
   PREDICTORS OF PURCHASE INTENTION 

   TOWARD GREEN APPAREL PRODUCTS 

   IN THE U.S. AND CHINA 

 

 

   By 

      SEUNG BONG KO 

   Bachelor of Science in Clothing and Textiles 
   Pai Chai University 

   Taejeon, Korea 
   2001 

 
   Master of Arts 

   in Apparel, Merchandising, Design and Textiles 
   Washington State University 
   Pullman, Washington, USA 

   2005 
 

 

   Submitted to the Faculty of the 
   Graduate College of the 

   Oklahoma State University 
   in partial fulfillment of 
   the requirements for 

   the Degree of 
   DOCTOR OF PHILOSOPHY 

   May, 2012



ii 

 

   PREDICTORS OF PURCHASE INTENTION 

   TOWARD GREEN APPAREL PRODUCTS 

   IN THE U.S. AND CHINA 

 

 

   Dissertation Approved: 

 

   Dr. Byoungho Jin 

  Dissertation Adviser 

   Dr. Christine Johnson 

Academic Adviser 

   Dr. Jane Swinney 

 

   Dr. Hira Cho 

 

   Dr. Mark Gavin 

  Outside Committee Member 

  Dr. Sheryl A. Tucker 

   Dean of the Graduate College 



iii 

 

TABLE OF CONTENTS 
 

Chapter          Page 
 
I. INTRODUCTION ......................................................................................................1 

 
 Background ..............................................................................................................1 
       Potential of the Chinese Market .........................................................................1 
       Chinese Apparel Market ....................................................................................3 
       Chinese Consumer Behavior toward Green Apparel Products ..........................5 
       U.S. Consumer Behavior toward Green Apparel Products ................................7 
       The Theory of Reasoned Action ........................................................................9 
       The Theory of Planned Behavior .....................................................................11 
 Problem Statement .................................................................................................13 
 Purpose of the Study and Research Questions .......................................................15 
 Research Objectives ...............................................................................................15 
 Definition of Terms................................................................................................16 
 Significance of the Study .......................................................................................17 
 Limitations .............................................................................................................18 
 Outline of Work .....................................................................................................19 
 
 
II. REVIEW OF LITERATURE..................................................................................20 
  
 Review of Literature ..............................................................................................20 
       Background of Green Retailing .......................................................................21 
       Research Trends in Green Retailing ................................................................24 
       Review of Applications of Theory of Reasoned Action in Apparel Studies ...27 
       Review of Applications of Theory of Planned Behavior in Apparel Studies ..30 
       Concepts of the Two Indirect Antecedents to Purchase Intention Employed .32 

Man-Nature Orientation ..............................................................................32 
Environmental Knowledge ..........................................................................35 

 The Proposed Conceptual Model ...........................................................................36 
 
 
 
 
 
 
 
 



iv 

 

Chapter          Page 
 

      Development of Hypotheses ..................................................................................37  
        The Influence of Two Antecedents on Attitude and Internal PBC .................38 

      Man-Nature Orientation and Attitude ........................................................38 
Environmental Knowledge and Attitude ...................................................39 
Environmental Knowledge and Internal PBC............................................41 

        Relationships among TPB Variables ..............................................................42 
Attitude and Purchase Intention .................................................................42 
Subjective Norm and Purchase Intention ...................................................43 
Internal PBC and Purchase Intention .........................................................45 
External PBC and Purchase Intention ........................................................46 

       Country Moderating Effect  
        between Subjective Norm and Purchase Intention ........................................48 

 
 
 
 
III. METHODOLOGY ................................................................................................49 
 
 Data Collection ......................................................................................................49 
      Development of the Survey Instrument .................................................................52 

       Man-Nature Orientation ..................................................................................53 
       Environmental Knowledge .............................................................................53 
       Constructs of the Theory of Planned Behavior ...............................................54 

      Data Analysis .........................................................................................................57 
 
 
 
IV. FINDINGS .............................................................................................................61 
 
       Preliminary Data Analysis ....................................................................................61 
       Measurement Invariance Test ...............................................................................65 
       Structural Model Testing ......................................................................................73 
       Testing the Country Moderating Effect ................................................................78 
 
 
 
 
 
 
 
 
 
 
 



v 

 

 
 
Chapter          Page 
 
 
V. CONCLUSION .......................................................................................................79 
 
Summary and Discussion of Major Findings...............................................................79 
 Summary ................................................................................................................79 
 Discussion of Hypotheses 1-7 ................................................................................81 
Theoretical Implications ..............................................................................................85 
Managerial Implications ..............................................................................................87 
Limitations and Future Studies ....................................................................................89 
 
 
 
REFERENCES ............................................................................................................92 
 
 
APPENDICES ...........................................................................................................105 
 APPENDIX A: Institutional Review Board (IRB) Approval Letter ...................106 
 APPENDIX B: Cover Letter and a Questionnaire (English) ...............................108 
 APPENDIX C: Cover Letter and a Questionnaire (Chinese) ..............................115 
 APPENDIX D: Covariance Matrix for Variables (U.S. & China) ......................121 
  
  
 



vi 

 

 

 

 

LIST OF TABLES 

 

 

Table           Page 
 

 Table 1. Summary of Green Retailing Studies in Various Product Categories ....25 
 
 Table 2. Summary of Selected Applications of TRA in Apparel Studies ............29 
 
 Table 3. Summary of Selected Applications of TPB in Apparel Studies .............31 
 
 Table 4. Respondents’ Demographic Characteristics ...........................................51 
 
 Table 5. A Summary of Research Constructs and Measurement Items ...............56 
 
 Table 6. Results of the Measurement Model Test of U.S. Data ...........................63 
    
 Table 7. Results of the Measurement Model Test of China Data .........................64 
 
 Table 8. Summary of Discriminant Validity Results ............................................65 
 
 Table 9. Results from the Multi Group Confirmatory Factor Analysis  
               Showing Factor Loadings for the U.S. and China ..................................67 
 
 Table 10. Results for the Metric Invariance  
                for Each Construct and Fit Indices for Models ......................................72 
  
 Table 11. Results of the Structural Model Test of U.S. Data ...............................74 
 
 Table 12. Results of the Structural Model Test of China Data .............................77 



vii 

 

 

 

 

LIST OF FIGURES 

 

Figure           Page 
 
      Figure 1. The Theory of Reasoned Action (TRA) .................................................10 
 
      Figure 2. The Theory of Planned Behavior (TPB) ................................................12 
  
      Figure 3. The Proposed Model for Purchase Intention for  
                      Green Apparel Products .........................................................................36 
       
      Figure 4. The Results of the Structural Model Testing H1-H7 of U.S. Data.........75 
 
      Figure 5. The Results of the Structural Model Testing H1-H7 of China Data ......77



1 

 

CHAPTER I 
 

 

INTRODUCTION 

 

Background 

Potential of the Chinese Market  

There is no doubt that China is a huge market in the world. Measured on a 

purchasing power parity (PPP) basis, China recorded a gross domestic product (GDP) of 

USD $10.12 trillion in 2010, the world's second largest economy after the U.S. China has 

been the world's fastest-growing major economy, with consistent growth rates of around 

10% over the past 30 years. However, until the 1980s, the influence of China’s economy 

in the world was minimal. In 1979, Deng Xiaoping, leader of the Communist Party of 

China, significantly reformed China’s economy. In addition, the government of China 

adopted a pragmatic perspective on political and economic problems, and it reduced 

unnecessary regulations in the economy in order to encourage foreign investment and 

trade. As a result, from 1997 to 2008, China’s GDP grew at an average annual rate of 

nearly 10%, and it jumped 13% in 2007 (Morrison, 2009). China’s economy in 2011 and 

2012 is expected to maintain a stable growth rate of 9.7% (Roseman, 2010).  

Despite the current global economic crisis since 2008, foreign investment 

continues to play a major role in China’s booming economy (Morrison, 2009). 
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In 2010, foreign direct investment (FDI) in China totaled USD $573 billion, making it the 

third largest global destination behind the U.S. and E.U. for FDI. Also, China was the 

world’s largest holder of foreign exchange (USD $1.9 trillion) at the end of 2008 

(Morrison, 2009). Many economists have stated that China has ample potential to 

maintain relatively high economic growth rates (Chen, Cheung, & Tse, 2007). As had 

been forecasted, China was the world’s largest exporter in 2010 world trade including the 

U.S.   

 This tremendous economic growth has changed the lifestyle of Chinese consumers 

(Eves & Cheng, 2007), and this change, in turn, has contributed to even more economic 

growth. Population shifts from rural to urban areas that offer opportunities to earn (and 

spend) money have accelerated; the urban population increased from 19.4% in 1980 to 

42.3% in 2007, while the rural population fell from 80.6% to 57.7% in the same period. 

With this rapid urbanization, the level of income has increased rapidly. According to the 

National Bureau of Statistics of China (2006), per capita annual disposable income of 

urban households reached 10,493 renminbi (about USD $1,280) in 2005, a real increase 

of 9.6% year-on-year. With just over 1.3 billion people in 2008, China represents a full 

20% of the world’s population, and its urban adult population includes 25% of the 

world’s 18- to 60-year-old individuals, a segment equivalent to the total population of the 

U.S. These urban adults represent a highly promising potential market of consumers who 

are spending more as their incomes rise (Chen, Cheung, & Tse, 2007).  

China’s tremendous economic growth has sparked consumption within the 

country (Eves & Cheng, 2007). In 1990, China’s total consumption was USD $167 

billion, and by 2005 it grew to USD $1,434 billion (China lifestyle report, 2006). In 2007, 
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it reached USD $2,970 billion (Zheng, 2010), and it is forecasted that by 2020 China’s 

total consumption will reach two-thirds of the U.S. consumption (Roseman, 2010).  

Because of China’s rapid economic growth and huge potential market, U.S. 

businesses are keenly interested in doing business in China. In 2008, China was the 

U.S.’s second largest trading partner, and numerous U.S. companies have built extensive 

operations in China in order to sell their products in the booming Chinese market and 

utilize low-cost labor for export-oriented manufacturing. These operations have helped 

U.S. companies remain internationally competitive and have supplied U.S. consumers 

with a variety of low-cost goods (Morrison, 2009). In addition, since late 2001 when 

China joined the World Trade Organization (WTO), U.S. exports to China have grown 

five times faster (Kunz & Garner, 2011). In 2006, China became the fourth largest export 

market for U.S. companies (Kang, 2007), and in 2010 China emerged as the second 

largest U.S. agricultural export market. China has also become a significant textiles and 

apparel importer. In 2008, China was the world’s third largest textiles and apparel 

importer for their domestic market, after the E.U. and U.S. (Kunz & Garner, 2011).      

 

Chinese Apparel Market 

The apparel industry is one of the fastest-growing sectors in China’s retail 

industries. The growth in Chinese incomes has contributed to the growth in this sector. In 

2009, China’s apparel market was the world’s third largest, behind only the U.S. (USD 

$232 billion) and Japan (USD $100 billion). China’s apparel market is the fastest 

growing in the ‘BRIC’ countries of Brazil, Russia, India, and China (Chan, Cheung, & 

Tse, 2007). The sales growth of China’s apparel products increased 28.75% from 2006 to 
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2007 alone, as the average apparel consumption per capita among China’s urban dwellers 

increased 15.5%. The China apparel market total capacity exceeded USD $123 billion in 

2009 (Zheng, 2010). China has become the world’s second largest consumer market after 

the U.S., as Chinese people are expected to consume 14% of world products by 2015 

(Roseman, 2010). Additionally, according to statistics from China Intelli-Consulting, the 

sales volume of online clothing stores reached 17.2 billion yuan (USD $2.52 billion) in 

2008, accounting for 23.5% of all online shopping in China, which registered at a total of 

73.4 billion yuan (USD $10.74 billion) (Morrison, 2009). 

Fast growth in the apparel industry has led to consumers’ high expenditures for 

apparel products. In 2005, Chinese consumers spent USD $17 billion on apparel, only 

slightly more than 6% of the USD $275 billion (about $16.5 billion) that U.S. consumers 

spent during the same period (What consumers want, 2008). However, Chinese 

expenditures on apparel were up 19.6% in 2006 and are expected to continue to increase 

(Chinese shopping fundamentals, 2006). In 2010, clothing expenditures in China grew 

rapidly; thus, they may have exceeded $150 billion (Zheng, 2010). This growth may 

influence many international clothing manufacturers and retailers to see China as a huge 

potential market. Seventy percent of apparel sales in urban China take place in modern 

formats, typically department stores and specialty shops, which have recently begun to 

emerge (Chan, Cheung, & Tse, 2007). 

With the growth of China’s apparel market, the country has become a dominant 

player in apparel exports because it has an extremely competitive textile and clothing 

industry that is characterized by a high degree of vertical integration, low costs of 

production, a skilled workforce, and ample access to raw materials (Lum & Nanto, 2007). 
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According to the WTO, China represented about 33% of total global trade in the textiles 

and apparel sector in 2008 (Kunz & Garner, 2011). In trade with the U.S., China has been 

the largest textile and clothing exporter since 2003. In 2008, 34.32% of U.S. textile and 

apparel imports were from China, followed by imports from Vietnam (7.73%), 

Bangladesh (6.33%), and Honduras (5.87%) (Kunz & Garner, 2011).  

Because of these changes (i.e., a growing Chinese economy, rapidly increasing 

foreign investment and trade in China, increasing consumption of Chinese consumers, 

and growth of the apparel market), China represents a huge economic opportunity for 

foreign investors. 

 

Chinese Consumer Behavior toward Green Apparel Products 

As manufacturing activities increase in China and the country’s economy 

experiences rapid economic growth, the quality of China’s environment is deteriorating 

(Cao, 2007). The concepts of green issues and green products are still relatively new to 

Chinese consumers, and the demand for green products from Chinese consumers remains 

weak (Chan, 2001). Although environmental concerns are increasing in China, actual 

environmental knowledge and awareness among Chinese consumers are still 

comparatively low (Cao, 2007). Along with low environmental awareness and lack of 

green behavior among Chinese consumers, the few companies that have taken steps to 

provide green products and services lack budgets for promoting the value of their green 

offerings (Xu, 2005). Therefore, due to deficient guidance and lower environmental 

awareness, China is in its infancy in terms of promoting the concept of green marketing 

(Geng & Doberstein, 2008). 
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Recently, Chinese consumers have become more aware of green apparel products, 

but this increase in awareness has not translated into increased perception of the 

products’ importance or changed purchase intent (The Chinese supply chain for cotton, 

2007). In 2007, a London-based research firm found that 76% of Chinese expressed their 

concern about environmental pollution and climate change and considered purchasing 

green products (What consumers want, 2008). In the apparel industry, Chinese consumers 

have become more aware of green apparel products. With high health concerns, Chinese 

consumers are interested in apparel products that use organic cottons and natural dyes 

(Kwan, Yeung, & Au, 2003). However, a large percentage of Chinese consumers are still 

trying to obtain the basic necessities and are not able to consider buying additional 

products, such as green products and services (Martens, 2006). For the small niche group 

of Chinese consumers that tends to seek out green apparel products, the choice of green 

apparel products is very limited (The Chinese supply chain for cotton, 2007). According 

to statistics from 2006, only 5% of Chinese consumers said they made efforts to look for 

green apparel products and less than 1% frequently purchased green apparel products 

(The Chinese supply chain for cotton, 2007). Therefore, few Chinese have had purchase 

experience with green apparel products. In addition, Chinese are comparatively more 

unwilling to pay a premium for green products than are consumers in developed countries 

(Bonini & Oppenheim, 2008). In Ip’s study (2003), approximately 4.5% of Chinese 

consumers were willing to pay more for products with eco-friendly attributes. This 

number contrasts with about 14% of U.S. consumers who have said they are willing to 

pay a premium for green products (Bonini & Oppenheim, 2008).  
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The discussion above shows that Chinese consumers’ actual consumption of 

green apparel products is low, but their interest in green consumption is increasing 

because their standard of living has increased and their environment is increasingly 

polluted. Therefore, studies that provide an understanding of Chinese consumers’ green 

consumption behaviors are imperative.  

 

U.S. Consumer Behavior toward Green Apparel Products 

With global concerns about the environment increasing, markets for 

environmentally friendly goods and services in the U.S. and other developed countries 

are also increasing (Hamilton & Zilberman, 2006). Lifestyles of Health and Sustainability 

(LOHAS) documented that the U.S. green market has been estimated to include 50 

million people and accounts for USD $229 billion (McTaggart, 2007), which was nearly 

6% of the total U.S. retail sales (USD $3,945 billion) in 2006. This figure was higher than 

that of Internet sales. Approximately USD $150 billion in products were sold through the 

Internet in 2006, which is about 4% of the total U.S. retail sales. Moreover, sales of green 

products in the U.S. jumped from USD $414.7 billion in 2007 to USD $678.2 billion in 

2008 (Tolliver-Nigro, 2009).  

Expectations are that the green market will continue to grow (Bonini & 

Oppenheim, 2008) in many U.S. retail industries, such as food, vehicles, appliances, and 

building materials. Forty-two percent of U.S. consumers have had an experience in 

buying green food periodically (Onyango, Hallman, & Bellows, 2007). More than 55% of 

U.S. consumers prefer to purchase green electronics and appliances (Ciocci & Pecht, 
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2006). In the auto industry, environmentally friendly cars, such as hybrids, accounted for 

about 3.5% of total U.S. car sales, and their share is growing rapidly (Zimmerman, 2008).  

Despite the fact that green consumption is increasing in many retail sectors, though, the 

size of the green apparel market in the U.S. remains tiny (Winston, 2001). Retail sales of 

green apparel products in 2006 reached only USD $1.1 billion, compared to total apparel 

sales of USD $195.6 billion (Hillar-Connell, 2008). It was estimated that the green 

apparel market reached a value of about USD $3 billion in 2007 and was expected to 

reach USD $11.02 billion by 2012 (Lipson, 2008). Green apparel sales in the U.S. have 

grown significantly, but they are still a small portion of total apparel sales. One reason for 

the small percentage of green apparel sales is that U.S. consumers have doubts about 

green products. According to the 2007 GfK Roper Green Gauge study, 61% of U.S. 

consumers believe that green products perform worse than conventional products (Bonini 

& Oppenheim, 2008). In a 2002 Roper survey, 41% of consumers said they did not buy 

green apparel products because they worried about the diminished quality of 

environmentally friendly versions (Ginsberg & Bloom, 2004). Only about 25% of green 

apparel consumers consider green apparel products to be of higher quality than 

conventional products and as a result, only 8% of consumers purchase green apparel 

products frequently (Hustvedt & Bernard, 2008). Additionally, most U.S. consumers are 

not willing to pay a premium for green apparel products (Bonini & Oppenheim, 2008), 

which are priced higher than conventional apparel products (Nimon & Beghin, 1999). 

Recently, green apparel products have started to become less expensive, but consumers 

are still required to pay extra to purchase them.   
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 While consumer willingness to buy green products is relatively low in the apparel 

industry, many leading U.S. apparel companies have incorporated green responsibility 

into their brands and products. Patagonia has introduced polar fleece clothing made of 

recycled bottles, and the company uses 100% organically grown cotton for most 

sportswear (Textiles Intelligence, 2006). Levi’s has employed organic and recycled 

cotton in their products, which are sold in recycled paper packaging printed with soy-

based ink (Kim, 2008). American Apparel offers a sustainable line of organic cotton T-

shirts and baby apparel products (Jana, 2006). Also, Habitual Organic launched a limited 

edition of organic cotton jeans, which featured recycled zippers and paper hangtags 

embedded with wildflower seeds (Kim, 2008). Finally, Gap, Inc. operates environmental 

strategies to reduce its carbon footprint, reduce energy usage, and promote sustainable 

cotton cultivation (Textiles Intelligence, 2006). 

 

The Theory of Reasoned Action 

The theory of reasoned action (TRA) suggests that the adoption of a behavior by a 

person is the immediate result of behavioral intention. TRA posits that an individual’s 

actual behavior is driven by intentions, where intention is a function of an individual’s 

attitude and subjective norm surrounding the performance of the behavior (Hester & 

Yuen, 1987) (see Figure 1). Intention can be explained easily as the probability of actual 

behavior. In other words, intentions are the perceived likelihood of performing the 

behavior. In the TRA framework, attitudes are defined as an individual’s positive or 

negative feelings about performing a behavior (Ajzen & Fishbein, 1980). An individual’s 

attitude toward a behavior is a function of his/her belief that performing the behavior will 
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lead to a particular outcome and his/her evaluation of that outcome. A person’s attitude 

will vary depending on his/her evaluation of the probability of a positive or negative 

outcome (Housman, 2006). In general, if individuals have positive attitudes toward a 

particular behavior, they are more likely to form positive intentions toward it.  

Subjective norm is the person’s perceptions of the opinions of significant others toward 

the adoption of the behavior. Subjective norm is a function of an individual’s normative 

beliefs, which are the individual’s perceptions of social pressures to perform or abstain 

from performing a behavior. Normative beliefs are affected by the presence of significant 

others (i.e., parents, coaches, teammates) and the individual’s motivation to comply with 

the wishes of the significant others (Housman, 2006). Thus, if an individual believes 

significant others want him/her to perform a behavior and he/she is motivated to comply, 

it is expected the individual will intend to perform the behavior.  

 

 

 

 

 

 

 

 

 

Figure 1. The Theory of Reasoned Action 

Source: Ajzen & Fishbein (1980) 
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The Theory of Planned Behavior 

The theory of planned behavior (TPB) was developed as an extension of the 

theory of reasoned action (TRA) (Ajzen & Fishbein, 1980) because TRA is limited in 

explaining behaviors that require one’s control. With behaviors in which control was not 

completely volitional, the constructs of the TRA were vulnerable to outside influences 

(Godin & Kok, 1996). To reinforce TRA, Ajzen (1991) included perceived behavioral 

control (PBC) in the theory of planned behavior to account for the influence of one’s 

internal and external control over a behavior. TPB proposes behavioral intention as a 

behavior’s immediate psychological antecedent. Intention is determined by a person’s 

overall evaluation of a behavior (attitude), perceived social pressure surrounding a 

behavior (subjective norm), and perceived control over factors that may facilitate or 

inhibit performance of a behavior (perceived behavioral control) (see Figure 2). Each of 

these three determinants of intention can be linked to a corresponding set of readily 

accessible beliefs. Attitude indicates the cognitive evaluation of a behavior, and 

subjective norm relates to perceptions of social pressure (Kidwell & Jewell, 2003). PBC 

specifies that the likelihood of successful behavioral performance will vary as a function 

of the individual’s perception of his/her control in performing the behavior (Armitage, 

Conner, Loach, & Willetts, 1999). Intention is assumed to capture these three 

motivational factors; that is, intention is an indication of how much effort people are 

willing to exert in order to perform the behavior. As a general rule, the stronger the 

intention is to engage in a behavior, the more likely it will actually be performed (Ajzen, 

1991).  
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Figure 2. The Theory of Planned Behavior 

Source: Ajzen (1991) 
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or inhibit performance of the behavior (Jin & Kang, 2010). Thus, if factors likely to 

facilitate a behavior are frequent and perceived as powerful, an individual would be 

expected to intend to perform the behavior (Housman, 2006).  

Two types of PBC, internal and external, are suggested in TPB. Internal PBC 

indicates that the individual perceives that he/she possesses control over internal personal 

resources, such as requisite skills, confidence, ability, and adequate planning, to perform 

a behavior (Kidwell & Jewell, 2003). Internal PBC is synonymous with the Bandura’s 
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(1986) concept of self-efficacy, which reflects perceptions of whether a behavior is easy 

or difficult. External PBC refers to an individual’s perception of external personal 

conditions and situations, such as time and money, needed to perform a behavior 

(Kidwell & Jewell, 2003). The concept of external PBC is similar to the concept of 

facilitating conditions, which include the “state of the actor and any environmental 

conditions that make the act easy or difficult” (Triandis, 1977, p. 76).  

 

Problem Statement 

Based on a review of the literature related to China’s market, Chinese consumers, 

the U.S. market, U.S. consumers, green apparel products, the TPB, and related attributes 

for green consumption, four research problems were identified. First, environmentally 

conscious consumption of apparel products is increasing and numerous apparel brands 

operate green strategies and provide green apparel products as consumer interest in green 

apparel products is increasing. Despite these trends, studies in the field of retail apparel 

regarding consumers’ intentions to purchase green apparel products have been especially 

scant.  

Second, green apparel consumption behaviors involve individuals’ volitional 

controls, such as high knowledge about the environment (i.e., internal control) and 

monetary resources to pay extra for green apparel products (i.e., external control). Thus, 

TPB should be an appropriate framework to examine purchase intention toward green 

products because of dealing with volitional behavior. Despite this advantage of TPB over 

TRA, many previous environmental studies have primarily employed TRA (Bang, 

Ellinger, Hadjimarcou, & Traichal, 2000; Johns, Khovanova, & Welch, 2009; Mostafa, 
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2007; Ogle, Hyllegard, & Dunbar, 2004). Only two studies (Chan & Lau, 2001; 

Kalafatis, Pollard, East, & Tsogas, 1999) have used TPB to determine green consumer 

behaviors, and applications of TPB in the context of apparel products are very limited.  

Next, most previous studies on green consumption have been primarily 

exploratory in nature. Issues such as how consumers think about green products/services, 

whether consumers intend to buy green products/services, to what extent consumers are 

willing to pay more to buy green products, and actual purchase behavior related to green 

products have been explored. However, research to identify factors that determine 

individuals’ intentions to purchase green products has been very limited. Understanding 

such factors is critical, though, because it helps marketers implement proper marketing 

strategies and forecast green purchase behaviors. Therefore, psychological antecedents 

should be explored to explain and forecast consumer purchase intention toward green 

apparel products. 

Finally, the level of consumer awareness toward green issues and green 

consumption behavior might be different by a country’s development status and cultural 

difference. However, most studies have examined consumers’ green behaviors within one 

country (Bahn & Wright, 2001; Chen, Lai, & Wen, 2006) and an examination of multiple 

cultures is a rarity. Therefore, examining two different cultures will help in understanding 

the pattern of purchase intention in two countries.  
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Purpose of the Study and Research Questions 

Acknowledging the problems stated above, this study was designed to address 

them. This study aimed to identify and compare U.S. and Chinese consumers’ behaviors 

regarding green apparel products using the theory of planned behavior (TPB). Two big 

research questions, then, led the focus of this study. 

First, TPB explains that attitude, subjective norm, and perceived behavioral 

control (PBC) determine a person’s behavior. So, are attitude, subjective norm, and PBC 

also effective in explaining a consumer’s purchase intention toward green apparel 

products? How and to what extent does each variable affect purchase intention?  

Second, what antecedents affect the variables of TPB (attitude, subjective norm, 

and PBC)? How and to what extent does each antecedent influence the variables of TPB? 

Is each influence the same for U.S. consumers and Chinese consumers or does each 

influence vary by country? 

 

Research Objectives 

To answer the above research questions, the following objectives were developed. 

First, this study proposed a theoretical model that incorporated several antecedents of 

TPB. 

Second, this study examined whether an individual’s attitude, subjective norm, 

and PBC independently influence consumer purchase intention toward green apparel 

products or not, and how and to what extent each variable of TPB affects purchase 

intention of U.S. and Chinese consumers. 
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  Finally, this study investigated whether two indirect antecedents to purchase 

intention (man-nature orientation and environmental knowledge) influence U.S. and 

Chinese consumers’ attitudes and internal PBC, and how and to what extent each of the 

antecedents impacts the variables of TPB.  

 

Definitions of Terms  

Man-Nature Orientation: Man-nature orientation is the degree of control that an 

individual has over his/her environment (Kluchhohn & Strodtbeck, 1961) and emphasizes 

the degree to which man is in harmony with nature (Chan & Lau, 2001). 

Environmental Knowledge: “Environmental knowledge is a general knowledge of facts, 

concepts, and relationships concerning the natural environment” (Fryxell & Lo, 2003, p. 

47). 

Attitude: Attitude is the degree to which a person has a favorable or unfavorable 

evaluation or appraisal of a behavior (Ajzen, 1991).  

Subjective Norm: Subjective norm is an individual’s perception of the opinions of 

significant others toward the adoption of the behavior (Armitage, Conner, Loach, & 

Willetts, 1999).  

Perceived Behavioral Control: Perceived behavioral control is the perceived ease or 

difficulty of performing a behavior; it is assumed to reflect past experience as well as 

anticipated impediments and consequences (Ajzen, 1991). 

Intention: Intention is an indication of an individual’s readiness to perform a given 

behavior. It is assumed to be an immediate antecedent of behavior (Ajzen, 2001). 
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Green Retailing: “Green retailing is a conscientious retailing built on environmentally 

sustainable, socially responsible, and economically profitable business practices” (Stern, 

2009, p. 24). 

Green Apparel Products: Green apparel products are environmentally friendly 

garments that make a minimum impact on nature. In this study, they are confined 

to eco-labeled apparel products that have the label of no-pesticide, no-synthetic 

dye, and organic or natural fibers.  

 

Significance of the Study 

This research is expected to make several significant contributions to the work of 

academic scholars and marketers. First, this study was an empirical research that focused 

on purchase intention of green apparel products rather than on the production of green 

textiles, a topic that has received considerable attention in previous studies. In addition, 

previous marketing research has addressed consumers’ green purchasing behaviors in the 

areas of electricity use (Gärling, Gamble, & Juliusson, 2008), food (Onyango, Hallman, 

& Bellows, 2007), appliances (Ciocci & Pecht, 2006), automobiles (Williander, 2007), 

and building materials (Miller & Buys, 2008), but the current study is one of the earliest 

attempts to examine the consumption of green products in the apparel industry. 

Therefore, this study contributes to green marketing studies by adding empirical evidence 

from the apparel industry.  

Second, this research is based on TPB with specified indirect antecedents to 

purchase intention. By testing the proposed model, the study explains the paths from two 

indirect antecedents (i.e., man-nature orientation and environmental knowledge) to the 
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intent to purchase green apparel products. While several previous marketing studies have 

documented the effects of each antecedent and consequence individually, very few 

studies have collectively incorporated multiple antecedents into TPB. Therefore, 

academically, this study contributes to understanding the interrelationships among the 

factors that lead to purchase intention of green apparel products.   

Finally, this study enriches the understanding of U.S. and Chinese consumers’ 

green apparel purchase behaviors. Several studies have examined both U.S. and Chinese 

consumers’ cultural values and consumption behaviors, but no previous studies have 

attempted to examine the two countries in terms of green apparel purchase behavior by 

incorporating consumers’ psychological values. Based on the findings, therefore, green 

apparel marketers are provided with more definitive information about U.S. and Chinese 

consumers’ purchase intentions toward green apparel products. In particular, the U.S. 

green apparel companies that plan to expand their brands to China can better understand 

Chinese consumers’ needs regarding green apparel products. 

 

Limitations 

This study is confined within certain contexts. First, there are numerous types of 

green activities such as green product consumption, recycling, and reuse. Among the 

many green activities, this study focused on consumers’ purchase intentions toward green 

apparel products.  

Second, the influence of antecedents and TPB variables on consumers’ green 

apparel purchase intentions may differ by product categories (i.e., environmentally-

friendly home textile products, footwear, or textile fabrics). To accurately explain the 
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purchase intention of green apparel products, this study focused on only wearable green 

apparel products. 

Finally, consumers’ green apparel purchase intentions may vary by consumer 

demographic variables and locations within a country. Thus, this study was confined to 

college students who reside in a couple of large cities in each country.  

 

Outline of Work 

This study consists of five chapters. Chapter I provides an introduction to research 

problems, analyzes previous literature related to the research problems, states the 

objectives of the study, identifies the research questions, discusses the potential for 

significant contributions, introduces definitions of terms used in this study, and states the 

research limitations. Chapter II provides an overview of the existing literature regarding 

each construct and presents a proposed conceptual model and the development of the 

hypotheses to be tested. Chapter III describes research methods that are used for this 

study, including methods of data collection, development of the survey instrument, and 

the statistical methodology employed. Chapter IV provides the results of the hypotheses 

testing. Chapter V discusses the findings, implications, limitations, and recommendations 

for future research.  
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CHAPTER II 
 

 

REVIEW OF LITERATURE & DEVELOPMENT OF HYPOTHESES 

 

This chapter consists of three sections. The first section reviews the literature related to 

consumer behaviors toward green apparel products and factors related to these behaviors. 

The second section introduces a proposed conceptual model based on the theoretical 

background discussed in the review of the literature. The third section explains the 

development of the hypotheses that provide causal-effect relationships in the conceptual 

model. 

 

Review of Literature 

This chapter addresses (1) background of green retailing and research trends in 

green retailing; (2) the review of applications of the theory of reasoned action (TRA) in 

apparel studies; (3) the review of applications of the theory of planned behavior (TPB) in 

apparel studies; and (4) the concepts of indirect antecedents to purchase intention, such as 

man-nature orientation and environmental knowledge.  
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Background of Green Retailing  

The idea of green in the retailing field might be rooted in the making of a 

minimum impact on environmental changes, especially climate changes. Environmental 

changes started with the beginning of the Industrial Revolution (Cirman, Domadenik, 

Koman, & Redek, 2009), which has inevitably resulted in global warming. As a response 

to this environmental change, advanced countries have considered the seriousness of 

climate changes and have established environmental regulations. In order to avoid 

negative potential outcomes of global warming, in 1997 the Kyoto Protocol, a binding 

greenhouse gasses (GHG) reduction plan, was adopted, and in 2005 it was implemented. 

Many countries agreed to this five percent global joint GHG reduction plan (Cirman, 

Domadenik, Koman, & Redek, 2009). According to the plan, the reduction of carbon 

dioxide (CO2), methane (CH4), nitrous oxide (N2O), perfluorocarbons (PFCs), 

hydrofluorocarbons (HFCs), and sulphur hexafluoride (SF6) are to be regulated globally. 

The aims, which are to reduce these harmful gasses and prevent climate changes, have 

naturally affected the retailing field. Thus, the concept of green retailing has emerged. 

The definition of green retailing is “a conscientious retailing built on environmentally 

sustainable, socially responsible, and economically profitable business practices” (Stern, 

2009, p. 24). 

In this early stage of green retailing, retailers and consumer-product suppliers 

have rushed to provide environmentally friendly products. Recently, in addition to selling 

green products/services, retailers have developed strategies to integrate green practices 

into their stores or departments, such as buildings, store layouts, store designs, and store 

materials (Green commerce, 2003). For instance, in the case of huge retailers, Wal-Mart, 
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in October 2005, announced three new environmental goals directed particularly at new 

stores: to rely 100% on renewable energy, to create zero waste, and to sell products that 

sustain resources and the environment (Roseland & Markey, 2009). Wal-Mart has 

committed to several other environmental strategies, such as the use of compact 

fluorescent lamp (CFL) bulbs and light-emitting diodes (LEDs) in refrigerators and 

freezer cases for reducing carbon dioxide emissions, the use of skylights to refract natural 

daylight for energy reduction, and an increased use of recycled materials for packing 

(Stern & Ander, 2008). Also, new Wal-Mart stores are also being constructed with 

recycled materials and white roofs to reflect the heat (Landers, 2010). Target Corporation 

first committed to waste reduction through a recycling and reuse program, and they cut 

waste by 70% in 2006. Exterior neon signs at Target stores are being converted to LEDs 

to increase energy efficiency by 78% (Stern & Ander, 2008). Also, Target has launched 

permanent community recycling stations in all stores to recycle aluminum, glass, and 

plastic beverage containers; plastic bags; MP3 players; cell phones; and ink cartridges 

(Target launches recycling stations in all stores, 2010). Safeway, a major U.S. retailer, 

has committed to purchase approximately 80 million kilowatt hours of renewable energy 

annually from newly constructed wind turbine generators, in order to power their fuel 

stations, corporate offices, and stores with green energy (Landers, 2010). Safeway uses 

cleaner-burning biodiesel fuel in its transportation trucks. The use of biodiesel enables 

the company to reduce carbon dioxide emissions by 75 million pounds per year (Stern & 

Ander, 2008). Tesco, a British retailer, developed tri-generation combined heat and 

power technology, which is from a single heat source such as fuel or solar energy, for its 
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stores and distribution centers; thus, this retailer saves over 10,000 tons of CO2 emissions 

a year (Stern & Ander, 2008).  

In the apparel industry, Patagonia, a U.S.-based sportswear and outdoor clothing 

retailer, has been focused on using recycled and organic fabrics in their products, and 

they avoid employing chlorine and formaldehyde in the finishing process (Stern & 

Ander, 2008). An environmentally friendly wetsuit for surfers was created using recycled 

polyester and organically produced wool (Rarick & Feidman, 2008). Also, a fleece jacket 

was made from plastic soda bottles. The company does not utilize heavy-metal dyes that 

pollute water and they encourage customers to return old clothing to be recycled (Rarick 

& Feidman, 2008). Nau, a technical and lifestyle outdoor apparel retailer, has used 

recycled fabrics, certified organic cotton and wool, and biodegradable corn fiber in its 

apparel products. Also, based on the restriction of substances and toxins, Nau eliminated 

harmful fibers, dyes, and finishing chemicals (Green, 2007). In addition, Nau donates 5% 

of sales to ongoing environmental activities (Stern & Ander, 2008). Finally, REI, an 

outdoor and active wear brand in the U.S., has been at the forefront of green building. 

Many REI stores have earned Leadership in Energy and Environmental Design (LEED) 

certification from the U.S. Green Building Council (USGBC) (Stern & Ander, 2008). 

Through this effort, REI achieves lower operating costs and produces a healthier and 

safer store environment by reducing chemical emissions. 

As environmental concerns in the public continue, retailers have found it 

necessary to make environmental consciousness an important issue to be considered in 

establishing business strategies. Environmental movements of retailers have led to 

increases in the size of the green market and in the rapid and steady growth of green 
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consumption. In 2005, green products accounted for approximately 9% of all newly 

introduced products in the U.S. (Hamilton & Zilberman, 2006). In the same year, 

Lifestyles of Health and Sustainability (LOHAS) estimated that 30% of the U.S. 

population (and 65% of women) were very interested in organic foods, hybrid vehicles, 

ecotourism, organic cotton markets, and home energy conservation products (Yudelson, 

2006).  

Globally, growing environmental concerns and climate changes have accelerated 

green consumerism and marketers’ and retailers’ concerns for environmental 

responsibility. Therefore, consumers have increasingly embraced green products and 

services over the past decade, and consumers will often pay a premium in order to get 

green products or services (Hopkins, 2009). Growth of green markets is expected to 

continuously increase at more than 25% per year globally (Ulasewicz & 

Vouchilas, 2008). As green consumption and the size of the green market increase, it is 

important for researchers to understand consumers’ green consumption behaviors. 

 
 
Research Trends in Green Retailing  

Research on green retailing has been vigorous since 2000 in many countries. Most 

studies on green retailing have examined green consumer behaviors and suggested 

implications for green retailers. Table 1 presents green retailing literature by retail sectors 

such as foods, cleaning products, appliances, lodging, and general products.  

 Tanner and Kast (2003) examined Swiss consumers’ green food consumption and 

found consumers had positive attitudes toward green food purchases, especially toward 



25 

 

fair trade and locally produced products that involve fewer harmful chemicals and less 

transportation.  

 
Table 1. Summary of Green Retailing Studies in Various Product Categories  

Categories Studies 
Green products  
(did not specify a particular 
sector) 

Chan (2001) 
D’Souza, Taghian, & Lamb (2006) 
Laroche, Bergeron, & Barbaro-Forleo (2001) 
Laroche, Tomiuk, Bergeron, & Barbaro-
Forleo (2002) 
Lee (2008) 
Mostafa (2007) 
Tadajewski & Wagner-Tsukamoto (2006) 
 

Foods (includes organic and 
genetically modified foods)  

Tanner & Kast (2003) 
Verhoef (2005)  
 

Cleaning products (includes toilet 
paper, paper towels, detergent, 
washing powder, etc.) 
 

Bjørner, Hansen, & Russell (2004) 
Pickett-Baker & Ozaki (2008) 
Rios, Martinez, Moreno, & Soriano (2006) 
 

Appliances (includes bulbs) Banerjee & Solomon (2003) 
 

Buildings (includes the lodging 
industry)  
 

Manaktola & Jauhari (2007) 

Green advertising (includes green 
messages) 
 

Chan (2004)  
Phau & Ong (2007) 

Green labels  Banerjee & Solomon (2003) 
Bjørner, Hansen, & Russell (2004) 
D’Souza, Taghian, & Lamb (2006) 
D’Souza, Taghian, Lamb, & Peretiatko (2007) 
 

Recycling  Laroche, Tomiuk, Bergeron, & Barbaro-
Forleo (2002) 
Tadajewski & Wagner-Tsukamoto (2006) 
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Verhoef (2005) investigated German consumers’ preferences and purchase 

frequencies of organic meat. The study indicated that consumers intend to buy organic 

meat, but their actual purchasing behaviors, which include paying a premium price, are 

still in question. Pickett-Baker and Ozaki (2008) first indicated that most U.K. consumers 

cannot easily identify green cleaning products, although these products are made by 

green companies. U.K. consumers’ previous experiences, such as using green cleaning 

products, impacted greatly on actual purchases of green cleaning products. Manaktola 

and Jauhari (2007) found that Indian consumers prefer to use green lodges, but they are 

not willing to pay extra for these services.  

Many studies have employed cultural or psychological antecedents to explain 

consumers’ attitudes, intentions, and actual behaviors toward green product purchases. 

For instance, Chan (2001) found that Chinese consumers’ degree of actual commitment 

to purchase green products was low and concluded that environmental knowledge 

positively influences consumers’ attitudes and intentions to purchase green products. Lee 

(2008) investigated Hong Kong Chinese adolescents’ intentions to purchase green 

products. The researcher discovered that psychological factors, such as social influence, 

environmental concern, and responsibility, are powerful predictors of green purchasing 

behavior and concluded that more advertising campaigns and consumer education 

programs are needed.  

Another stream of green retailing studies is related to how consumers feel when 

they are exposed to green advertising or messages (Chan, 2004; Phau & Ong, 2007) and 

green labels (Banerjee & Solomon, 2003; Bjørner, Hansen, & Russell, 2004; D’Souza, 

Taghian, & Lamb, 2006; D’Souza, Taghian, Lamb, & Peretiatko, 2007). For instance, 
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Chan (2004) attempted to understand Chinese consumers’ behaviors regarding green 

advertising and found that Chinese consumers prefer print advertisements to broadcasting 

advertisements on green issues due to the pragmatic orientation of the Chinese language, 

which requires more information for services or products. Phau and Ong (2007) found 

that consumers respond positively to product-related green messages and tend to trust 

messages from green brands more than messages from neutral brands. Next, Bjørner, 

Hansen, and Russell (2004) found that the environmental label has had a significant 

effect on consumers’ brand choices for these products, and that Nordic consumers have 

marginal willingness to pay more to purchase the products that contain the certified 

environmental label. In addition, studies that investigated consumers’ willingness to 

recycle have been documented (Laroche, Tomiuk, Bergeron, & Barbaro-Forleo, 2002; 

Tadajewski & Wagner-Tsukamoto, 2006). Laroche et al. (2002) compared recycling 

behaviors of French-Canadians and English-Canadians, and the researchers concluded 

that English-Canadians are more likely to recycle.  

 

Review of Application of the Theory of Reasoned Action in Apparel Studies 

 The TRA has been applied widely to account for behaviors (Shaw, Shiu, Hassan, 

Bekin, & Hogg, 2007), and it has provided strong support and overall predictive utility of 

the model (Randall, 1989) in diverse areas. In particular, many apparel studies have 

employed TRA to investigate apparel consumers in diverse contexts (see Table 2). For 

instance, in the study of apparel donation behavior, Ha-Brookshire and Hodge (2009) 

found that U.S. apparel consumers, who experienced both utilitarian and hedonic values 

regarding their donation behaviors, had positive attitudes toward performing the behavior 
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and significant subjective norms, which in turn translated positively into actual donation 

behavior. In the context of personalized fair trade apparel, Halepete, Littrell, and Park 

(2009) found that attitude toward personalized apparel was positively related to intention 

to purchase personalized fair trade apparel. In the study of consumer purchasing behavior 

of campus apparel products, Park and Park (2007) found that students with high 

university identification had positive attitudes and purchase intentions via multiple 

channels, and the researchers concluded that a positive attitude influences students’ 

purchase intentions toward university-licensed apparel products. In foreign brand 

purchase behavior studies, Shen, Lennon, Dickson, Montallo, and Zhang (2003) 

investigated Chinese apparel consumers’ behaviors toward U.S.-made apparel products 

and found that attitude toward purchasing those products significantly influenced their 

purchase intentions, but subjective norm did not work to predict their intentions.  

Summers, Belleau, and Xu (2006) found that attitude toward performing the 

behavior and subjective norm were significant predictors of purchase intention of 

controversial luxury products, American alligator leather. Additionally, controversy 

perception (i.e., consumers’ perceptions that products are controversial) and fashion 

involvement also acted as significant predictors of purchase intention. 

Finally, regarding online apparel shopping, Xu and Paulins (2005) documented 

that students who intended to shop online for apparel products had positive attitudes 

toward online shopping. Additionally, Internet usage, employment status, and access to a 

car had a significant influence on students' attitudes toward online shopping for apparel 

products. 
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Table 2. Summary of Selected Applications of TRA in Apparel Studies 
Studies Research Settings Major Findings 

Ha-Brookshire 
& Hodges 
(2009) 

U.S. consumers’ intentions 
to donate apparel 

Participants, who experienced both utilitarian 
and hedonic values regarding their donation 
behaviors, had positive attitudes and subjective 
norms, and these values, in turn, affected future 
apparel donation intentions. 
 

Halepete, 
Littrell, & Park 
(2009) 

U.S. consumers’ intentions 
to purchase personalized 
fair trade apparel  

Attitude toward personalization of apparel was 
positively related to intention to purchase 
personalized fair trade apparel. 
 

Park & Park 
(2007) 

U.S. consumers’ intentions 
to purchase university-
licensed apparel  

When students have some university 
identification already established, as well as 
perceived greater status about the university, 
they are likely to have positive attitudes and 
purchase intentions via multiple channels, 
including traditional retail and online stores. 
 

Shen, Lennon, 
Dickson, 
Montallo, & 
Zhang (2003) 

Chinese consumers’ 
intentions to purchase 
apparel made in the U.S.  

Chinese consumers’ attitudes toward U.S.-
made clothing were more favorable than 
attitudes toward China-made clothing, and 
there was a positive relationship between 
attitudes and intentions to purchase U.S.-made 
clothing.  
 

Summers, 
Belleau, & Xu 
(2006) 

Female U.S. consumers’ 
intentions to purchase 
American alligator leather 

Attitude toward performing the behavior, 
subjective norm, controversy perception (social 
acceptance), and fashion involvement were 
significant predictors of purchase intention of a 
controversial luxury product, apparel made 
with American alligator leather. 
 

Xu & Paulins 
(2005) 

U.S. college students’ 
intentions to purchase 
apparel online 

Students who intended to shop online for 
apparel products had more positive attitudes 
than did those who were without the intention. 
Also, Internet usage, employment status, and 
access to a car had significant influence on 
students' attitudes toward online shopping for 
apparel products.  
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Review of Application of the Theory of Planned Behavior in Apparel Studies 

TPB (Ajzen, 1991) has been empirically validated across the disciplines of 

psychology, education, marketing, and business. Table 3 presents a summary of 

applications of TPB in apparel marketing literature. Compared to Theory of Reasoned 

Action (TRA), TPB has been utilized less in apparel studies. However, the literature 

documents significant positive relationships between the three antecedents (i.e., attitude, 

subjective norm, and PBC) and intention to purchase apparel products (Cannière, 

Pelsmacker, & Geuens, 2009), intention to purchase apparel products via Internet stores 

(Shim, Eastlick, Lotz, & Warrington, 2001), intention to purchase apparel products via 

multichannel stores (Kim, Park, & Pookulangara, 2005), intention to purchase sweatshop-

produced apparel products (Shaw, Shiu, Hassan, Bekin, & Hogg, 2007), and intention to 

purchase U.S. brand apparel products and foreign brand jeans (Jin & Kang, 2010; Jin & 

Kang, 2011). 

Only two studies (Chan & Lau, 2001; Kalafatis, Pollard, East, & Tsogas, 1999) 

have used TPB to determine green consumer behaviors, and applications of TPB in the 

context of apparel products are very limited.  
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Table 3. Summary of Selected Applications of TPB in Apparel Studies 
Studies Research Settings Major Findings 

Cannière, 
Pelsmacker, & 
Geuens (2009) 

Behavioral intention and 
purchase behavior of apparel  
 

Intentions fully mediate the impact 
of attitudinal antecedents on 
behavior, both in terms of purchase 
incidence and purchase behavior 
(amount spent, number of visits, and 
types of products bought). 
 

Kim, Park, & 
Pookulangara (2005) 

Purchase behavior of apparel 
via multichannel stores 
 

Attitude toward the offline store was 
a significant predictor of attitude 
toward the online store, and search 
intention for product information via 
the online store was a significant 
predictor of the consumer’s purchase 
intention. 
 

Shaw, Shiu, Hassan, 
Bekin, & Hogg 
(2007) 

Intention to avoid purchasing 
sweatshop-produced apparel  

Attitude, subjective norm, perceived 
behavioral control, and desire of 
avoiding purchasing sweatshop-
produced apparel positively 
influenced purchase intention toward 
sweatshop-produced apparel. 
 

Shim, Eastlick, Lotz, 
& Warrington 
(2001) 

Intention to shop via the 
Internet  

Direct and indirect relationships 
between two antecedents (attitude 
toward Internet shopping and 
previous Internet purchase 
experience) and Internet purchase 
intention were found. 

Jin & Kang (2010) Purchase behavior toward 
foreign brand jeans   

Perceived behavioral control had 
strongest direct influence on Chinese 
college students’ purchase intention 
of foreign brand jeans. Face-saving 
was stronger influence on purchase 
intention than subjective norm  
 

Jin & Kang (2011) Purchase intention to U.S. 
brand apparel   

Attitude toward the U.S. brand 
apparel was the most important on 
Chinese consumers’ purchase 
intention, followed by external PBC 
and subjective norm 
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Based on an extensive review of previous studies, this study identified the 

advantages of employing TPB over TRA for studying the purchase behavior of green 

apparel products because TRA is limited to predicting only intention and behavior that 

are under an individual’s volitional control. For instance, even though a consumer has a 

positive attitude toward a certain behavior, if he/she does not have the financial resources 

(i.e., external perceived behavioral control), intention and behavior may not occur. 

Because environmentally conscious consumption may be a volitional behavior, it may 

require more resources, such as awareness or familiarity about the environment and 

adequate money. To incorporate these volitional controls in environmental consumption 

behavior, TPB is believed to be a more accurate and creditable framework than TRA. To 

accurately estimate green apparel purchase behavior, this study included two indirect 

antecedents to purchase intention (man-nature orientation and environmental knowledge) 

in the proposed framework. The next section introduces these antecedents this study 

employed.     

 

Concepts of the Two Indirect Antecedents to Purchase Intention Employed  

Man-Nature Orientation 

Kluchhohn and Strodtbeck (1961) developed a framework of value-orientation to 

describe cultural values. The researchers initially categorized cultural values into five 

orientations: relational orientation, man-nature orientation, man-himself orientation, past-

time orientation, and personal activity orientation. For the current research, the man-

nature orientation was selected as an antecedent of consumer attitude toward purchasing 

green apparel products because the man-nature orientation determines the relationship 
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between human beings and the natural environment. Selecting this antecedent allowed 

this research to examine the possible influence of cultural value orientation on green 

apparel product purchase behaviors.  

The man-nature orientation is based on a human being's relationship with nature 

(Jandt, 2004). Three possibilities can be included for the relationship between a human 

being and nature: subjugation to nature, harmony with nature, and mastery over nature. 

“Subjugation to nature” explains that human beings should be impressed with natural 

forces that control human beings, then accept these forces and not attempt to change 

them. “Harmony with nature” indicates that human beings do not control or try to 

conquer nature and should value nature and respect it. Thus, human beings have a 

harmonious relationship with nature. “Mastery over nature” refers to the human being's 

intent to control nature. A human being attempts to dominate over nature to influence the 

impact of nature. This might present itself in a culture through management of nature or 

through preventing or protecting oneself from the power of nature (Kluchhohn & 

Strodtbeck, 1961).  

The Chinese culture's relationship with nature is that of harmony with nature 

because it relates to two doctrines of Chinese cultural values, Way (Tao) and Yuan 

(Karma) (Yau, 1994). Originated in Taoism, Way highlights harmony with nature and 

views that man is perceived as a part of nature, instead of as the ruler of nature. Taoism 

believes that man should not try to overcome or master nature, but that he has to learn 

how to adapt to it so as to reach harmony (Song, 2008). Therefore, the Chinese believe 

that nature has the Way by which all things become what they are (Chan, 1963). Apart 

from the doctrine of the Way, Yuan is another important doctrine that has been rooted 
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into the hearts of most Chinese and is referred to as predetermined relations with other 

things or individuals (Yau, 1994). This doctrine is a Buddhist-related Chinese concept 

and is commonly defined as the ‘binding force’ that links individuals or an individual and 

things in a relationship (Yau, 1994). Therefore, according to Yuan, the Chinese believe 

that a human being’s relationship with nature is as important as a relationship between 

human beings. As far as man-nature orientation is concerned, the Chinese traditionally 

place a heavy emphasis on living in harmony with nature, and they conceive of flowers, 

trees, and grass as having their own consciousness, and thus they should not be destroyed 

without good cause (Chan, 2001). In contrast, as a representative of Western cultures, the 

U.S. attempts to master nature. People attempt to build the breakwater for hurricanes, 

change the course of rivers, harvest forests for wood and paper, and breed cattle for 

increased meat production. They believe they have domination over nature (Jandt, 2004).  

Man-nature orientation has been proposed as a way to understand attitudes 

regarding the relationship of human beings to nature (Chandler & Dreger, 1993; 

Snodgrass & Gates, 1998). Man-nature orientation has also emerged clearly in 

multicultural research (Schwartz, 1992), and it has occupied an important place in the 

analysis of cultural biases (Koltko-Rivera, 2004). Differences in human beings’ 

relationships with nature may influence communications with certain programs or 

developmental projects that relate to nature. The Chinese might not accept a program that 

attempts to master nature, but Americans might. These differences might also exist in the 

retailing sector, which deals with green products. Therefore, in order to examine 

environmental behavior with regard to cross-cultural comparisons between U.S. and 

Chinese consumers, the construct of man-nature orientation was employed. 
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Environmental Knowledge 

Environmental knowledge can be defined as “a general knowledge of facts, 

concepts, and relationships concerning the natural environment and its major 

ecosystems” (Fryxell & Lo, 2003, p. 45). Environmental knowledge involves what 

people know about the environment, and it is a key factor leading to environmental 

aspects and responsibilities necessary for sustainable development (Mostafa, 2007).  

Environmental knowledge may increase if one’s concerns about environmental 

problems and change in the world increase (Laroche et al., 2002). In previous studies, an 

individual’s knowledge about environmental issues has been identified as a significant 

predictor of environmentally friendly behavior. Dispoto (1977) concluded that 

environmental knowledge is a good predictor of environmental activities. Martin and 

Simintiras (1995) found that environmental knowledge has an impact on green purchases 

and uses. If consumers possess knowledge of environmental issues, environmentally 

conscious consumption behaviors follow (Chan, 1996). Therefore, this study employed 

environmental knowledge as an antecedent of consumer attitude toward purchasing green 

apparel products.  
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The Proposed Conceptual Model 

This study employed the theory of planned behavior (TPB) as a theoretical 

framework. The conceptual model in this study was proposed to explain the process from 

two indirect antecedents (Man-nature orientation and Environmental knowledge) and 

four direct antecedents (Attitude, Subjective norm, Internal PBC and External PBC) to 

purchase intention for green apparel products. Figure 3 presents the proposed conceptual 

model and causal relationships among the constructs.   

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. The Proposed Model for Purchase Intention for Green Apparel Products  
 
Note: Hypothesis 8, inside the parentheses, indicates the country moderating effect. 
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This study considered internal and external PBC as separate constructs in order to 

examine how each control influences purchase intention toward green apparel products. 

Most previous studies using TPB have incorporated one dimension of PBC, as was 

originally suggested (Ajzen & Fishbein, 1980). However, the weaknesses in the operation 

of the single PBC have since been addressed, and it has been suggested that a behavior 

may be perceived as being within or not within an individual’s internal and external 

control (Conner & Armitage, 1998; Kidwell & Jewell, 2003). Moreover, employing the 

measurement of a single PBC has caused low reliability (Conner & Armitage, 1998), and 

thus recently it was proposed to use a decomposed concept of PBC, which has high 

reliability of each construct.  

As shown in Figure 3, the proposed conceptual model consists of two causal 

paths. For the first path, this study proposed that two indirect antecedents to purchase 

intention (i.e., man-nature orientation and environmental knowledge) influence consumer 

attitude and internal PBC. The second path presents the influences of the four direct 

antecedents on purchase intention. Based on the proposed model, this study developed 

seven hypotheses (H1~H7) to be tested. In H8, consumers in two countries (the U.S. and 

China) are compared to examine differences in the path from subjective norm to purchase 

intention. 

 

Development of Hypotheses 

 The primary objectives of this study were to understand consumer purchase 

behavior toward green apparel products and to investigate the differences between U.S. 

and Chinese consumers regarding the behavior. To achieve these research goals, eight 



38 

 

hypotheses were developed based on the proposed conceptual model. The next section 

addresses the rationale for each hypothesis.  

The Influence of Two Antecedents on Attitude and Internal PBC 

Man-Nature Orientation and Attitude 

 The first hypothesis of this study posits that the man-nature orientation will 

positively influence consumers’ attitude toward purchasing green apparel products. The 

following sequentially discusses how the man-nature orientation leads to consumers’ 

positive attitudes toward purchasing green apparel products.  

Man-nature orientation refers to the extent to which the individual accommodates 

himself/herself to living in harmony with nature. An individual’s orientation to nature is 

different by culture (Gallagher, 2001). In an Oriental culture, such as China, Japan, and 

Korea, the culture emphasizes that human beings should not try to overcome or master 

nature, but should learn how to adapt to it (Chan & Lau, 2001). On the contrary, in a 

Western culture it is believed that human beings can dominate and control environments, 

such as changing the course of rivers and demolishing mountains for building roads 

(Jandt, 2004).  

Because the primary essence of man-nature orientation is the degree of 

accommodating oneself to living in harmony with nature, individuals who are at a higher 

level of man-nature orientation do not harm or destroy the environment without good 

cause (Chan, 2001). Accordingly, individuals high in man-nature orientation are more 

concerned about environmental issues and are more likely to exhibit support for green 

activities of companies or governments. Therefore, a high man-nature orientation will 

naturally lead to a positive attitude toward green behaviors. Several studies have 
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supported the positive relationship between man-nature orientation and attitudes toward 

green behaviors. Chan (2001) found that man-nature orientation significantly increases 

Chinese consumers’ attitudes toward green purchases. Van Liere and Dunlap (1980) used 

eco-centric orientation as an antecedent of attitude toward U.S. national parks and 

confirmed its significant positive relationship. Mostafa (2007) developed the concept of 

natural environmental orientation, which is a concept embracing various inclinations 

toward nature, and discovered a positive relationship between natural environmental 

orientation and attitude toward environmental behaviors. Based on the above, this study 

expects that man-nature orientation will enhance consumers’ attitudes toward purchasing 

green apparel products. Thus, the following hypothesis is posited: 

H1: Man-nature orientation will positively influence a consumer’s attitude toward 

purchasing green apparel products. 

 

Environmental Knowledge and Attitude 

This study posits that environmental knowledge will positively influence 

consumers’ attitudes toward purchasing green apparel products. The following addresses 

this proposed relationship. Environmental knowledge involves what individuals know 

about facts, concepts, and relationships concerning the natural environment (Fryxell & 

Lo, 2003), and environmental knowledge increases as concerns about environmental 

problems increase (Laroche et al., 2002). 

It is widely accepted that an increase in knowledge leads to a change in attitude, 

which will in turn influence behavior (Matthews & Riley, 1995), and this mechanism 

should apply to the relationship between environmental knowledge and attitude toward 
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environmental behavior. The positive influences of environmental knowledge on 

environmental attitudes and behaviors are well evidenced in previous studies (Blocker & 

Eckberg, 1997; Chan, 2001; Diekmann & Preisendörfer, 1998; Laroche, Bergeron, 

Tomiuk, & Barbaro-Forleo, 2002; Synodinos, 1990). Laroche et al. (2002) investigated 

differences between consumers in high and low environmental knowledge groups with 

respect to environmental attitudes and behaviors. The researchers found that an increase 

in consumers’ environmental knowledge enhances their environmental attitudes and 

behaviors. Simmons and Widmar (1990) concluded that lack of environmental 

knowledge is a substantial barrier to possession of positive attitudes toward recycling 

behaviors.  

Synodinos (1990) stated that “more positive attitudes may result by increasing 

knowledge about environmental issues” (p. 168). Kaiser, Wolfing, and Fuhrer (1999) 

even remarked that “knowledge about the environment is a precondition of his/her 

environmental attitude” (p. 4). Therefore, as a consumer’s environmental knowledge 

increases, he/she recognizes immediate environmental problems, and his/her chance of 

having a positive attitude toward environmental behaviors increases. Based on these 

rationales and supportive findings of previous research, this study postulates that 

environmental knowledge will strengthen consumers’ attitudes toward purchasing green 

apparel products. Thus, the following hypothesis is proposed: 

H2: Environmental knowledge will positively influence a consumer’s attitude toward 

purchasing green apparel products. 

 

 



41 

 

Environmental Knowledge and Internal Perceived Behavioral Control 

This study holds that environmental knowledge will positively influence 

consumers’ internal perceived behavioral control (PBC) toward purchasing green apparel 

products. This positive relationship is proposed because environmental knowledge is 

related to how much individuals possess control over performing an environmental 

friendly behavior. In previous research, it was widely accepted that knowledge is a 

determinant of self-efficacy (Bandura, 1986; Pajeres, 2002). Bandura (1986) initially 

developed the concept of self-efficacy as “judgment of one’s capability to accomplish a 

certain level of performance” (p. 391), and the degree of one’s self-efficacy determines 

what an individual will do with his/her knowledge and skills (Pajeres, 2002). Bandura 

(1986) presented that an individual’s level of motivation, affective states, and actions are 

based more on how he/she perceives his/her knowledge and skills than what is 

objectively true. Therefore, a higher knowledge level affects an individual’s self-efficacy 

level to accomplish a particular behavior.  

Self-efficacy is positively related to internal PBC because higher self-efficacy 

leads to stronger control over an individual’s choices of behavior (Barkhi, Belanger, & 

Hicks, 2008). Since knowledge is an important part of one’s self-efficacy level and self-

efficacy is closely related to internal PBC, environmental knowledge will affect internal 

PBC positively. If an individual has a great deal of knowledge about environmental 

issues and green products, he/she will be confident to purchase green apparel products. 

Although previous research on the relationship between knowledge and internal PBC is 

limited, it is quite reasonable to expect that environmental knowledge will increase 

internal PBC. Therefore, the following hypothesis is posited:   



42 

 

H3: Environmental knowledge will positively influence a consumer’s internal perceived 

behavioral control. 

 

Relationships among TPB Variables 

Attitude and Purchase Intention 

The next hypothesis anticipates the positive effect of attitude toward purchasing 

green apparel products on consumers’ purchase intentions toward green apparel products. 

The information that follows presents how attitude increases consumers’ purchase 

intentions toward green apparel products.  

The relationship between attitude and intention is an integral part of the theory of 

planned behavior (Cannière, Pelsmacker, & Geuens, 2009). That is, the more favorable 

the attitude toward the behavior, the stronger the individual’s intention to perform the 

behavior (Ajzen, 1991). As such, many studies in apparel marketing literature have 

confirmed this positive relationship. In foreign brand purchase behavior studies, Shen et 

al. (2002) discovered that attitude is a significant predictor of purchase intention for U.S.-

made apparel. Other studies have found that consumers’ attitudes toward a brand 

positively affect their intentions to purchase extended brands from a parent company 

(Faircloth, Capella, & Alford, 2001). In controversial luxury product purchase behavior 

studies, Summers, Belleau, and Xu (2006) found that individuals’ attitudes toward 

purchases of American alligator leather apparel products had a highly significant 

influence on their purchase intentions of the leather apparel. Additionally, Kim, Park, 

and Pookulangara (2005) and Ha and Stoel (2009) also documented that behavioral 
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intention toward apparel shopping via the Internet is significantly influenced by attitude 

toward online apparel shopping.  

The same positive relationship between attitude and purchase intention has been 

found in environmental-related behaviors. In studies of environmentally friendly products 

purchasing behavior, Diamantopoulos, Schlegelmilch, Sinkovics, and Bohlen (2003) 

found a significant relationship between environmental attitude and intention to purchase 

three types of green products: recycled paper products, products not tested on animals, 

and ozone-friendly aerosol products. Ellen, Wiener, and Cobb-Walgren (1991) 

discovered that attitude toward improving the environment s a significant predictor of 

purchasing intention toward environmentally safe products. Alwitt and Pitts (1996) 

documented that attitude toward the consumption of green products directly influences 

purchase intention for green products. In studies about recycling behaviors, Dahab, 

Gentry, and Su (1995) and Ellen, Wiener, and Cobb-Walgren (1991) discovered that 

attitude toward recycling is strongly related to the intent to recycle. Based on the above 

findings, this study proposes that attitude toward purchasing green apparel products will 

positively lead consumers’ purchase intentions to purchase green apparel products.  

H4: Attitude toward purchasing green apparel products will positively influence a 

consumer’s purchase intention toward green apparel products.  

 

Subjective Norm and Purchase Intention 

This study maintains that subjective norm will positively influence consumers’ 

purchase intentions toward green apparel products. Subjective norm refers to the 

individual’s perception of significant referents’ opinions toward a behavior (Baker, Al-
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Gahtani, & Hubona, 2007). As with attitude, subjective norm is an important essence of 

the theory of planned behavior to predict a behavioral intention.  

Since the theory of planned behavior is proposed with the idea that subjective 

norm and attitude lead to intention, a great number of studies have evidenced in diverse 

contexts that subjective norm is the principal predictor of intention to behavior (Armitage 

et al., 1999). In apparel literature, Summers, Belleau, and Xu (2006) found that the 

stronger individuals’ perceptions of social pressure are not to buy controversial luxury 

products, such as American alligator leather apparel, the more negative individuals’ 

purchase intentions become. Perkins, Crown, Rigakis, and Eggertson (1992) found 

subjective norm to be correlated with behavioral intention to wear protective clothing 

when administering chemical pesticides. Leong (2000) found that subjective norm has a 

significant effect on purchase intention for party clothes in Singaporean adolescents. 

Finally, Lajunen and Räsänen (2004) concluded that subjective norm is influential and a 

strong predictor of teenage cyclists’ intentions to wear safety gear.  

The same relationship between subjective norm and intention has been 

documented in environmental studies. Sparks and Shepherd (1992) found a positive 

significant relationship for U.S. consumers between subjective norm and intention to eat 

organic vegetables. Several studies have also discovered that subjective norm 

significantly predicts behavioral intention to use or purchase diverse environment-related 

products, such as environmentally friendly cars (Kaiser & Gutscher, 2003), 

environmentally friendly products (Kalafatis et al., 1999), and energy-saving light bulbs 

(Harland, Staats, & Wilke, 1999). Additionally, subjective norm was found to be the 

positive factor of intention toward recycling behavior (Hopper & Nielsen, 1991). The 
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above studies clearly show that subjective norm is the important factor in predicting 

positive intention toward environment-related behaviors. As mentioned previously, 

environmental behaviors may require ethical and socially responsible responses, thus 

individuals may feel more pressure from groups, which may lead to more engagement in 

environmental behaviors. Based on the above supportive findings of previous research 

and rationales, this study hypothesizes that subjective norm will increase consumers’ 

purchase intentions toward green apparel products.  

H5: Subjective norm will positively influence a consumer’s purchase intention toward 

green apparel products. 

 

Internal Perceived Behavioral Control and Purchase Intention 

This study proposes that internal and external perceived behavioral control (PBC) 

will positively influence consumers’ purchase intentions toward green apparel products. 

PBC refers to “the perceived ease or difficulty of performing the behavior” (Ajzen, 1991, 

p. 188) and will thus vary as a function of the perceived controllability toward 

performing the intention (Armitage et al., 1999). Individuals who possess the necessary 

resources or opportunities to perform a particular behavior show strong behavioral 

intentions (Kalafatis et al., 1999). Previous empirical studies have found a positive effect 

of PBC on behavioral intention (Compeau & Higgins, 1995; Mathieson, 1991). 

Internal PBC refers to an individual’s internal perception that he/she possesses 

control over personal resources, such as requisite skills, confidence, adequate planning, 

and the ability, to perform the behavior (Armitage et al., 1999). Baker, Al-Gahtani, and 

Hubona, (2007) documented that internal PBC directly impacts on intention to perform a 
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behavior. Laroche, Kim, and Zhou (1996) indicated that future purchase intention is 

directly influenced by internal confidence, such as awareness or familiarity of products 

and brands. Nataraajan and Angur (1998) suggested that intention should be considered 

explicitly by the perception of one’s degree of self-efficacy and confidence. Finally, 

Kidwell and Jewell (2003) supported that internal PBC acts as a significant antecedent in 

predicting behavioral intention to donate blood. Therefore, stronger internal PBC leads to 

a more positive intention to a behavior because high capability of skill and ability 

regarding a particular behavior increases the confidence of conducting the behavior. 

Likewise, an individual with a great deal of confidence, skill, and ability regarding green 

apparel products (i.e., high internal PBC) will be more likely to purchase green apparel 

products. Based on the above supportive findings of previous research and rationales, this 

study posits that internal PBC will positively increase consumers’ purchase intentions 

toward green apparel products. Thus, the following hypothesis is proposed: 

H6: Internal perceived behavioral control will positively influence a consumer’s purchase 

intention toward green apparel products. 

 

External Perceived Behavioral Control and Purchase Intention 

External PBC refers to an individual’s perception that he/she has control over 

external conditions and situations, such as time, money, and availability, to perform a 

particular behavior (Armitage et al., 1999). Ajzen (1991) defined external PBC as 

facilitating conditions that determine the extent to which circumstances facilitate or 

interfere with the performance of a behavior. In other words, external PBC is associated 

with a person’s perception of controllability of external barriers for a behavior (Jin & 
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Kang, 2011). As with internal PBC, external PBC has been shown in previous research to 

be an important determinant of intention. Armitage, Conner, Loach, and Willetts (1999) 

examined the influence of external PBC on intention and found a positive relationship 

between the two constructs. Jin and Kang (2011) concluded that external PBC has a 

significant impact on purchase intention of Chinese consumers because the most 

important barrier of Chinese consumers toward foreign brand apparel is price. 

Additionally, previous studies have supported the impact of external PBC on sunscreen 

use (Turrisi, Hillhouse, & Gebert, 1998), drinking and driving (Turrisi, Jaccard, & 

McDonnell, 2006), and fast-food consumption (Bagozzi & Kimmel, 1995). Therefore, 

external PBC increases positive intention toward a behavior because facilitating 

circumstances about the particular behavior increase self-reliance in conducting the 

behavior. For instance, if an individual does not have much enough time or money to 

purchase a particular product, he/she is not able to purchase it even though he/she wants 

to. Likewise, an individual with facilitating conditions, such as adequate time and 

monetary resources (i.e., high external PBC), will be more likely to purchase green 

apparel products. Based on these supportive findings of previous research and rationales, 

this study proposes that external PBC will positively increase consumers’ purchase 

intentions toward green apparel products. Thus, the following hypothesis is posited: 

H7: External perceived behavioral control will positively influence a consumer’s 

purchase intention toward green apparel products.  

 

 

 



48 

 

Country Moderating Effect between Subjective Norm and Purchase Intention 

This study posited that country moderates a proposed path between subjective 

norm and purchase intention. We expect a stronger relationship in China than in the U.S. 

because of cultural difference between the two countries. According to Triandis (1995), 

subjective norm is more influential for individuals in collective and Confucian cultures 

(e.g., China and Korea) than for those in individual cultures (e.g., U.S. and Canada). 

People in collective cultures tend to be aware of their referents’ pressure in most of their 

behaviors. In China, opinion from family, friends, and other people in general has a major 

impact on apparel decisions, whereas U.S consumers are much more likely to rely on 

either themselves (72%) or store displays (56%) (The Chinese supply chain for cotton, 

2007). Therefore, it is expected that Chinese consumers tend to feel more social pressures 

for purchasing green apparel products than do U.S. consumers.  

H8: Country moderates the positive relationship between subjective norm and purchase 

intention toward green apparel products such that a stronger relationship is expected 

in China and a weaker relationship is expected in the U.S. 
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CHAPTER III 
 

 

METHODOLOGY 

 

This chapter presents the methods used in the study. First, the data collection procedure is 

explained. Second, the survey instrument development procedure is presented. Finally, 

the statistical data analysis procedure describing how the proposed hypotheses were 

tested is reported. 

 

Data Collection 

This study aimed to examine consumers’ consumption behaviors for green 

apparel products and to test for possible differences between U.S. and Chinese 

consumers. To this end, a consumer survey was conducted to collect data in several cities 

of each country. Shanghai and Beijing in China were chosen because both cities are some 

of the most rapidly developing Chinese cities where the green movement actively occurs 

(Chan, Wong, & Leung, 2008). In the U.S., three large cities, Seattle (WA), San 

Francisco (CA), and Columbus (OH), as well as two medium sized cities, Waco (TX) and 

Normal (IL), were selected because consumers in large and medium cities are deemed to 

be more exposed to green apparel products than are those in small rural cities. Female 

college students in both countries were chosen as respondents because they are the 



50 

 

primary target of the apparel market and have relatively higher buying power for apparel 

products than do consumers in other age groups, making the younger group an ideal 

potential market for green apparel products (Gardyn, 2002). Because young female 

consumers place great importance on apparel products, they tend to spend more money 

on purchasing apparel than on purchasing most other merchandise (Seock & Bailey, 

2008). According to Case and King (2003), apparel is one of the most popular categories 

for female college students. Internet shopping apparel is the top product category for 

female students’ purchases. Also, because the college student group is more 

homogeneous (Peterson, 2001) in terms of socioeconomic characteristics across countries 

than any other group, this group provides a valid basis for comparing consumer green 

apparel behavior between two countries.  

With professors’ permission, college respondents were asked to fill out 

questionnaires during class periods. The survey was conducted in winter 2009 and spring 

2010 in the U.S. and spring and summer 2010 in China. The survey took approximately 

15 minutes to complete. A total of 519 questionnaires were collected initially, 258 data 

sets in the U.S. and 261 data sets in China. Among these completed data sets, 24 from the 

U.S. and 67 from China were discarded because of insincere or incomplete responses. 

Therefore, 234 questionnaires from the U.S. and 194 questionnaires from China were 

entered into statistical analysis.    

Demographic details collected, such as age, household income, clothing 

expenditures, and previous experience and future willingness to purchase green apparel 

products, are presented in Table 4.  
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Table 4. Respondents’ Demographic Characteristics  

 

The mean age of the respondents was 21.64 in the U.S., with a range of 18 to 36 

years old, and 21.96 in China, with a range of 17 to 38 years old. The most frequent 

response for monthly household income for U.S. respondents (nearly half of the total 

participants) was below $3,000, and over 40% of Chinese respondents had a monthly 

Profile 
U.S. China 

Frequency % Frequency % 
Age 20 and Under 

21-23 
24-26 
27-29 
30 and Over 

122 
85 
17 
5 
5 

52.2 
36.3 
7.3 
2.1 
2.1 

49 
82 
42 
7 
14 

25.3 
42.3 
21.6 
3.6 
7.2 

Total 234  194  
Monthly 
household 
income 

Under $1,000 
$1,000~$2,999 
$3,000~$4,999 
$5,000~$7,499 
$7,500~$9,999 
$10,000~$14,999 
$15,000~$19,999 
Over $20,000 
Non-response 

85 
25 
23 
29 
15 
21 
7 
25 
4 

36.3 
10.7 
9.8 
12.4 
6.4 
9.0 
3.0 
10.7 
1.7 

79 
35 
44 
21 
10 
2 
1 
0 
2 

40.7 
18.1 
22.7 
10.8 
5.2 
1.0 
0.5 
0 

1.0 
Total 234  194  

Monthly 
clothing 
expenditures 

Under $100 
$100~$199 
$200~$299 
$300~$399 
$400~$599 
$600~$799 
$800~$999 
Non-response 

131 
71 
9 
15 
4 
1 
1 
2 

56.0 
30.4 
3.8 
6.4 
1.7 
0.4 
0.4 
0.9 

125 
32 
4 
24 
7 
1 
1 
0 

64.4 
16.5 
2.1 
12.4 
3.6 
0.5 
0.5 
0 

Total 234  194  
Experience of 
purchasing green 
apparel products 

YES 
NO 
Non-response 

122 
111 
1 

52.1 
47.5 
0.4 

50 
142 
2 

25.8 
73.2 
1.0 

Total 234  194  
Willingness to 
purchase green 
apparel products 

YES 
NO 
Non-response 

90 
21 
123 

38.5 
9.0 
52.5 

105 
49 
40 

54.1 
25.3 
20.6 

Total 234  194  
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household income that was below $1,000. The monthly expenditures for clothing most 

frequently reported for both U.S. and Chinese consumers was below $100. About 52% of 

U.S. respondents answered they had purchased green apparel products, while only about 

26% of the Chinese respondents had experience purchasing these products. Finally, a 

willingness to purchase green apparel products in the future was reported by a little over 

38% of U.S. respondents and just over 54% of Chinese respondents. 

 

Development of the Survey Instrument 

 Two questionnaires were developed, one for U.S. participants and the other for 

Chinese participants. A questionnaire was initially developed in English and translated 

into Chinese by a bilingual student. It was back-translated into English by another 

bilingual to ensure translation equivalence. The questionnaire consisted of a section to 

collect demographics plus three sections to measure the constructs in the proposed model. 

The first of these three sections measured the constructs in the theory of planned behavior 

(attitude, subjective norm, internal perceived behavioral control, external perceived 

behavioral control, and purchase intention). The second section had measurement items 

for man-nature orientation, and the third section consisted of measurement items for 

environmental knowledge. Because this study focused on green apparel products, the 

questionnaire started with a description of the products. Green apparel products were 

confined to eco-labeled apparel products that had the label of no-pesticide, no-synthetic 

dye, and organic or natural fibers. Home furnishing products (carpets, curtains, and 

bedding and bath products), footwear, and textile fabrics were excluded from this study. 

Once respondents had been given this explanation of green apparel products, the survey 
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continued. The following section describes how each construct was measured. The items 

for the seven constructs are described in Table 5.  

 

Man-Nature Orientation 

 The man-nature orientation construct measures the extent to which an individual 

accommodates himself/herself to living in harmony with nature. To measure this 

construct, five items were adopted from Chan (2001) (reported reliability coefficient = 

.81). The five items were “Human beings need to understand the ways of nature and act 

accordingly,” “We should maintain harmony with nature,” “Being the master of the 

world, human beings are entitled to deploy any of the natural resources as they like,” 

“Human beings are only part of nature,” and “We should master instead of adapting to 

the environment.” Among these five items, two items, “Being the master of the world, 

human beings are entitled to deploy any of the natural resources as they like” and “We 

should master instead of adapting to the environment,” were reversely coded. All items of 

man-nature orientation were measured by a seven-point Likert scale (1 = strongly 

disagree, 7 = strongly agree). 

 

Environmental Knowledge 

 Environmental knowledge measures the extent to which consumers know about 

environmental issues and trends. Six items were adopted from Mohr, Eroglu, and Ellen 

(1988) (reported reliability coefficient = .86). The six items were “I know that I buy 

products and packages that are environmentally safe,” “I know more about recycling than 

the average person,” “I know how to select products and packages that reduce the amount 
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of waste ending up in landfills,” “I understand the environmental phrases and symbols on 

product packages,” “I am confident that I know how to sort my recyclables properly,” 

and “I am very knowledgeable about environmental issues.” All items of environmental 

knowledge were measured by a seven-point Likert scale (1 = strongly disagree, 7 = 

strongly agree).  

 

Constructs in the Theory of Planned Behavior 

 The theory of planned behavior consists of five constructs (attitude, subjective 

norm, internal and external perceived behavioral control, and purchase intention). The 

measurements of each construct were adopted from previous studies and modified to the 

study context (i.e., green apparel product consumption).   

First, the attitude construct measures the extent to which an individual is 

favorable or unfavorable toward purchasing green apparel products. Respondents were 

asked to indicate their attitudes toward purchasing green apparel products on a seven-

point semantic differential scale consisting of six bi-polar adjective sets. These items 

were adapted from Armitage, Conner, Loach, and Willetts (1999) (reported reliability 

coefficient = .78): Purchasing green apparel products is bad/good, foolish/wise, 

harmful/beneficial, unfavorable/favorable, negative/positive, and unsatisfactory/ 

satisfactory.  

Second, the subjective norm construct measures to what extent an individual is 

aware of the opinions of other people (referents) about purchasing green apparel 

products. To measure this construct, three items were adopted from Armitage et al. 

(1999) (reported reliability coefficient = .83). The three items were: “People who are 
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important to me think I should purchase green apparel products,” “People who are 

important to me would approve of my purchasing green apparel products,” and “People 

who are important to me want me to purchase green apparel products.” All items of 

subjective norm were measured by a seven-point Likert scale (1 = strongly disagree, 7 = 

strongly agree).  

Third, the perceived behavioral control construct measures to what extent an 

individual perceives that he/she possesses control over personal resources internally and 

externally in purchasing green apparel products. A total of eight items measuring internal 

PBC (four items) and external PBC (four items) were adapted from Armitage and Conner 

(1999) (reported reliability coefficient for internal PBC = .86 and for external PBC = .87) 

and revised to the study context (i.e., green apparel products). The four items measuring 

internal PBC were “I believe I have the ability to purchase green apparel products” (1 = 

strongly disagree, 7 = strongly agree), “If it were entirely up to me, I am confident that I 

would be able to purchase green apparel products” (1 = strongly disagree, 7 = strongly 

agree), “How confident are you that you will be able to purchase green apparel 

products?” (1 = very unsure, 7 = very sure), and “To what extent do you see yourself as 

capable of purchasing green apparel products?” (1 = very incapable of, 7 = very capable 

of). The four items measuring external PBC were “Whether or not I purchase green 

apparel products is entirely up to me” (1 = strongly disagree, 7 = strongly agree), “There 

are likely to be plenty of opportunities for me to purchase green apparel products” (1 = 

strongly disagree, 7 = strongly agree), “How much personal control do you feel you have 

over purchasing green apparel products?” (1 = very little control, 7 = complete control), 
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and “How much do you feel that purchasing green apparel products is beyond your 

control?” (1 = very much so, 7 = not at all).  

Finally, the purchase intention construct measures the extent to which consumers 

intend to purchase green apparel products. To measure this construct, three items adopted 

from Armitage et al. (1999) (reported reliability coefficient = .82) were modified to the 

context of green apparel products. The three items were “I intend to purchase green 

apparel products,” “I plan to purchase green apparel products,” and “I want to purchase 

green apparel products.” All items of purchase intention were measured by a seven-point 

Likert scale (1 = strongly disagree, 7 = strongly agree). 

 
Table 5. A Summary of Research Constructs and Measurement Items 
Construct (# of items) Item Source 
Man-Nature 
Orientation  
(5 items) 
 
 
 
 

MNO1. Human beings need to understand the 
ways of nature and act accordingly. 

MNO2. We should maintain harmony with nature.  
MNO3. Being the master of the world, human 

beings are entitled to deploy any of the natural 
resources as they like. (R) 

MNO4. Human beings are only part of nature.  
MNO5. We should master instead of adapting to 

the environment. (R) 

Chan (2001) 

Environmental 
Knowledge (6 items) 
 
 

EK1. I know that I buy products and packages that 
are environmentally safe.  

EK2. I know more about recycling than the 
average person.  

EK3. I know how to select products and packages 
that reduce the amount of waste ending up in 
landfills.  

EK4. I understand the environmental phrases and 
symbols on product packages.  

EK5. I am confident that I know how to sort my 
recyclables properly.  

EK6. I am very knowledgeable about 
environmental issues.  

Mohr, Eroglu, & 
Ellen (1998) 
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Attitude 
(6 items) 
 

Purchasing green apparel products is…  
ATT1. Bad – Good  
ATT2. Foolish – Wise  
ATT3. Harmful – Beneficial  
ATT4. Unfavorable – Favorable  
ATT5. Negative – Positive  
ATT6. Unsatisfactory – Satisfactory 

Armitage, Conner, 
Loach, & Willetts 
(1999) 

Subjective Norm 
 (3 items) 

SN1. People who are important to me think I 
should purchase green apparel products.  

SN2. People who are important to me would 
approve of my purchasing green apparel 
products.  

SN3. People who are important to me want me to 
purchase green apparel products.  

Armitage, Conner, 
Loach, & Willetts 
(1999) 

Internal Perceived 
Behavioral Control  
(4 items) 

IPBC1. I believe I have the ability to purchase 
green apparel products.  

IPBC2. If it were entirely up to me, I am confident 
that I would be able to purchase green apparel 
products.  

IPBC3. How confident are you that you will be 
able to purchase green apparel products?  

IPBC4. To what extent do you see yourself as 
capable of purchasing green apparel products?  

Armitage & 
Conner (1999) 
 
 
 
 

External Perceived 
Behavioral Control  
(4 items) 

EPBC1. Whether or not I purchase green apparel 
products is entirely up to me.  

EPBC2. There are likely to be plenty of 
opportunities for me to purchase green apparel 
products.  

EPBC3. How much personal control do you feel 
you have over purchasing green apparel 
products?  

EPBC4. How much do you feel that purchasing 
green apparel products is beyond your control? 
(R) 

Armitage & 
Conner (1999) 
 

Purchase Intention  
(3 items) 

PI1. I intend to purchase green apparel products.  
PI2. I plan to purchase green apparel products.  
PI3. I want to purchase green apparel products. 

Armitage, Conner, 
Loach, & Willetts 
(1999) 

Note: (R) - reverse items  
 

Data Analysis 

 Three statistical procedures were conducted sequentially. First, using 

confirmatory factor analysis (CFA), a measurement model was tested to confirm 

measurement reliability and validity. Second, to establish whether measurements of the 

model were stable across the two different groups, U.S. and China, a multi-group 
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invariance test was conducted utilizing the most accepted procedures of measurement 

invariance testing. Finally, to test the proposed hypotheses, a structural equation 

modeling (SEM) analysis using Lisrel 8.80 was conducted. U.S. and Chinese data were 

analyzed separately to test H1-H7, and then a multi-group analysis test was proposed to 

test H8 (i.e., testing country moderating effect).  

To assess the overall fit of the models in the CFA, measurement invariance test, 

and SEM, several model fit indexes, such as chi-square tests, the normed fit index (NFI), 

the comparative fit index (CFI), the standardized root mean square residual (SRMR), and 

the root mean square error of approximation (RMSEA), were used. To discuss the 

fundamental measure of fit, chi-square (χ
2) was used. This value indicates the differences 

between the observed and estimated covariance matrices. The p-value of the chi-square is 

recommended to be larger than .05 to reflect statistically non significance. In addition to 

chi-square value, several additional fit indices were considered to assess model fit. NFI is 

one of the original incremental fit indices and a relative comparison of the proposed 

model to the null model (Hair, Anderson, Tatham, & Black, 1998) with a range between 

0 and 1. If an NFI value closes to 1, the model is in a good fit. CFI represents the relative 

improvement in fit of the hypothesized model over the null model. Because the CFI has 

many desirable properties including its relative insensitivity to model complexity, it is 

among the most widely used indices. The CFI values range between 0 and 1, with higher 

values indicating a better fit (Bentler & Bonett, 1980). Acceptable model fits are 

indicated by NFI and CFI values exceeding 0.90. RMSEA is an estimate of the 

discrepancy per degree of freedom between the original and the reproduced covariance 

matrices and measures discrepancy in terms of population. It better represents how well a 



59 

 

model fits a population, not just a sample used for estimation. A typical acceptable 

RMSEA value is below .10. Generally, RMSEA values below .08 represent a moderate 

fit while values less than .05 are considered a good fit (Hair et al., 1998). Finally, SRMR 

is used to assess a model fit. SRMR is the overall difference between the predicted and 

observed variances and covariances in the model, based on standardized residuals. An 

SRMR value less than .10 is usually considered a good fit (Kline, 2005). 

To validate the cross national invariance of scales, several types of invariances, 

such as configural, metric, and partial metric invariance, have been suggested (Cervellon 

& Dubé, 2002; Shukla, 2010; Singh, 1995; Steenkamp & Baumgartner, 1998). Configural 

invariance implies that the survey instrument measures the same underlying latent 

constructs in all groups. Metric invariance means that the observed variables are 

measured according to the same scale metrics or intervals. For instance, all items of each 

construct have the same loadings across groups. Partial metric invariance implies at least 

two factor loadings are equal across groups (Cervellon & Dubé, 2002). According to 

Steenkamp and Baumgartner (1998), the equivalence of scale across groups can be 

achieved by fulfilling at least two of the measurement invariance tests using multi-group 

analysis in SEM. First, through the configural invariance test, all factor loadings in the 

measurement model should be statistically significant and fitted well across groups. 

Second, according to Steenkamp and Baumgartner’s (1998) study, the metric invariance 

test can be conducted using chi-square differences between the unrestricted model, in 

which the factor loadings are allowed to vary, and the restricted model, in which factor 

loadings are constrained to be equivalent across groups. If a non-significant chi-square 

difference value (over .05 p-values) is obtained between these two models, this 
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invariance test is confirmed. The partial metric invariance test was suggested by Singh 

(1995) if a significant chi-square difference value (less than .05 p-values) in a metric 

invariance test was obtained. Partial metric invariance can be confirmed if there is a non-

significant chi square difference value between the unrestricted model, in which the 

factor loadings are allowed to vary, and the partially constrained model, in which at least 

two factor loadings are constrained to be equivalent across groups. After confirming 

measurement invariance tests, the proposed hypotheses should be tested using the multi-

group structural equation model (SEM) test and the country moderating effect will be 

tested.  
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CHAPTER IV 
 

 

FINDINGS 

 

This chapter presents the results of the study. First, the results of the preliminary data 

analysis and the measurement model test are presented. Second, the tests of the proposed 

hypotheses are presented. Finally, the results of multi-group testing are reported. 

 

Preliminary Data Analysis 

Prior to testing the hypotheses, confirmatory factor analysis (CFA) was conducted 

for the seven constructs in the proposed model to test the reliability and validity of the 

measurement items; the assessments used factor loadings, composite reliability (CR), and 

average variance extracted (AVE).  

The overall measurement model fit statistics for U.S. data (χ
2 = 875.42 (df = 413), 

p-value = .00; NFI = .92; CFI = .96; RMSEA = .069; SRMR = .074) indicated an 

acceptable level of fit. Similarly, the overall measurement model fit statistics for China 

data also indicated a good fit: (χ2 = 835.06 (df = 413), p-value = .00; NFI = .85; CFI = 

.92; RMSEA = .071; SRMR = .071). The results of the CFA are reported in Table 6 

(U.S.) and Table 7 (China). 
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  The CFA results presented that all standardized factor loadings for the U.S. data 

ranged from .41 ~ .96 (Table 6) and for China data from .27 ~ .84 (Table 7). The t-value 

of these loadings were over the cutoff t-test value (1.96) and statistically significant at 

p<.05. Internal consistency was checked with construct reliability (CR), and average 

variance extracted (AVE) was taken as indicative of convergent validity. In the U.S. data, 

CR ranged from .75 ~ .93 and AVE ranged between .50 ~ .84, surpassing the 

recommended levels of .70 for CR and .50 for AVE (Fornell & Larcker, 1981). In the 

China data, CR ranged from .62 ~ .89 and AVE ranged between .43 ~ .69 (Table 7). The 

CR of man-nature orientation construct (.62) and external PBC construct (.63) and AVE 

of man-nature orientation construct (.43) and external PBC construct (.44) were below 

the suggested values. However, Hair et al. (1998) suggested that CR between .6 and .7 

may be acceptable and that an AVE value that falls just short of a cutoff can be 

acceptable.  

To confirm the distinctiveness of different constructs, discriminant validity was 

examined by comparing the square of correlations among constructs and the average of 

AVEs for two constructs. According to Fornell and Larcker’s (1981) study, discriminant 

validity can be confirmed if the average of AVEs for two constructs is greater than the 

square of the correlation (Φ2) between them. As shown in Table 8, the averages of AVEs 

of all paired constructs were greater than the squares of the correlations between them in 

both the U.S. and China data. Therefore, the measurement items have satisfactory 

discriminant validity. Since the measurement items both for the U.S. and China 

confirmed to be reliable and valid, the measurement invariance test followed. 
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Table 6. Results of the Measurement Model Test of U.S. Data 

a:All t-values are significant at p <.05. 
 
CSS: Completely Standardized Solution 
SMC: Squared Multiple Correlations 
CR: Construct Reliability = (square of the summation of the factor loadings)/{(square of the 

summation of the factor loadings) + (summation of error variances)} 
AVE: Average Variance Extracted = (summation of the square of the factor loadings)/ 

{(summation of the square of the factor loadings) + (summation of error variances)} 
 
 

Latent Indicator 
U.S. Data 

CSS (t-value)a SMC CR AVE 
Man-Nature 
Orientation 

MNO1 
MNO2 
MNO3 
MNO4 
MNO5 

.76 (12.22) 

.87 (14.30) 
.51 (6.83) 
.47 (6.97) 
.42 (6.09) 

.58 

.75 

.21 

.22 

.17 

.75 .50 

Environmental 
Knowledge 

EK1 
EK2 
EK3 
EK4 
EK5 
EK6 

.66 (11.00) 

.83 (15.11) 

.86 (15.91) 

.76 (13.25)  

.63 (10.39) 

.81 (14.63) 

.44 

.69 

.73 

.58 

.40 

.66 

.89 .65 

Attitude ATT1 
ATT2 
ATT3 
ATT4 
ATT5 
ATT6 

.62 (10.12) 

.76 (13.34) 

.75 (13.01) 

.83 (15.04) 

.81 (14.64) 

.74 (12.79) 

.39 

.59 

.56 

.69 

.66 

.55 

.89 .64 

Subjective Norm 
 

SN1 
SN2 
SN3 

.83 (14.30) 
.55 (8.52) 
.85 (14.92) 

.68 

.30 

.73 

.79 .63 

Internal  
Perceived 
Behavioral Control 

IPBC1 
IPBC2 
IPBC3 
IPBC4 

.77 (13.74) 

.85 (15.94) 

.92 (18.20) 

.92 (18.09) 

.59 

.72 

.85 

.84 

.92 .78 

External  
Perceived 
Behavioral Control 

EPBC1 
EPBC2 
EPBC3 
EPBC4 

.69 (10.63) 

.73 (11.35) 

.75 (11.85) 
.41 (5.90) 

.47 

.53 

.57 

.17 

.75 .53 

Purchase Intention PI1  
PI2 
PI3 

.96 (19.77)  

.95 (19.31) 
.81(14.97) 

.92 

.90 

.66 

.93 .84 

Model fit indexes: χ2 = 875.42 (df = 413), p-value = .00; NFI = .92; CFI = .96; RMSEA = 
.069;  

SRMR = .074 
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Table 7. Results of the Measurement Model Test of China Data 

a:All t-values are significant at p <.05. 
 
CSS: Completely Standardized Solution 
SMC: Squared Multiple Correlations 
CR: Construct Reliability = (square of the summation of the factor loadings)/{(square of the 

summation of the factor loadings) + (summation of error variances)} 
AVE: Average Variance Extracted = (summation of the square of the factor loadings)/ 

{(summation of the square of the factor loadings) + (summation of error variances)} 
 
 

Latent Indicator 
China Data 

CSS (t-value)a SMC CR AVE 
Man-Nature 
Orientation 

MNO1 
MNO2 
MNO3 
MNO4 
MNO5 

.80 (10.30) 
.73 (9.44) 
.30 (3.76) 
.40 (5.12) 
.34 (4.32) 

.64 

.53 

.09 

.16 

.12 

.62 .43 

Environmental 
Knowledge 

EK1 
EK2 
EK3 
EK4 
EK5 
EK6 

.51 (6.99) 

.52 (7.15) 
.70 (10.23) 
.75 (11.22)  
.70 (10.16) 
.61 (8.57) 

.26 

.27 

.49 

.57 

.49 

.37 

.80 .52 

Attitude ATT1 
ATT2 
ATT3 
ATT4 
ATT5 
ATT6 

.54 (7.80) 
.84 (13.88) 
.80 (13.01) 
.78 (12.45) 
.79 (12.72) 
.76 (12.05) 

.29 

.70 

.64 

.60 

.62 

.58 

.89 .64 

Subjective Norm SN1 
SN2 
SN3 

.63 (9.03) 
.82 (12.89) 
.79 (12.18) 

.39 

.68 

.62 

.79 .63 

Internal  
Perceived 
Behavioral Control 

IPBC1 
IPBC2 
IPBC3 
IPBC4 

.64 (8.97) 

.60 (8.26) 

.52 (6.99) 
.72 (10.24) 

.42 

.36 

.27 

.52 

.72 .51 

External  
Perceived 
Behavioral Control 

EPBC1 
EPBC2 
EPBC3 
EPBC4 

.47 (6.08) 
.79 (10.93) 
.61 (8.17) 
.27 (3.33) 

.22 

.63 

.37 

.07 

.63 .44 

Purchase Intention PI1 
PI2 
PI3 

.73 (11.24)  

.77 (11.89) 

.84 (13.61) 

.54 

.59 

.71 

.83 .69 

Model  fit indexes: χ2 = 835.06 (df = 413), p-value = .00; NFI = .85; CFI = .92; RMSEA = 
.071; SRMR = .071 
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Table 8. Summary of Discriminant Validity Results 

Latent 
U.S. China 

Average of 
AVE 

Φ
2 Φ Average of 

AVE 
Φ

2 Φ 

MNO – EK 
MNO – ATT 
MNO – SN 
MNO – IPBC 
MNO – EPBC 
MNO – PI 
 
EK – ATT 
EK – SN 
EK – IPBC 
EK – EPBC 
EK – PI 
 
ATT – SN 
ATT – IPBC 
ATT – EPBC 
ATT – PI 
 
SN – IPBC 
SN – EPBC 
SN – PI 
 
IPBC – EPBC 
IPBC – PI 
 
EPBC – PI 

.58 

.57 

.57 

.64 

.52 

.67 
 

.65 

.64 

.72 

.59 

.75 
 

.64 

.71 

.59 

.74 
 

.71 

.58 

.74 
 

.66 

.81 
 

.69 

.07 

.12 

.12 

.03 

.00 

.12 
 

.10 

.27 

.23 

.02 

.37 
 

.23 

.26 

.02 

.29 
 

.29 

.02 

.52 
 

.27 

.44 
 

.04 

.26 

.34 

.34 

.18 

.09 

.34 
 

.32 

.52 

.48 

.13 

.61 
 

.48 

.51 

.15 

.54 
 

.54 

.15 

.72 
 

.52 

.66 
 

.21 

.48 

.54 

.53 

.47 

.44 

.56 
 

.58 

.58 

.52 

.48 

.61 
 

.64 

.58 

.54 

.67 
 

.57 

.54 

.66 
 

.48 

.60 
 

.57 

.02 

.03 

.07 

.04 

.00 

.12 
 

.06 

.10 

.12 

.19 

.11 
 

.26 

.08 

.11 

.27 
 

.50 

.27 

.58 
 

.45 

.45 
 

.45 

.14 

.17 

.26 

.21 

.07 

.34 
 

.25 

.31 

.36 

.44 

.33 
 

.51 

.29 

.33 

.52 
 

.71 

.52 

.76 
 

.67 

.67 
 

.67 
Average of AVE = (AVE of the first construct + AVE of the second construct)/2 
Φ (phi): Correlation between constructs 
Φ2: Square of correlation between constructs 
Notes: MNO (Man-Nature Orientation); EK (Environmental Knowledge); ATT (Attitude); SN 

(Subjective Norm); IPBC (Internal Perceived Behavioral Control); EPBC (External 
Perceived Behavioral Control); PI (Purchase Intention). 

 
 

Measurement Invariance Test 

Once the reliability and validity of the U.S. and China data sets were 

demonstrated, the measurement invariance test was performed. For this study, the 

measurement invariance of the scale across the nations (U.S. and China) was assessed 



66 

 

using sequential measurement invariance tests, such as configural, metric, and partial 

metric invariance tests. Established practices indicate that the configural invariance test 

should be established before conducting the metric invariance test. Therefore, the 

configural invariance test was used to assess whether all the factor loadings for both the 

U.S. and China were found to be significant. It also was used to address whether the 

number of factors was the same across the samples and whether the same items loaded on 

the same factors across samples. The results of multi group confirmatory factor analysis 

test (CFA) are presented in Table 9. As Table 9 denotes, both the U.S. and China data 

had significant factor loadings. The standardized factor loadings for the U.S. ranged from 

.46 to .96 and for China they ranged from .30 to .84. The goodness of fit statistics of the 

model, χ2 = 1710.48 (df = 826), p-value = .00; RMSEA = .070; NFI =.90; CFI = .94, 

indicated an acceptable fit. Also, the number of factors was the same across the U.S. and 

China, and the same items loaded on the same factors across the U.S. and China. 

Therefore, the criterion for establishing configural invariance of the scale across the 

nations was satisfied.  
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Table 9. Results from the Multi Group Confirmatory Factor Analysis Showing Factor 
Loadings for the U.S. and China 

Latent Indicator 
U.S. China 

CSS (t-value) CSS (t-value) 
Man-Nature 
Orientation 
 
 

 

MNO1 
MNO2 
MNO3 
MNO4 
MNO5 

.76(5.86) 

.87(5.93) 

.46(4.77) 

.47(4.82) 
.1.00 

.80(4.08) 

.73(4.10) 

.30(2.90) 

.40(3.40) 
1.00 

Environmental 
Knowledge 
 
 
 

 

EK1 
EK2 
EK3 
EK4 
EK5 
EK6 

1.00 
.83(10.90) 
.86(11.18) 
.76(10.14) 
.63(8.68) 
.81(10.72) 

1.00 
.52(5.34) 
.70(6.30) 
.75(6.50) 
.70(6.29) 
.61(5.86) 

Attitude 
 
 
 
 
 

ATT1 
ATT2 
ATT3 
ATT4 
ATT5 
ATT6 

1.00 
.76(9.47) 
.75(9.35) 
.83(10.01) 
.81(9.89) 
.74(9.27) 

1.00 
.84(7.77) 
.80(7.62) 
.78(7.50) 
.79(7.56) 
.76(7.41) 

Subjective Norm 
 

SN1 
SN2 
SN3 

.83(8.29) 
1.00 

.85(8.37) 

.63(8.61) 
1.00 

.79(11.02) 
Internal Perceived 
Behavioral Control  
 
 

IPBC1 
IPBC2 
IPBC3 
IPBC4 

.77(15.69) 

.85(19.21) 
1.00 

.92(23.14) 

.64(5.97) 

.60(5.74) 
1.00 

.72(6.28) 
External Perceived 
Behavioral Control 
 

EPBC1 
EPBC2 
EPBC3 
EPBC4 

.69(5.45) 

.73(5.54) 

.75(5.58) 
1.00 

.47(2.98) 

.79(3.25) 

.61(3.16) 
1.00 

Purchase Intention 
 

PI1 
PI2 
PI3 

.96(19.03) 

.95(18.71) 
1.00 

.73(10.86) 

.77(11.42) 
1.00 

Model fit indexes: χ2 = 1710.48 (df = 826), p-value = .00; RMSEA = .070; NFI =.90; CFI = .94 
Note: All t-values are significant at p<.05. 
CSS: Completely Standardized Solution 
 

Next, the metric invariance test was conducted as suggested by Steenkamp and 

Baumgartner (1998). Metric invariance builds from the confirmation of configural 

invariance, which tested whether factor loadings in the measurement model are equal in 
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both groups. For this invariance test, two types of measurement models are used, the fully 

unrestricted model, in which the factor loadings are allowed to vary, and the restricted 

model, in which the factor loadings are constrained to be equivalent across two groups. 

The criterion for metric invariance is satisfied if a non-significant chi-square difference 

value between the fully unrestricted model and the restricted model is achieved. The fully 

unrestricted model in this study yielded the following fit statistics: χ
2 = 1710.48 (df = 

826), p-value = .00; RMSEA = .070; NFI = .90; CFI = .94, while the restricted model had 

the following statistics: χ2 = 1767.22 (df = 850), p-value = .00; RMSEA = .071; NFI = 

.90; CFI = .94. The chi-square difference value (∆χ
2) between these two models is 56.74 

with 24 degrees of freedom difference, which showed significantly different results 

(p=.0001). Therefore, the criterion for establishing metric invariance of scale across the 

groups was not met.  

Because the full metric invariance test across all factors simultaneously failed, 

evidence of full metric invariance one factor/construct at a time was needed. These 

findings are presented in Table 10. Through this procedure, any construct that is not held 

invariant across groups can be found. When a given construct fails, the examination of 

partial metric invariance for that specific construct should be tested to find which factor 

loading is not held invariant across groups. The first step is to use the unrestricted model 

as a base model and to then impose constraints one construct at a time. The MNO 

restricted model (χ2 = 1712.18 (df = 830), p-value = .00; RMSEA = .070; NFI = .90; CFI 

= .94), which holds only MNO factor loadings to be invariant across groups, was tested 

first. This model, when compared to the unrestricted model (χ
2 = 1710.48 (df = 826), p-

value = .00; RMSEA = .070; NFI = .90; CFI = .94), yielded a non-significant chi-square 
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difference of 1.70 on 4 degrees of freedom difference (p= .7907). Therefore, the 

invariance of the MNO factor loadings was supported and retained as a base model to 

compare to the next restricted model (EK restricted model). The EK restricted model (χ2 

= 1723.31 (df = 835)), holds all 5 EK indicators (except EK1 as the referent indicator) 

invariant. This model, when compared to the MNO restricted model (χ
2 = 1712.18 (df = 

830)), yielded a significant chi-square difference of 11.13 on 5 degrees of freedom 

(p=.049), which means the overall invariance test (all 5 EK indicators collectively) failed. 

However, the follow up tests on each indicator one at a time showed no indicators that 

failed the invariance test. Although the 5 invariance constraints could not be supported as 

a set, individually, none of the indicators showed failure of constraint because all the EK 

loadings were held to be invariant. Then, another restricted model (ATT restricted model) 

was tested to compare it to the new base model (EK restricted model). The ATT 

restricted model (χ2 = 1734.28 (df = 840)) yielded a non-significant chi-square difference 

of 10.97 on 5 degrees of freedom difference (p= .052). Therefore, the invariance of the 

ATT factor loadings was supported and it was retained as the new base model to compare 

to the next restricted model (EPBC restricted model). The EPBC restricted model (χ2 = 

1737.46 (df = 843)) also yielded a non-significant chi-square difference of 3.18 on 5 

degrees of freedom difference (p= .367) when compared to the ATT restricted model. 

This indicates that the invariance of the EPBC factor loadings was supported and it was 

retained as the new base model to compare to the next restricted model (IPBC restricted 

model). The IPBC restricted model (χ2 = 1746.02 (df = 846)) showed a statistical 

significance with 8.56 chi-square difference on 3 degrees of freedom difference (p= 

.036). This means the invariance test of the IPBC construct failed, and follow up tests on 
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each indicator, one at a time, are needed. The IPBC1 restricted model, which added 

IPBC1 invariance constraint, was compared to the new base model (EPBC restricted 

model) because as a set, the IPBC restricted model was not supported. IPBC1 restricted 

model ((χ2 = 1744.58 (df = 844)) yielded a significant chi-square difference of 7.12 on 1 

degrees of freedom difference (p= .007), which means the IPBC1 indicator was rejected 

to be constrained and left to freely vary across the two groups. The next indicator, IPBC2 

restricted model, was compared to the EPBC restricted model because the IPBC1 

restricted model failed. The IPBC2 restricted model (χ
2 = 1737.68 (df = 844)) yielded a 

non-significant chi-square difference of 0.28 on 1 degrees of freedom difference (p= 

.597). Therefore, the invariance of the IPBC2 factor loading was supported and retained 

as the new base model to compare to the next restricted model (IPBC4 restricted model 

because IPBC3 was a referent indicator). The IPBC4 restricted model (χ
2 = 1740.17 (df = 

845)), which held only the IPBC4 factor loading to be invariant across groups, was 

compared to the IPBC2 restricted model. The test yielded a non-significant chi-square 

difference of 2.49 on 1 degrees of freedom difference (p= .1145). The new base model, 

IPBC4 restricted model, was compared to the next restricted model (SN restricted 

model). The SN restricted model (χ2 = 1752.55 (df = 847)), when compared to the IPBC4 

restricted model, yielded a significant chi-square difference (12.38) on 2 degrees of 

freedom (p=.002), which means the overall invariance test (all 2 SN indicators 

collectively) failed. Also, the follow up tests on each indicator one at a time (SN1 and 

SN3 restricted models) failed. Therefore, the IPBC4 restricted model was still the base 

model for the next restricted model (PI restricted model). The PI restricted model (χ2 = 

1748.73 (df = 847)) was compared to the IPBC4 restricted model and showed a 
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significant chi-square difference of 8.56 on 2 degrees of freedom difference (p= .014). 

This indicates the invariance of the PI factor loadings as a set was not supported and 

follow up tests were needed. However, the follow up tests (PI1 and PI2 restricted models) 

also showed a significant result, which means all invariances of PI factor loadings 

showed failure of constraints.  

In conclusion, the scales for MNO, ATT, EK, and EPBC were metrically 

invariant. However, the scale for IPBC was partially metrically invariant with only 

indicators IPBC2 and IPBC4 invariant. The indicator IPBC1 should freely vary across the 

groups. Finally, the scales for SN and PI show no evidence of metric invariance partially. 

Therefore, MNO, ATT, EK, and EPBC constructs showed evidence of full metric 

invariance, the IPBC constructs showed evidence of partial metric invariance, and the SN 

and PI constructs showed no evidence of metric invariances. This indicates that any 

inferences about differences across U.S. and China samples in a relationship that involves 

either SN or PI cannot be tested.  

Since only the configural invariance was supported for the proposed model and no 

evidence of metric invariance for SN and PI constructs existed, the multi-group structural 

equation model test and the moderating effect test could not be tested. Therefore, the 

results of structural equation model tests, which were conducted separately by country, 

followed. 
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Table 10. Results for the Metric Invariance for Each Construct and Fit Indices for Models 

Models χ2 df 
Δχ

2 
Δ
df 

P value RMSEA NFI CFI Invariance 
supported 

Fully 
Unrestricted 
Model 

1710.48 826 - - - .070 .90 .94  

Man-Nature 
Orientation 
(MNO) 

1712.18 830 1.70 4 .791 .070 .90 .94 YES 

Environmental 
Knowledge (EK) 

1723.31 835 11.13 5 .049 .070 .90 .94 YES 

EK1 Referent indicator       
EK2 1714.32 831 2.14 1 .143    Yes 
EK3 1715.97 832 1.65 1 .199    Yes 
EK4 1719.74 833 3.77 1 .052    Yes 
EK5 1722.24 834 2.50 1 .114    Yes 
EK6 1723.31 835 1.07 1 .301    Yes 

Attitude (ATT) 
1734.28 840 10.97 5 .052 .070 .90 .94 YES 

External 
Perceived 
Behavioral 
Control (EPBC) 

1737.46 843 3.18 3 .365 .070 .90 .94 YES 

Internal 
Perceived 
Behavioral 
Control (IPBC) 

1746.02 846 8.56 3 .036 .070 .90 .94 NO 

IPBC1 1744.58 844 7.12 1 .007    No 
IPBC2 1737.68 844 0.28 1 .597    Yes 
IPBC3 Referent indicator       
IPBC4 1740.17 845 2.49 1 .115    Yes 

Subjective Norm 
(SN) 

1752.55 847 12.38 2 .002 .070 .90 .94 NO 

SN1 1750.45 846 10.28 1 .001    No 
SN2 Referent indicator       
SN3 1751.01 846 10.84 1 .0009    No 

Purchase 
Intention (PI) 

1748.73 847 8.56 2 .014 .070 .90 .94 NO 

PI1 1747.46 846 7.29 1 .007    No 
PI2 1746.41 846 6.24 1 .012    No 
PI3 Referent indicator       
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Structural Model Testing 

The hypotheses (H1 ~ H7) of the proposed model were tested separately for the 

U.S. sample and the Chinese sample because of limited evidence of invariance tests. 

First, the fit index for the structural model for U.S. data indicated an acceptable fit (χ2 = 

1004.93 (df = 421), p-value = .00; RMSEA = .078; NFI = .91; CFI = .95). Among the 

seven hypotheses proposed, six paths were supported and one path (external perceived 

behavioral control → purchase intention toward green apparel products) was not 

supported. Table 11 and Figure 4 present the results of the structural model test for the 

U.S. data. 

The relationship between man-nature orientation and attitude toward purchasing 

green apparel products was significant (γ = .27), supporting H1. This means that a higher 

man-nature orientation positively influences attitude toward purchasing green apparel 

products for U.S. consumers. Next, the relationship between environmental knowledge 

and attitude was significant (γ = .29), supporting H2. That is, a U.S. consumer’s 

environmental knowledge enhances his/her attitude toward purchasing green apparel 

products. Testing the effect of environmental knowledge and internal perceived 

behavioral control was significant (γ = .52), supporting H3. That is, a U.S. consumer’s 

environmental knowledge enhances his/her internal perceived behavioral control toward 

purchasing green apparel products.  

 The path between attitude and purchase intention toward green apparel products 

was found to be significant (β = .17), supporting H4. This means that a positive attitude 

toward green apparel products increases purchase intention toward green apparel 

products for U.S. consumers. Subjective norm also significantly enhanced purchase 
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intention toward green apparel products (β = .51), supporting H5. This indicates that 

subjective norm positively influences a U.S. consumer’s purchase intention toward green 

apparel products. Next, the relationship between internal perceived behavioral control 

and purchase intention was significant (β = .39), supporting H6. That is, a U.S. 

consumer’s internal perceived behavioral control positively enhances his/her intention 

toward purchasing green apparel products. However, testing the effect of external 

perceived behavioral control on purchase intention was not significant (β = -.06), failing 

to support H7. That is, a U.S. consumer’s external perceived behavioral control does not 

enhance his/her purchase intention toward green apparel products. 

 
 

Table 11. Results of the Structural Model Test of U.S. Data 

Hypothesis Path 
Coefficient  
(t-value) 

R2 Results 

H1 
H2 
H3 
H4 
H5 
H6 
H7 

Man-nature orientation → Attitude  
Environmental knowledge → Attitude 
Environmental knowledge → Internal PBC 
Attitude → Purchase Intention 
Subjective norm → Purchase Intention 
Internal PBC → Purchase Intention 
External PBC → Purchase Intention 

.27**(3.57) 

.29**(3.87) 

.52**(7.23) 

.17**(3.22) 

.51**(8.64) 

.39**(7.13) 
-.06(-1.23) 

.07 

.08 

.27 

.03 

.26 

.15 

.00 

Supported 
Supported 
Supported  
Supported 
Supported 
Supported 
Rejected 

Model fit indexes: χ2 = 1004.93 (df = 421), p-value = .00; RMSEA = .078; NFI = .91; CFI = .95 
** p<.05 
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Note: The values on the seven paths denote the completely standardized solution (CSS)  
**p<.05 

 
Figure 4. The Results of the Structural Model Testing H1-H7 of U.S. Data 

 

 

Regarding the China data, the fit index for the structural model showed an 

acceptable fit (χ2 = 942.08 (df = 421), p-value = .00; RMSEA = .076; NFI = .83; CFI = 

.90). Similar to the U.S. data, the analysis of the Chinese data resulted in six supported 

hypotheses and one unsupported path (man-nature orientation → attitude toward green 

apparel products). Table 12 and Figure 5 present the results of the structural model test 

for the China data. 

Testing the effect of man-nature orientation and attitude toward purchasing green 

apparel products for Chinese consumers was not significant (γ = .16), failing to support 

 

Man-Nature 
Orientation  

 

Subjective 
Norm 

 

 

 

 Theory of Planned Behavior 

Environmental 
Knowledge 

Internal 
Perceived  
Behavioral  

Control 

External 
Perceived  
Behavioral  

Control 

          Purchase 
Intention toward 
Green Apparel 

Products 

.27** 

.29** 

.52** 

.17** 

.51** 

.39** 

-.06 

Attitude  
toward Purchasing 

Green Apparel 
Products 



76 

 

H1. That is, for Chinese consumers, a higher man-nature orientation does not enhance a 

consumer’s attitude toward purchasing green apparel products. The relationship between 

environmental knowledge and attitude toward purchasing green apparel products for 

Chinese consumers was significant (γ = .27), supporting H2. This indicates that for a 

Chinese consumer, environmental knowledge positively influences attitude toward 

purchasing green apparel products. Environmental knowledge also significantly enhanced 

internal perceived behavioral control toward green apparel products (γ = .42), supporting 

H3. That is, a Chinese consumer’s environmental knowledge enhances his/her internal 

perceived behavioral control toward purchasing green apparel products.  

The relationship between attitude and purchase intention toward green apparel 

products was found to be significant (β = .25), supporting H4. This means that a positive 

attitude toward green apparel products enhances purchase intention toward green apparel 

products for Chinese consumers. Testing the effect of subjective norm and purchase 

intention toward green apparel products was significant (β = .43), supporting H5. That is, 

a Chinese consumer’s subjective norm positively influences his/her purchase intention 

toward purchasing green apparel products. Next, the relationship between internal 

perceived behavioral control and purchase intention toward green apparel products was 

significant (β = .21), supporting H6. This indicates that a Chinese consumer’s internal 

perceived behavioral control enhances his/her purchase intention toward purchasing 

green apparel products. External perceived behavioral control also significantly enhanced 

purchase intention toward green apparel products (β = .30), supporting H7. This means 

that external perceived behavioral control positively influences a Chinese consumer’s 

purchase intention toward green apparel products.  
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Table 12. Results of the Structural Model Test of China Data 

Hypothesis Path 
Coefficient  
(t-value) 

R2 Results 

H1 
H2 
H3 
H4 
H5 
H6 
H7 

Man-nature orientation → Attitude  
Environmental knowledge → Attitude 
Environmental knowledge → Internal PBC 
Attitude → Purchase Intention 
Subjective norm → Purchase Intention 
Internal PBC → Purchase Intention 
External PBC → Purchase Intention 

.16(1.89) 
.27**(3.08) 
.42**(4.44) 
.25**(3.39) 
.43**(4.73) 
.21**(2.76) 
.30**(3.20) 

.03 

.07 

.18 

.06 

.18 

.04 

.09 

Rejected 
Supported 
Supported  
Supported 
Supported 
Supported 
Supported 

Model fit indexes: χ2 = 942.08 (df = 421), p-value = .00; RMSEA = .076; NFI = .83; CFI = .90 
** p<.05 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: The values on the seven paths denote the completely standardized solution (CSS)  
**p<.05 

 
Figure 5. The Results of the Structural Model Testing H1-H7 of China Data 

 

 

 

Man-Nature 
Orientation  

 

Subjective 
Norm 

 

 

 

 Theory of Planned Behavior 

Environmental 
Knowledge 

Internal 
Perceived  
Behavioral  

Control 

External 
Perceived  
Behavioral  

Control 

          Purchase 
Intention toward 
Green Apparel 

Products 

.16 

.27** 

.42** 

.25** 

.43** 

.21** 

.30** 

Attitude  
toward Purchasing 

Green Apparel 
Products 



78 

 

Testing the Country Moderating Effect 

Since measurement invariance tests were not supported, the multi-group analysis 

in SEM was not conducted to test H8 (i.e., testing a country moderating effect between 

subjective norm and purchase intention).   
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CHAPTER V 
 

 

CONCLUSION 

 

This chapter presents the conclusions of this study. First, the summary and discussion of 

major findings are explained. Second, the theoretical implications of this study are 

discussed. Third, managerial implications are addressed. Finally, the limitations of this 

study and recommendations for future research are suggested. 

 

Summary and Discussion of Major Findings 

Summary  

Concern for the environment and markets for environmentally friendly goods and 

services are increasing in the world; however, research in the field of apparel retailing 

with regard to consumers’ intentions to purchase green apparel products has been limited. 

Moreover, no previous studies have attempted to examine both U.S. and Chinese 

consumers in terms of green apparel purchase behavior, despite the fact that both 

countries are huge markets in the world. To this end, this study aimed to test consumers’ 

purchase behaviors of green apparel products in the two cultures. As a systematic 

approach, this study proposed a conceptual model incorporating two indirect antecedents 
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into the theory of planned behavior. Through the findings, this study attempted to identify 

whether U.S. and Chinese consumers differ in forming purchase intention for green 

apparel products. Data were collected from several universities in the U.S. and in China; 

a total of 428 usable data (234 for U.S. and 194 for China) were entered into the 

structural equation models.  

Among the seven hypotheses proposed in the suggested research model, for the 

U.S. data, six hypotheses (Man-Nature Orientation → Attitude (H1), Environmental 

Knowledge → Attitude (H2), Environmental Knowledge → Internal Perceived 

Behavioral Control (H3), Attitude → Purchase Intention (H4), Subjective Norm → 

Purchase Intention (H5), and Internal Perceived Behavioral Control → Purchase 

Intention (H6)) were found to be statistically significant; only one hypothesis (External 

Perceived Behavioral Control → Purchase Intention (H7)) was non-significant. In 

contrast, non-significance between man-nature orientation and attitude (H1) existed for 

the China data, but the other six hypotheses were significant. Overall, an indirect 

antecedent to purchase intention (environmental knowledge) influenced attitude and 

internal PBC in both the U.S. and China data, while the other indirect antecedent (man-

nature orientation) influenced attitude only for U.S. consumers. In addition, except for 

external PBC in the U.S. data, the other variables in the TPB had a positive effect on 

purchase intention of green apparel products for both the U.S. and China data.   

In order to compare the U.S. and China, a country moderating effect was planned 

to test the proposed path (H8). However, because of no supported evidence of invariance 

tests, testing of country moderating effect was not conducted.  
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Discussion of Hypotheses 1-7 

 One of the most important findings of the study is that newly suggested indirect 

antecedents to purchase intention (man-nature orientation and environmental knowledge) 

positively affect attitude and internal PBC. Different results, however, occurred in 

Hypothesis 1 between the U.S. and China data. For the U.S., man-nature orientation 

enhanced consumers’ attitudes toward purchasing green apparel products (H1, γ = .27**). 

This indicates that U.S. consumers with high man-nature orientation are more concerned 

about environmental issues than are low man-nature oriented individuals because those 

with a higher orientation tend to live in harmony with nature and maintain a balance with 

nature. As a result, they naturally develop positive attitudes toward green apparel 

products. This finding supports studies by Chan (2001), Mostafa (2007), and Van Liere 

and Dunlap (1980) that maintain that a high level of man-nature orientation significantly 

increases consumers’ attitudes toward green activities. However, for Chinese consumers, 

man-nature orientation did not enhance consumers’ attitudes toward green apparel 

products (H1, γ = .16), rejecting H1. This finding is inconsistent with previous studies 

that revealed a positive relationship between man-nature orientation and attitude toward a 

behavior. Albeit surrounded by Oriental philosophy and Confucian culture, which 

emphasize harmony with nature, Chinese consumers, especially young generations, may 

not realize the importance of preserving nature because of indiscreet growth, quickly 

absorbed Westernization, and materialism, all of which may not value preserving nature. 

Therefore, man-nature orientation was regarded not to influence positively on Chinese 

consumers’ attitudes toward green apparel products. 
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However, both U.S. and Chinese consumers’ environmental knowledge was 

found to enhance attitude toward purchasing green products (H2, γ = .29** for U.S. data 

and γ = .27** for China data). As a consumer’s environmental knowledge increases, 

he/she recognizes immediate environmental problems (Laroche et al., 2002) and tends to 

avoid incidences that are harmful to the environment. These practices increase his/her 

chance of having a positive attitude toward purchasing green apparel products. The 

finding of this positive environmental knowledge-attitude link corresponds to previous 

environmental studies (Blocker & Eckberg, 1997; Chan, 2001; Diekmann & 

Preisendörfer, 1998; Laroche, Bergeron, Tomiuk, & Barbaro-Forleo, 2002; Synodinos, 

1990).  

As posited, consumers’ environmental knowledge was also found to enhance their 

internal perceived behavioral control in both the U.S. and China (H3, γ = .52** for U.S. 

data and γ = .42** for China data). A higher knowledge level affects an individual’s self-

efficacy level, which is positively related to internal PBC, to accomplish a particular 

behavior (Barkhi, Belanger, & Hicks, 2008). Therefore, if an individual has a great deal 

of knowledge about environmental issues and green products, he/she will perceive to 

possess the ability to purchase green apparel products.      

Positive relationships were also found among the variables in the theory of 

planned behavior, except in the relationship between external PBC and purchase intention 

of U.S. consumers. Confirming the positive relationship found in many previous studies 

(Alwitt & Pitts, 1996; Diamantopoulos, Schlegelmilch, Sinkovics, & Bohlen, 2003; 

Ellen, Wiener, and Cobb-Walgren, 1991), this study also found that the more favorable 

the attitude toward green apparel consumption, the stronger the individual’s intention to 
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purchase green apparel products; this was true for both U.S. and Chinese consumers (H4, 

β = .17** for U.S. data and β = .25** for China data). This finding supports studies by 

Kaiser and Gutscher (2003); Kalafatis, Pollard, East, and Tsogas (1999); Harland, Staats, 

and Wilke (1999); and Hopper and Nielsen (1991), documenting that attitude 

significantly predicts behavioral intention to use or purchase. A positive relationship 

between subjective norm and purchase intention was found in both the U.S. and China 

data (H5, β = .51** for U.S. data and β = .43** for China data), as was found in previous 

studies (Harland, Staats, & Wilke, 1999; Kaiser & Gutscher, 2003; Kalafatis, Pollard, 

East, & Tsogas, 1999). If an individual more strongly considers significant referents’ 

opinions toward a behavior, he/she may have a positive purchase intention of green 

apparel products because he/she may feel more pressure from groups, which may lead to 

more engagement in purchase intention toward green apparel products. Finally, a positive 

relationship between internal PBC and purchase intention was found in both the U.S. and 

China data (H6, β = .39** for U.S. data and β = .21** for China data), supporting 

previous studies (Baker, Al-Gahtani, & Hubona, 2007; Kidwell & Jewell, 2003). That is, 

an individual with a great deal of confidence regarding green apparel products is more 

likely to have purchase intention toward those products.  

However, external PBC did not enhance U.S. consumers’ purchase intentions of 

green apparel products (H7, β = -.06), rejecting H7, while a positive relationship was 

found in the China data (H7, β = .30**). For the U.S. data, this finding is inconsistent 

with previous studies that revealed a positive relationship between external perceived 

behavioral control and positive intention toward a behavior. Previous studies suggested 

that facilitating circumstances about a particular behavior (i.e., external PBC) increase 
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self-reliance in conducting the behavior (Bagozzi & Kimmel, 1995; Turrisi, Hillhouse, & 

Gebert, 1998; Turrisi, Jaccard, & McDonnell, 2006). The insignificant relationship 

between external PBC and purchase intention found in this study could be ascribed to the 

fact that external conditions and situations, such as time and money, may not be 

considerable reasons for purchasing green apparel products in the case of U.S. 

consumers. Because of technology developments and Internet shopping, consumers can 

buy green products easily without spending much time shopping. Therefore, external 

PBC was deemed not to influence positively on U.S. consumers’ purchase intentions 

toward green apparel products. However, external PBC was found to be important in 

influencing the purchase intention of Chinese consumers because external barriers, such 

as money, time, and availability, are still considerably important for purchasing green 

apparel products for these consumers.  

 Collectively, among direct paths to purchase intention of green apparel products 

(attitude, subjective norm, internal PBC, and external PBC), for the U.S. data, subjective 

norm influenced the most (β = .51), internal PBC was next (β = .39), and attitude 

influenced the least (β = .17) on purchase intention toward green apparel products. For 

the China data, subjective norm influenced the most (β = .43), external PBC (β = .30) and 

attitude (β = .25) followed, and internal PBC influenced the least (β = .21) on purchase 

intention toward green apparel products. These findings are quite surprising because the 

influence of subjective norm was less than the influence of attitude in previous studies 

(Alwitt & Pitts, 1996; Diamantopoulos et al., 2003; Ellen et al., 1991). The current 

study’s findings indicate that individuals may feel more pressure from their relevant 

groups when they conduct environmental behaviors, such as green consumption, 
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recycling, and eco activities that may require ethical and socially responsible responses. 

Therefore, individuals tend to be more aware of salient referents’ opinions in purchasing 

green apparel products than in purchasing conventional items.  

Regarding internal PBC and external PBC, this study found that their importance 

can vary by country. For the U.S., internal PBC is more important than external PBC on 

purchase intention toward green apparel products. This finding indicates that self-efficacy 

and confidence about green apparel products are more related to enhancing purchase 

intention toward green apparel products than are facilitating financial resources and time. 

In contrast, external PBC influenced more than internal PBC on purchase intention 

toward green apparel products among Chinese consumers because facilitating 

circumstances, such as money, time, availability, are the most important barriers for 

purchasing green apparel products in China. This indicates that a Chinese individual with 

facilitating conditions will be more likely to have purchase intention toward green 

apparel products.  

 

Theoretical Implications 

Academically, this study makes several meaningful contributions to previous 

studies related to green apparel products. First, this study is an initial attempt to focus on 

purchase intention of green apparel products rather than on the production of green 

textiles and other green activities, which have received considerable attention in previous 

studies. Therefore, this study enriches the understanding of apparel consumer behaviors 

for green apparel products by providing empirical evidence. 
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Second, this research is based on the Theory of Planned Behavior and uses 

decomposed PBC, external and internal PBC, while most previous studies using TPB 

have incorporated one dimension of PBC (Chan & Lau, 2001; Kalafatis et al., 1999; 

Shim et al., 2001). This study examined how each dimension of PBC related with an 

antecedent and a consequence and validated the importance of consumers’ internal and 

external resource controllability in green apparel purchase behavior. 

Third, while several previous marketing studies have documented the effects of 

each antecedent and consequence individually, very few studies have collectively 

incorporated multiple antecedents into TPB. This study is one of the earliest endeavors to 

include man-nature orientation and environmental knowledge as antecedents of attitude 

and internal PBC toward green apparel products in a comprehensive model of purchase 

intention of green apparel products. Also, this study contributes new information on the 

identification of the relative importance among the antecedents in the study. In previous 

studies, Chinese consumers tended to have high man-nature orientation, which was 

thought be related to the man-nature orientation of traditional philosophies in China. 

Also, the effect of environmental knowledge on purchase intention of green products has 

been studied mostly in Western cultures or developed countries. However, this study 

discovered that these two indirect antecedents are important factors for influencing 

purchase intention of green apparel products in the U.S. Man-nature orientation was 

found not to be an important factor for influencing purchase intention of green apparel 

products in China, although the other indirect antecedent, environmental knowledge, is an 

important factor. Therefore, this study contributed to the literature by identifying the 

relative importance among these antecedents in the proposed model.  
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Lastly, this study enriches the understanding of U.S. and Chinese consumers’ 

green apparel purchase behaviors. Limited previous studies have attempted to examine 

the two countries simultaneously in terms of green apparel purchase intention. By 

examining the U.S. and China individually, which belong to different cultures and 

economic conditions, this study was able to explain and provide a better understanding of 

whether the proposed paths are similar or different in the two countries and what factors 

are more important than others in leading to purchase intention of green apparel products 

in each country.  

 

Managerial Implications  

The findings from this study provide essential implications for marketers of green 

apparel products. First, since subjective norm was found to have the highest influence on 

purchase intention in both countries, marketers should put their initial efforts into 

creating valuable green movements and campaigns. Such efforts may increase 

consumers’ interests in green apparel products and let them know the benefits of using 

green apparel products; thus, individuals may be more aware of green apparel products 

and give personal opinions or pressure to other relevant people when consuming green 

apparel products. Also, customer reference incentive programs may be a suggestion for 

increasing consumption of green apparel products. These programs give incentives to 

former buyers when they lead their relevant others to purchase green apparel products. 

An additional suggestion is to use popular reference groups, such as celebrities or other 

influential individuals, in promotion strategies. Such activities will expedite an 

individual’s perception of social pressure toward purchasing green apparel products.  
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Second, the results of this study showed that the paths of both man-nature 

orientation and environmental knowledge are important in influencing attitude toward 

green apparel products for U.S. consumers. Thus, marketers should make efforts to create 

high man-nature orientation and environmental knowledge. The importance of nature and 

the reasons why nature should be preserved can be presented through campaigns, 

promotions, and other green movements. Also, companies should communicate the 

negative environmental impacts of conventional apparel products to highlight the relative 

benefits of green consumption to nature and individuals. For Chinese consumers, 

marketers need to put efforts into promoting environmental issues, impacts, and problems 

so that Chinese consumers become more aware of the environment and the importance of 

purchasing green apparel products.   

Regarding the significant positive effect of internal PBC on purchase intention for 

both U.S. and Chinese consumers, an individual’s perception of controllability regarding 

internal conditions, such as requisite skills to perform a behavior, may be required more 

in purchasing green apparel products than in purchasing conventional products because a 

purchase of green apparel products is a volitional behavior and still a new experience for 

most consumers with a low awareness. Due to this lack of experience and awareness 

about green products, many consumers may feel less confident about purchasing green 

products than about purchasing conventional products. In order to increase consumers’ 

self-efficacy and confidence to purchase green products, marketers may choose to 

increase opportunities for consumers in the U.S. and China to have detailed information 

on environmental issues, green product sourcing, green production systems, and green 

products in order to enhance consumers’ awareness or familiarity of green issues and 
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products. In addition, to encourage consumers to share their purchase and consumption 

experiences with potential buyers, companies can utilize blogs and other social network 

systems.  

Finally, the finding of a significant positive effect of external PBC on purchase 

intention in China means that monetary and time resources are important factors for the 

purchase of green apparel products among Chinese consumers. Therefore, marketers 

should develop a feasible pricing strategy and determine the affordable price line of green 

apparel products. In addition, an increase in product availability, such as selling online 

and through well expanded department stores and supermarket stores, may lead to an 

increase in green consumption by Chinese consumers.  

 

Limitations and Future Studies 

This study has several limitations. First, while two dimensions (man-nature 

orientation and environmental knowledge) were newly incorporated in a comprehensive 

model, more antecedents (indirect and direct) need to be incorporated for more insightful 

implications. Previous researchers who have examined green topics have suggested 

antecedents such as consumer preference, previous purchase experience, cultural 

tendency, collectivism or individualism, various psychological factors, and 

environmental concern and responsibility for future study. Incorporation of these factors 

in future studies is recommended.  

Second, this study focused on purchase intention, but for future studies, other 

consequences, such as actual purchase, satisfaction, trust, and willingness to pay more, 

are suggested. 
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Third, numerous types of green activities exist, such as green product 

consumption, recycling, and reuse. Among the many green activities, this study focused 

on consumption (i.e., purchase intention toward green apparel products). Therefore, 

further studies are recommended to investigate other green activities in order to examine 

and generalize consumers’ green behaviors.  

Fourth, this study was confined to purchase intention of green apparel products, 

which further specified these products as eco-labeled apparel products that have the label 

of no-pesticide, no-synthetic dye, and organic or natural fibers. The results of the study 

might have been different if other products, such as home furnishing products (carpets, 

curtains, and bedding and bath products), footwear, and textile fabrics, had been chosen. 

Further studies could consider testing the proposed model with these products to provide 

more generalized results and implications. 

Fifth, this study examined two countries (the U.S. and China) to examine 

consumers’ purchase intentions toward green apparel products. Public concerns about 

nature and green consumption may vary depending on country and culture. Most 

countries in Europe and with a collectivism culture have high concerns about preserving 

their environments and have strict environmental regulations. Therefore, future studies 

may consider examining more diverse countries with contrasting cultures to establish 

more comprehensive findings in purchasing intention of green apparel products.  

Finally, there were study restrictions regarding survey participants (i.e., college 

students) and survey locations, which may limit the generalization of the findings. 

Therefore, the findings of this study might differ if data were collected in different areas 

of the U.S. and China and with different demographic groups. Future studies could 
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conduct the data collection in different areas with different demographic groups in order 

to find more general and accurate results.  



92 

 

REFERENCES 
 

Ajzen, I. (1991). The theory of planned behavior. Organizational Behavior and Human 
Decision Processes, 50(2), 179-211.  

 
Ajzen, I. (2001). Nature and operation of attitudes. Annual Review of Psychology,  

52(1), 27-58. 
 
Ajzen, I., & Fishbein, M. (1980). Understanding attitudes and predicting social behavior. 

Englewood Cliffs, NJ: Prentice Hall. 
 
Alwitt, L. F., & Pitts, R. E. (1996). Predicting purchase intentions for an environmentally 

sensitive product. Journal of Consumer Psychology, 5(1), 49–64. 
 
Armitage, C. J., & Conner, M. T. (1999). Distinguishing perceptions of control from self-

efficacy: Predicting consumption of a low fat diet using the theory of planned 
behavior. Journal of Applied Social Psychology, 29(1), 72-90. 

 
Armitage, C. J., Conner, M., Loach, J., & Willetts, D. (1999). Different perceptions of 

control: Applying an extended theory of planned behavior to legal and illegal drug 
use. Basic and Applied Social Psychology, 21(4), 301-316.  

 
Bagozzi, R. P., & Kimmel, S. K. (1995). A comparison of leading theories for the 

prediction of goal-directed behaviors. British Journal of Social Psychology, 34(4), 
437-461. 

 
Bahn, K., & Wright, N. (2001). Antecedents of green product purchase behavior. 

Academy of Marketing Studies, 6(2), 51-55. 
 
Baker, E., Al-Gahtani, S. S., & Hubona, G. S. (2007). The effects of gender and age on 

new technology implementation in a developing country. Information Technology 
& People, 20(4), 352-375.  

 
Bandura, A. (1986). Social foundations of thought and action. New Jersey, NJ: Prentice 

Hall. 
 

 



93 

 

Banerjee, A., & Solomon, B. D. (2003). Eco-labeling for energy efficiency and 
sustainability: A meta-evaluation of U.S. programs. Energy Policy, 31(2), 109-
123. 

 
Bang, H., Ellinger, A. E., Hadjimarcou, J., & Traichal, P. A. (2000). Consumer concern, 

knowledge, belief, and attitude toward renewable energy: An application of the 
reasoned action theory. Psychology & Marketing, 17(6), 449-458. 

 
Barkhi, R., Belanger, F., & Hicks, J. (2008). A model of the determinants of purchasing 

from virtual stores. Journal of Organizational Computing and Electronic 
Commerce, 18(3), 177-196. 

 
Bentler, P. M., & Bonnet, D. G. (1980). Significance tests and goodness of fit in the 

analysis of covariance structures. Psychological Bulletin, 88(3), 588- 606. 
 
Bjørner, T. B., Hansen, L. G., & Russell, C. S. (2004). Environmental labeling and 

consumers’ choice: An empirical analysis of the effect of the Nordic 
Swan. Journal of Environmental Economics and Management, 47(3), 411-434.  

 
Blocker, T. J., & Eckberg, D. L. (1997). Gender and environmentalism: Results from the 

1993 general social survey. Social Science Quarterly, 78(4), 841-858.  
 
Bonini, S. M., & Oppenheim, J. M. (2008). Cultivating the green consumer. Stanford 

Social Innovation Review, 6(4), 56-61.  
 
Cannière, M., Pelsmacker, P., & Geuens, M. (2009). Relationship quality and the theory 

of planned behavior models of behavioral intentions and purchase 
behavior. Journal of Business Research, 62(1), 82-93. 

 
Cao, J. (2007). Measuring green productivity growth for China’s manufacturing sectors. 

Asian Economic Journal, 21(4), 425-451.  
 
Cervellon, M. C., & Dubé, L. (2002). Assessing the cross-cultural applicability of 

affective and cognitive components of attitude. Journal of Cross-Cultural 
Psychology, 33(3), 346-357. 

 
Case, C. J., & King, D. L. (2003) Quantifying student Internet purchasing behavior. 

Business Research Yearbook, X, 88–92. 
 
Chan, R. Y. K. (2001). Determinants of Chinese consumers’ green purchase behavior. 

Psychology & Marketing, 18(4), 389-413.  
 
Chan, R. Y. K. (2004). Consumer responses to environmental advertising in 

China. Marketing Intelligence & Planning, 22(4), 427-437. 
 



94 

 

Chan, R. Y. K., & Lau, L. B. Y. (2001). Explaining green purchasing behavior: A cross-
cultural study on American and Chinese consumers. Journal of International 
Consumer Marketing, 14(2/3), 9-40.  

 
Chan, R. Y. K., Wong, Y., & Leung, T. (2008). Applying ethical concepts to the study of 

"green" consumer behavior: An analysis of Chinese consumers' intentions to bring 
their own shopping bags. Journal of Business Ethics, 79(4), 469-481. 

 
Chan, T. S. (1996). Concerns for environmental issues and consumer purchase 

preferences: A two country study. Journal of International Consumer Marketing, 
9(1), 43-55.  

 
Chan, W. (1963). The great synthesis. In C. His (Eds.), A sourcebook in Chinese 

philosophy (pp. 588-653). Princeton, NJ: Princeton University Press.  
 
Chandler, E. W., & Dreger, R. M. (1993). Anthropocentrism: Construct validity and  

measurement. Journal of Social Behavior and Personality, 8(1), 169-188. 
 
Chen, W., Cheung, R. C., & Tse, A. (2007). How half the world shops: Apparel in Brazil, 

China, and India. The McKinsey Quarterly, 4, 68-79.  
 
Chen, Y. S., Lai, S. B., & Wen, C. T. (2006). The influence of green innovation 

performance on corporate advantage in Taiwan. Journal of Business 
Ethics, 67(4), 331-339.  

 
China lifestyle report: Two majorities within China consumer communities. (2006). 

China National Research Association. Retrieved June 25, 2009, from 
http://www.mastercard.com/cn/wce/PDF/insights/2006China_LifestyleReport_E/
CONTENTS_en.pdf 

 
Chinese shopping fundamentals: 10 things you should know. (2006). Textile Consumer. 

Retrieved June 28, 2009, from http://www.cottoninc.com/textileconsumer/ 
texileconsumervolume38. 

 
Ciocci, R., & Pecht, M. (2006). Impact of environmental regulations on green electronics 

manufacture. Microelectronics International, 23(2), 45-50. 
 
Cirman, A., Domadenik, P., Koman, M., & Redek, T. (2009). The Kyoto protocol in a 

global perspective. Economic and Business Review, 11(1), 29-54. 
 
Compeau, D. R., & Higgins, C. A. (1995). Application of social cognitive theory to 

training for computer skills. Information  Systems Research, 6(2), 118–143. 
 
Conner, M., & Armitage, C. J. (1998). Extending the theory of planned behavior: A 

review for further research. Journal of Applied Social Psychology, 28(15), 1429-
1464.  



95 

 

Dahab, D. J., Gentry, J. W., & Su, W. (1995). New ways to reach non-recyclers. 
Advances in Consumer Research, 22(1), 251-256. 

 
Diamantopoulos, A., Schlegelmilch, B. B., Sinkovics, R. R., & Bohlen, G. M. (2003). 

Can socio-demographics still play a role in profiling green consumers? A review 
of the evidence and an empirical investigation. Journal of Business Research, 
56(6), 465-480. 

 
Diekmann, A., & Preisendörfer, P. (1998). Environmental behavior: Discrepancies 

between aspirations and reality. Rationality & Society, 10(1), 79-102. 
 
Dispoto, R. G. (1977). Interrelationships among measures of environmental activity, 

emotionality, and knowledge. Educational and Psychological Measurement, 
37(2), 451-459.  

 
D’Souza, C., Taghian, M., & Lamb, P. (2006). An empirical study on the influence of 

environmental labels on consumers. Corporate Communications, 11(2), 162-173.  
 
D’Souza, C., Taghian, M., Lamb, P., & Peretiatko, R. (2007). Green decisions: 

Demographics and consumer understanding of environmental 
labels. International Journal of Consumer Studies, 31(4), 371-380.  

 
Ellen, P. S., Wiener, J. L., & Cobb-Walgren, C. (1991). The role of perceived consumer 

effectiveness in motivating environmentally conscious behaviors. Journal of 
Public Policy & Marketing, 10(2), 102-117. 

 
Eves, A., & Cheng, L. (2007). Cross-cultural evaluation of factors driving intention to  

purchase new food products: Beijing, China and south-east England. International 
Journal of Consumer Studies, 31(4), 410-417.  

 
Faircloth, J. B., Capella, L. M., & Alford, B. L. (2001). The effect of brand attitude and 

brand image on brand equity. Journal of Marketing Theory and Practice, 9(3), 
61-75. 

 
Fornell, C., & Larcker, D. F. (1981). Evaluating structural equation models with 

unobservable variables and measurement error. Journal of Marketing 
Research,18(1), 39-50. 

 
Fryxell, G. E., & Lo, C. W. H. (2003). The influence of environmental knowledge and 

values on managerial behaviors on behalf of the environment: An empirical 
examination of managers in China. Journal of Business Ethics, 46(1), 45-69. 

 
Gallagher, T. (2001). The value orientations method: A tool to help understand cultural 

differences. Journal of Extension, 39(6).  
 
Gardyn, R. (2002). Educated consumers. American Demographics, 24(10), 18-19.  



96 

 

Gärling, T., Gamble, A., & Juliusson, E. (2008). Consumers’ switching inertia in a 
fictitious electricity market. International Journal of Consumer 
Studies, 32(6), 613-618. 

 
Geng, Y., & Doberstein, B. (2008). Greening government procurement in developing 

countries: Building capacity in China. Journal of Environmental 
Management, 88(4), 932-944.  

 
Ginsberg, J. M., & Bloom, P. N. (2004). Choosing the right green-marketing strategy. 

MIT Sloan Management Review, 46(1), 79-84. 
 
Godin, G., & Kok, G. (1996). The theory of planned behavior: A review of its 

applications to health-related behaviors. Behavior Change, 11(2), 87-98. 
 
Green commerce. (2003). Greenhome.com. Retrieved Sep 20, 2009, from 

http://www.greenhom e.com/info/articles/is_ecommerce_green/68/ 
 
Green, H. (2007). The new, new green. Retrieved Oct 21, 2011, from http://www. 

businessweek.com/innovate/content/may2007/id20070524_324130.htm 
 
Ha, S., & Stoel, L. (2009). Consumer e-shopping acceptance: Antecedents to technology 

acceptance model. Journal of Business Research, 62(5), 565-571.  
 
Ha-Brookshire, J. E., & Hodges, N. N. (2009). Socially responsible consumer behavior? 

Clothing and Textiles Research Journal, 27(3), 179-196.  
 
Hair, J. E., Anderson, R. E., Tatham, R. L., & Black, W.C. (1998). Multivariate data 

analysis (5th Ed.). Upper Saddle River, NJ: Prentice-Hall. 
 
Halepete, J., Littrell, M., & Park, J. (2009). Personalization of fair trade apparel. Clothing 

and Textiles Research Journal, 27(2), 143-160. 
 
Hamilton, S. F., & Zilberman, D. (2006). Green markets, eco-certification, and 

equilibrium fraud. Journal of Environmental Economics and Management, 52(3), 
627-644.  

 
Harland, P., Staats, H., & Wilke, A. M. (1999). Explaining pro-environmental intention 

and behavior by personal norms and the theory of planned behavior. Journal of 
Applied Social Psychology, 29(12), 2505-2528. 

 
Hester, S. B., & Yuen, M. (1987). The influence of country of origin on consumer 

attitude and buying behavior in the United States and Canada. Advances in 
Consumer Research, 14(1), 542-547.  

 



97 

 

Hillar-Connell, K. Y. (2008). Ecological consumer decision making: Nature, process, 
and barriers in apparel acquisition. Unpublished doctoral dissertation, Michigan 
State University, East Lansing.  

 
Hopkins, M. S. (2009). What the green consumer wants? MIT Sloan Management 

Review, 50(4), 86-91.  
 
Hopper, J., & Nielsen, J. (1991). Recycling as altruistic behavior: Normative and 

behavioral strategies to expand participation in a community recycling residence. 
Environment and Behavior, 23(2), 195–220. 

 
Housman, J. (2006). Understanding female collegiate athletes’ intentions to consume 

sports supplements: An application of the theory of planned behavior.  
Unpublished doctoral dissertation, Texas A&M University, College Station.  

 
Hustvedt, G., & Bernard, J. C. (2008). Consumer willingness to pay for sustainable 

apparel: The influence of labeling for fiber origin and production methods. 
International Journal of Consumer Studies, 32(5), 491-498. 

 
Ip, Y. K. (2003). The marketability of eco-products in China’s affluent cities: A case 

study related to the use of insecticide. Management of Environmental Quality, 
14(5), 577-589.  

 
Jana, R. (2006, September 28). Green threads for the eco chic; organic-cotton apparel is 

fast making it to market, embraced by the big-name brands. But can supplies keep 
pace? Business Week, pp. 3. 

 
Jandt, F. E. (2004). An introduction to intercultural communication: Identities in a global 

community (4th ed.). Thousand Oaks, CA: Sage Publications. 
 
Jin, B., & Kang, J. H. (2010). Face or subjective norm? Chinese college students’ 

purchase behaviors toward foreign brand jeans. Clothing & Textiles Research 
Journal, 28(3), 218-233.  

 
Jin, B., & Kang, J. H. (2011). Purchase intention of Chinese consumers toward a U.S. 

apparel brand: A test of a composite behavior intention model. Journal of 
Consumer Marketing, 28(3), 187-199.  

 
Johns, K. D., Khovanova, K. M., & Welch, E. W. (2009). Fleet Conversion in Local 

Government: Determinants of Driver Fuel Choice for Bi-Fuel Vehicles.  
Environment and Behavior, 41(3), 402. 

 
Kaiser, F. G., & Gutscher, H. (2003). The proposition of a general version of the theory 

of planned behavior: Predicting ecological behavior. Journal of Applied Social 
Psychology, 33(3), 586–603. 

 



98 

 

Kaiser, F. G., Wolfing, S., & Fuhrer, U. (1999). Environmental attitude and ecological 
behavior. Journal of Environmental Psychology, 19(1), 1-19. 

 
Kalafatis, S. P., Pollard, M., East, R., & Tsogas, M. H. (1999). Green marketing and 

Ajzen’s theory of planned behavior: a cross-market examination. The Journal of 
Consumer Marketing, 16(5), 441-460.  

 
Kang, J. (2007). The positive emotion elicitation process of Chinese consumers toward a 

U.S. apparel brand: A cognitive appraisal perspective. Unpublished doctoral 
dissertation, Oklahoma State University, Stillwater.  

 
Kidwell, E., & Jewell, R. D. (2003). An examination of perceived behavioral control: 

Internal and external influences on intention. Psychology & Marketing, 20(7), 
625-642.  

 
Kim, F. (2008). Green day. Women's Wear Daily, 195(2), 6. 
 
Kim, Y., Park, S., & Pookulangara, S. (2005). Effects of multi-channel consumers’ 

perceived retail attributes on purchase intentions of clothing products. Journal of 
Marketing Channels, 12(4), 23-44.  

 
Kline, R. B. (2005). Principles and practice of structural equation modeling (2nd Ed.). 

New York, NY: The Guilford Press. 
 
Kluchhohn, F., & Strodtbeck, F. (1961). Variations in value orientations. Evanston, IL: 

Peterson.  
 
Koltko-Rivera, M. E. (2004). The psychology of worldviews. Review of General 

Psychology, 8(1), 3-58. 
 
Kunz, G. I., & Garner, M. B. (2011). Going global: The textile and apparel industry. New 

York, NY: Fairchild Books,  
 
Kwan, C. Y., Yeung, K. W., & Au, K. F. (2003). A statistical investigation of the 

changing apparel retailing environment in China. Journal of Fashion Marketing 
and Management, 7(1), 87-100.  

 
Lajunen, T., & Räsänen, M. (2004). Can social psychological models be used to promote 

bicycle helmet use among teenagers? A comparison of the health belief model, 
theory of planned behavior and the locus of control. Journal of Safety Research, 
35(1), 115-123.  

 
Landers, J. (2010). Is the going green trend really here to stay? Retrieved Oct 21, 2011, 

from http://blog.griffinyorkkrause.com/tag/green-movement/ 
 



99 

 

Laroche, M., Bergeron, J., & Barbaro-Forleo, G. (2001). Targeting consumers who are 
willing to pay more for environmentally friendly products. The Journal of 
Consumer Marketing, 18(6), 503-518. 

 
Laroche, M., Kim, C., & Zhou, L. (1996). Brand familiarity and confidence as 

determinants of purchase intention: An empirical test in a multiple brand context. 
Journal of Business Research, 37(2), 115-120.  

 
Laroche, M., Tomiuk, M., Bergeron, J., & Barbaro-Forleo, G. (2002). Cultural 

differences in environmental knowledge, attitudes, and behaviors of Canadian 
consumers. Canadian Journal of Administrative Sciences, 19(3), 267-283. 

 
Lee, K. (2008). Opportunities for green marketing: Young consumers. Marketing 

Intelligence & Planning, 26(6), 573-586. 
 
Leong, S. M. (2000). Modernity and the Singaporean adolescent. Psychology and 

Marketing, 17(9), 783-798.  
 
Lipson, E. (2008). International market for sustainable (green) apparel. Rockville, MD: 

Packaged Facts 
 
Lum, T., & Nanto, D. K (2007). China’s trade with the United States and the world. CRS 

Report for Congress. Cornell University ILR School, pp 1-48.  
 
Manaktola, K., & Jauhari, V. (2007). Exploring consumer attitude and behavior towards 

green practices in the lodging industry in India. International Journal of 
Contemporary Hospitality Management, 19(5), 364-377. 

 
Martens, S. (2006). Public participation with Chinese characteristics: Citizen consumers 

in China’s environmental management. Environmental Politics, 15(2), 211-230. 
 
Martin, B., & Simintiras, A. C. (1995). The impact of green product lines on the 

environment: Does what they know affect how they feel? Marketing Intelligence 
and Planning, 13(4), 16-23. 

 
Matthews, B. E., & Riley, C. K. (1995). Teaching and evaluating outdoor ethics 

education programs. Vienna, VA: National Wildlife Federation. 
 
McTaggart, J. (2007). Green is the new black. Progressive Grocer, 86(4), 18-22. 
 
Miller, E., & Buys, L. (2008). Retrofitting commercial office buildings for sustainability: 

Tenants' perspectives. Journal of Property Investment & Finance, 26(6), 552-561. 
 
Mohr, L. A., Eroglu, D., & Ellen, P. S. (1998). The development and testing of a measure 

of skepticism toward environmental claims in marketers’ communications. The 
Journal of Consumer Affairs, 32(1), 30-55. 



100 

 

Morrison, W. M. (2009). China’s economic conditions. Congressional Research Service, 
pp. 1-25.  

 
Mostafa, M. M. (2007). A hierarchical analysis of the green consciousness of the 

Egyptian consumer. Psychology & Marketing, 24(5), 445-461. 
 
Nataraajan, R., & Angur, M. G. (1998). Perceived control in customer choice: A closer 

look. European advances in consumer research, 13(1), 288-292. 
 
National Bureau of Statistics of China. (2006). Yearly Data. Retrieved July 5, 2009, from 

http://www.stats.gov.cn/english/statisticaldata/yearlydata/ 
 
Nimon, W., & Beghin, J. (1999). Are eco-labels valuable? Evidence from the apparel 

industry. American Journal of Agricultural Economics, 81(4), 801-811.  
 
Ogle, J. P., Hyllegard, K. H., & Dunbar, B. H. (2004). Predicting patronage behaviors in 

a sustainable retail environment. Environment and Behavior, 36(5), 717-741.  
 
Onyango, B. M., Hallman, W. K., & Bellows, A. C. (2007). Purchasing organic food in 

U.S. food systems: A study of attitudes and practice. British Food Journal, 
109(5), 399-411. 

 
Pajeres, F. (2002). Overview of social cognitive theory and of self-efficacy. Retrieved 

April 1, 2009, from http://www.emory.edu/education/mfp/eff.html. 
 
Park, J., & Park, J. (2007). Multichannel retailing potential for university-licensed 

apparel. Clothing and Textiles Research Journal, 25(1), 58-73. 
 
Perkins, H. M., Crown, E. M., Rigakis, K. B., & Eggertson, B. S. (1992). Attitudes and 

behavioral intentions of agricultural workers toward disposable protective 
coveralls. Clothing and Textile Research Journal, 11(12), 67-73. 

 
Peterson, R. A.  (2001). On the use of college students in social science research: Insights 

from a second-order meta-analysis. Journal of Consumer Research, 28(3), 450-
461.  

 
Phau, I., & Ong, D. (2007). An investigation of the effects of environmental claims in 

promotional messages for clothing brands. Marketing Intelligence & 
Planning, 25(7), 772-788.  

 
Pickett-Baker, J., & Ozaki, R. (2008). Pro-environmental products: Marketing influence 

on consumer purchase decision. The Journal of Consumer Marketing, 25(5), 281-
293. 

 
Randall, D. M. (1989). Taking stock: Can the theory of reasoned action explain unethical 

conduct? Journal of Business Ethics, 8(11), 873-882. 



101 

 

Rarick, C. A., & Feidman, L. S. (2008). Patagonia: Climbing to new highs with a smaller 
carbon footprint. Journal of the International Academy for Case Studies, 14(7), 
121-124. 

 
Rios, F. J. M., Martinez, T. L., Moreno, F. F., & Soriano, P. C. (2006). Improving 

attitudes toward brands with environmental associations: An experimental 
approach. The Journal of Consumer Marketing, 23(1), 26-33. 

 
Roseland, M., & Markey, S. (2009). Reciprocity is green: Sustainable development and 

the social economy. Centre for Sustainable Community Development, Simon 
Fraser University.  

 
Roseman, A. (2010). China’s total consumption in 2020 will reach 2/3 of U.S. 

consumption. Retrieved Oct 20, 2011, from http://www.proactiveinvestors.co.uk 
/columns/china-weekly-bulletin/4033/chinas-total-consumption-in-2020-will-
reach-23-of-us-consumption-4033.html 

 
Schwartz, S. H. (1992). Universals in the content and structure of values: Theoretical  

advances and empirical tests in 20 countries. Advances in Experimental Social 
Psychology, 25(1), 1-65. 

 
Seock, Y., & Bailey, L. R. (2008). The influence of college students’ shopping 

orientations and gender differences on online information searches and purchase 
behaviors. International Journal of Consumer Studies, 32, 113-121. 

 
Shaw, D., Shiu, E., Hassan, L., Bekin, C., & Hogg, G. (2007). Intending to be ethical: An 

examination of consumer choice in sweatshop avoidance. Advances in Consumer 
Research, 34(1), 31-38. 

 
Shen, D., Lennon, S., Dickson, M. A., Montallo, C., & Zhang, L. (2002). Chinese 

consumers’ attitudes toward U.S. and PRC made clothing: From a cultural 
perspective. Family and Consumer Sciences Research Journal, 31(1), 19-49. 

 
Shukla, P. (2010). Status consumption in cross-national context: Socio-psychological, 

brand and situational antecedents. International Marketing Review, 27(1), 108- 
129. 
 

Shim, S., Eastlick, M. A., Lotz, S. L., & Warrington, P. (2001). An online pre-purchase 
intentions model: The role of intention to search. Journal of Retailing, 77(3), 397-
416. 

 
Simmons, D., & Widmar, R. (1990). Motivations and barriers to recycling. Journal of 

Environmental Education, 22(1), 13-18. 
 
Singh, J. (1995). Measurement issues in cross-national research. Journal of 
International 



102 

 

Business Studies, 26(3), 597-619. 
Snodgrass, C. E., & Gates, L. (1998). Doctrinal orthodoxy, religious orientation, and  

anthropocentrism. Current Psychology, 17(2/3), 222–236. 
 
Song, K. (2008). The influence of Chinese cultural values on consumer perceptions and 

behavioral intention towards an apparel mass customization 
website. Unpublished doctoral dissertation, Iowa State University, Ames.  

 
Sparks, P., & Shepherd, R. (1992). Self-identity and the theory of planned behavior: 

Assessing the role of identification with green consumerism. Social Psychology 
Quarterly, 55(4), 388-399. 

 
Steenkamp, J-E., M. & Baumgartner, H. (1998). Assessing measurement invariance in 

cross-national consumer research. Journal of Consumer Research, 25(1), 78-90. 
 
Stern, N. Z. (2009). Greentailing and other revolutions in retailing: Hot ideas that are 

grabbing customers’ attention and raising profits. SGB, 42(3), 24-25.  
 
Stern, N. Z., & Ander, W. N. (2008). Greentailing and other revolutions in retail. 

Hoboken, NJ: John Wiley & Sons.  
 
Summers, T. A., Belleau, B. D., & Xu, Y. (2006). Predicting purchase intention of 

controversial luxury apparel product. Journal of Fashion Marketing and 
Management, 10(4), 405-419. 

 
Synodinos, N. E. (1990). Environmental attitudes and knowledge: A comparison of 

marketing and business students with other groups. Journal of Business Research, 
20(2), 161-170. 

 
Tadajewski, M., & Wagner-Tsukamoto, S. (2006). Anthropology and consumer research: 

Qualitative insights into green consumer behavior. Qualitative Market 
Research, 9(1), 8-25.  

 
Tanner, C., & Kast, S. W. (2003). Promoting sustainable consumption: Determinants of 

green purchases by Swiss consumers. Psychology & Marketing, 20(10), 883-902.  
 
Target launches recycling stations in all stores. (April 6, 2010). Pressroomtarget.com. 

Retrieved Oct 21, 2011, from http://pressroom.target.com/pr/news/ 
target-launches-recycling-stations.aspx  

 
Textiles Intelligence. (2006). World textiles and apparel trade and production trends. 

Wilmslow, UK: Textiles Intelligence Limited.   
 
The Chinese supply chain for cotton. (2007). Textile Consumer. Retrieved June 28, 2009, 

from http://www.cottoninc.com/textileconsumer/texileconsumervolume39 
 



103 

 

Tolliver-Nigro, H. (2009). Green market to grow 267 percent by 2015. Retrieved July 20, 
2009, from http://www.matternetwork.com/2009/6/green-market-grow-267-
percent.cfm 

 
Triandis, H. C. (1977). Interpersonal behavior. Monterey, CA: Brooks/Cole.  
 
Triandis, H. C. (1995). Individualism and collectivism. San Francisco, CA: West-view 

Press. 
 
Turrisi, R., Hillhouse, J. J., & Gebert, C. (1998). Examination of cognitive variables 

relevant to sunbathing. Journal of Behavioral Medicine, 21(3), 79–93. 
 
Turrisi, R., Jaccard, J., & McDonnell, D. (2006). An examination of relationships 

between personality, attitudes, and cognitions relevant to alcohol-impaired driving 
tendencies. Journal of Applied Social Psychology, 27(15), 1367-1394.  

 
Ulasewicz, C., & Vouchilas, G. (2008). Sustainable design practices and consumer 

behavior: FCS student perceptions. Journal of Family and Consumer 
Sciences, 100(4), 17-20.  

 
Van Liere, K. D., & Dunlap, R. E. (1980). The social bases of environmental concern: A 

review of hypotheses, explanations, and empirical evidence. Public Opinion Q, 
44(2), 181-197.  
  

Verhoef, P. C. (2005). Explaining purchases of organic meat by Dutch 
consumers. European Review of Agricultural Economics, 32(2), 245-267. 

 
What consumers want. (2008, April 7). Country Monitor, pp. 5.  
 
Williander, M.  (2007). Absorptive capacity and interpretation system’s impact when 

‘going green’: an empirical study of Ford, Volvo cars and Toyota. Business 
Strategy and the Environment, 16(3), 202-220.  

 
Winston, M. (2001, July 16). Organic cotton clothes: Still a tiny market segment. The 

Vancouver Sun Newspaper, pp. A11.  
 
Xu, Y. (2005).  Understanding the factors influencing diabetes self-management in 

Chinese people with type 2 diabetes using structural equation 
modeling. Unpublished doctoral dissertation, University of Cincinnati, Cincinnati. 

 
Xu, Y., & Paulins, V. A. (2005). College students’ attitudes toward shopping online for 

apparel products. Journal of Fashion Marketing and Management, 9(4), 420-433.  
 
Yau, O. H. M. (1994). Consumer behavior in China: Customer satisfaction and cultural 

values. London, UK: Rout-ledge.  
 



104 

 

Yudelson, J. (2006, July 17). Ten reasons why the green home market is ready to surge. 
Retrieved Sep 18, 2009, from http://www.igreenbuild.com/cd_2479.aspx 
 

Zheng, D. (2010). Analysis of Chinese Clothing Consumption Market. Retrieved Oct 21, 
2011, from http://www.china-window.com/china_market/china_industry_ 

 reports/analysis-of-chinese-cloth.shtml 
 
Zimmerman, M. (2008, May 23). Hybrid sales are zooming. Los Angeles Times, pp. A1.



105 

 

APPPENDICES 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



106 

 

APPENDIX A 

INSTITUTIONAL REVIEW BOARD (IRB) APPROVAL LETTER 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



107 

 

 



108 

 

APPENDIX B 

COVER LETTER AND A QUESTIONNAIRE (English) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



109 

 

 



110 

 

 
 

 

 

 

 

 

 



111 

 

 



112 

 

 



113 

 

 



114 

 

 



115 

 

APPENDIX C 

COVER LETTER AND A QUESTIONNAIRE (Chinese) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



116 

 

 



117 

 

 



118 

 

 



119 

 

 



120 

 

 



121 

 

APPENDIX D 

COVARIANCE MATRIX FOR VARIABLES (U.S. & China) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



122 

 

Group: US                                                                      
 
                  Covariance Matrix        
 
                ATT1       ATT2       ATT3       ATT4       ATT5       ATT6    
            --------   --------   --------   --------   --------   -------- 
     ATT1       0.88 
     ATT2       0.69       1.64 
     ATT3       0.46       0.83       1.08 
     ATT4       0.63       1.07       0.86       2.02 
     ATT5       0.42       0.86       0.79       1.00       1.09 
     ATT6       0.67       0.93       0.66       1.41       0.80       1.97 
    IPBC1       0.44       0.78       0.55       0.98       0.60       1.04 
    IPBC2       0.59       0.80       0.56       1.17       0.68       1.26 
    IPBC3       0.44       0.54       0.36       0.94       0.45       1.10 
    IPBC4       0.50       0.61       0.40       1.02       0.49       1.07 
      IT1       0.67       0.80       0.49       1.20       0.57       1.23 
      IT2       0.53       0.72       0.45       1.15       0.54       1.08 
      IT3       0.66       0.87       0.48       1.05       0.66       1.16 
     MNO1       0.31       0.27       0.19       0.27       0.26       0.47 
     MNO2       0.34       0.44       0.36       0.47       0.36       0.44 
     MNO3       0.19       0.42       0.57       0.40       0.37       0.31 
     MNO4       0.34       0.11       0.19       0.21       0.19       0.41 
     MNO5       0.00       0.19       0.30       0.26       0.20       0.35 
      EK1       0.28       0.36       0.27       0.59       0.31       0.75 
      EK2       0.15       0.23       0.25       0.66       0.38       0.56 
      EK3       0.27       0.23       0.24       0.67       0.31       0.73 
      EK4       0.23       0.13       0.21       0.59       0.23       0.57 
      EK5       0.21       0.14       0.26       0.35       0.20       0.32 
      EK6       0.28       0.27       0.33       0.67       0.26       0.70 
    EPBC1       0.21       0.10       0.20       0.20       0.04       0.21 
    EPBC2       0.29       0.21       0.19       0.47       0.07       0.54 
    EPBC3       0.20       0.11       0.14       0.16       0.05       0.20 
    EPBC4      -0.10      -0.23      -0.05      -0.16      -0.15      -0.17 
      SN1       0.36       0.46       0.29       0.86       0.42       0.95 
      SN2       0.49       0.47       0.41       0.57       0.44       0.69 
      SN3       0.40       0.52       0.33       0.85       0.45       0.91 
 
         Covariance Matrix        
 
               IPBC1      IPBC2      IPBC3      IPBC4        IT1        IT2    
            --------   --------   --------   --------   --------   -------- 
    IPBC1       2.49 
    IPBC2       1.73       2.75 
    IPBC3       1.92       2.20       2.92 
    IPBC4       1.81       2.13       2.45       2.80 
      IT1       1.18       1.71       1.58       1.70       2.74 
      IT2       1.11       1.71       1.51       1.57       2.57       2.90 
      IT3       0.99       1.56       1.26       1.41       2.22       2.29 
     MNO1       0.28       0.22       0.40       0.44       0.55       0.46 
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     MNO2       0.18       0.24       0.29       0.39       0.72       0.67 
     MNO3       0.28       0.34       0.22       0.24       0.51       0.45 
     MNO4       0.23       0.07       0.12       0.21       0.62       0.43 
     MNO5       0.43       0.39       0.25       0.25       0.45       0.49 
      EK1       0.67       0.90       1.01       0.94       1.12       1.08 
      EK2       0.52       0.93       0.83       0.88       1.23       1.28 
      EK3       0.68       1.00       1.03       0.97       1.34       1.38 
      EK4       0.64       1.13       1.07       1.00       1.20       1.22 
      EK5       0.60       0.90       0.66       0.77       1.07       1.08 
      EK6       0.66       1.05       0.96       0.95       1.26       1.25 
    EPBC1       0.76       0.35       0.59       0.65       0.07       0.07 
    EPBC2       1.27       1.14       1.45       1.35       0.89       0.90 
    EPBC3       0.79       0.62       0.89       0.84       0.34       0.39 
    EPBC4       0.20       0.00       0.11       0.26      -0.08      -0.13 
      SN1       0.85       1.10       1.07       1.13       1.40       1.50 
      SN2       0.66       0.86       0.98       1.04       1.14       1.08 
      SN3       0.80       1.10       0.96       0.96       1.44       1.55 
 
         Covariance Matrix        
 
                 IT3       MNO1       MNO2       MNO3       MNO4       MNO5    
            --------   --------   --------   --------   --------   -------- 
      IT3       3.02 
     MNO1       0.53       2.11 
     MNO2       0.61       1.45       2.16 
     MNO3       0.57       0.62       0.93       2.73 
     MNO4       0.61       1.05       1.14       0.67       3.75 
     MNO5       0.28       0.70       0.72       1.59       0.48       2.58 
      EK1       0.96       0.41       0.35       0.06       0.43       0.17 
      EK2       1.07       0.19       0.29       0.26       0.56       0.33 
      EK3       1.20       0.43       0.45       0.29       0.85       0.35 
      EK4       1.04       0.44       0.50       0.45       0.84       0.52 
      EK5       1.14       0.41       0.42       0.39       0.91       0.41 
      EK6       1.00       0.20       0.25       0.09       0.50       0.10 
    EPBC1      -0.16       0.05       0.06       0.08       0.08       0.04 
    EPBC2       0.64       0.08       0.12       0.24       0.04       0.06 
    EPBC3       0.02       0.13       0.15       0.23      -0.09       0.30 
    EPBC4      -0.25       0.03       0.08       0.36       0.07       0.30 
      SN1       1.34       0.58       0.61       0.15       0.21       0.37 
      SN2       1.30       0.61       0.74       0.40       0.68       0.27 
      SN3       1.51       0.46       0.41       0.09       0.36       0.30 
 
         Covariance Matrix        
 
                 EK1        EK2        EK3        EK4        EK5        EK6    
            --------   --------   --------   --------   --------   -------- 
      EK1       2.15 
      EK2       1.23       2.56 
      EK3       1.42       1.90       2.68 
      EK4       1.19       1.59       1.80       2.82 
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      EK5       0.84       1.41       1.41       1.56       2.75 
      EK6       1.28       1.80       1.75       1.66       1.34       2.54 
    EPBC1       0.07      -0.11      -0.03       0.12       0.17       0.01 
    EPBC2       0.61       0.30       0.37       0.58       0.54       0.45 
    EPBC3       0.24       0.06       0.03       0.25       0.20       0.07 
    EPBC4       0.02       0.18       0.06       0.24       0.27       0.09 
      SN1       0.79       0.85       0.97       0.82       0.68       0.75 
      SN2       0.45       0.54       0.72       0.64       0.81       0.52 
      SN3       0.78       0.90       1.07       0.86       0.80       0.70 
 
         Covariance Matrix        
 
               EPBC1      EPBC2      EPBC3      EPBC4        SN1        SN2    
            --------   --------   --------   --------   --------   -------- 
    EPBC1       1.98 
    EPBC2       1.22       2.68 
    EPBC3       1.15       1.31       2.46 
    EPBC4       0.58       0.47       1.18       2.42 
      SN1      -0.07       0.73       0.14      -0.03       2.31 
      SN2       0.17       0.52       0.37       0.20       0.88       2.32 
      SN3      -0.12       0.59       0.06      -0.04       1.74       1.17 
 
         Covariance Matrix        
 
                 SN3    
            -------- 
      SN3       2.54 
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Group:China                                                                    
 
         Covariance Matrix        
 
                ATT1       ATT2       ATT3       ATT4       ATT5       ATT6    
            --------   --------   --------   --------   --------   -------- 
     ATT1       0.73 
     ATT2       0.54       1.24 
     ATT3       0.38       0.98       1.37 
     ATT4       0.48       0.88       0.84       1.77 
     ATT5       0.38       0.85       0.92       0.97       1.40 
     ATT6       0.38       0.79       0.85       1.31       0.94       1.65 
    IPBC1       0.07       0.08       0.07       0.42      -0.04       0.39 
    IPBC2       0.36       0.33       0.33       0.53       0.27       0.59 
    IPBC3       0.13       0.32       0.39       0.38       0.15       0.58 
    IPBC4       0.13       0.29       0.25       0.45       0.11       0.43 
      IT1       0.40       0.39       0.37       0.38       0.34       0.43 
      IT2       0.31       0.56       0.52       0.57       0.48       0.43 
      IT3       0.38       0.70       0.67       0.92       0.53       0.80 
     MNO1       0.03       0.10       0.09       0.09       0.04       0.08 
     MNO2       0.13       0.19       0.16       0.16       0.15       0.13 
     MNO3      -0.06       0.09       0.09       0.05       0.10       0.11 
     MNO4       0.10       0.08       0.06       0.04       0.10       0.02 
     MNO5       0.08       0.13       0.13       0.15       0.01       0.12 
      EK1       0.03       0.27       0.15       0.62       0.30       0.52 
      EK2       0.07       0.18       0.11       0.26       0.10       0.13 
      EK3       0.21       0.39       0.32       0.40       0.27       0.33 
      EK4       0.18       0.34       0.24       0.54       0.27       0.36 
      EK5       0.01       0.35       0.26       0.33       0.22       0.26 
      EK6       0.19       0.36       0.28       0.24       0.30       0.21 
    EPBC1       0.11      -0.05      -0.04      -0.05       0.01       0.02 
    EPBC2       0.43       0.58       0.55       0.59       0.50       0.38 
    EPBC3       0.22       0.01      -0.03      -0.05       0.00      -0.05 
    EPBC4       0.12       0.13       0.12       0.19       0.07       0.17 
      SN1       0.21       0.48       0.44       0.65       0.54       0.73 
      SN2       0.39       0.75       0.70       0.82       0.62       0.82 
      SN3       0.19       0.50       0.53       0.73       0.47       0.68 
 
         Covariance Matrix        
 
               IPBC1      IPBC2      IPBC3      IPBC4        IT1        IT2    
            --------   --------   --------   --------   --------   -------- 
    IPBC1       3.19 
    IPBC2       1.17       2.34 
    IPBC3       1.42       0.80       3.25 
    IPBC4       1.31       0.88       1.23       2.73 
      IT1       0.52       0.86       0.36       0.70       2.08 
      IT2       0.84       0.86       0.66       0.95       1.17       2.14 
      IT3       0.81       1.09       0.65       1.10       1.32       1.44 
     MNO1       0.18       0.21       0.09       0.04       0.54       0.16 
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     MNO2       0.20       0.29       0.03       0.23       0.56       0.24 
     MNO3      -0.01       0.09       0.17      -0.01       0.30       0.04 
     MNO4       0.08       0.11       0.10       0.26       0.27       0.12 
     MNO5       0.12       0.05       0.04       0.24       0.29       0.40 
      EK1       0.49       0.52       0.28       0.52       0.34       0.24 
      EK2       0.50       0.36       0.25       0.29       0.19       0.28 
      EK3       0.70       0.21      -0.12       0.38       0.31       0.47 
      EK4       0.55       0.52       0.42       0.93       0.59       0.70 
      EK5       0.62       0.34       0.21       1.00       0.51       0.84 
      EK6       0.40       0.10       0.17       0.30       0.21       0.31 
    EPBC1       0.47       0.21       0.17       0.56       0.50       0.58 
    EPBC2       0.74       0.76       0.58       1.07       0.81       0.94 
    EPBC3       0.63       0.44       0.19       0.86       0.43       0.48 
    EPBC4       0.44       0.30       0.22       0.53       0.52       0.40 
      SN1       0.48       1.05       0.92       0.91       0.78       1.13 
      SN2       1.05       1.11       0.84       1.11       1.45       1.06 
      SN3       1.01       0.84       0.81       1.16       0.84       1.10 
 
         Covariance Matrix        
 
                 IT3       MNO1       MNO2       MNO3       MNO4       MNO5    
            --------   --------   --------   --------   --------   -------- 
      IT3       2.24 
     MNO1       0.12       0.85 
     MNO2       0.29       0.55       1.01 
     MNO3       0.10       0.32       0.29       2.48 
     MNO4       0.05       0.29       0.33       0.34       1.21 
     MNO5       0.31       0.26       0.19       0.49       0.35       1.25 
      EK1       0.37       0.36       0.10      -0.10      -0.01       0.06 
      EK2       0.20       0.28       0.09       0.18       0.12      -0.17 
      EK3       0.39       0.19       0.01      -0.13      -0.14       0.01 
      EK4       0.82       0.22       0.20      -0.25       0.10       0.11 
      EK5       0.72      -0.01       0.09      -0.10       0.03       0.01 
      EK6       0.15       0.11       0.08       0.22       0.16       0.14 
    EPBC1       0.40      -0.05       0.14      -0.03      -0.08      -0.11 
    EPBC2       1.14      -0.05       0.17      -0.08       0.07       0.15 
    EPBC3       0.40      -0.02       0.16      -0.16       0.00       0.00 
    EPBC4       0.40       0.20       0.22       0.04       0.01       0.17 
      SN1       1.03       0.04       0.07      -0.34      -0.09       0.09 
      SN2       1.33       0.47       0.54      -0.03       0.33       0.24 
      SN3       1.16       0.07       0.14      -0.42      -0.05       0.05 
 
         Covariance Matrix        
 
                 EK1        EK2        EK3        EK4        EK5        EK6    
            --------   --------   --------   --------   --------   -------- 
      EK1       3.35 
      EK2       1.43       3.29 
      EK3       1.59       1.65       3.63 
      EK4       1.26       1.16       1.72       3.66 
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      EK5       0.91       0.75       1.75       2.13       3.44 
      EK6       0.74       1.36       1.45       1.69       1.42       3.35 
    EPBC1       0.10      -0.01       0.33       0.35       0.47       0.37 
    EPBC2       0.43       0.12       0.49       0.91       0.92       0.54 
    EPBC3       0.24       0.12       0.39       0.49       0.81       0.33 
    EPBC4       0.44       0.17       0.24       0.41       0.38       0.28 
      SN1       0.71       0.63       0.24       0.49       0.52       0.05 
      SN2       0.53       0.44       0.18       0.88       0.43       0.43 
      SN3       0.47       0.22       0.33       0.80       0.63       0.44 
 
         Covariance Matrix        
 
               EPBC1      EPBC2      EPBC3      EPBC4        SN1        SN2    
            --------   --------   --------   --------   --------   -------- 
    EPBC1       2.05 
    EPBC2       0.68       2.13 
    EPBC3       0.84       0.93       1.80 
    EPBC4       0.31       0.28       0.48       2.20 
      SN1       0.24       0.67       0.16       0.30       3.41 
      SN2       0.25       0.95       0.49       0.70       1.35       2.69 
      SN3       0.55       0.74       0.44       0.55       1.85       1.74 
 
          
         Covariance Matrix        
 
                 SN3    
            -------- 
      SN3       2.76 
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