.659 

Energy-Saving Lamp has different design  0.594 0.686 

Energy-Saving Lamp can saving more  0.549 0.633 
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The cleaning effect of Energy-Saving Lamp will stronger 0.570 0.659 

Energy-Saving Lamp has a creative promotion method 0.741 0.812 

Energy-Saving Lamp can attracting consumer 0.581 0.682 

The innovation idea of Energy-Saving Lamp is outstanding 0.651 0.744 

Perceived quality 

The quality of Energy-Saving Lamp is superior  0.775 0.860 3.913 78.268 0.929 

The quality of Energy-Saving Lamp is stable 0.880 0.931 

The quality of Energy-Saving Lamp is reliability 0.860 0.920 

The quality of Energy-Saving Lamp is high 0.880 0.929 

The quality of Energy-Saving Lamp is effective 0.670 0.772 

Perceived price 

The price of Energy-Saving Lamp is expensive 0.840 0.923 3.023 75.566 0.890 

The price of Energy-Saving Lamp is costly 0.858 0.932 

The price of Energy-Saving Lamp is higher than the ordinary 
cleanser 

0.662 0.801 

The price of Energy-Saving Lamp is higher than my expected 0.680 0.812 

Perceived risk 

I am afraid that Energy-Saving Lamp is unvalued 0.682 0.792 3.890 64.840 0.891 

I am afraid that Energy-Saving Lamp cannot meet the expectation 0.721 0.820 

I am afraid that Energy-Saving Lamp cannot ensure its safety 0.698 0.792 

I am afraid that Energy-Saving Lamp can not to protect my health 0.723 0.811 

I am afraid that Energy-Saving Lamp is useless  0.706 0.798 

I am afraid that Energy-Saving Lamp is ineffectiveness  0.730 0.818 

Perceived value 

Energy-Saving Lamp give me extra value 0.757 0.844 3.801 76.015 0.921 

It’s worth to pay more money for  Energy-Saving Lamp 0.799 0.875 

Energy-Saving Lamp have high utility 0.821 0.891 

Energy-Saving Lamp can meet my requirements  0.820 0.890 

Energy-Saving Lamp give me more benefits than the costs  0.777 0.859 

Purchase intention 

I like to purchase Energy-Saving Lamp 0.765 0.851 3.799 75.892 0.921 

I will pay more money on Energy-Saving Lamp 0.784 0.866 

I will take Energy-Saving Lamp as a first consideration 0.800 0.877 

I will repeat purchasing Energy-Saving Lamp 0.881 0.930 

I will recommend other people to purchase  Energy-Saving Lamp 0.739 0.831 

 

Table 2. Reliability and validity analysis—Environmental Cleanser 

 
Items 

Item-total 
correlation 
coefficients 

Factor 
loading 

Eigenvalue 
Cumulative 
explained 
variance % 

Cronbach’s 
α 

Green marketing awareness 

Environmental Cleanser can reduce environmental pollution 0.721 0.801 5.007 62.584 0.914 

Environmental Cleanser is a green product 0.756 0.828 

The production of Environmental Cleanser can reduce the waste 
of resources 

0.725 0.798 

Environmental Cleanser meet the concept of carbon reduction 0.785 0.847 

Environmental Cleanser comply with environmental protection 
concept 

0.685 0.759 

Environmental Cleanser enable consumers pay attention on 
environmental issues 

0.724 0.791 

Environmental Cleanser can meet social responsibility 0.651 0.728 

Using Environmental Cleanser is right behavior  0.692 0.770 

Perceived innovation 

Environmental Cleanser is a improvement product 0.684 0.758 5.532 61.463 0.921 

Environmental Cleanser has innovation concept 0.730 0.795 

The function of Environmental Cleanser has great difference 0.631 0.703 

Environmental Cleanser has different design 0.738 0.799 

Environmental Cleanser can saving more  0.701 0.765 
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The cleaning effect of Environmental Cleanser will stronger 0.703 0.767 

Environmental Cleanser has a creative promotion method 0.787 0.843 

Environmental Cleanser can attracting consumer 0.744 0.809 

The innovation idea of Environmental Cleanser is outstanding 0.743 0.809 

Perceived quality 

The quality of Environmental Cleanser is superior  0.807 0.880 3.922 78.444 0.930 

The quality of Environmental Cleanser is stable 0.858 0.917 

The quality of Environmental Cleanser is reliability 0.870 0.924 

The quality of Environmental Cleanser is high 0.862 0.919 

The quality of Environmental Cleanser is effective 0.682 0.781 

Perceived price 

The price of Environmental Cleanser is expensive 0.824 0.907 3.162 79.039 0.911 

The price of Environmental Cleanser is costly 0.857 0.926 

The price of Environmental Cleanser is higher than the ordinary 
cleanser 

0.752 0.858 

The price of Environmental Cleanser is higher than my expected 0.761 0.864 

Perceived risk 

I am afraid that Environmental Cleanser is unvalued 0.696 0.808 3.676 61.263 0.873 

I am afraid that Environmental Cleanser can not meet the 
expectation 

0.725 0.827 

I am afraid that Environmental Cleanser cannot ensure its safety 0.730 0.826 

I am afraid that Environmental Cleanser can not to protect my 
health 

0.682 0.787 

I am afraid that Environmental Cleanser is useless  0.579 0.695 

I am afraid that Environmental Cleanser is ineffectiveness  0.632 0.745 

Perceived value 

Environmental Cleanser give me extra value 0.724 0.822 3.631 72.629 0.906 

It’s worth to pay more money for Environmental Cleanser 0.759 0.849 

Environmental Cleanser have high utility 0.769 0.856 

Environmental Cleanser can meet my requirements  0.764 0.854 

Environmental Cleanser give me more benefits than the costs  0.798 0.879 

Purchase intention 

I like to purchase Environmental Cleanser 0.792 0.872 3.813 76.254 0.922 

I will pay more money on Environmental Cleanser 0.765 0.852 

I will take Environmental Cleanser as a first consideration 0.802 0.877 

I will repeat purchasing Environmental Cleanser 0.875 0.925 

I will recommend other people to purchase  Environmental 
Cleanser 

0.750 0.838 

 

4.3 Structural Relationship Analysis 

Testing of the hypotheses in this section was analyzed through inferential statistics and it was tried to find a 
suitable response for research questions given to confirmation or rejection of hypotheses. Using structural 
equations models to analysis the causal relationship among the variables then to test the hypothesis was suitable. 

This study used AMOS 17.0 software for structural equation modeling (SEM) analysis to understand the 
relationships among multiple variables and their intensity. According to the principle of the good model: the 
value of GFI, NFI, RFI and CFI should exceed 0.9 (Joreskog & Sorbom, 1989); AGFI should exceed 0.8 (Segars 
& Grover, 1993), RMSEA should be no more than 0.08 (Browne & Cudek, 1993), and the ratio of χ2 /df should 
be less than 3 (Maciver & Camines, 1981) to test the fitness of the model. The results of SEM analysis show that 
the fitness of the full models for both products met or were close to the criteria, so the models were acceptable 
(as shown in Figures 2 and 3). Meanwhile, the results show that most of the hypotheses are supported, as shown 
in Table 3. 
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Figure 2. Relationship model of Energy-Saving Lamp 

 

 
Figure 3. Relationship model of Environmental Cleanser 

 

Table 3. The results of hypotheses test 

Research hypotheses 
Research results 

Energy-Saving Lamp Environmental Cleanser

H1: Green marketing awareness by consumer toward a green product has a positive 
influence on consumer’s perceived quality. 

Supported(+**) Supported(+***) 

H2: Green marketing awareness by consumer toward a green product has a positive 
influence on consumer’s perceived price. 

Rejected(-*) Rejected(n.s) 

H3: Green marketing awareness by consumer toward a green product has a negative 
influence on consumer’s perceived risk. 

Supported(-***) Supported(-**) 

H4: Green marketing awareness by consumer toward a green product has a positive 
influence on consumer’s perceived value. 

Supported(+**) Supported(+***) 

H5: Green marketing awareness by consumer toward a green product has a positive 
influence on consumer’s purchase intention. 

Supported(+**) Supported(+*) 

H6: Consumers perceptions on product innovation will positive influence on consumer’s 
perceived quality 

Supported(+***) Supported(+***) 

H7: Consumers perceptions on product innovation will positive influence on consumer’s 
perceived price. 

Supported(+***) Supported(+***) 

H8: Consumers perceptions on product innovation will positive influence on consumer’s 
perceived risk. 

Supported(+**) Supported(+*) 

H9: Consumers perceptions on product innovation will positive influence on consumer’s 
perceived value. 

Supported(+*) Supported(+**) 
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H10: Consumers perceptions on product innovation will positive influence on consumer’s 
purchase intention. 

Rejected (n.s) Rejected (n.s) 

H11: Consumer’s perceived quality toward a green product has a positive influence on 
consumer’s perceived value. 

Supported(+***) Supported(+***) 

H12: Consumer’s perceived quality toward a green product has a positive influence on 
consumer’s purchase intention. 

Supported(+**) Supported(+***) 

H13: Consumer’s perceived price toward a green product has a negative influence on 
consumer’s perceived value. 

Supported(-*) Supported(-***) 

H14: Consumer’s perceived price toward a green product has a negative influence on 
consumer’s purchase intention. 

Supported(-*) Rejected (n.s) 

H15: Consumer’s perceived risk toward a green product has a negative influence on 
consumer’s perceived value. 

Rejected (n.s) Rejected (+*) 

H16: Consumer’s perceived risk toward a green product has a negative influence on 
consumer’s purchase intention. 

Rejected (n.s) Rejected (n.s) 

H17: Consumer’s perceived value toward a green product has a positive influence on 
consumer’s purchase intention. 

Supported(+***) Supported(+***) 

Note. *P<0.05, **P<0.01, ***P<0.001, n.s: No significance. 

 

This study went further to compare the relationship models of the two products (energy-saving lamp and an 
environmental cleanser); the results show that three paths differ between two products. The three paths are the 
influence of green marketing on perceived price, the influence of perceived price on purchase intention, and the 
influence of perceived risk on perceived value (dotted line in Figure 4). The first difference path shows that 
consumers’ green marketing awareness for energy-saving lamp has a significantly negative impact on the 
perceived price, but there is no significant impact for the environmental cleanser. Second, consumers’ perceived 
price for energy-saving lamp has a significantly negative impact on the purchase intention, but there is no 
significant impact for the environmental cleanser. Third, consumers’ perceived risk for the environmental 
cleanser has a significantly positive impact on the perceived value, but there is no significant impact for 
energy-saving lamp.  

With the above exceptions, the paths and direction of the relationships are the same for the two products. The 
results show that the relationship paths (solid line in Figure 4) for energy-saving lamp and the environmental 
cleanser have a high degree of similarity. The results also establish a specific and valid relationship model for 
consumption patterns of green products, which is an important contribution (solid line in Figure 4).  

 

 
Figure 4. Integration of the common path 

 

4.4 Influence Effects of Each Aspect 

To compare the effects of consumers’ green marketing awareness and perceived innovation on purchase intention, 
we divided the total influence effect into direct and indirect effects (as shown in Table 4). 

Taking energy-saving lamp as an example, the total effect of green marketing awareness on purchase intention is 
0.3884, and the total effect of perceived innovation on purchase intention is 0.1977. The results show that the 
effect of green marketing awareness is greater than that of perceived innovation. Thus, the purchase intention for 
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energy-saving lamps is majorly dependent on whether the green marketing of the product can be perceived by 
consumers. 

When considering the environmental cleanser, the total effect of green marketing awareness on purchase 
intention is 0.3748, and the total effect of perceived innovation on purchase intention is 0.2722. The results also 
show that the purchase intention for the environmental cleanser is majorly dependent on whether the green 
marketing of the product can be perceived by consumers.  

Therefore, consumers’ green marketing awareness of a green product is a more important factor than perceived 
innovation in terms of purchase intention, which is another important finding.  

 

Table 4. Analysis of influence effects of each variable 

Independent 
variables 

Mediator 
variables 

Dependent 
variables 

Direct effect Indirect effect Total effect 

Energy-Sa
ving Lamp 

Environ-men
tal Cleanser 

Energy-Sa
ving Lamp 

Environ-men
tal Cleanser 

Energy-Sa
ving Lamp 

Environ-me
ntal Cleanser

Green marketing  
awareness 

 purchase 
intention 

0.202 0.174     

Green marketing 
awareness 

perceived quality purchase 
intention 

  0.0412 0.0538   

Green marketing 
awareness 

perceived price purchase 
intention 

  0.0261 -0.0008   

Green marketing 
awareness 

perceived risk purchase 
intention 

  0.0147 -0.0180   

Green marketing 
awareness 

perceived value purchase 
intention 

  0.0677 0.1463   

Green marketing 
awareness 

perceived quality 
& perceived 
value 

purchase 
intention 

  0.0298 0.0599   

Green marketing 
awareness 

perceived price 
& perceived 
value 

purchase 
intention 

  0.0091 -0.0160   

Green marketing 
awareness 

perceived risk & 
perceived value 

purchase 
intention 

  -0.0022 -0.0244 0.3884 0.3748 

Perceived 
innovation 

 purchase 
intention 

0.007 -0.106     

Perceived 
innovation 

perceived quality purchase 
intention 

  0.1198 0.1230   

Perceived 
innovation 

perceived price purchase 
intention 

  -0.0864 -0.0020   

Perceived 
innovation 

perceived risk purchase 
intention 

  -0.0073 0.0134   

Perceived 
innovation 

perceived value purchase 
intention 

  0.1069 0.1271   

Perceived 
innovation 

perceived quality 
& perceived 
value 

purchase 
intention 

  0.0866 0.1369   

Perceived 
innovation 

perceived price 
& perceived 
value 

purchase 
intention 

  -0.030 -0.0384   

Perceived 
innovation 

perceived risk & 
perceived value 

purchase 
intention 

  0.0011 0.0182 0.1977 0.2722 

Note. Total effect= Direct effect + Indirect effect. 

 

5. Conclusions and suggestions 

5.1 Conclusions and Discussion 

Through SEM analysis, this study establishes paths and a valid relationship model for green products and 
includes some important findings.  
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There are three paths differ based on the different types of green product; however, almost all the paths are the 
same for both green products. Therefore, the main relationship paths and relationship model are established as 
follows (see Table 4): 

(1). Consumers’ green marketing awareness has significantly positive influence on the perceived quality, 
perceived value, and purchase intention. The result was consistent with the concepts brought up by Ottman 
(1999) and Loudon & Bitta (1988). It indicates that the green marketing perceived by consumers in the green 
products brought consumers certain quality assurance, and the consumers believed that purchasing green 
products could satisfy their demand in terms of quality, use, and functions, and they would reduce environmental 
pollution and the waste of resources, which was worth consumers’ purchase. Consequently, the more influence 
consumers have on green marketing awareness, the higher the overall product value is raised, and the purchase 
intention will also be enhanced. 

(2). This study showed that consumers’ green marketing awareness has significantly negative influence on the 
perceived risk, which was consistent with the hypothesis in this study. The result corresponds to the research 
such as Bjorner et al. (2004) addressed that the implementation of a green marketing strategy helped consumers 
identify green products and further obtain trustworthy information as the basis of purchasing products, which 
indirectly reduced consumers’ uncertainty and perceived risk. 

(3). Consumers’ perceived innovation toward green products has significantly positive influence on the 
perceived quality, perceived price, perceived risk, and perceived value, which mutually proved the concepts 
brought up by Roberston (1985), Ram (1989), and Rogers (1995). This indicates that when consumers perceive 
the innovation of a green product, they will further perceive the quality changes, which strengthens their 
recognition of quality. Moreover, the perceived innovation has significant influence on the perceived price, 
indicating that when consumers perceive the innovation of a green product, they will further recognize that the 
price may increase. Meanwhile, when consumers perceive the innovation of green products, they will perceive 
uncertainties, such as the unsure value of new products, risk, and negatively stereotyped images, which will 
increase consumers’ perceived risk. Furthermore, the new functions of innovative green products satisfy more 
consumers’ demand, thus, the higher innovation of a green product consumers perceive, the higher the perceived 
value is. 

(4). Consumers’ perceived quality has a significantly positive influence on perceived value and purchase 
intention, which confirms the concepts addressed by Dodds et al. (1991). This indicates that when consumers 
perceive higher product quality, they also perceive better value, which leads to stronger purchase intention. 

(5). Consumers’ perceived price has a significantly negative influence on perceived value, which confirms the 
concepts brought up by Bruce and Abhijit (2002), Oh (1999), and Tam (2004). Therefore, when enterprises carry 
out sales strategies related to green products, they should consider the pricing of those green products. If the 
prices are too high, consumers’ perceived value will be reduced.  

(6). Consumers’ perceived value has significantly positive influence on the purchase intention, which mutually 
proved the concepts brought up by Zeithaml (1988), Kaufman (1998), and Dumana & Mattilab (2005). The 
higher consumers’ perceived value of green products is, the higher the tendency to have green consumption is. 
That is, consumers’ purchase intention depends on the perceived value of products, and when the perceived value 
is high, the purchase intention will also be high. 

(7). Consumers’ perceived risk has not significant influence on the purchase intention. Therefore, if consumers 
can perceive the green and innovative concepts of a product, the purchase intention will increase due to the raise 
of the perceived quality and perceived value instead of reducing risk. 

(8). According to the comparison between the green marketing awareness and perceived innovation influence on 
the purchase intention, the result indicates that the green marketing awareness has higher effect than perceived 
innovation. Therefore, green marketing awareness is most key factor for enhancing consumer’s purchase 
intention of green products. If manufacturers would like to increase consumers’ purchase intention of green 
products, it is better through the perception and feelings provided to consumers by a product’s green marketing 
concept in product, technology, production, and promotion. 

5.2 Managerial Implications 

In this study, not only was the relationship model developed, but measurement variables and a scale were also 
established, which provide academia and industry with critical research tools and concepts that should be of 
academic and practical value. 

This study found that consumers’ green marketing awareness has the maximum influence on purchase intention, 
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which indicates that the greater the perception of green marketing of green products, the higher is consumers’ 
purchase intention. In particular, green marketing awareness has the greatest effect on the increase of perceived 
value. Consequently, it is suggested that enterprises should aim at core consumers and apply green marketing 
strategies to bring more consumer recognition. In addition, they should further understand the main influences in 
terms of the effects of green marketing strategies and clearly comprehend consumers’ behavioral principles of 
green consumption, which will help enterprises develop strategies and actions corresponding to current market 
demand. 

The results found that the green marketing awareness of the two products had significantly positive influence on 
the purchase intention, but the perceived innovation did not. Hence, when consumers purchase green products, 
they will value and care about the green concept of products. Consequently, manufacturers can aim at their target 
consumer to provide more green information of the green products in order to attract consumers’ attention and 
enhancing their purchase intention. 

The result indicates that green marketing awareness has a greater effect than perceived innovation. Therefore, 
green marketing awareness is the most important factor for enhancing consumers’ purchase intention for green 
products. Manufacturers can most successfully increase consumers’ purchase intention for green products 
through the perception and feelings they develop through a product’s green marketing concept in terms of 
product, technology, production, and promotion. 

5.3 Study Limitations and Suggestions for Future Study 

This study has delivered valuable results; however, there are still some issues that have to be addressed. 

Two separate products used might influence the evaluation of each measurement item. Therefore, the results of 
this study may not be generalized to all types of green products. Future studies can compare various products, 
leading to further understanding of the differences between various products. Moreover, future studies can verify 
the value of the measurement variables and the relationship model. 

Green consumers can be divided into different groups, and future studies can segment them accordingly to 
further investigate their perceived differences in green products, study the various groups’ purchase intentions 
for green products, and develop suitable strategy for the different groups. 

Some control variables should be added in the model (for example, age, sex, etc.) that could highlight relevant 
effects of these variables on the considered factors. 
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