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Abstract - The current study examined the moderating effects of environmental knowledge as well as sustainability 

information on the relationship between consumers‟ green attitudes and intention to purchase recycled products. We 

conducted a quasi-experimental study by conducting the pre-test, the intervention and the post-test respectively. The 

intervention used in this research was the session giving information on sustainability, closed-loop supply chain (CLSC), 

material recovery, recycled products and the channels of end-of-life product returns. Regression results confirmed that 

sustainability information moderates the influence of both environmental attitudes and perceived consumer effectiveness on 

green purchase intention. However, environmental knowledge only moderates the antecedent role of environmental attitudes. 

Thus, comparing with the cognitive knowledge on environmental pollution, specific green information relevant to 

sustainability and CLSC would be a better alternative for green marketers in strategic recycled product promotion. 
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I. INTRODUCTION 

 

The core of the green movement is about waste 

reduction and environmental impact minimization 

[1]. Accordingly, Circular Economy (CE) has been of 

interest to scholars, enterprises and policymakers as 

an impactful channel for promoting sustainability [2]. 

In a traditional linear economy, goods are produced 

and sold, and they are disposed of at the end of their 

life-cycles, thus leading to overconsumption of 

resources and accordingly, environmental hazards [3]. 

In contrast, with a focus on material recovery, a 

circular economy consists of not only open-loops but 

also closed-loops (reverse cycles) of products, as well 

as circular flows of by-products and waste outputs [4]. 

The current study was firstly inspired by the idea of the 

closed-loop supply chain (CLSC) or so called reverse 

logistics (RL). Ref. [5] defines CLSC as a logistics and 

supply chain structure that supports the flows of used 

and recovered products. More specifically, we choose 

„recycled products‟ which is the representative of 

„green product‟ as the key point of this empirical 

study. This study was centered on the role of 

information regarding CLSC in stimulating positive 

changes in perceptions of consumers regarding the 

recycled products. A pre-test and post-test 

experimental design without a control group was used 

to test the effect of the intervention which is a session 

providing green information on sustainability and 

CLSC. We aimed to provide the guidelines for green 

marketers on how to promote more sales of the 

products made from recycled contents via the 

cognitive factors including information and 

knowledge. We contribute to the green marketing 

research as the first to employ a quasi-experimental 

method to examine the effects of sustainability 

information on green attitudes and behavioral 

intention regarding the purchase of recycled products. 

 

II. LITERATURE REVIEW AND 

HYPOTHESES DEVELOPMENT 

 

A. The green attitude-intention-behavior 

relationship 

The most widely used theory that demonstrates 

“attitude-intention-behavior‟ relationship is Ajzen‟s 

(1985) Theory of Planned Behavior (TPB) [6]. TPB is 

an expectancy-value model appropriate for exploring 

consumer decision making when purchasing products 

with reused or recycled components [7]. TPB 

identifies subjective norms, attitudes, and perceived 

behavioral control as the determinants of behavioral 

intentions [8] and assumes that „an individual 

considers the implication of his or her actions before 

he or she decides to engage in a given behavior‟ [9] 

Thus, TPB implies that a consumer‟s intention to 

perform a behavior stems from his or her attitudes and 

perceptions [10]. Fig. 1 illustrates the framework of 

TPB [11]. 

 

 
Fig.1: The framework of Theory of Planned Behavior (TPB) 
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Responding to the global ecological and 

environmental crisis, modern consumers have paid 

attention to engagement in sustainability.  Green 

purchase behavior is defined as the behavior of 

purchasing products with minimized impact on the 

environment [12]. Green product purchase intention 

signifies what extent consumers are willing to choose 

green alternatives [13], more specifically recycled 

products in this context. As purchase intention is a 

potential predictor of actual purchase behavior [11], it 

is a must for manufacturers and marketers of recycled 

products to explore the factors that stimulate green 

purchase intention [14]. 

 

B. Attitudes toward green products (AGP) 

Ref. [15] defines attitude as a psychological path that 

determines the judgment of an individual toward a 

specific object. Attitudes toward green products(AGP) 

manifest to what extent an individual negatively or 

positively evaluates the value of a purchase of green 

product [16]. The significant role of AGP as a 

predictor of green purchase intention (GPI) has been 

confirmed in many pieces of literature [17], [18], [19]. 

Nonetheless, [20] argued that the attitudes toward the 

behavior do not significantly lead to the action. Thus, 

we attempted to prove the role of the attitudes toward 

green products as the predictors of recycled product 

purchase intention by hypothesizing H1 as follow. 

Hypothesis.1 (H1) . Attitudes toward green products 

(AGP) will positively affect the green purchase 

intention (GPI) 

 

C. Attitudes toward environmental protection 

(AEP) 

According to [21], attitude is the „mental state of 

readiness for need arousal‟ while behavior is „a 

person‟s intention to act toward someone or 

something in a certain way‟. Particularly, attitudes 

toward environmental protection (AEP) refer to the 

cognitive judgments on the encouragement of 

environmental protection [22]. Series of literature [8], 

[11], [17] have affirmed the positive relationship 

between attitudes toward environmental protection 

and purchase intention in the aspect of green products. 

Meanwhile, [23] found that the influence of attitudes 

toward environmental protection on green product 

purchase intention was not significant. To prove the 

direct influence of attitudes toward environmental 

protection on green intention to purchase recycled 

products, H2 was hypothesized as follow. 

Hypothesis (H2) . Attitudes toward environmental 

protection (AEP) will positively affect the green 

purchase intention (GPI) 

 

D. Perceived consumer effectiveness (PCE) 

According to the Theory of Planned Behavior (TPB), 

Perceived consumer effectiveness (PCE) is one of the 

widely used variables for perceived behavioral control. 

Ref. [24] refers PCE to a domain-specific belief that 

one‟s effort makes a difference in the solution to a 

problem, confirming that socially conscious 

consumers feel engaged that they can take part in 

reducing pollution so that they tend to consider the 

social impact of their purchases. PCE plays a pivotal 

role when it is attractive to a customer that his or her 

choice of purchase will make a difference [25].  Ref. 

[17] as well as [26] have confirmed the power of PCE 

as an antecedent of green purchase intention and 

green purchase behavior. Apart from the direct 

influence, [27] also revealed the moderating role of 

PCE on the relationship between attitudes and 

behaviors while [28] disclosed the significant 

moderating effect of PCE on the relationship between 

green practice and consumers‟ attitudes. It is said that 

PCE is the best predictor of green consumption 

behavior because an individual will purchase green 

products only when he or she believes that such action 

will positively affect the environment [26]. 

Accordingly, we hypothesized H3 to test the 

antecedent role of PCE as follow. 

Hypothesis 3 (H3) . Perceived consumer effectiveness 

(PCE) will positively affect the green purchase 

intention (GPI) 

 

E. Knowledge on environmental damage (KED) 

Environmental knowledge is the level of 

understanding in the determinants that affect the 

ecosystem healthiness and sustainability [8]. 

Industrialization and urbanization have driven critical 

environmental damages, particularly those caused by 

pollutions [29]. Besides, issues such as greenhouse 

effect, air and noise pollution, water shortage, and 

species extinction are becoming more and more 

critical [30]. Moreover, global warming has been one 

of the most severe issues worldwide [31]. 

 

Previous works have tested the direct and indirect 

impact of knowledge on environmental damage and 

pollution on various dependent variables, and 

interestingly, the results of previous works vary 

according to the situation as well as the location. Ref. 

[19] confirmed the positive relationship between 

knowledge on environmental damages and attitudes 

toward green products. In contrast, [17] argued that a 

higher level of knowledge on environmental damages 

and pollutions does not necessarily lead to more 

positive attitudes toward recycled products. In this 

study, knowledge on environmental damage is 

hypothesized as a moderator. Therefore H4 is set as 

follow. 

 

Hypothesis 4a (H4a) . Knowledge on environmental 

damage (KED) moderates the relationship between 

attitudes toward green products (APG) and green 

purchase intention (GPI) 
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Hypothesis 4b (H4b) . Knowledge on environmental 

damage (KED) moderates the relationship between 

attitudes toward environmental protection (AEP) and 

green purchase intention (GPI) 

Hypothesis 4c (H4c) . Knowledge on environmental 

damage (KED) moderates the relationship between 

consumer perceived effectiveness (PCE) and green 

purchase intention (GPI) 

 

F. Sustainability information regarding 

closed-loop supply chain (CLSC) 

Consumers‟ lack of awareness on remanufacturing 

and recycling has been mentioned as one of the 

barriers of reverse logistics [32], leading to low 

intention to participate both by buying 

remanufactured/ recycled products or by returning the 

end-of-life products for material recovery. Hence, it is 

a must to promote appropriate information regarding 

remanufacturing and recycling, for instance, 

end-of-life product collection channels, 

remanufacturing/ recycling process as well as the 

benefits of material recovery, both in the individual 

and global level. Given electronic wastes, including 

mobile phones as an example, plenty of researches 

have analyzed the attitudes and behaviors of 

consumers regarding the return of end-of-life products 

[33]. Ref. [34] studied views and trends in mobile 

phone waste management and recycling in India and 

stated that recycling rate can be improved following 

consumer behavior; however, most consumers are still 

not aware of recyclability of their old mobile phones. 

 

Moreover, in case consumers are concerned about 

waste problems, the information on waste collection 

and recycle programs is still unclear; thus it is 

recommended to promote appropriate education and 

advertisement to enhance consumers‟ relevant 

perceptions and mindsets. In the same way, [35] 

suggested that various types of the environmental 

initiative such as campaigns, education, and 

advertisement should be launched and supported to 

encourage consumer awareness on the need of 

recycling. If there is sufficient knowledge and 

information, such as clear instruction provided in the 

communication and collection campaign, the 

probability of recycling behavior increases. If 

instructions are unclear, the probability of recycling 

decreases [36]. This study aimed to explore the roles of 

marketing communication on green benefits, 

especially in the aspect of CLSC in the initiation of 

recycled product purchase intentions. Accordingly, 

the moderating effect of sustainability and CLSC 

information on the relationship between related 

antecedents and green purchase intention was studied 

in accordance with H5a, H5b and H5c. 

Hypothesis 5a (H5a) . Sustainability and CLSC 

information moderates the relationship between 

attitudes toward green products (APG) and green 

purchase intention (GPI) 

Hypothesis 5b (H5b) . Sustainability and CLSC 

information moderates the relationship between 

attitudes toward environmental protection (AEP) and 

green purchase intention (GPI) 

Hypothesis 5c (H5c) . Sustainability and CLSC 

information moderates the relationship between 

perceived consumer effectiveness (PCE) and green 

purchase intention (GPI) 

 

 
Fig. 2: The hypothesized model 

 

III. RESEARCH METHODOLOGY 

 

A. Data collection and the samples 

 

A pre-test and post-test experimental design without a 

control group was used in this research. All 

participants received a pen as a gift without any 

monetary incentives. The samples consisted of the 2nd 

to 4th year students of the Faculty of Business 

Administration at a selected university in Bangkok, 

Thailand. All samples participated in the 

quasi-experiment in which the process includes 1) 

pre-test, 2) intervention, and 3) post-test. The contents 

of both pre-test and post-test are exactly the similar. 

The data were collected using Thai language 

self-administered questionnaires distributed in paper 

forms. Before data collection, we conducted a pilot test 

with 31 samples of 3rd year students from the Faculty 

of Business Administration at the same university and 

the  result confirmed the reliability of the 

questionnaires (Cronbach‟s alpha = 0.828). Actual 

data collection was conducted in August 2018. 

Finalized number of usable paired samples is 208. 

 

B. Measures of the constructs 

 

We employed the scales developed and validated in 

existing literature for all constructs including attitudes 

toward green products (AGP) [13], [17], [37-39], 

attitudes toward environmental protection (AEP) [7], 

[40], [41], green purchase intention (GPI) [17], [37], 

[40], perceived consumer effectiveness (PCE) [17], 

[42],[43] and knowledge on environmental damage 

and pollution (KED) [7], [44]. For KED, each 

respondent was required to rate „In what extent do you 

know and understand the following environmental 

damage‟ using five-point Likert scale ranging from 1 
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(Very poor) to 5 (Very well). Meanwhile, for other 

constructs, we measure consumers‟ perceptions 

toward the purchase of recycled products on a 

five-point Likert scale ranging from 1 (Strongly 

disagree) to 5 (Strongly agree). All scale items were 

originally in English and were translated into Thai 

language. 

C. Intervention 

The factor of „knowledge‟ acts as a driver for recycling 

behavior if an individual is adequately aware of the 

problem; in contrast, it acts as a barrier if his or her 

awareness of the need to recycle is insufficient.  It is 

also crucial for people to know how and where they 

can return end-of-life products. Therefore, 

communication is one of the essential tools to increase 

recycling participation and demand for recycled 

products. The intervention used in the current 

quasi-experiment was designed to cover not only 

recycle but also some other aspects regarding 

sustainability. 

 

More specifically, the intervention employed was a 

session giving knowledge and information with the 

following contents: 

 Sustainable Management 

 Triple Bottom Line (TBL) 

 Sustainable Operations Management 

 Green Marketing Management 

 Closed-loop Supply Chain (CLSC) 

 Life Cycle of a Mobile Phone 

 Case Study of Canon Remanufacturing, Recycling, 

and End-of-life Product Collection 

 Case Study of Innisfree Used Cosmetic Container 

Collection 

D. Common method bias 

We controlled for common method bias by conducting 

Harman single-factor test. According to Podsak off et 

al. [45], the presence of common method bias (CMB) 

or common method variance (CMV) is identified by 

the occurrence of a single factor accounting for the 

majority of covariance among the measures. However, 

in general, it is assumed that the common method bias 

is not the issue when the variance of the first factor is 

less than 50%. Testing result showed that the first 

factor explains only 22.587% of the variance; thus the 

concerns of common method bias were not significant. 

 

E. Exploratory factor analysis (EFA) 

Exploratory factor analysis (EFA) was employed to 

test the reliability and validity. The result revealed that 

every item used in the experiments obtained the 

communalities of > 0.5 which is the requirement for 

EFA. 

 

IV. RESULTS OF QUANTITATIVE ANALYSIS 

 

Quantitative data were analyzed via SPSS 23.0 using 

ordinal regression and two paired sample t-test. 

Initially, an ordinal regression (including relevant 

control variables which are age, gender, income and 

experience of buying recycled products) of pre-test 

data was executed for testing H1, H2, and H3. as 

displayed in Table 1. The results shown in Table 1 are 

based on pre-test data, implying that this is the impact 

of each independent variable without the effect of the 

intervention (no sustainability and CLSC information 

provided yet). The results turned out that only 

attitudes toward green products (AGP) and perceived 

consumer effectiveness (PCE) were significant 

antecedents of green purchase intention (GPI), 

supporting H1 and H3 Meanwhile, attitudes toward 

environmental protection (AEP) did not significantly 

influence the intention to purchase recycled products; 

thus H2 was rejected. Next, moderating effects of 

„knowledge on environmental damage and pollution 

(KED)‟ on the relationship of H1, H2, and H3 were 

tested using pre-test data. Accordingly, the results are 

shown in Table 2. The statistical analysis confirmed 

that KED only moderated the relationship between 

green purchase intention (GPI) and attitudes toward 

environmental protection (AEP), hence H4b was 

supported. In contrast, the moderating role of KED on 

the relationships between two antecedents which are 

attitudes toward green products (AGP) and perceived 

consumer effectiveness (PCE) on the intention to 

purchase recycled products (GPI) were not significant; 

therefore, H4a and H4c were rejected. Consequently, 

the moderating effect of „sustainability and CLSC 

information‟ given during the intervention was 

examined by comparing the ordinal regression 

analysis of the relationship in H1, H2, and H3 with 

H12, H13, and H14 respectively. 

 

Path Estimates S.E. P-value Result 

H1 GPI  AGP 2.245*** 0.398 0.000 Supported 

H2 GPI  AEP 0.553 0.360 0.124 Rejected 

H3 GPI  PCE 1.435*** 0.343 0.000 Supported 

Table 1. H1, H2, and H3 testing results. 
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***Significant at the .001 level. 

 

  

 

Path 

 

Estimates S.D. 

 

t P-value Result 

H4a GPI  AGP .441 *** .077 5.754 .000 

  GPI  AEP .054 
 

.074 .731 .466 

  GPI  PCE .311 *** .068 4.544 .000 

  GPI  AGP*KED .025 
 

.025 .999 .319 Rejected 

H4b GPI  AGP .431 *** .075 5.707 .000 

  GPI  AEP .060 
 

.073 .820 .413 

  GPI  PCE .309 *** .068 4.550 .000 

  GPI  AEP*KED .067 * .031 2.158 .032 Supported 

H4c GPI  AGP .441 *** .076 5.783 .000 

  GPI  AEP .058 
 

.074 .785 .433 

  GPI  PCE .301 *** .069 4.384 .000 

   GPI  PCE*KED .037   .028 1.341 .181 Rejected 
Table2. H4 (moderating effects of KED) testing results. 

***,* Significant at the .001 and .05 levels.

  

Path Test Estimates S.E. P-value Result 

H5a GPI  AGP Pre-test 2.245*** 0.398 0.000 Significant but 

    Post-test 2.091*** 0.445 0.000 rejected 

H5b GPI  AEP Pre-test 0.553   0.360 0.124 Supported 

    Post-test 2.072*** 0.387 0.000  

H5c GPI  PCE Pre-test 1.435*** 0.343 0.000 Supported 

    Post-test 1.601*** 0.368 0.000  

Table 3. H5 (moderating effects of sustainability information) testing results. 

***Significant at the .001 level. 

 

H5a was rejected because the influence of the attitudes 

toward green products (AGP) on the green purchase 

intention (GPI) decreased after the intervention (but 

the relationship was still statistically significant). For 

H5b and H5c, both were supported as the p-value 

turned out statistically significant and the influence of 

the antecedents on the dependent variable increased 

after the intervention. Statistical results are explained 

in Table 3. 

 

V. DISCUSSIONS 

 

A. Findings and theoretical implications 

This study mainly contributes to existing literatures 

regarding the Theory of Planned Behavior (TPB) by 

combining two types of green attitudes into the 

hypothesized model. Moreover, we were the first to 

apply quasi-experimental research technique to 

examine the consumers‟ perception change. To 

emphasize the capability of „attitudes - intention - 

behavior‟ model in predicting green purchase 

behavior, we aimed to firstly prove that positive green 

attitudes actually lead to higher green purchase 

intention. The result showed that only attitudes toward 

green products (AGP) significantly influenced 

recycled product purchase intention in the positive 

direction. This is aligning with previous literatures, 

affirming that it is a must to make consumers 

understand the benefits of using recycled materials in 

order to raise the demand of recycled products. 

Meanwhile, the attitudes toward environmental 

protection (AEP) had a positive relationship with 

green purchase intention but the relationship was not 

significant. This is in contrast with existing 

literatures. Regarding the perceived behavioral 

control, perceived consumer effectiveness (PCE) 

turned out the significant antecedent of recycled 

product purchase intention (GPI), implying that an 

individual‟s confidence of making a critical change 

toward environmental protection plays important role 

in stimulating green purchase behaviors. Apart from 

main antecedents of GPI, we assigned the knowledge 

on environmental damage and pollution (KED) as the 

moderator intensifying the relationship between GPI 

and the three antecedents including AGP, AEP and 

PCE. Interestingly, KED appeared to be the moderator 

of AEP‟s influences on GPI, revealing that certain 

level of knowledge on the environmental issues would 
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enhance the sense of environmental protection, and 

would finally lead to more intention to purchase 

recycled products. However, KED did not moderate 

the relationship between GPI and other two 

independent variables, signifying that awareness on 

environmental pollution does not necessarily increase 

the positive attitudes toward recycled products and the 

engagement of creating positive environmental 

impacts. Therefore, we are still in need of other aspect 

of knowledge and information to act as a moderator in 

these two cases. Accordingly, we set up sustainability 

and CLSC information as another moderator in the 

hypothesized model. Surprisingly, the information 

given during the intervention moderated only the 

relationship between GPI and two antecedents 

including AEP and PCE. In particular, the positive 

influence of AEP on GPI became significant after the 

intervention, reflecting the effective role of 

sustainability information as activator of 

environmental protection engagement as well as 

recycled product purchase intention. However, the 

relationship between GPI and AGP weakened after the 

invention. It implies that, in this aspect, the attitudes 

toward green product (GPI) already play the important 

roles as one of the antecedents of GPI, therefore green 

information in the aspect of CLSC does not 

necessarily strengthen AGP‟s direct impact on GPI. 

 

B. Managerial implications 

Responding to the popularity of green consumerism, it 

is essential to increase the demand of recycled 

products by providing the consumers environmental 

knowledge and green information.  However, as 

proved by our quasi-experiment that knowledge on the 

environmental damages and pollutions is still not 

sufficient to stimulate the demand. Particularly, green 

marketers may promote sustainability information 

regarding product recovery to the target customers. 

Moreover, green marketers should also put their 

efforts to promote the impacts of buying products 

made with used contents in the message framing that 

such behavior contributes to making positive 

difference to the environment, the society and the 

economy. More specifically, the combination of both 

cognitive knowledge and specific information would 

be the most effective tools for enhancing green 

engagement and encouraging recycled product 

purchase. 

 

C. Limitations 

The current study is not without limitations. First of 

all, our samples included only university students so 

the perceptions captured during our experiment 

cannot be generalized to all Thai consumers. 

Therefore, experiments with samples from other 

customer segments should be implemented in the 

future. Another limitation was that we were lack of 

control group. Moreover, the post-test was done 

immediately after the intervention so that the effect of 

time for knowledge formation after getting informed 

might be neglected. Hence, it may be useful to setup 

another experiment by giving the pre-test before the 

intervention, and assigning the post-test one month or 

three months later. 
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