
 
 

ABSTRACT 

REZAEI, SHAGHAYEGH. Apparel Recycling: Consumer Behavior and Brands’ Perspectives 
(Under the direction of Dr. Kristin Thoney-Barletta, and Dr. Jeffrey Joines). 

In the past few decades, world fiber production has gradually increased with the 

increase in demand for textile products. Population growth and increasing consumption have 

contributed to the large growth in the amount of textile waste generated in the U.S. The gap 

between the amount of textile waste generated and the amount recovered is increasing. The 

purpose of this research is to study consumer behavior and brands’ perspectives in apparel 

recycling, in order to understand how to divert more clothing and shoes from landfills. In this 

study, textile recycling is defined as any method of disposal other than direct disposal into the 

garbage, which includes donating, reusing, repurposing and reselling textiles, as well as giving 

them to friends and family. To identify the factors that influence consumer’s clothing and shoes 

disposal behavior, a survey instrument was used to gather information from the following three 

different populations: students in the College of Textiles and students in the College of 

Engineering at North Carolina State University, as well as the general U.S. population. The 

survey includes demographic questions, along with questions on methods of textile disposal 

(i.e., donating, recycling, and discarding) and factors that motivate or prevent consumers from 

choosing methods other than throwing unwanted clothing in the trash.  

The results indicate that although convenience is a prominent factor for those who are 

not recycling clothing and shoes, receiving a coupon or store credit would motivate households 

to recycle even more clothing. In addition, an analysis of motivational and prevention factors 

showed that the general U.S. population is more motivated by helping factors (i.e., helping the 



 
 

environment, helping support a charity, helping less fortunate people, and helping friends and 

family), while students in contrast, are more motivated by economic factors (i.e., making 

money by selling used clothing, receiving discount/coupon or store credit, and receiving a tax 

deduction) and satisfaction factors (i.e. creating space in one’s closet, and avoiding feeling 

guilty by not throwing used clothing away). Even though students in this study are very 

environmentally conscience (i.e., 90.76% recycle textiles), price, quality, and fashion are more 

important than social attributes (i.e., made in USA, fair trade products, and products made from 

recycled materials) when purchasing apparel. The condition of clothes and shoes is an 

important factor in the decision to throw them away versus recycling them. The results also 

show that there is a significant difference between households in the general U.S. population 

with and without children under age 13 when it comes to selling adults’ clothing at 

consignment/resale shops or garage sales/flea market/online. Another interesting result of the 

survey is that people in the general U.S. population who are married, have higher education, 

or are Asian or Pacific Islanders are more likely to recycle textiles than students in those 

groups. 

In the second part of the research, an interview was conducted to determine if apparel 

and retail manufacturers are aligned with consumers’ behaviors with regards to textile 

recycling. The qualitative analysis of interviews identified that only one company among the 

nine companies interviewed design products that can be more easily recycled back into the 

original garment. However, all of the companies interviewed offer products that contain some 

amount of recycled content. Environmental reasons, potential cost savings, consumer interest 

in sustainability, increasing stakeholder pressure, retailer efforts, and competitor efforts were 



 
 

identified as factors motivating companies to include recycled content in their product. In 

offering more environmentally friendly products, the main challenges these companies faced 

were offsetting higher costs, inconsistency of recycled material prices, quality and technical 

issues, limited availability of large volumes, lack of consumer interest, and finding a recycled 

material supplier. Only two of the companies interviewed are currently offering a take back 

program, due to the lack of consumer knowledge about recycled products, the amount of 

resources it would require that would take time away from other initiatives, and the existence 

of expert collection centers.   

By understanding consumers’ behavior with regards to apparel and shoes recycling, 

this study may aid policy makers in decreasing the amount of textiles sent to landfills by 

offering appropriate recycling initiatives.  Also, apparel and shoe retailers and brands may be 

able to use the information in developing strategic plans with regards to design for recyclability 

and take back programs. 
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CHAPTER 1: INTRODUCTION 

In the United States (U.S.), about 15.13 million tons of textile waste (household, commercial, 

institutional and industrial, except industrial process waste) was generated in 2013, accounting 

for 6 percent of the total 254 million tons of solid waste discarded. From this estimated volume 

of textiles, 15.2 percent was recovered in 2013, which includes 1,786 thousand tons of clothing 

and footwear, 491 thousand tons of sheets and pillowcases, and 22 thousand tons of other textile 

materials (EPA, 2013). U.S. households alone discarded a total of 12.83 million tons of textiles 

in 2013, which is 84.8% of total textile waste generated (EPA, 2013). Figure 1.1 shows the 

history of textile waste generated and recovered from 1960 to 2013.  

 

Figure 1.1: Textile Waste Generated Versus Recovered (EPA, 2013) 
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million in 2012.  Since 1970, the price of clothing has increased less than the overall inflation 

rate (U.S. Bureau of Labor Statistics, 2014).  This has resulted in U.S. consumers buying more 

clothing. In addition, fast fashion has contributed to an increase in U.S. consumer purchases.  

The gap between the amount of textile waste generated and the amount recovered is increasing.  

Clearly, much remains to be done to reach zero waste (Council for Textile Recycling, 2013).  

Figure 1.2 shows that overall, the recycling rate for glass, paper, plastic and textiles has 

increased in the U.S. between 2000 and 2012, while it has remained relatively flat for metal 

since 2000.  For all of these materials except plastic, the recovery percent is higher than textiles. 

The textile reverse supply chain has different characteristics than the non-textile recycling 

supply chain, and some of these differences may contribute to the lower percent of textile 

material recovered.  In Sections 1.1 and 1.2, the non-textile recycling supply chain and textile 

reverse supply chain will be discussed, respectively.  Section 1.3 presents an overview of the 

research approach and explains how the remainder of this dissertation is structured. 

 
Figure 1.2: Comparison of the Recovery of Five Materials (U.S. EPA, 2013) 
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1.1 Non-Textile Recycling Supply Chain 

Non-textile materials like paper, glass, metal, and plastic are not often reused in their current 

format by consumers.  Instead, consumers typically dispose of these items in the trash or 

separate them for recycling.  Drop-off recycling is one of the most common recycling programs 

in the U.S. Another common type of recycling program in the U.S. is curbside recycling, which 

is a fairly expensive program because it includes transportation costs. Therefore, curbside 

recycling programs are usually used to collect similar products with lower costs of recycling, 

such as plastic, paper, glass, and aluminum.  After collection, non-textile materials are usually 

sent to a recycler. 

In 2009, an American Beverage Association (2009) study estimated that 83% of the 

U.S. population had access to drop-off collection programs, while curbside recycling programs 

served 74% of the U.S. population. Much of the population and many communities have access 

to both curbside and drop-off recyclables collection programs. Table 1.1 shows a summary of 

the estimated total population and number of communities in the U.S. with access to curbside 

and drop-off recycling programs. The curbside recycling numbers from the American Beverage 

Association study agree with those published by the U.S. EPA.  According to the U.S. EPA, 

more than 70% of the U.S. population is covered by general curbside recycling programs. 

Figure 1.3 shows that the Northeast has the highest coverage rate of 85%, and the West has the 

lowest coverage of 59% (EPA, 2011). 
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Table 1.1: Recycling Program Summary 2008 (American Beverage Association, 2009) 

 Population With Access Communities* With Access 

Population 

(Millions) 

Percent of U.S. 
Total 

Number of 
Communities 

Percent of 
U.S. Total 

Curbside Recycling Programs** 228.8 74% 12,842 38% 

Drop-off Recycling Programs 256.0 83% 20,165 59% 

Total Recycling Programs*** 258.9 92% 23,374 59% 

*Community recycling programs means: 

 Any recycling program operated by a county or city government;  
 Any recycling program where private haulers are bound by contract or franchise agreement to provide 

recycling service;  
 Any county or community where the residents receive recycling collection service along with residential 

solid waste collection at no additional cost; or  
 Any county or community where the residents receive recycling collection service through a subscription 

with a private hauling company.  

**Includes subscription programs 

*** Note that the total population with access is NOT equal to the sum of curbside and drop-off population with 
access, due to the fact that many communities have access to both a curbside and a drop-off program 

 

 

Figure 1.3: Curbside Recycling Coverage (EPA, 2011) 
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1.2 Textile Reverse Supply Chain 

In contrast to non-textile materials, consumer disposal methods for unwanted textiles are varied, 

in part due to the demand for used clothing.  Unwanted clothes can be passed to friends and 

family members, sold to use clothing stores, or sold via the internet directly to other consumers.  

They can also be donated to charities like the Salvation Army or Goodwill Industries, which 

offer forms for tax deductions. According to the Council for Textile Recycling, 10-20% of 

unwanted clothes are donated to charities, from which 80% is sold to thrift shops or recyclers.  

From this amount that is sold to thrift shops or recyclers, 45% is reused and repurposed, of 

which the majority is exported as second-hand clothing [6% of the total textile clothing waste 

in the U.S., at a value of $687 million, is exported to different countries (USITC, 2013)], 30% 

is recycled and converted into different industrial and residential products, and 20% is recycled 

into fiber to make home insulation, carpet padding, and new material for the automotive 

industry. Only 5% ends up in the landfill as waste (Council for Textile Recycling, 2013). 

Today, in addition to being able to drop clothing off at charities or collection bins in 

parking lots and gas stations, a small number of locations are experimenting with curbside 

clothing recycling. Many of them offer special bags or special plastic bins (Wendy Koch, 2013), 

because clothes cannot be sold for reuse if they become wet, stained, or mildewed.  Recently, 

a few clothing retailers, such as H&M, Nike, and Patagonia, have started take back products 

programs, which allow consumers to bring their unwanted clothing to retail stores.  However, 

it seems that, in general, non-textile recycling is much more convenient for consumers than 

clothing/textile recycling, given the high percentage of consumers that have access to non-
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textile material curbside recycling compared to the very small percentage that have access to 

textile curbside recycling. 

1.3 Research Approach 

This research studies two different perspectives of textile recycling in order to 

understand how more clothing and shoes can be diverted from landfills. The first part of the 

research is focused on consumer’s clothing and shoes disposal behavior. For this purpose, a 

survey was constructed. The survey includes questions on methods of disposal (donating, 

recycling, and discarding), and factors that motivate or prevent consumers from choosing 

methods other than throwing unwanted clothing in the trash. 

The second part of the research is focused on determining apparel and shoe, brand’s and 

retailer’s perspectives.  To achieve this objective, interview questions were designed to 

understand the industry’s efforts towards designing products for recyclability and offering take 

back programs, as well as their opinions on extended producer responsibility. 

This dissertation is structured as follows. Chapter 2 is the literature review, which 

includes an overview of apparel disposal, general recycling research, and reverse logistics. 

Chapter 3 provides the research methodology, along with the aims and objectives of this study. 

Analysis and results of the survey are presented in Chapter 4, and Chapter 5 discusses the 

findings of the interviews. Conclusions and directions for future work are discussed in Chapter 

6. 
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CHAPTER 2: LITERATURE REVIEW 

This chapter provides an overview of the literature related to the disposal of materials, with an 

emphasis placed on consumer recycling behavior. In Section 2.1, apparel disposal literature is 

discussed. Section 2.2 focuses on general recycling research. In Section 2.3, reverse logistics 

literature is explained. 

2.1 Apparel Disposal  

In this section, an overview of apparel disposal is presented. Sections 2.1.1, provide overview 

of review paper. Sections 2.1.2, 2.1.3, 2.1.4, and 2.1.5 discuss exchange clothing, clothing 

recycling policies and program design, effect of general recycling behavior on clothing and 

shoes recycling behaviors, and post-retail responsibility of clothing and shoes, respectively. 

2.1.1 Laitala (2014) Review Paper 

Laitala (2014) reviewed studies published during the past 30 years on clothing disposal 

consumer behavior research. Laitala (2014) determined that clothing disposal studies can be 

classified into the following four areas: destinations, motivations, reasons, and demographics. 

Papers in the destinations category focused on the different types of disposal methods 

and consumer’s use of those methods. Options studied included reusing, reselling, recycling, 

and converting to other products, as well as repurposing and using old clothing as wiping and 

cleaning rags. Within these methods, consumers preferred reuse, donating clothes, and passing 

them to friends and family, over selling them. Some studies revealed that certain consumers 

keep their clothes for a long period of time because of an emotional attachment. Most of the 

research in the literature focused on permanent disposing options, while just a few of the papers 

considered temporary methods such as sharing and loaning unwanted clothes. Options where 
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brands, companies, or retailers take back unwanted clothing and shoes are relatively new in the 

consumer market place and were not discussed in any of the studies reviewed by Laitala (2014). 

The motivation category included papers that discussed factors that influence 

consumer’s disposal method of unwanted clothes and shoes. The most influential factor in 

determining whether a person will donate unwanted clothing versus throwing it away was 

convenience. When someone has a small amount of clothing, little storage, and/or stained or 

damaged clothing (e.g., underwear), they are more likely to throw these items out. Economic 

factors influence the selling of clothing, while feeling guilty about throwing away clothes, 

assisting poor people, and concerns for the environment are other factors that influence the 

decision to donate unwanted clothes rather than throwing them away. The research also found 

that children’s clothing was much more likely to be passed to friends and family members than 

adult clothing (Laitala, 2014). 

In the reasons category, the main focus of papers was to understand why clothing is no 

longer wanted. Reasons found include that the owner felt that the clothing is outdated, damaged, 

or does not fit any more and that they were bored with the clothing. Wear and tear is the most 

common reason reported in the studies for clothing disposal, which was followed by not fitting. 

Clothing being outdated was found to be a less important reason. Several studies revealed that 

some clothing is never used or used just for a few times because of being uncomfortable or not 

being a good purchase decision. Some studies indicated that women are more likely to keep 

their clothing that does not fit because of an emotional attachment, the money spent on the 

clothes, and hopes that it will fit them in the future. Another reason found for clothing disposal 

is needing more closet space for new clothing (Laitala, 2014).  
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The demographics area consisted of papers that investigated the effect of factors such 

as age, gender, and ethnicity on clothing disposal attitude. Most of the clothing consumer 

behavior studies are on women, and studies in the US and Europe have concluded that women 

are more environmentally concerned than men. Some studies have found that older people are 

more likely to donate to charities, and younger people are more interested in passing their 

unwanted clothes to friend and family. However, all studies are not in agreement about how 

age influences clothing disposal behavior. Also, income, education and marital status are not 

reported in most of those studies (Laitala, 2014). 

Laitala (2014) determined several directions for future research. Since young women 

and students were the subject of the samples in many studies, more research is needed on more 

heterogeneous samples. Moreover, comparisons of clothing disposal behavior and disposal 

behavior related to other materials such as paper, metal, glass, and electronics might provide a 

better understanding of the role of habits on consumer disposal behavior. In addition, more 

studies are needed to investigate take back programs and their effects on charities (Laitala, 

2014). 

2.1.2 Exchanging Clothing 

Most of the studies reviewed by Laitala (2014) were related to different permanent disposing 

options (e.g., donation, pass to friends or family, resell, or repurpose), but none of them 

considered clothing exchange methods as a permanent disposing option. However, some people 

are more likely to exchange clothing rather than spend money to purchase new apparel, 

especially on high cost brands. Albinsson and Perera (2009) studied consumer motivation to 

attend events in order to exchange unwanted clothing with others. They found that the main 
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reason of attending exchange events was socializing. Matthews and Hodge (2015) performed 

an exploratory study of consumer exchange motivation and behavior. They found that being 

environmentally responsible was another reason for exchanging clothing.  

2.1.3 Clothing Recycling Policy and Program Design 

According to Laitala’s (2014) review of the literature, there has been some research on 

consumer behavior in regards to recycling policy and curbside collection programs, but this was 

out of the scope of the review. Since the research in this thesis focuses on this behavior, 

literature on clothing recycling policies and programs will be reviewed.  

In a study of 277 students from a Mid-western university, Koch & Domina (1997) 

explored consumer behavior in relation to textile recycling programs. The study revealed that 

most people prefer to donate their clothes in a convenient method like passing them to friends 

and family, instead of driving a long distance to drop off their clothes in a recycling bin or to 

give them to a second-hand clothing collection center. Also, they found a positive relationship 

between environmental attitude and textile disposal method, which means environmentally 

concerned individuals are more likely to participate in textile recycling programs. 

Koch & Domina (1999) also conducted a survey of 396 adults in Michigan, with the 

majority being females who were 26 to 50 years old. This study concluded that there is a 

significant difference between respondents with and without curbside recycling. Those 

households with curbside recycling are more likely to recycle materials such as textiles than 

those without curbside recycling. This illustrates the importance of convenience in disposal 

behavior. In follow up research, Koch & Domina (2002) studied the effect of convenience on 

recycling frequency. Survey participants were randomly selected from the Donnelley 
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Marketing’s Share Force database, which is a sample of the total U.S. population. The survey 

found that 68% of the 840 respondents do not recycle textiles because their curbside collection 

does not include textiles. This implies that access to curbside recycling has a significant effect 

on the volume and types of materials that are recycled. Based on their research, Koch & Domina 

(2002) felt that curbside recycling programs should be extended to include textiles for those 

households with high recycling activity because consumers would dispose of textiles more often 

if it was more convenient. 

Daneshvary et al. (1998) analyzed 817 responses to a survey on curbside recycling in 

southern Nevada. They studied the effect of current general waste recycling habits on the 

likelihood of support for curbside textile recycling and the effect of the amount of textile 

donation using other methods on the possibility of support for curbside textile recycling. 

Findings of that study showed that current general waste recycling behavior has a positive 

influence on support for curbside textile recycling. In addition, there is a significant relationship 

between political association, family size, minority status, home ownership, and income and 

support for curbside textile recycling. There is not a significant relationship between textile 

donation using other methods besides curbside recycling and education, age, gender, and 

marital status on the possibility of support for curbside textile recycling (Daneshvary et al., 

1998).  

Mo et al. (2009) conducted a survey in Suzhou, China in order to improve the recycling 

system. According to the survey, material recovery value and waste management scale have the 

greatest influence on the recycling system. Materials with high recovery value, especially those 

that are easily transformed into industrial raw material, are more likely to have a large recycling 
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market. For some materials like textiles, recovery value differs based on type and quality. 

Therefore, in order to estimate the value of each batch of waste, rough classification is needed. 

Waste management scale is another factor influencing recycling systems. Materials with large 

waste generation with easy classification are more likely to have a large recycling market with 

a lot of collectors. Those materials with complex classification, which have high labor costs, 

reduce the scale of the collection enterprise. Mo et al. (2009) recommended individual 

collection businesses and small recovery companies for waste with complex classification and 

reclamation processes such as textile waste. 

2.1.4 Effect of General Recycling Behavior on Clothing Recycling Behavior (Shim 1995) 

Shim (1995) investigated the effect of consumer environmental attitude and general waste 

recycling behavior on clothing disposal behavior. Based on four focus groups, the following 

eight patterns of clothing disposal were identified: resale for environmental reasons, donation 

for environmental reasons, reuse for environmental reasons, resale for economic reasons, reuse 

for economic reasons, donation for charity reasons, discard for convenience reasons, and 

discard for unawareness reasons. These are shown in Table 2.1. 

Table 2.1: Patterns of Clothing Disposal 

Resale Donation Reuse Discard

Environmental ✓ ✓ ✓  

Economic ✓  ✓  

Charity  ✓   

Convenience    ✓ 

Unawareness    ✓ 

 

Disposal Behavior 

Motivational Factors 
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Using structural equation modeling on data collected from a survey of 468 

undergraduates at a large Southwestern university in the US, both the relationship between 

environmental attitude and the eight patterns of clothing disposal, as well as the relationship 

between general waste recycling behavior and the eight patterns of clothing disposal was 

examined. The relationships found to be significant are indicated with a check mark in Table 

2.2. 

Table 2.2: Effect of Environmental Attitude and Waste Recycling Behavior on Patterns of 
Clothing Disposal  

 
ENVIRONMENTAL ATTITUDE WASTE RECYCLING BEHAVIOR 

Resale Donation Reuse Discard Resale Donation Reuse Discard 

 Environmental  ✓ ✓     ✓  

Economic        ✓  

Charity  ✓        

Convenience     ✓     

Unawareness     ✓     

 
Environmental attitude had an effect on more patterns of clothing disposal than waste 

recycling behavior. Only reuse for environmental reasons and reuse for economic reasons were 

significantly influenced by waste recycling behavior. 

2.1.5 Post-Retail Responsibility of Clothing and Shoes 

Brand and retailer take-back programs of unwanted clothing and shoes are somewhat new. They 

were not mentioned in any of the studies reviewed by Laitala (2014). In a study of global 

sustainable fashion supply chain management, Choi et al., (2012) reviewed a Five-R (i.e., reuse, 

reduce, recycle, re-design and re-imagine) model. They proposed that in addition to reusing, 

Disposal Behavior 

Motivational Factors 



14 
 

reducing and recycling, there is a need for companies to think about the end of life of their 

product and consider re-imagining and redesigning their products or processes. 

Hvass (2014) studied the fashion industry perspective in post-retailer garment 

responsibility. Data from in-depth interviews of nine fashion companies (i.e., Eileen Fisher Inc., 

Filippa K, Levi Strauss & Co, Boomerang, Patagonia, Katvig, Jackpot, Marks & Spencer, Jack 

& Jones) revealed that companies used three post-retail methods. The first method was to 

choose a famous charity organization as a donation partnership in order to simplify the used 

clothing collection (i.e., Eileen Fisher Inc., Filippa K, Levi Strauss & Co, Jackpot, and Marks 

& Spencer). The second method was to form a partnership with a third-party for the execution 

of an in-store take-back program. This helped the fashion company focus on their main goal 

and let the third-party collect, redistribute, reuse, and remanufacture the clothing (i.e., Katvig, 

Jack & Jones). In the last method, the company implemented a take-back program to manage 

their own post-retail enterprise (i.e., Boomerang, Patagonia), because they wanted to keep 

control of their products’ value.  

In addition to the post-retail opportunities, companies were confronted with some 

difficulties in post-retail enterprise practices. Those difficulties included limited knowledge of 

second-hand markets, used clothing collection, how to set up take-back programs, and 

redistribution of the clothing.  They also faced the challenge of consumer’s lack of awareness 

about the impact of textile waste. 
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2.2 General Recycling Research 

In this section, an overview of review papers on general recycling is presented. Sections 2.2.1, 

2.2.2, and 2.2.3 provide overviews of review papers. Sections 2.2.4 and 2.2.5 discuss recycling 

policies and program design, and willingness to pay for curbside recycling, respectively. 

2.2.1 Hornik, Cherian, Madansky, and Narayana (1995) Review Paper  

Hornik et al. (1995) analyzed the early research on recycling from 1968 to 1992. Hornik et al. 

(1995) divided those studies into two periods of time, from 1970-1982 and 1982-1992. During 

the first period, research highlighted the direct and positive effect of economic motivations like 

monetary rewards for recycling participation. In the second period of time, researchers found 

that economic incentives were not enough to improve recycling behavior, because when the 

monetary rewards are cut, consumers stop recycling actions. Therefore, they sought other ways 

to motivate consumers to recycle in the long run. From the studies, Hornik et al. (1995) 

performed a meta-analysis and classified variables into the following five categories: external 

incentives (e.g. monetary rewards and social influence), internal incentives (e.g. personal and 

general satisfaction, and conserving natural resources), internal facilitators (e.g. knowledge and 

commitment), external facilitators (e.g. time, money, and effort needed for preparation, storage, 

and transportation of recycling materials, and frequency of collection), and demographic 

variables (e.g. education, age, and type of dwelling). 

Internal facilitators were found to be the strongest category influencing recycling. 

Within this category, there is a significant correlation between both knowledge and recycling, 

and commitment and recycling. External incentives were the second most important category. 

Social influence, which is the individual’s concern about the reaction of friends and family for 
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not recycling materials, and monetary rewards, have a moderate influence on recycling. Internal 

incentives were the third most important category. Consumers who get personal satisfaction 

from recycling participation because they feel that it will have a big and positive change in the 

real world are more likely to recycle than others. The fourth most important category is external 

facilitators. Frequency of collection was the most important predictor in the external 

facilitators’ category. Demographics were found to be the least important category influencing 

recycling. Within the demographics category, type of dwelling has the strongest correlation 

with recycling, where consumers who live in single family homes are more willing to 

participate in recycling programs (Hornik et al., 1995).  

2.2.2 Schultz, Oskamp, and Mainieri (1995) Review Paper 

In another review paper, Schultz et al. (1995) summarized empirical studies on personal and 

situational factors affecting recycling. From those studies, personal variables were classified 

into the following 4 categories: environmental attitude, knowledge, demographics, and 

personality. The majority of the studies conducted before 1980 reported a positive relation 

between environmental attitude and recycling, while studies in the 1990s revealed no relation. 

It seems that the time period in which the study was conducted had an effect on the results. 

Knowledge was found to be significantly correlated with recycling, since almost all studies that 

Schultz et al. (1995) reviewed stated that recyclers have more knowledge and awareness than 

non-recyclers. Within demographics, age, gender, income and education are the four most 

commonly reported variables studied. High income was found to be a predictor of recycling, 

while no relationship was found between age or gender and recycling. Also there was some 

relationship between higher education and recycling. Several studies conducted surveys on 
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personality, and the results indicated several reasons for non-participation in recycling 

programs: excessive trouble, messiness associated with recycling, space requirements, not 

enough trash, and distance / inconvenience of collection centers. Non-recyclers seem to be more 

concerned about inconvenience, although financial rewards can motivate them to participate in 

recycling programs. In contrast, recyclers feel a responsibility to society and the environment, 

and believe that they have a duty and responsibility to participate in recycling programs. 

According to Schultz et al. (1995), in addition to personal variables, situational variables 

also play an important role in recycling. Situational variables were classified into the following 

seven categories: prompting, commitment, normative influence, establishing goals, removing 

recycling barriers, feedback and rewards. Prompting is a motivating situational factor with 

positive impact on recycling behavior. Factual and motivational information is given to 

potential participants in order to encourage them to recycle. Commitment is based on the 

principle of making people change their behavior in a specific way, which has a more long-

term effect on recycling than prompting, but it still does not usually change behavior 

permanently. Normative influence is another situational variable affecting recycling. Studies 

on community recycling programs indicated that communities with members that are recycling 

role-models are able to encourage more neighbor households to participate in recycling. In 

addition, those cities which establish a goal for recycling a specific amount of waste have more 

recycling participants. Removing barriers to recycling, such as minimizing the distance of 

collection centers to households, availability of more collection methods (e.g., curbside 

recycling), and sorting options for recycling material that require less effort (e.g., commingled 

recycling), make it easier and more convenient for consumers to participate in recycling 
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programs. Another important situational factor is giving feedback to participants about how 

much their recycling behavior and effort contributes to saving the environment. Finally, rewards 

are the situational variable which has the strongest effect in changing recycling behavior. 

According to the majority of research that was studied in the review paper by Schultz et al. 

(1995), monetary rewards encourage more people to recycle and increase recycling 

participation. 

2.2.3 Miafodzyeva (2013) Review Paper 

Miafodzyeva (2013) synthesized consumer recycling studies, which were published from 1990 

to 2010, in order to describe the current status of recycling research. This review paper 

categorized variables that could have an effect on recycling behavior into three main groups: 

demographic, psychological, and technical-organizational. Some other variables were also 

reviewed, in addition to those three main variables.  

Several studies have been done to explore the relationship between demographic factors 

(age, gender, education, income level, dwelling type, etc.) and recycling behavior of some 

common materials, such as aluminum, metal, glass, paper, and plastic. Age is the most 

frequently studied factor, which was reported by some authors to have a significant impact on 

recycling behavior while others found no significant relationship. Most of the studies that report 

a significant relationship between age and recycling behavior were carried out in Europe, 

particularly in the UK and Sweden. Older people are more willing to participate in recycling 

programs. For many older citizens in the UK, memories of former enforced experiences like 

World War II and the need to protect resources are the main reasons that age has an impact on 

recycling participation. Some other European studies indicated that most older people are 
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retired and have more free time to spend on recycling, while younger people struggle with 

recycling programs due to a lack of time. Also, the recycling behavior of older people is a result 

of the frugal life style that they had in the past. Other studies explained that most older people 

have bigger houses. So they have more space to keep their unwanted material for recycling. 

Thus, lacking enough space is an important reason that causes younger people to not participate 

in recycling programs (Domina & Koch, 2002; Vencatasawmy, Öhman, & Brännström, 2000).   

Gender is another common variable that has been considered. Although some authors 

found that women are more willing to participate in recycling programs, a few of them found 

that men were more willing because of the physical strength that men possess. The majority of 

the research found that there is no relationship between gender and recycling behavior (Domina 

& Koch, 2002; Vencatasawmy et al., 2000).  

Another demographic variable studied is education level, which was found to have no 

positive effect on recycling behavior. Most studies show that income is a significant factor in 

recycling, and from those studies that determined the effect of income on recycling attitude, 

only a few papers indicated that there was no relationship. Most of the research specified that 

individuals with a higher income are more willing to participate in a recycling program. In 

addition, there is some evidence indicating that household size, type of dwelling, and ownership 

status also impact recycling attitude. Results of Nixon’s (2009) study showed that homeowners 

are more likely to recycle than renters. Although type of dwelling is studied the least, this 

variable shows a significant correlation with recycling behavior (Miafodzyeva & Brandt, 2013; 

Schultz et al., 1995).  
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The psychological group of recycling variables was also studied in this review. The 

majority of reviewed papers focused on internal variables such as general environmental 

concerns and moral attitudes.  In recent years, research related to environmental concern has 

increased due to public awareness and social responsibility related to environmental issues. In 

general, the majority of research indicated that individuals with greater environmental concern 

are doing more recycling. Environmental concern also is significantly correlated with waste 

minimization (Miafodzyeva & Brandt, 2013; Schultz et al., 1995). 

Moral norm is another frequently investigated internal variable. Exploring moral 

attitude and personal concern is complex and can be done only with self-report measures. Moral 

attitude is the individual’s intrinsic motivation to recycle. Moral attitude includes things such 

as personal and general satisfaction, awareness of the importance of recycling, and being more 

self-sufficient. Most of the studies reported that there is correlation between moral norms and 

recycling behavior and pointed out that positive motivation has a high influence on recycling. 

Individuals who feel personal responsibility for recycling will participate in recycling 

programs. Moral concerns for recycling are an important factor in willingness to pay. 

Individuals with moral concerns for recycling do not like to pay someone else to sort their 

waste. They want to do it themselves (Miafodzyeva & Brandt, 2013; Schultz et al., 1995). 

The technical–organizational group of variables is another aspect of recycling behavior, 

which in Miafodyeva’s review paper was categorized into three variables: convenience, unit 

pricing and curbside access. There is a difference in behavior between recycling collectors and 

household. Collectors are more concerned with economic efficiency, but for households, 

convenience and closer collection centers are the most prominent factors in recycling. 
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Convenience was reported in most of the recycling behavior studies. Convenience has different 

aspects like collection frequency, travelling distance to collection center, storage space, 

cleanliness, easy access, and use of collection site. Many researchers have studied curbside 

recycling and reported the effect of curbside recycling on increasing the participation of 

households. There are also some studies on unit pricing, which show that the relationship 

between garbage unit pricing and recycling behavior is not clear. Some studies found garbage 

unit pricing to be effective in waste reduction, but others did not find any difference in the 

amount of waste generated (Miafodzyeva & Brandt, 2013; Schultz et al., 1995). 

2.2.4 Recycling Policies and Program Design 

Creating a recycling program is an important initiative for the environment, as the pollution 

caused by waste has a large negative impact on natural resources. Recycling reduces the need 

for creating new raw materials, which may cause the use of less energy. In order to increase 

household recycling, several policies can be introduced, such as curbside recycling, drop off 

recycling, and mandatory recycling (unit pricing and deposit refunds) (Saphores & Nixon, 

2014) 

Most consumers prefer to donate their clothes using a convenient method such as door-

to-door pickup, instead of driving a long distance and dropping off their clothes in a recycling 

bin or giving them to second-hand clothes collection centers (Koch & Domina, 1997). Curbside 

recycling is the most convenient method of household recycling, and it makes residents more 

likely to recycle (Folz, 1991; Loughlin & Barlaz, 2003). Although curbside recycling is a 

common method of recycling, it is an expensive program, which includes labor and 
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transportation costs (Folz, 1991; Loughlin & Barlaz, 2003; Feiock & Kalan, 2001; Koch and 

Domina, 1999). 

Regardless of the wide application of drop-off recycling, there has been little research 

on this approach. Studying curbside recycling is much more common. Such factors as 

environmental concern, a ban on disposing certain types of waste at local dumpsters, financial 

benefits, and deposit systems can motivate customers to take their recyclables to drop-off 

collection centers (Guide & Wassenhove, 2001). Household implementation of drop-off 

recycling programs increases with the familiarity of the material to be recycled (such as glass, 

metal, paper or plastic), recycling convenience, and the amount of social pressure to recycle 

(Sidique, Lupi, & Joshi, 2010). Saphores, Nixon, Ogunseitan, & Shapiro (2006), also explored 

familiarity with recycling materials and convenience as two important factors in influencing 

the willingness to recycle electronic waste at drop-off sites in California. Sidique et al. (2013) 

explored how travel cost and site characteristics (such as hours open, number of recyclables 

accepted and yard waste acceptance) affect the frequency of drop-off site visits. Drop-off 

recycling programs are less costly for cities/counties than curbside recycling programs because 

they save labor and transportation costs. However, the transportation cost is shifted to 

consumers. Normally there is no fee for people using drop-off sites (except transportation costs) 

(Saphores & Nixon, 2014). Drop-off recycling is also considered to be the best recycling option 

in low population density areas, such as in rural areas, when calculating the household 

willingness to pay for this program (Tiller, Jakus, & Park, 1997) 

Regulations such as state-mandated recycling can also help recycling programs. Some 

studies examined the effect of mandatory recycling on the amount of household recycling. 



23 
 

Although most of the studies concluded that mandatory recycling and trash collection fees 

increase household recycling of materials (Ferrara & Missios, 2005; Yang & Innes, 2007), the 

research by Jenkin et al. (2003) contradicted these results and concluded that mandatory 

recycling does not have an effect on increasing household recycling of materials. Several 

studies considered unit pricing for garbage (Hong & Adams, 1999; Jenkins, Martinez, Palmer, 

& Podolsky, 2003) and deposit refunds for recyclable materials (Calcott & Walls, 2005). 

Another study indicated that states with plastic bottle deposit refunds, recycle 50% more plastic 

bottles than other states (Viscusi, Huber, Bell, & Cecot, 2013), though deposit refund recycling 

can discourage households from participating in curbside collection programs (Kinnaman & 

Fullerton, 2000). By the early 2000s, unit pricing programs had been applied in about 10% of 

all U.S. cities (more than 5,000 communities in 46 states) (Miranda & Bynum, 2002). By the 

mid-2000s, more than 7000 communities across the country had employed a municipal solid 

waste user fee program (Skumatz, 2008). 

2.2.5 Willingness to pay (WTP) for curbside recycling 

Most of the studies related to recycling behavior are about finding motivational factors that 

increase recycling, and convenience was found to be the most significant variable that affected 

consumer recycling. Although curbside recycling was found to be the most preferable recycling 

option for consumers, the cost of curbside recycling is another important issue of discussion. 

This section discusses studies exploring the value that consumers are willing to pay (WTP) for 

curbside recycling service (Aadland & Caplan, 2003; Blaine, Lichtkoppler, Jones, & Zondag, 

2005; Karousakis & Birol, 2008; Lake, Bateman, & Parfitt, 1996). 
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In general, estimating an accurate average WTP amount for curbside recycling is 

difficult. In 2003, Aadland and Caplan (2003) studied different approaches to determine the 

WTP for curbside recycling. The survey conducted in that study examined the effect of different 

categories on WTP for curbside recycling, such as demographic variables, motivational factors, 

and availability of drop off facilities in a community. The results of the survey indicated that 

the mean WTP amount for curbside recycling was around $7 per month, where opening bids 

(initial amounts) were randomly suggested to respondents in the range of $2 to $10 per month. 

According to Aadland and Caplan (2003), this random open bid choice reduced the potential 

for bias. The findings also indicated that well-educated, young women who live in a big 

household and are concerned about the environment were the most willing to pay for curbside 

recycling. In addition, those respondents who have drop off facilities in their community were 

not willing to pay for curbside recycling. Although curbside pickup was more convenient, the 

cost of traveling to a drop off facility was still lower for those households. 

In 2005, Blaine et al. conducted a survey to estimate the amount that consumers are 

WTP for curbside recycling. The following two approaches were compared: payment card and 

single bounded referendum. In the payment card survey, respondents were asked to choose the 

maximum amount that they were WTP from a range of $1 to $3. In the referendum survey, 

respondents answered yes or no to suggested options. Results from that survey indicated high 

consumer sensitivity to the price they were charged for curbside recycling. In the payment card 

survey, the majority of respondents preferred the lowest payment ($1/month), but in the 

referendum survey, $2 per month was the most preferred. Also, it was found that there was a 
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relationship between demographics and payment. Older women with high income who were 

doing curbside recycling were WTP higher amounts for curbside recycling. 

2.3 Reverse Logistics 

In the 1990’s, consumers, governments and manufacturers became more concerned about 

dealing with products at the end of their life due to the large amount of discarded products, 

shortage of landfills, harmful emissions and depletion of nonrenewable resources (Georgiadis 

& Vlachos, 2004; Thierry, Salomon, Jo, & Luk, 1995). There has been increasing pressure on 

manufacturers to collect and reuse their old products in order to help the environment (Krikke, 

1998). The electronics industry was one of the first industries to assume the responsibility for 

their post-consumer products (Dhanda, 2008).  

Managing the supply chain to deal with products at the end of their lives is called reverse 

logistics (De Brito & Dekker, 2004). Reverse logistics formally can be defined as “the process 

of planning, implementing and controlling flows of raw materials, in process inventory, and 

finished goods, from a manufacturing, distribution or use point, to a point of recovery or point 

of proper disposal” (De Brito & Dekker, 2004). Effective collection, transportation, recovery, 

proper disposal, and re-distribution of post-consumer products are the core objectives of reverse 

logistics to make the best use of economic and environmental value at the lowest cost (Krikke, 

1998). Some companies can implement reverse logistics programs to save money by using low-

cost recycled components, which can lead to the reduction of raw materials and manufacturing 

costs. Companies may also be able to avoid disposal costs by recovering materials, which is 

eco-friendly and reduces their carbon footprint (De Brito & Dekker, 2004). 
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In terms of reverse logistics networks, there is a hierarchy of activities. Figure 2.1 shows 

a revised activity hierarchy based on Dhanda and Peters (2008). The ultimate goal of design 

and application of a reverse logistics network is resource reduction, which consists of the 

minimization of material usage and waste generated through the production process and also 

energy savings through environmentally friendly product design (Carter & Ellram, 1998). The 

next objectives in order from best to worst option are reuse of material, refurbishing or 

recovering to a new product, recycling, energy recovery, and disposal in the landfill. 

  

Figure 2.1: Reverse Logistics Hierarchy (Modified from Dhanda, 2008) 
 
2.3.1 Reverse Logistics Principles 

Reverse logistics can be divided into the three main phases of manufacturing, distribution, and 

customer. During the assembly processes of the product (manufacturing phase), reverse 

logistics can be implemented in order to reduce the waste disposed in landfills. Product 

alterations, due to poor quality or transformation to another product, are the reverse logistics, 

which reduce the production and disposal costs. The distribution phase of reverse logistics is 

when the products flow from the supplier back to the manufacturer. The customer phase in 
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reverse logistics occurs between the purchasing of the product and its disposal (De Brito & 

Dekker, 2004).   

In these different stages of the supply chain, the three types of product return reasons 

are manufacturing reasons, distribution reasons and customer reasons. There are several reasons 

for manufacturing returns during the assembly processes of a product, such as raw material 

surplus, poor product quality and production leftovers. Distribution returns refers to product 

recalls, unsold products, wrong or damaged deliveries, or supplier stock changes. Customer 

returns in reverse logistics consist of warranty returns, refund guarantees, service returns, end-

of-use returns, and end-of-life returns (De Brito & Dekker, 2004).   

Four main activities are widely recognized to help consumers with their unwanted 

products in the reverse supply chain process and to connect them with reuse markets: post-

consumer collection, inspection and sorting, recovery and reprocessing, and redistribution 

(Fleischmann, 2001).  Figure 2.2 shows the reverse logistics process. 
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Figure 2.2: Reverse Logistics Process (De Brito & Dekker, 2004) 

The reverse logistics process can be either open loop or closed loop. Open loop systems 

are those that create products which are disposed of in the landfill or incinerated. There is some 

disagreement in the literature about the definition of a closed loop supply chain. Guide et al. 

(2003) stated that a closed loop supply chain should consist of some extra reverse activities, in 

addition to traditional forward supply chain activities. De Brito et al. (2004) argued that a closed 

loop is a system that requires some types of cycling activities. Essentially, in a closed loop 

supply chain, the product is transformed back into the same product or transformed into another 

product (Sassi, 2008). 

2.3.2 Apparel Reverse Logistics  

Waste generated by the apparel industry can be classified as pre-consumer and post-consumer 

waste in the reverse network. Pre-consumer waste is generated from excess material created in 

agricultural fields and during the process of material and product manufacturing. Post-

consumer waste comes from unwanted used garments that are outdated, damaged or worn out. 

Both pre-consumer and post-consumer waste can be collected and sent into an open loop or 
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closed loop reverse network to be transformed into new products, or can be disposed of in 

landfills or incinerated. In this section, the focus is on the post-consumer reverse supply chain. 

Consumers, policy makers, solid-waste managers, non-profit agencies, and for-profit retail 

businesses are all involved in the post-consumer waste open loop reverse supply chain (Hawley, 

2006).  

Apparel entering the reverse supply chain is primarily collected by either for-profit or 

non-profit organizations and companies, such as charities, community groups, clothing 

recyclers and resale companies. In some instances, apparel may be passed to friends and family, 

which is a common and popular disposal method (Lastovicka & Fernandez, 2005; Mitchell, 

Montgomery, & Rauch, 2009; Winakor, 1969). It may also be traded or resold on online (e-

bay, Amazon, craigslist, etc.) or by consignment stores. It may be given back to the original 

store in exchange for some incentives (discount, coupon, etc.) (Solomon & Rabolt, 2009). 

Apparel that is not given or sold to individuals enters the sortation phase, upon collection. 

Textile graders or textile sorting companies classify collected clothes into different 

categories based on fabric, color, size, etc. A large rag grading process may have more than 

four hundred different grades. For example, T-shirts alone can have more than thirty distinct 

grades (Rivoli, 2009). The goal of the sorting process is to find the most lucrative market for 

specific clothes. Hawley (2006) categorized textile sortation using a pyramid model, which 

represents the textile recycling categories by quantity. The bottom of the pyramid consisted of 

the used clothing market, followed by transformation to new products, redesign, disposal into 

landfills or incinerated for energy, and “diamonds”. Diamonds are the most beneficial items to 

textile sorters (Hawley, 2006). In this pyramid model, the “diamond” category is apparel that 



30 
 

is considered vintage and generates the largest profit. It represents about 1-2% of the total 

clothing that goes to textile recycling.  

Textile sorters package the usable and wearable clothes that are not considered 

diamonds and ship them to thrift stores, wholesalers or export them to other countries, where 

they may be worn again. Exporters are a part of the post collection process, sending unsold, 

second-hand clothes into similar channels throughout the world, primarily to third world 

countries (Weil, 1999; Williams, 2002).   

Non-reusable clothes follow a unique path, which is a different after sortation than the 

path for usable clothing. Un-wearable textiles are shipped from the sorter to recycling 

companies who transfer or convert the textiles into down cycled products. Recovered textiles 

can become polishing cloths, wiping rags, car insulation or seat stuffing, and can even be 

reclaimed into fibers for upholstery, insulation, and building materials. Recyclers’ activities 

transform waste into value-added products. Small amounts of waste are leftover at the end of 

the recycling process, but the natural materials remaining can be composted. The disposal of 

the total remaining solid waste ideally should be less than 5 percent (Hawley, 2006). 
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CHAPTER 3: RESEARCH METHODOLOGY 

Several research studies regarding clothing disposal behavior were discussed in Chapter 2. Most 

of the studies describe the disposal attitude of young female students. Thus more research is 

needed on more heterogeneous samples. There are a few studies related to recycling policies 

and curbside collection, which are limited to specific states such as Michigan and Nevada. 

There is a need for more research covering broader areas. Moreover, comparisons of clothing 

disposal behavior and disposal behavior related to other materials such as paper, metal, glass, 

and electronics might provide a better understanding of the role of habits on clothing disposal 

behavior.  

The purpose of this research is to look at the consumer’s reuse/recycle/repurpose of 

textiles as compared to disposing of them in landfills and determine what role brands and 

retailers are taking in this process. In this study, textile recycling is defined as any method of 

disposal other than direct disposal into the garbage, which includes donating, reusing, 

repurposing and reselling textiles, as well as giving them to friends and family. The emphasis 

of the research will be on clothing and shoes disposal. Diverting used clothing and shoes from 

landfills by motivating the consumer to recycle them can decrease the use of natural resources 

and reduce the need for costly landfills, and also provide low cost raw materials for production. 

This chapter discusses more about the research methodology and framework of this study. In 

Section 3.1, the research aim and objectives are discussed, and Section 3.2 focuses on research 

methodology. 
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3.1 Research Aim and Objectives 

The following research aim and objectives define the goals of the research. 

Research Aim: 

The purpose of this research is to investigate the extent consumers are recycling unwanted 

clothing and shoes, and the impact apparel and shoe, brands’ and retailers’ recyclability 

efforts have on this behavior. 

Research Objective 1: 

The first objective of this study is to identify factors that influence consumer’s clothing and 

shoes disposal behavior.   

Sub-objectives: 

a) To determine if consumer demographics are related to consumer’s clothing and shoes 

disposal behavior. 

b) To analyze the impact consumer’s non-textile recycling behavior has on their recycling of 

clothing and shoes. 

c) To analyze the different ways consumers recycle unwanted clothing and shoes. 

d) To evaluate if having children in the household impacts consumer’s recycling of unwanted 

clothing and shoes. 

e) To recognize the factors that motivate or prevent consumers from recycling unwanted 

clothes and shoes. 

f) To investigate if factors influencing clothing and shoes purchasing decisions are related to 

consumer’s clothing and shoes disposal behavior. 
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Research Objective 2: 

The second objective of this research is to determine the extent that apparel and shoe, brands 

and retailers (who sell private label merchandise) design products for recyclability, offer take 

back programs, and view their responsibility in diverting waste from the landfills. 

Sub-objectives: 

a) To investigate the extent in which apparel and shoe, brands and retailers design products 

with recycled materials. 

b) To determine the extent in which apparel and shoe, brands and retailers design products that 

can be more easily recycled. 

c) To discover the extent in which apparel and shoe, brands and retailers offer takeback 

programs. 

d) To analyze how apparel and shoe, brands and retailers view their role in decreasing the 

amount of waste that ends up in the landfill. 

3.2 Research Methodology 

The research methodology of this study is both quantitative and qualitative. This section will 

present the research methodology for Objective 1 and Objective 2 of this study, in the following 

sections of 3.2.1, and 3.2.2, respectively. 

3.2.1 Research Methodology for Objective 1 

To help address the first objective, a survey was employed to explore the factors associated 

with post-consumer clothes recycling behavior.  
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3.2.1.1  Survey Design  

Based on the literature reviewed in Chapter 2, four drivers of clothing disposal behavior were 

chosen for inclusion in the survey, including demographic factors (e.g. age, gender, education, 

income, ethnicity, marital status, dwelling type and living arrangement), general recycling 

habits (e.g., paper, cardboard, glass, aluminum, electrics, and batteries), clothing and shoes 

recycling motivational factors (e.g. helping the environment, financial benefits, helping others, 

convenience, awareness, and creating space), and purchasing decision factors.  

There is some published research available related to clothing recycling attitudes and 

motivational factors, and also several studies that discuss the effects of recycling habits on 

clothing recycling. Yet, there is not enough knowledge related to the effect of demographics, 

quality and price on consumer clothing recycling attitudes. By creating the survey, this research 

attempts to obtain more comprehensive results through gathering information on these four 

drivers. The survey instrument included three main sections of questions: demographics, 

general recycling, and textile product recycling. The latter includes the following different 

sections: adults’ and teen’s clothing and shoes disposal methods, children’s clothing and shoes 

disposal methods, motivation to recycle clothing and shoes, and purchasing decisions. The 

survey was administered via SurveyMonkey and Qualtrics software. The structure and flow of 

the survey is shown in Figure 3.1. The actual survey is found in Appendix A, and the IRB 

approval is found in Appendix B. The following sections provide a brief overview of each 

section in the survey. 
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Figure 3.1: Survey Flow 

 

Demographics Factors 

The survey starts with 11 demographic questions in order to collect information on region, 

gender, age, race, education, occupation, marital status, income, living arrangement, and type 

of dwelling. This information was collected to obtain a profile of the sampled population to 

compare responses on recycling behavior to each demographic variable. 
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General Recycling Habits 

The second section of the survey consists of questions on general recycling attitudes to give us 

a better understanding of current general recycling behavior. In this part, respondents choose 

different kinds of recycling methods (take to collection center, use curbside collection, use 

collection bins at my residence, recycle items at place of employment), which are available at 

their home, school, or work to recycle general materials such as paper, plastic, cardboard, glass, 

aluminum, electronics and batteries. 

Clothing and Shoes Disposal Methods 

In the third part of the survey, respondents are asked if they are recycling any textile products 

(e.g. apparel, shoes, bedding and sheets, towels). If they do, then respondents are asked to 

estimate the approximate percentage of adults’ and teens’ clothing and shoes that they dispose 

of via different methods (i.e., donate items to charity, pass items to friend and family, throw 

items away, sell items to consignments/resale shops, sell items at garage sale/flea 

market/online, and other methods). The same question is asked for the disposal of children’s 

clothing and shoes for those respondents that have children under age 13.  

Clothing and Shoes Recycling Motivation Factors 

The next part of the survey contains questions to find what motivates participants to donate, re-

purpose, resell, or recycle their unwanted clothes and shoes. A 5-point Likert scale question 

(strongly agree, agree, neither agree nor disagree, disagree, strongly agree) with nine motivation 

factors was given to participants. Those motivational factors include helping the environment, 

receiving financial benefits, helping others, convenience, and awareness, and creating space.  
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Purchasing Decision Factors 

The final part of the survey includes questions about factors that influence consumer purchasing 

decision. The respondents are asked questions whether or not they buy or wear second-hand 

clothing and shoes, and if they purchase products that are made from recycled material. An 

additional question asks participants to rate different factors that influence their clothing and 

footwear purchasing decisions (quality, price, fashion, made in USA, made from recycled 

material, fair trade products, product design to be recycled after use) on a 5-point Likert scale. 

Figure 3.2 maps the survey to the research sub-objective questions. The demographics 

factors were designed to answer Research Sub-Objective 1-a, and the general recycling habits 

were developed to address research Sub-Objective 1-b. Clothing and shoes disposal methods 

were developed to answer Research Sub-Objectives 1-c and 1-d. Clothing and shoes motivation 

factors and purchasing decision factors are two drivers that address Research Sub-Objective 1-

e and 1-f, respectively. 
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Figure 3.2: Clothing Recycling Behavior Drivers 

3.2.1.2  Survey Pretest 

For a pretest, the survey was conducted with 15 graduate students that were not included in the 

survey sample. In the pretest, each respondent was asked to review the survey, which resulted 

in some wording refinements and changes to the arrangement of questions in the instrument. 

The feedback that was attained from the pretest survey helped to make improvements before 

conducting the actual survey. 

3.2.1.3  Survey Target Population and Sample 

The participants were selected from two populations from North Carolina State University 

(NCSU): 1207 students from the College of Textiles and 6234 students from the College of 

Engineering.  The survey was emailed to potential participants. A reminder letter was sent 2 
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weeks after the first email. In addition, 200 participants over the age of 24 from the general 

population in the U.S. were requested from Qualtrics. A total of 902 surveys were completed 

with usable data, which includes 298 responses from the College of Textile, 395 responses from 

the College of Engineering and 209 from the general U.S. population.  

3.2.1.4  Data Analysis 

The data from the surveys was analyzed by using Chi-square tests, factor analysis, ANOVA, 

nonparametric Wilcoxon tests, t-tests and Pearson correlation tests. Descriptive analyses 

including means and frequencies were used to summarize the characteristics of the sample. 

Frequencies were used to examine nominally measured variables, and means were used for 

continuously measured variables. The analyses were mainly conducted using JMPTM 12 

software. 

3.2.2 Research Methodology for Objective 2 
 

In order to answer the second objective, interviews were conducted to gain insight into 

recyclability of apparel and shoes by brands and retailers.  

3.2.2.1  Interview Design 

The interview protocol includes questions related to product design, take back programs, and 

product responsibility. The structure of the interview is shown in Figure 3.3, with the actual 

interview questions listed in Appendix C. Initial questions were developed to focus on design 

using recycled materials. In this part of the interview, companies will be asked if they are 

designing products that contain recycled materials, and if so, they will be asked what kind of 
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recycled materials they use, what the motivation is, and what are the difficulties in designing 

products with recycled materials. If they are not using any recycled materials to design new 

products, participants will be asked why they are not. The second set of questions explores what 

companies are doing in order to enable products to be more easily recycled and determine the 

challenges associated with this effort. The next part of the interview investigates if companies 

are offering take back programs, and if they are, asks what they are doing with the clothing and 

shoes collected. The final part of the interview attempts to find out companies’ views on their 

responsibility in diverting waste from the landfills. 

 

Figure 3.3: Interview Questions’ Structure 
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3.2.2.2  Interview Target Population and Sample 

The executives chosen to be interviewed (N=15) were either introduced to the researcher 

through personal introductions or through university and community related activities. A total 

of eight respondents agreed to participate in the study. Interviewees were chosen that all have 

an understanding of the sustainability and recycling strategy of their companies. Interviewee 

positions included the following: Founder and CEO, Vice President of Global Product Design 

and Creative Director, Director of Sustainability, Environmental Manager and Consultant, 

Strategic Initiative Manager, and Director of Global Sourcing Materials. 

3.2.2.3  Interview Procedure 

After selecting the companies to be interviewed, requests for interviews were made via email. 

Following this process, a total of eight respondents agreed to participate in the study. Interviews 

with executives lasted from 30 to 45 minutes. Interviews were conducted by phone or in-person 

by the principal researcher. They began in February of 2016 and were completed in May of 

2016. The personal interviews took place based upon the original date of contact and participant 

agreement. Each subject was interviewed using a Sony ICD-PX240 voice recorder.  

3.2.2.4  Data Analysis 

Qualitative analysis was used to study the aggregate data from the eight companies interviewed. 

Following the transcription of the interviews, the data was analyzed to address the study’s 

objectives. In order to protect the confidentiality of the companies represented in the interviews, 

the companies were designated A, B, C, D, E, F, G, H. The data was organized into four 

categories corresponding to the Sub-objectives for Research Objective 2.  
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CHAPTER 4: ANALYSIS AND RESULTS OF FIRST OBJECTIVE 

The previous chapter defined the research aims of diverting used clothing from landfills and 

identifying the motivation and prevention factors related to post-consumer clothes recycling, as 

well as the research methodology using a survey instrument to gather information from three 

different populations (i.e., students in the College of Textiles, and the College of Engineering, 

as well as the general U.S. population).  In this chapter, data analysis will be performed on the 

College of Textiles, College of Engineering and the general population survey to identify key 

consumer behaviors in textile recycling. The survey was administered using SurveyMonkey™ 

and Qualtrics™ software. A total of 7412 North Carolina State University students (i.e., 1178 

from the College of Textiles and 6234 from the College of Engineering) were sent the survey 

electronically, which resulted in 693 usable surveys. In addition, 209 participant responses were 

purchased from the general U.S. population for a total of 902 completed usable surveys. The 

analyses were mainly carried out using SAS JMPTM pro 12. 

4.1 Demographics Responses from the College of Textiles, the College of 
Engineering and the General U.S. Population Survey 

Participants were asked a series of demographic questions in the first section of the survey. The 

majority of the respondents identified as female (i.e., 50.78% of respondents were female while 

48.45% were male). In terms of highest education level completed, 9.93% of respondents had 

a professional and graduate degree, 11.97% had a bachelor’s degree (i.e., four years of college), 

and while 78.1% it had a less than bachelor’s degree. Among the respondents, 74.61% were 

single never married and 68.25% were in the 18-24 age range owing to the large student 

population surveyed. Note, that people beyond the age of 24 were purposely chosen in the 
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general population survey to have more non-students for comparison. A significant majority of 

all respondents were Caucasian (76.61%) while 9.31% identified as Asian or Pacific Islander, 

5.77% as African-American, 4.21% as Hispanic/Latino, and 3.89% as other/unknown. 72.95% 

of the respondents rented their residences with 48.62% living in a dorm room or non-high rise 

condo or apartment. Table 4.1 includes the demographic breakdown of all 902 responses by the 

three populations.  
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Table 4.1: Demographic Responses of all Three Populations 

 U.S. Population College of Textiles College of Engineering Total 

Demographic 
Number of 
Responses

Percentage
(%) 

Number of 
Responses 

Percentage
(%) 

Number of 
Responses

Percentage 
(%) 

Number of 
Responses

Percentage 
(%) 

Gender 
Female 
Male 
Other 

 
127 
81 
1 

 
60.77% 
38.77% 
0.48% 

 
194 
102 
2 

 
65% 
34% 
1% 

 
137 
254 
4 

 
35% 
64% 
1% 

 
458 
437 

7 

 
50.78% 
48.45% 
0.77% 

Age 
18-24 years old 
25-34 years old 
35-44 years old 
45-54 years old 
55-64 years old 
65 years or older 

 
0 

36 
31 
37 
54 
51 

 
0% 

17.22% 
14.83% 
17.70% 
25.84% 
24.40%

 
246 
44 
5 
1 
1 
1 

 
82% 
15% 
1.7% 
0.4% 
0.4% 
0.4% 

 
370 
19 
3 
2 
0 
1 

 
93.67% 
4.81% 
0.76% 
0.51% 

0% 
0.25% 

 
616 
99 
39 
40 
55 
53 

 
68.25% 
10.1% 
4.32% 
4.45% 
6.1% 

5.88% 
Ethnicity 

African-American 
Asian or Pacific Islander 
Caucasian 
Hispanic/Latino 
Native American or American Indian 
Other 

 
18 
13 

157 
17 
1 
3 

 
8.61% 
6.22% 

75.12% 
8.13% 
0.48% 
1.44% 

 
22 
47 

205 
10 
0 
14 

 
7% 

16% 
69% 
3% 
0% 
5% 

 
12 
24 

329 
11 
1 
18 

 
3.04% 
6.08% 

83.29% 
2.78% 
0.25% 
4.56% 

 
52 
84 

691 
38 
2 

35 

 
5.77% 
9.31% 

76.61% 
4.21% 
0.21% 
3.89% 

Education 
Less than High School 
High School or GED 
Some College Degree 
Two Years of College (Associate Degree) 
Four Years of College (Bachelor’s Degree) 
Graduate Degree and Professional Degree (MD, JD, etc.)

 
3 

88 
0 

49 
35 
34 

 
1.44% 

42.11% 
0% 

23.92% 
16.74% 
15.79%

 
0 
33 

146 
18 
50 
51 

 
0% 

11.07% 
48.99% 
6.16% 

16.78% 
17% 

 
1 
70 

279 
21 
23 
1 

 
0.03% 

17.83% 
70.74% 
5.53% 
5.82% 
0.03% 

 
4 

191 
425 
88 

108 
86 

 
0.04% 

21.18% 
47.12% 
9.76% 

11.97% 
9.93% 

Occupation 
Retired 
Employed by a Company/ Organization 
Self-Employed 
Student 
Unemployed 
Other 

 
71 
70 
9 
0 

25 
8 

 
33.97 

33.49% 
4.31% 

0% 
11.96% 

3.83 

 
0 
16 
3 

277 
2 
0 

 
0% 
5% 
1% 

93% 
0.7% 
0% 

 
0 
7 
1 

385 
2 
0 

 
0% 

1.77% 
0.25% 

97.47% 
0.51% 

0% 

 
71 
93 
13 

662 
29 
8 

 
7.87% 

10.31% 
1.44% 

73.39% 
2.99% 

1% 
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Table 4.1 : (Continued) 
 U.S. Population College of Textiles College of Engineering Total 

Demographic 
Number of 
Responses

Percentage
(%) 

Number of 
Responses 

Percentage
(%) 

Number of 
Responses

Percentage 
(%) 

Number of 
Responses

Percentage
(%) 

Marital Status 
Married 
Single; never been married 
Single; not currently married 
Single; widowed 
Single, but cohabiting with a significant  

 
100 
46 
35 
12 
16 

 
47.85% 
22.01% 
16.75% 
5.74% 
7.66% 

 
25 

265 
7 
1 
0 

 
8% 

89% 
2% 

0.3% 
0% 

 
11 

362 
5 
1 
16 

 
2.78% 

91.65% 
1.27% 
0.25% 
4.05% 

 
136 
673 
47 
14 
32 

 
15.08% 
74.61% 
5.21% 
1.55% 
3.55% 

Income 
Under $20,000 
$20,000 to $39,999 
$40,000 to $59,999 
$60,000 to $79,999 
$80,000 to $99,999 
$100,000 to $119,999 
$120,000 to $139,999 
Over $140,000 
Prefer not to answer 

 
42 
58 
38 
30 
11 
12 
2 
8 
8 

 
20.10% 
27.75% 
18.18% 
14.35% 
5.26% 
5.74% 
0.96% 
3.83% 
3.83% 

 
112 
31 
20 
15 
9 
14 
7 
10 
80 

 
38% 
10% 
7% 
5% 
3% 
5% 
2% 
3% 

27% 

 
151 
32 
15 
14 
17 
25 
16 
23 

102 

 
38.23% 
8.10% 
3.80% 
3.54% 
4.30% 
6.33% 
4.05% 
5.82% 

25.82% 

 
305 
121 
73 
59 
37 
51 
25 
41 

190 

 
33.81% 
13.42% 
8.09% 
6.54% 
4.1% 

5.65% 
2.77% 
4.55% 

21.08%
Living Arrangement 

Rent 
Own 
Other 

 
68 

137 
4 

 
32.54% 
65.55% 
1.91% 

 
254 
35 
9 

 
85% 
12% 
3% 

 
335 
44 
16 

 
84.81% 
11.14% 
4.05% 

 
658 
216 
28 

 
72.95% 
23.95% 

3.1% 
Type of dwelling 

Condo or apartment that is not a high-rise 
Dorm room 
High-rise condo or apartment 
House 
Townhouse 
Trailer/ mobile home 

 
29 
0 

11 
150 

7 
12 

 
13.88% 

0% 
5.26% 

71.77% 
3.35% 
5.74% 

 
80 
63 
26 
79 
48 
1 

 
27% 
21% 
8.7% 

26.8% 
16% 
0.5% 

 
86 

171 
38 
73 
24 
3 

 
21.77% 
43.29% 
9.62% 

18.48% 
6.08% 
0.76% 

 
195 
234 
75 

302 
79 
15 

 
22.62% 

26% 
8.53% 

33.88% 
8.78% 
0.19% 
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4.2  Analysis of Research Objective 1 for the College of Textiles and College of 
Engineering 

As Chapter 3 explained, the survey was broken into three distinct sets of questions (i.e., 

demographic information, general recycling behavior, and textile recycling behavior) and was 

designed to answer the first research objective, which was broken into six sub-objectives. 

Research Objective 1: The primary objective of this study is to identify factors that influence 

consumers’ clothing and shoes disposal behavior. The next sections will address each of the 

sub-objectives. 

4.2.1 Analysis of Research Objective 1-a 

The demographic section of the survey (see Questions 1-11, Appendix A: Survey Questions) 

attempts to answer Research Sub-Objective 1-a, which is to determine if consumer 

demographics have any relationship with consumer’s clothing and shoes disposal behavior. The 

following general null and alternative hypotheses were developed in order to address this sub-

objective, where Xi is defined in Table 4.2. 

H0, i: There is no significant difference between the consumer demographic Xi, and 

whether consumers recycle textiles or not. 

HA, i: There is a significant different between the consumer demographic Xi, and whether 

consumers recycle textiles or not. 

To test the null hypothesis (H0), a standard test for response homogeneity (i.e., a 

contingency analysis) was conducted, which tests to see if the probabilities across the response 

categories (i.e., recycle or not recycle textiles) are all the same using the chi-square test for 

single responses through all sample categories. The homogeneity test assumes that there are at 

least five data points in each group for each response. 
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4.2.1.1  Analysis of Research Objective 1-a for the College of Textiles 

Table 4.2 shows the summary table of hypothesis tests for the College of Textiles based on the 

p-value of the chi-square test. For those categories that have only two responses (e.g., male and 

female), the Fisher Exact test was used to obtain the Chi-square statistics. The demographic 

statistical analysis for gender will be explained in detail, with the remaining analysis reported 

in Appendix D. 

Table 4.2: Summary Table of Hypothesis Tests for Objective 1-a for the College of Textiles 

i Xi Prob> χ2 Practical Conclusion 

1 Gender <. 0004* Females tend to recycle textiles more than males 

2 Age <. 0001* 
Students under 25 tend to recycle textiles in some form 
more than students 25 and older. 

3 Ethnicity <. 0001¥ Asians are less likely to recycle textiles than other groups. 

4 Education <. 0001¥ 
Students who have completed graduate degrees are less 
likely to recycle textiles than other students. 

5 Income 0.3336¥ 
There is no difference in textile recycling behavior with 
regards to household income.  

6 Marital Status <. 0006* 
Participants who are single tend to recycle textiles more 
than married ones. 

7 
Living 

Arrangement 
0.8516* 

There is no difference in textile recycling behavior with 
regards to households who rent or own.  

8 
Type of 

Dwelling 
0.0883¥ 

There is a weak difference in dwelling type due to the fact 
that most of the students live in dorms/apartments. 

*Fisher Exact Test, ¥Homogeneity Test 

The first hypothesis was tested to examine the relationship between consumer textiles 

recycling and gender. Table 4.3 shows the corresponding contingency table, while Figure 4.1 

shows the graphical mosaic plot of the table. Of the 298 responses, two respondents classified 

themselves as gender “other”, which resulted in a count of less than five. Therefore, the “other” 

category was excluded in the analysis to satisfy the test assumptions. Overall, 90.88% of the 

respondents recycle some textile products (i.e., apparel, shoes, bedding and shoes, and towels), 
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while 95.4% of female respondents recycle textiles compared to 82.4% of male respondents. 

Since we have two responses (i.e., recycling textiles and not recycling textiles) and two genders, 

Fisher’s Exact test was run (see Table 4.4). Owing to the results of the one sided Fisher test 

(i.e., p-value < 0.0004), the null hypothesis was rejected, and there was only 0.0004% chance 

of making a wrong decision. This implies that there is a difference in gender when it comes to 

textile recycling and that females are more likely to recycle textiles than males. 

Table 4.3: Contingency of Gender by Textile Recycling for the College of Textiles 
Count 
Total % 

Do Not Recycle Textiles Recycle Textiles Total 

Female 
9 185 194 
3.04% 62.50% 65.54% 

Male 
18 84 102 
6.08% 28.38% 34.46% 

Total 
27 269 296 
9.12% 90.88%  

 

   
Figure 4.1: Gender and Textile Recycling Mosaic Plot for the College of Textiles 
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Table 4.4: Fisher's Exact Test for Gender for the College of Textiles 
Fisher's 
Exact Test 

Probability Alternative Hypothesis 

Left 0.0004* Prob (Textile Recycling) is greater for Females than Males 

Right 0.9999 Prob (Textile Recycling) is greater for Males than Females 

2-Tail 0.0005* Prob (Textile Recycling) is different between Males and Females 

The second hypothesis was tested to examine the relationship between consumer textile 

recycling and age group. The number of participants in each age range above 34 was very small 

(i.e., 35-44 years old: 5, 45-54 years old: 1, 55-64years old: 1, and above 65 years old: 1) 

owing to the majority are undergraduate students. So in order to perform the homogeneity test, 

the age demographic category was divided into two different age groups of 18-24 years old and 

above 24 years old (see Table D.1 and Figure D.1). From the results of Fisher’s Exact test (i.e., 

p-value < 0.0001), the hypothesis that age group does not impact textile recycling was rejected, 

and we concluded that younger students recycle textiles in some form more than the older 

student group (see Table D.2). 

Next, the third demographic hypothesis was used to determine if there is a relationship 

between consumer textile recycling and ethnicity. Since a majority of the respondents recycle 

textiles in this sample, some of the counts in the contingency table were small (i.e., a count less 

than five responses), especially for those associated with not recycling textiles. However, there 

are no clear ways to combine these groups. Based on the Pearson chi-square (i.e., p-

value<0.0001), the null hypothesis that ethnicity does not impact textile recycling was rejected, 

but this conclusion could be considered suspect, owing to the fact that the test assumptions have 

not been met. However, respondents that classified themselves as Asian or Pacific Islander 

show less interest in textile recycling as compared to all other ethnicities (see Table D.3-Table 
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D.4 and Figure D.2). That can be concluded that a majority of Asian or Pacific Islander in this 

population are older than age of 24 and are graduate student. 

Since this population is mainly undergraduate students, the other five hypotheses have 

limited usefulness, but will be important in comparing students and the general U.S. population. 

The fourth demographic hypothesis explores the relationship between consumer textile 

recycling and education level. The current survey was conducted using college undergraduate 

and graduate students. Because the number of responses in all categories apart from “some 

college degree” is small, education level was categorized into the following three groups, in 

order to perform the homogeneity test: less than bachelor’s degree (i.e., less than high school, 

high school or GED, some college, and Associate degree), Bachelor’s degree and professional 

and graduate degree. Based on the Pearson chi-square test (i.e., p-value<0.0001), the null 

hypothesis that education does not impact textile recycling was rejected (See Table D.5- Table 

D.6 and Figure D.3). 

Next, in the fifth hypothesis the relationship between consumer textile recycling and 

household income levels was explored. Due to the small number of responses for different 

income categories, household income was divided into three groups of “over $20,000”, “under 

$20,000”, and “prefer not to answer”, in order to get reasonable chi-square value. Based on the 

results from Pearson chi-square (i.e., p-value=0.3336), the null hypothesis cannot be rejected, 

which indicates that in this sample, there is no difference in textile recycling behavior with 

regards to household income (see Table D.7-Table D.8 and Figure D.4).   

The sixth demographic hypothesis examines the relationship between consumer textile 

recycling and marital status. From the results of Fisher’s Exact test (i.e., p-value<0.0006), the 

null hypotheses that marital status does not impact textile recycling was rejected. Therefore, in 
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this sample, the probability of recycling textiles is greater for single than married people (see 

Table D.9-Table D.10 and Figure D.5). However, very few students are married, which could 

bias the results. 

The seventh demographic hypothesis was used to test the relationship between 

consumer textile recycling and living arrangement. Based on the results of the one sided 

Fisher’s Exact test (i.e., p-value=0.3665), the null hypothesis cannot be rejected, which means 

that in this sample, there is no difference in textile recycling behavior with regards to 

households that rent or own (see Table D.11-Table D.12 and Figure D.6).    

Finally, the eighth demographic hypothesis examines the relationship between 

consumer textile recycling and type of dwelling. The number of respondents in each category 

of high-rise condo or apartment, trailer/mobile home, and other was very small. So in order to 

perform the homogeneity test, high-rise condo or apartment was included within the condo or 

apartment category, and the two last dwelling types were excluded from the data. Even though 

we would fail to reject the null hypothesis at an alpha level of 0.05 (i.e., Pearson chi-square p-

value=0.0883), there was a weak difference in dwelling type owing to the fact that most 

respondents live in dorms/apartments. (see Table D.13-Table D.14 and Figure D.7). 

4.2.1.2  Analysis of Research Objective 1-a for the College of Engineering 

In this section as in Section 4.2.1.1, a Homogeneity test was conducted to examine the null 

hypotheses (H0), which were defined in Section 4.2.1. For College of Engineering responses, 

Table 4.5 shows a summary table of hypothesis tests based on the p-value of the chi-square test. 

Full details of the analysis are found in Appendix D. 
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Table 4.5: Summary Table of Hypothesis Tests for Objective 1-a for the College of Engineering 

i Xi Prob> χ2 Practical Conclusion 

1 Gender <. 0001* Females tend to recycle textiles more than males 

2 Age 0.2970* 
There is no difference in textile recycling behavior between 
students under 25 and those 25 and older. 

3 Ethnicity 0.1260¥ 
There is no difference in textile recycling behavior with 
regards to household ethnicity. 

4 Education 0.7837¥ 
There is no difference in textile recycling behavior with 
regards to education. 

5 Income 0.4931¥ 
There is no difference in textile recycling behavior with 
regards to household income.  

6 Marital Status 0.3340* 
There is no difference in textile recycling behavior between 
participants who are single and married. 

7 
Living 

Arrangement 
0.9046¥ 

There is no difference in textile recycling behavior with 
regards to households who rent or own.  

8 
Type of 

Dwelling 
0.6048¥ 

There is no difference in textile recycling behavior with 
regards to type of dwelling. 

*Fisher’s Exact Test, ¥Homogeneity Test 

Of the 395 College of Engineering responses, four respondents classified their gender 

as other, which was too small (less than five) to meet the test assumptions; therefore, this 

category was excluded in the following analysis. 91% of all respondents surveyed recycle some 

textile products (e.g., apparel, shoes, bedding and sheets, and towels). When analyzing the data 

according to gender, 98.5% of female respondents recycle textiles compared to 86.2% of male 

respondents (see Figure E.1). Based on the results of the one sided Fisher test (i.e., p-value < 

0.0001), the null hypothesis was rejected. This implies that females are more likely to recycle 

textiles than males (see Table E.1-Table E.2). The null hypothesis for the remaining seven 

hypothesis, could not be rejected as indicated by Table 4.5. Therefore there was no difference 

in textile recycling in regards to the remaining seven demographic hypotheses for students in 

the College of Engineering. See pages 274-283 in Appendix E for more details.   
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4.2.1.3 Analysis of Research Objective 1-a in Regards to Comparing College of 

Textile and College of Engineering 

Recall from Section 4.2.1.1 that there was a significant difference in terms of recycling textiles 

by gender, age, ethnicity, education, and marital status for the College of Textiles respondents, 

while the College of Engineering respondents only showed a significant difference in gender 

regarding textile recycling. In regards to Research Sub-Objective 1-a (i.e., to determine if 

consumer demographics have any relationship with consumer’s clothing and shoes disposal 

behavior), this section examines textile recycling behavior using both demographics and 

college simultaneously. The following general null and alternative hypotheses were developed 

in order to address this sub-objective, where Xi is defined in Table 4.6. 

H0, i: There is no significant effect due to the interaction of demographics and College 

(i.e., College of Textiles and College of Engineering) on textile recycling behavior.  

HA, i: There is a significant effect due to the interaction of demographics and College 

(i.e., College of Textiles and College of Engineering) on textile recycling behavior.  

A generalized binomial logistic regression model was used to analyze the data. Contrast 

tests were used to analyze significant interactions. Table 4.7 shows a summary of the p-values 

of the chi-square statistics. The results of the interactions of demographics and college will be 

compared and explained in detail. 
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Table 4.6: Summary Table of Hypothesis Tests for Comparing Consumer Demographics 
Between College of Textiles and College of Engineering 

i Xi Prob> χ2 Practical Conclusion 

1 Gender 0.2632 
There is no significant interaction of gender and college in textile 
recycling behavior. 

2 Age 0.0026* 

There is a significant interaction between age and college. Students 
older than 24 years of age from the College of Engineering are more 
likely to recycle textiles than students older than 24 years old from the 
College of Textiles. 

3 Ethnicity 0.0410* 
There is a significant interaction between ethnicity and college. Asian 
or Pacific Islanders from the College of Engineering are more likely to 
recycle textiles than those from the College of Textiles. 

4 Education 0.5365 
There is no interaction between education and college in textile 
recycling behavior. 

5 Income 0.2293 
There is no interaction between income and college in textile recycling 
behavior. 

6 
Marital 
Status 

0.0045* 

There is a significant interaction between marital status and college. 
Married households from the College of Engineering are more likely 
to recycle textiles than married households from the College of 
Textiles. 

7 
Living 

Arrangement 
0.7714 

There is no interaction between living arrangement and college in 
textile recycling behavior.  

8 
Type of 

Dwelling 
0.8977 

There is no interaction between type of dwelling and college in textile 
recycling behavior. 

 
The results of the nominal logistics regression model show that there is a significant 

interaction between demographics and college for the demographic factors of age, ethnicity, 

and marital status, which will be explained in details. The output from the Two-Factor Model 

(i.e., p-value < 0.0001) shown in Table 4.7 supports the conclusion that respondents age and 

their college have an effect on recycling textiles. The interaction between textile recycling and 

age from the College of Textile and College of Engineering (i.e., second hypothesis) was 

investigated. Owing to results from the Likelihood ratio test in Table 4.8, a p-value for all of 

the main effects was not significant (i.e., greater than the significance level of 0.05), but there 
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was a significant interaction between age and college (i.e., p-value = 0.0026), and the null 

hypothesis was rejected. A contrast test from the model was conducted to show the differences 

between the two colleges and different age groups. Owing to contrast test results inn Table 4.9, 

there is a significant difference between the students over 24 years old from the College of 

Textiles and the College of Engineering. Fisher’s Exact test (see Table 4.10) was used to obtain 

the chi-square statistics and to determine which group is more likely to recycle textiles. Results 

from Fisher’s Exact tests indicate that students above 24 years old in the College of Engineering 

are more likely to recycle textiles than students above 24 years old in the College of Textiles.  

Table 4.7: Two-Factor Model on Effect of Age and College on Recycling Textiles 
Model  -LogLikelihood DF ChiSquare Prob>ChiSq 
Difference 8.1766 3 16.3533 0.0010* 
Full 205.2300    
Reduced 213.4067    

Table 4.8: Effect of Likelihood Ratio Tests on Age and College 
Source DF L-R ChiSquare Prob>ChiSq 
Age 1 0.3713 0.5422 
College 1 2.3833 0.1226 
Age*College 1 9.0963 0.0026* 

 
 

Table 4.9: Contrast Test on Generalized Linear Model on Effect of Age for All Students from 
the College of Textiles and the College of Engineering 

Level (+1) Level (-1) -LogLikelihood DF L-R ChiSquare Prob>ChiSq

Age >24* College of 
Engineering 

Age >24* College of 
Textiles 

208.2987 1 6.1373 0.0132 

Age 18-24* College 
of Engineering 

Age 18-24* College of 
Textiles 

206.9147 1 3.3694 0.0664 

 
 
Table 4.10: Fisher's Exact Test for Age Over 24 Years Old from the College of Textiles and the 

College of Engineering  
Fisher's 
Exact Test 

Prob Alternative Hypothesis 

Left 0.0210* Prob(Textile Recycling=1) is greater for [Age, College] >24, Engineering than 
>24, Textiles 

Right 0.9979 Prob(Textile Recycling=1) is greater for [Age, College] >24, Textiles than >24, 
Engineering 

2-Tail 0.0285* Prob(Textile Recycling=1) is different across [Age, College] 
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The interaction between textile recycling and ethnicity from the College of Textile and 

College of Engineering (i.e., third hypothesis) was analyzed. Since a majority of the 

respondents recycle textiles in this sample, some of the counts in the contingency table were 

small (i.e., a count less than five responses), especially for those associated with not recycling 

textiles. Therefore, in this section four ethnicity categories (i.e., African-American, 

Hispanic/Latino, Native American or American Indian, and Other) were excluded from the 

analysis. The output from the Two-Factor Model (i.e., p-value < 0.0001) shown in Table 4.11 

supports the conclusion that respondents ethnicity and their college have an effect on recycling 

textiles. Owing to results from the Likelihood ratio test in Table 4.12, a p-value for the main 

effect of ethnicity (i.e., p-value < 0.0001) was significant (less than the significant level of 0.05), 

and there was a significant interaction between ethnicity and college (i.e., p-value = 0.0410). 

Based on the results from the contrast test in Table 4.13, there is a significant difference between 

the Caucasian students from the College of Textiles and the College of Engineering (i.e., p-

value= 0.0155). Those output of Fisher’s Exact tests in Table 4.14 indicates that Caucasian 

students from the College of Textiles are more likely to recycle textiles than the College of 

Engineering. 

Table 4.11: Two-Factor Model on Effect of Ethnicity and College on Recycling Textiles 
Model -LogLikelihood DF ChiSquare Prob>ChiSq 

Difference 18.9525 3 37.90519 <.0001* 

Full 169.9178    

Reduced 188.8704    

Table 4.12: Effect of Likelihood Ratio Tests on Ethnicity and College 
Source DF L-R ChiSquare Prob>ChiSq 
Ethnicity 1 25.6548 <.0001* 
College 1 0.5552 0.4562 
Ethnicity*College 1 4.1750 0.0410* 
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Table 4.13: Contrast Test on Generalized Linear Model on Effect of Ethnicity for All Students 
from the College of Textiles and the College of Engineering 

Level (+1) Level (-1) -LogLikelihood DF L-R ChiSquare Prob>ChiSq

Asian or Pacific 
Islander* College of 
Engineering 

Asian or Pacific Islander 
* College of Textiles 170.2280 1 0.6203 0.4309 

Caucasian* College 
of Engineering 

Caucasian * College of 
Textiles 172.8417 1 5.8477 0.0155 

 
 

Table 4.14: Fisher's Exact Test for Caucasian Ethnicity from the College of Textiles and the 
College of Engineering 

Fisher's 
Exact Test 

Prob Alternative Hypothesis 

Left 0.9953 Prob(Textile Recycling=1) is greater for [Ethnicity, College]=Caucasian, 
College of Engineering than Caucasian, College of Textiles 

Right 0.0139* Prob(Textile Recycling=1) is greater for [Ethnicity, College]=Caucasian, 
College of Textiles than Caucasian, College of Engineering 

2-Tail 0.0200* Prob(Textile Recycling=1) is different across [Ethnicity, College] 

The next demographic hypothesis, which shows a significant interaction with college is 

marital status. Based on the results of the Two-Factor Model test shown in Table 4.15 (i.e., p-

value = 0.0029), there is a significant effect of marital status on recycling textiles depending on 

college. The results of the Likelihood Ratio Test in Table 4.16 show that the effect of college 

is significant (i.e., p-value = 0.0270), and there is a significant marital status and college 

interaction (i.e., p-value = 0.0045). Contrast test results in Table 4.17 show there is a significant 

difference between married students from the College of Textiles and College of Engineering 

(i.e., p-value = 0.0091). Results from Fisher’s Exact tests in Table 4.18 indicate married 

students from the College of Engineering are more likely to recycle textiles than those from the 

College of Textiles. 
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Table 4.15: Two-Factor Model on Effect of Marital Status and College on Recycling Textiles 
Model -LogLikelihood DF ChiSquare Prob>ChiSq 

Difference 7.0176 3 14.0352 0.0029* 
Full 205.8050    
Reduced 212.8226    

Table 4.16: Effect of Likelihood Ratio Tests on Marital Status and College 
Source DF L-R ChiSquare Prob>ChiSq

Marital Status 1 0.3679 0.5441 
College 1 4.8931 0.0270* 
Marital Status*College 1 8.0660 0.0045* 

 
 

Table 4.17: Contrast Test on Generalized Linear Model on Effect of Marital Status for All 
Students from the College of Textiles and the College of Engineering 

Level (+1) Level (-1) -LogLikelihood DF L-R ChiSquare Prob>ChiSq

Married* College of 
Engineering 

Married * College of 
Textiles 

209.7550 1 6.7953 0.0091 

Single* College of 
Engineering 

Single * College of 
Textiles 207.1048 1 1.4950 0.2214 

 
 

Table 4.18: Fisher's Exact Test for Married Students from the College of Textiles and the 
College of Engineering 

Fisher's 
Exact Test 

Prob Alternative Hypothesis 

Left 0.0357* Prob(Textile Recycling=1) is greater for [Marital Status, College]=Married, 
Engineering than Married, Textile 

Right 1.0000 Prob(Textile Recycling=1) is greater for [Marital Status, College]=Married, 
Textile than Married, Engineering 

2-Tail 0.0757 Prob(Textile Recycling=1) is different across [Marital Status, College] 

 

In the remaining five hypothesis, as indicated by Table 4.6, we failed to reject the null 

hypothesis and there is no significant effect due to the interaction based on the remaining five 

demographic hypotheses for students in the College of Engineering and College of Textiles. 

Details can be found on page 296-299 of Appendix F. 
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4.2.2 Analysis of Research Objective 1-b 

Research Question 1-b is to determine the impact of consumer’s non-textile recycling behavior 

on their recycling of clothing and shoes. In the general recycling section of the survey (Question 

12, Appendix A: Survey Questions), respondents were asked to choose the most common way 

that they usually recycle paper, cardboard, glass, aluminum, electronics, and batteries.  

4.2.2.1  Analysis of Research Objective 1-b for the College of Textiles 

In order to describe the data collected from the survey, descriptive statistics were used. Table 

4.19 presents the distribution of the most common way of recycling non-textile material for 

those recycling textiles and those not recycling textiles. 

Table 4.19: Distribution of Most Common Ways of Recycling Non-Textile Material for the 
College of Textiles 

Type of 
Material 

Textile 
Take to a 
Collection 

Center 

Use 
Curbside 
Collection

Use Collection 
Bins at My 
Residence 

Recycle Item 
at Place of 

Employment 

Other 
Method of 
Recycling

Do Not 
Recycle 

Paper 
Recycling Textiles 7 56 140 12 8 49 

Not Recycling Textiles 2 1 13 0 1 10 

Cardboard 
Recycling Textiles 8 61 165 9 4 24 

Not Recycling Textiles 2 1 16 1 0 7 

Glass 
Recycling Textiles 10 59 159 5 5 33 

Not Recycling Textiles 2 1 13 0 0 11 

Aluminum 
Recycling Textiles 12 53 137 4 7 58 

Not Recycling Textiles 2 2 9 1 0 13 

Electronics 
Recycling Textiles 73 12 39 14 28 105 

Not Recycling Textiles 3 2 5 0 3 14 

Batteries 
Recycling Textiles 51 15 34 12 14 145 

Not Recycling Textiles 4 2 7 2 1 11 
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The percentage of respondents recycling paper, cardboard, glass, aluminum, electronics, 

and batteries for those who recycle textiles and those who do not is shown in Figure 4.2. Figure 

4.2 shows that the use of collection bins at residences is the most common way for survey 

participants who recycle textiles to recycle paper, cardboard, glass, and aluminum, which is 

intuitive since most students live in dorms or apartments. Participants less commonly recycle 

electronics and batteries, owing to the fact that recycle bins near residence do not usually take 

these items, especially dorms. 

 
Figure 4.2: Graphical Distribution of Most Common Way of Recycling for the College of 

Textiles 
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4.2.2.2  Analysis of Research Objective 1-b for the College of Engineering 

As in the previous section (Section 4.2.2.1) descriptive statistics are used to show the 

distribution of the most common way of recycling non-textile material for the College of 

Engineering (see Table 4.20). In this section, common ways of recycling plastic are also added 

to the other non-textile materials. 

Table 4.20: Distribution of Most Common Ways of Recycling Non-Textile Material for the 
College of Engineering 

Type of 
Material 

Textiles 
Take to a 
Collection 

Center 

Use 
Curbside 
Collection

Use Collection 
Bins at My 
Residence 

Recycle Item 
at Place of 

Employment 

Other 
Method 

of 
Recycling

Do Not 
Recycle

Paper 
Recycling Textiles 15 65 229 16 1 32 

Not Recycling Textiles 0 4 25 1 0 7 

Cardboard 
Recycling Textiles 20 70 239 5 3 21 

Not Recycling Textiles 0 3 25 1 0 8 

Plastic 
Recycling Textiles 13 77 240 7 2 16 

Not Recycling Textiles 0 3 29 1 0 4 

Glass 
Recycling Textiles 15 74 225 3 3 38 

Not Recycling Textiles 1 3 25 1 0 7 

Aluminum 
Recycling Textiles 21 64 206 7 4 56 

Not Recycling Textiles 1 3 22 1 0 10 

Electronics 
Recycling Textiles 109 14 64 18 27 126 

Not Recycling Textiles 5 1 9 0 2 20 

Batteries 
Recycling Textiles 70 10 49 15 16 198 

Not Recycling Textiles 4 1 10 0 0 22 

The percentage of respondents recycling paper, cardboard, plastic, glass, aluminum, 

electronics, and batteries for those who recycle textiles and those who do not is shown in Figure 

4.3. Figure 4.3 shows a similar trend of recycling to students in the College of Textiles. In 



62 
 

addition, plastic is most commonly recycled by College of Engineering students through the 

use of collection bins at residences. 

 
Figure 4.3: Graphical Distribution of Most Common Way of Recycling for the College of 

Engineering 
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Table 4.21: Distribution of Most Common Ways of Recycling Non-Textile Material for the 
College of Textiles and College of Engineering 

 
Type of 
Material 

College 
Take to a 
Collection 

Center 

Use 
Curbside 
Collection

Use 
Collection 
Bins at My 
Residence 

Recycle Item 
at Place of 

Employment 

Other 
Method of 
Recycling

Do Not 
Recycle

Paper 

Recycling 
Textiles 

College of Textiles 7 56 140 12 8 49 

College of Engineering 15 65 229 16 1 32 

Not 
Recycling 
Textiles 

College of Textiles 2 1 13 0 1 10 

College of Engineering 0 4 25 1 0 7 

Glass 

Recycling 
Textiles 

College of Textiles 10 59 159 5 5 33 

College of Engineering 15 74 225 3 3 38 

Not 
Recycling 
Textiles 

College of Textiles 2 1 13 0 0 11 

College of Engineering 1 3 25 1 0 7 

Cardboard 

Recycling 
Textiles 

College of Textiles 8 61 165 9 4 24 

College of Engineering 20 70 239 5 3 21 

Not 
Recycling 
Textiles 

College of Textiles 2 1 16 1 0 7 

College of Engineering 0 3 25 1 0 8 

Aluminum 

Recycling 
Textiles 

College of Textiles 12 53 137 4 7 58 

College of Engineering 21 64 206 7 4 56 

Not 
Recycling 
Textiles 

College of Textiles 2 2 9 1 0 13 

College of Engineering 1 3 22 1 0 10 

Electronics 

Recycling 
Textiles 

College of Textiles 73 12 39 14 28 105 

College of Engineering 109 14 64 18 27 126 

Not 
Recycling 
Textiles 

College of Textiles 3 2 5 0 3 14 

College of Engineering 5 1 9 0 2 20 

Batteries 

Recycling 
Textiles 

College of Textiles 51 15 34 12 14 145 

College of Engineering 70 10 49 15 16 198 

Not 
Recycling 
Textiles 

College of Textiles 4 2 7 2 1 11 

College of Engineering 4 1 10 0 0 22 
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Figure 4.4 graphically shows that the use of collection bins at residences is the most 

common way for survey participants who recycle textiles from the College of Textiles and 

College of Engineering to recycle paper, cardboard, plastic, glass, and aluminum. For those 

households who do not recycle textiles, the same conclusion can be made for recycling 

cardboard and glass. Although participants who do not recycle textiles from the College of 

Engineering are more likely to use the collection bins at residences to recycle paper and 

aluminum, those from the College of Textiles are less likely to recycle these two non-textile 

materials. Also, participants from both colleges less commonly recycle electronics and 

batteries. Although many participants take these two materials to a collection center (e.g., 30% 

of participants who recycle textiles from the College of Engineering take electronics there), still 

a higher percentage of electronics and batteries are not recycled. 
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Figure 4.4: Graphical Distribution of Most Common Way of Recycling-Comparing the College 

of Textiles and College of Engineering 
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4.2.3 Analysis of Research Objective 1-c 
 
 Research Objective 1-c is to determine the different ways consumers recycle unwanted 

clothing and shoes. In the textile recycling section of the survey (Question 16, Appendix A: 

Survey Questions), participants were asked to estimate the approximate percentages of time 

they use different clothing and shoes disposal methods. 

4.2.3.1  Analysis of Research Objective 1-c for the College of Textiles 

This section presents the number of responses by approximate percentage of time they use 

different clothing disposal methods (i.e., donate to charity, pass to friends and family, throw 

away, sell to consignment stores, sell to garage sales, and other disposal methods). Since the 

sum of several responses exceeded 100%, all data were normalized to 100%. Table 4.22 shows 

the results for the normalized data. For example, 29 of the 270 respondents who recycle textiles 

donated to charity 71-80% of the time. 

Table 4.22: Number of Responses for the College of Textiles by Different Clothing and Shoes 
Disposal Methods  

 

Percentage 0% 1-10% 
11-
20% 

21-
30% 

31-
40% 

41-
50% 

51-
60% 

61-
70% 

71-
80% 

81-
90% 

91-
100% 

Total Number 
of Respondents

Disposal Methods Number of Responses 

Donate to Charity 9 18 31 34 40 41 24 25 29 13 6 270 

Pass to Friends and 
Family 

39 68 57 44 34 21 3 3 1 0 0 270 

Throw Away 64 99 58 17 16 8 3 1 1 2 1 270 

Sell to 
Consignment 

121 63 31 25 12 12 3 2 0 1 0 270 

Sell at Garage Sales 178 54 24 10 1 2 0 1 0 0 0 270 

Other Disposal 
Method 

246 9 8 2 0 5 0 0 0 0 0 270 

Most Responses Least Responses 
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Figure 4.5 graphically displays the distribution of the different disposal methods for clothes and 

shoes. It shows that a higher percentage of unwanted clothing and shoes are donated to charity 

than are disposed of by the other methods. 

    

    

Figure 4.5: Distribution of Different Methods of Clothes and Shoes Disposal for the College of 
Textiles  
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Based on the approximate percentages of different disposal methods, donation to charity 

has the highest mean (45.74). Passing unwanted clothes and shoes to friends and family has the 

second highest mean (20.84), making it the second most popular method to dispose of unwanted 

clothing and shoes (see Table 4.23). Figure 4.6 displays the non-parametric Median ANOVA 

test, where we blocked on the respondent since the different methods used are dependent on the 

respondent. Statistically, the null hypothesis that the percentage usage rates are the same across 

all methods was rejected (i.e., p-value < 0.0001), and we concluded that there is a difference. 

From the Steel-Dwass test, the method of donating to charity was statistically the most 

commonly used method to recycle textiles followed by passing along to family and friends. 

Table 4.23: Summary Statistics for Different Methods of Clothing and Shoes Disposal from 
College of Textiles Responses 

 
Donate to 
Charity 

Pass to Friends 
and Family 

Throw Away
Sell to 

Consignment
 

Sell at Garage Sale/
Flea Market/ Online

Other 

Mean 45.74 20.84 14.65 11.83 5.04 1.90 

Median 42 20 10 9 0 0 

Std Dev 25.45 15.83 16.03 15.8 9.28 7.58 

 

 
Figure 4.6:  Comparison of the Different Methods of Disposing Clothes and Shoes for the 

College of Textiles 
  



69 
 

4.2.3.2  Analysis of Research Objective 1-c for the College of Engineering 

In this section, the number of responses from the College of Engineering by approximate 

percentage of time they use different clothing disposal methods is presented. Since the sum of 

several responses exceeded 100%, all data were normalized to 100%. Table 4.24 shows the 

results for the normalized data.  

Table 4.24: Number of Responses for the College of Engineering by Different Clothing and 
Shoes Disposal Methods 

Percentage 0% 
1-

10% 
11-

20%
21-

30%
31-

40%
41-

50%
51-

60%
61-

70%
71-

80%
81-

90% 
91-

100% 
Total Number 
of 
Respondents Disposal Methods Number of Responses 

Donate to Charity 12 13 31 42 48 45 42 50 45 21 6 355 

Pass to Friends and 
Family 

51 85 77 57 34 27 10 8 4 0 2 355 

Throw Away 71 143 66 42 9 12 6 1 5 0 0 355 

Sell to Consignment 252 47 20 20 12 3 1 0 0 0 0 355 

Sell at Garage Sales 271 45 23 10 2 4 0 0 0 0 0 355 

Other Disposal Method 335 6 5 3 2 0 1 1 1 0 1 355 

 

Figure 4.7 graphically displays the distribution of the different disposal methods for 

clothes and shoes for the College of Engineering, which shows the same trends to the College 

of Textiles; a higher percentage of unwanted clothing and shoes are donated to charity than are 

disposed of by the other methods. 

Most Responses Least Responses 
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Figure 4.7: Distribution of Different Methods of Clothes and Shoes Disposal for the College of 
Engineering 

The results for the approximate percentages of different disposal methods are similar to 

the College of Textiles, where donation to charity has the highest mean (50.52), and passing 

unwanted clothes and shoes to friends and family has the second highest mean (23.01). Table 

4.25 shows summary statistics for all methods of disposal. Using the non-parametric Median 
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ANOVA test from section 4.2.3.1, the null hypothesis that the percentage usage rates are the 

same across all methods was rejected (i.e., p-value < 0.0001), and we concluded that there is a 

difference (Figure 4.8). From the Steel-Dwass test, the method of donating to charity was 

statistically the most commonly used method to recycle textiles, followed by passing along to 

family and friends. 

Table 4.25: Summary Statistics for Different Methods of Clothing and Shoes Disposal from 
College of Engineering Responses 

 
Donate to 
Charity 

Pass to Friends 
and Family 

Throw Away
Sell to 

Consignment
 

Sell at Garage Sale/
Flea Market/ Online

Other 

Mean 50.52 23.01 15.39 5.63 3.77 1.69 

Median 50 20 10 0 0 0 

Std Dev 24.70 18.87 15.23 10.95 8.40 9.24 

 

  
Figure 4.8:  Comparison of the Different Methods of Disposing Clothes and Shoes for the 

College of Engineering 
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4.2.3.3  Analysis of Research Objective 1-c (Comparing College of Textile and 

College of Engineering) 

In Section 4.2.3.1 and 4.2.3.2, the number of responses by approximate percentage of time 

different clothing disposal methods were used was presented for the College of Textiles and 

the College of Engineering individually. In this section, the differences between these two 

colleges were analyzed. The following general null and alternative hypotheses were developed, 

where i represents the number of hypotheses and Xi indicates the disposal method (see Table 

4.26). 

H0, i: There is no significant difference between the College of Textiles and the College 

of Engineering responses for Xi. 

HA, i: There is a significant difference between the College of Textiles and the College 

of Engineering responses for Xi. 

Since the normality of the population is suspect, nonparametric tests will be used to 

make inferences about the average value. The Wilcoxon rank sum test was conducted to 

compare the average values of the two populations, where the samples from each population 

were taken independently. The results from the nonparametric analysis show that the p-value 

is greater than the significance level of 0.05 for hypotheses 2 and 3 (Table 4.26), which 

indicates that there are no statistically significant differences between the College of Textiles 

and the College of Engineering respondents for the disposal methods of “passing clothing and 

shoes to friends and family” and “throwing clothing and shoes away”.  

The output of the Wilcoxon tests for hypothesis 1, 4, and 5 shows a p-value of less than 

the significance level of 0.05. Therefore, the null hypothesis is rejected for these three 

hypotheses. Thus, there is a significant difference between the College of Textiles and the 
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College of Engineering respondents for the disposal methods of “donating clothing and shoes 

to charity”, “selling clothing and shoes at consignment/resale shops”, and “selling clothing and 

shoes at garage sales/flea markets/online” (Table 4.26). Table 4.27 shows the score means from 

the Wilcoxon tests. Owing to the higher score mean, participants from the College Engineering 

are more likely to donate clothing and shoes to charity than the College of Textiles. In contrast, 

participants from the College of Textiles are more likely to sell their clothing and shoes at 

consignment/resale shops, and sell clothing and shoes at garage sales/flea markets/online than 

the College of Engineering. 

Table 4.26: Summary Table of Nonparametric Wilcoxon Test Results for Determining the 
Differences Between the College of Textiles and College of Engineering in Terms of Percentage 

of Time Different Clothing Disposal Methods are Used 

i Xi Prob> χ2 Practical Conclusion 

1 
Donating Clothing and Shoes 
to Charity 

0.0131* 
College of Engineering respondents are more likely to 
donate their clothing and shoes to charity than the 
College of Textiles respondents. 

2 
Passing Clothing and Shoes 
to Friends and Family 

0.2947 
There is no difference between the College of Textiles 
and the College of Engineering in passing clothing and 
shoes to friends and family. 

3 
Throwing Clothing and Shoes 
Away 

0.2652 
There is no difference between the College of Textiles 
and the College of Engineering in throwing clothing and 
shoes away. 

4 
Selling Clothing and Shoes at 
Consignment/Resale Shops 

<0.0001*
College of Textiles respondents are more likely to sell 
clothing and shoes at consignment/resale shops than 
College of Engineering respondents. 

5 
Selling Clothing and Shoes at 
Garage Sales/Flea 
Markets/Online 

0.0052* 
College of Textiles respondents are more likely to sell 
clothing and shoes at garage sales/flea markets/online 
than College of Engineering respondents. 
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Table 4.27: Score Mean from Wilcoxon Test (Rank Sum) for Different Clothing Disposal 
Methods for the College of Textiles and College of Engineering 

 Score Mean 

i Xi College of Textiles 
Participants 

College of Engineering 
Participants

1 Donating Clothing and Shoes to Charity 282.752 318.259 

4 
Selling Clothing and Shoes at 
Consignment/Resale Shops 

351.287 266.610 

5 Selling Clothing and Shoes at Garage Sales/Flea 
Markets/Online 

321.285 289.220 

 

4.2.4 Analysis of Research Objective 1-d 

Research Objective 1-d is designed to evaluate whether having children in the household 

impacts consumer’s recycling of unwanted clothing and shoes. In this section, data analysis will 

be performed on the College of Textiles, College of Engineering and comparing the two 

colleges to identify the effect of having children under age of 13 in textile recycling. However, 

few students have children. 

4.2.4.1  Analysis of Research Objective 1-d for the College of Textiles 

Two different comparisons will be analyzed for research objective 1-d; comparing the disposal 

of adults’ clothing in households with and without children under the age of 13, and comparing 

the disposal of adults’ clothing with children’s clothing for those households who have children 

under the age of 13 (which corresponds to Questions 16 and 19 of the survey as seen in 

Appendix A: Survey Questions). 

4.2.4.1.1 Comparing the Disposal of Adults’ Clothing for Households With 
and Without Children for College of Textiles 

In this section, five hypotheses were defined in order to determine the effect that having children 

under the age of 13 has on the recycling of adults’ clothing. Null and alternative hypotheses 
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were developed, in which “i” represents the number of hypothesis and “Xi” indicates the 

disposal method (see Table 4.28). 

H0, i: There is no significant difference between households with and without children 

under the age of 13 for Xi. 

HA, i: There is a significant difference between households with and without children 

under the age of 13 for Xi. 

As was shown in the demographic section, the majority of participants in College of 

Textiles are single (89%) and only a small number of participants (i.e., 15 respondents out of 

298) have children under the age of 13. Because of the small sample size, normality of the 

population is suspect. So, nonparametric tests will be used to make inferences about the average 

value. The Wilcoxon rank sum test, which is an alternative to the two-sample test, was 

conducted to compare the average values of the two populations, where the samples from each 

population were taken independently.  

The output of the Wilcoxon tests is shown in the Table 4.28. p-values of greater than 

0.5 were obtained for hypotheses one through four, which indicates that there is insufficient 

evidence to reject the null hypothesis in these cases. Thus, the presence of children under age 

13 in households does not have an effect on adults’ clothing disposal for the options of donation 

to charity, passing clothing and shoes to friends and family, throwing them away, and selling 

them to consignment/resale shops. However, since the results show a p-value of 0.0143 for 

selling items at garage sale/flea market/online, which is less than the significance level of 0.05, 

hypothesis five is rejected. Thus, there is a significant difference between households with and 

without children in selling adults’ clothing and shoes at garage sales/flea market/online.  
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Table 4.28: Summary Table of Nonparametric Wilcoxon Test Results for Determining the Effect 
of Having Children under Age 13 on the Disposal of Adults’ Clothing for the College of Textiles 

i Xi Prob> χ2 Practical Conclusion 

1 
Donating Clothing and Shoes 
to Charity 

0.7890 
There is no difference in households with and without 
children in donating adults’ clothing and shoes to charity.

2 
Passing Clothing and Shoes to 
Friends and Family 

0.9849 
There is no difference in households with and without 
children in passing adults’ clothing and shoes to friends 
and family. 

3 
Throwing Clothing and Shoes 
Away 

0.9173 
There is no difference in households with and without 
children in throwing away adults’ clothing and shoes. 

4 
Selling Clothing and Shoes at 
Consignment/Resale Shops 

0.1976 
There is no difference in households with and without 
children in selling adults’ clothing and shoes at 
consignment/resale shops. 

5 

Selling Clothing and Shoes at 
Garage Sales/Flea 
Markets/Online 

0.0143 
There is a slight difference in selling adults’ clothing and 
shoes at garage sales/flea markets/online between 
households with and without children  

Figure 4.9 displays a boxplot for donations of adults’ clothing to charity for each of our 

two samples for the College of Textiles, and visually shows the spread of each data group. 

Boxplots for passing items to friends and family, throwing items away, selling items to 

consignment/resale shops, and selling items at garage sale/flea market/online can be found in 

Figure D.8-Figure D.11.  

 
Figure 4.9: Box-Plot for Donating Adults’ Clothing to Charity for the College of Textiles 
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4.2.4.1.2 Comparing Children’s Clothing Disposal and Adults’ Clothing 
Disposal for Households Who Have Children for the College of Textiles 

This section compares adults’ clothing disposal with children’s clothing disposal for those 

households who have children under age 13. The following null and alternative hypothesis were 

developed for each disposal method, Xi, defined in Table 4.29: 

H0, i: There is no significant difference between adults’ clothing disposal and children’s 

clothing disposal for Xi. 

HA, i: There is a significant difference between adults’ clothing disposal and children’s 

clothing disposal for Xi. 

Nonparametric Wilcoxon tests were conducted to test each of the hypotheses. Table 

4.29 shows the results, which indicate that the p-value is greater than significance level of 0.05 

for all five hypotheses. This means that there is not enough evidence to reject any of the null 

hypotheses. Thus, there are no statistically significant differences between adults’ clothing 

disposal and children’s clothing disposal for any of the disposal options. Boxplots of adults’ 

and children’s disposal clothing for each method of disposal are shown in Figure D.12-Figure 

D.16. 
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Table 4.29: Summary Table of Nonparametric Wilcoxon Test on Consumer Recycling Methods 
for Adults’ Clothing Disposal and Children’s Clothing Disposal for the College of Textiles 

i Xi Prob> χ2 Practical Conclusion 

1 
Donating Clothing and Shoes to 

Charity 
0.9501 

There is no difference in adults’ clothing 
disposal and children’s clothing disposal in 
regards to donating clothing and shoes to charity 

2 
Passing Clothing and Shoes to 

Friends and Family 
0.6584 

There is no difference in adults’ clothing 
disposal and children’s clothing disposal in 
regards to passing clothing and shoes to friends 
and family  

3 
Throwing Clothing and Shoes 

Away 
0.7791 

There is no difference in adults’ clothing 
disposal and children’s clothing disposal in 
regards to throwing clothing and shoes to away 

4 
Selling Clothing and Shoes at 
Consignment/Resale Shops  

0.0773 

There is no difference in adults’ clothing 
disposal and children’s clothing disposal in 
regards to selling clothing and shoes at 
consignment/resale shops  

5 
Selling Clothing and Shoes at 

Garage Sales/Flea 
Markets/Online 

0.3315 

There is no difference in adults’ clothing 
disposal and children’s clothing disposal in 
regards to selling clothing and shoes at garage 
sales/flea markets/ online 

 
4.2.4.2  Analysis of Research Objective 1-d for the College of Engineering 

The effect of having children under the age of 13 for the College of Textiles participants was 

discussed in Section 4.2.4.1. In this section, two different comparisons will be analyzed for the 

College of Engineering participants; comparing the disposal of adults’ clothing in households 

with and without children under the age of 13, and comparing the disposal of adults’ clothing 

with children’s clothing for those households who have children under the age of 13. 

4.2.4.2.1 Comparing the Disposal of Adults’ Clothing for Households With 
and Without Children for the College of Engineering 

In this section, the nonparametric Wilcoxon rank sum test was conducted to examine the null 

hypothesis (H0) described in Section 4.2.4.1.1. The Wilcoxon test was also used to compare the 

average values of the two populations (i.e., households with and without children in the College 

of Engineering), where the samples from each population were taken independently. Of all the 
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participants from the College of Engineering, 29 respondents indicated the presence of children 

under age 13 in their households. Table 4.30 shows a summary table of hypothesis tests based 

on the p-value of the nonparametric Wilcoxon test for the College of Engineering responses. 

Although the p-values of the hypothesis test from the College of Engineering are different than 

the College of Textiles, the interpretation is the same. The presence of children under age 13 in 

households does not have an effect on adults’ clothing disposal for the first four hypotheses 

since the p-values are greater than 0.5, which indicates one will fail to reject the null hypothesis 

in these cases. The output of the Wilcoxon tests for hypothesis five shows a p-value of less than 

the significance level of 0.05, which indicates that the null hypothesis five is rejected. Thus, 

there is a significant difference between households with and without children in selling items 

at garage sale/flea market/online (Table 4.30). Table 4.31 shows the score means from the 

Wilcoxon tests. Owing to the higher score mean (167.552), households with children are more 

likely to sell at garage sales/flea market/online than households without children.  

Table 4.30: Summary Table of Nonparametric Wilcoxon Test Results for Determining the Effect 
of Having Children under Age 13 on the Disposal of Adults’ Clothing for the College of 

Engineering 

i Xi Prob> χ2 Practical Conclusion 

1 
Donating Clothing and Shoes 
to Charity 

0.2424 
There is no difference in households with and without 
children in donating adults’ clothing and shoes to 
charity. 

2 
Passing Clothing and Shoes to 
Friends and Family 

0.1272 
There is no difference in households with and without 
children in passing adults’ clothing and shoes to friends 
and family. 

3 
Throwing Clothing and Shoes 
Away 

0.1760 
There is no difference in households with and without 
children in throwing away adults’ clothing and shoes. 

4 
Selling Clothing and Shoes at 
Consignment/Resale Shops 

0.1510 
There is no difference in households with and without 
children in selling adults’ clothing and shoes at 
consignment/resale shops. 

5 
Selling Clothing and Shoes at 
Garage Sales/Flea 
Markets/Online 

0.0097* 
There is a significant difference in selling adults’ 
clothing and shoes at garage sales/flea markets/online 
between households with and without children  
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Table 4.31: Score Mean from Wilcoxon Test (Rank Sum) for the College of Engineering 
 Score Mean 

i Xi Households With Children Households Without Children

5 Selling Clothing and Shoes at 
Garage Sales/Flea Markets/Online

167.552 137.375 

Figure 4.10 visually displays the spread of data for donations of adults’ clothing to 

charity for each of the two samples for the College of Engineering in the boxplot. Boxplots for 

passing items to friends and family, throwing items away, selling items to consignment/resale 

shops, and selling items at garage sales/flea markets/online can be found in Figure E.9-Figure 

E.12.  

 
Figure 4.10: Box-Plot for Donating Adults’ Clothing to Charity for the College of Engineering 
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This section compares adults’ clothing disposal with children’s clothing disposal for those 

households who have children under age 13 from the College of Engineering respondents.  The 
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significance level of 0.05 for all five hypotheses (Table 4.32). Thus, there are no statistically 

significant differences between adults’ clothing disposal and children’s clothing disposal for 

any of the disposal options. This indicates that there is not enough evidence to reject any of the 

null hypotheses. Boxplots of adults’ and children’s disposal clothing for each disposal method 

for the College of Engineering are shown in Figure E.13-Figure E.17. 

Table 4.32: Summary Table of Nonparametric Wilcoxon Test on Consumer Recycling Methods 
for Adults’ Clothing Disposal and Children’s Clothing Disposal for the College of Engineering 

i Xi Prob> χ2 Practical Conclusion 

1 
Donating Clothing and Shoes to 
Charity 

0.3184 
There is no difference in adults’ clothing disposal and 
children’s clothing disposal in regards to donating 
clothing and shoes to charity  

2 
Passing Clothing and Shoes to 
Friends and Family 

0.9005 
There is no difference in adults’ clothing disposal and 
children’s clothing disposal in regards to passing 
clothing and shoes to friends and family  

3 
Throwing Clothing and Shoes 
Away 

0.4233 
There is no difference in adults’ clothing disposal and 
children’s clothing disposal in regards to throwing 
clothing and shoes to away 

4 
Selling Clothing and Shoes at 
Consignment/Resale Shops  

0.3589 
There is no difference in adults’ clothing disposal and 
children’s clothing disposal in regards to selling 
clothing and shoes at consignment/resale shops  

5 
Selling Clothing and Shoes at 
Garage Sales/Flea 
Markets/Online 

0.8164 
There is no difference in adults’ clothing disposal and 
children’s clothing disposal in regards to selling 
clothing and shoes at garage sales/flea markets/ online

 
 
4.2.4.3  Analysis of Research Objective 1-d (Comparing College of Textile and 

College of Engineering) 

In Section 4.2.4.2.1 and 4.2.4.2.2 the effect of having children under age 13 on the disposal of 

adults’ clothing was determined for the College of Textiles and the College of Engineering 

individually. In this section, the effect having children in household on these two colleges will 

be compared in terms of households’ disposal behavior. 
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4.2.4.3.1 Comparing the Disposal of Adults’ Clothing for Households With 
and Without Children from the College of Textiles and the College of 
Engineering 

In this section, five hypotheses were defined in order to determine the differences between these 

two colleges regarding the disposal of adults’ clothing in households with and without children, 

where “i” represents the number of hypotheses and “Xi” indicates the disposal method (see 

Table 4.33). 

H0, i: There is no significant difference between the households with and without 

children from the College of Textiles and the College of Engineering for Xi. 

HA, i: There is a significant difference between the households with and without children 

from the College of Textiles and the College of Engineering for Xi. 

The nonparametric Wilcoxon rank sum test was conducted to compare the average 

values of the two populations (i.e., households with and without children in the College of 

Textiles and the College of Engineering), where the samples from each population were taken 

independently. Of all the participants from the College of Textiles and the College of 

Engineering, 44 respondents indicated the presence of children under age 13 in their 

households. Table 4.33 shows a summary table of hypothesis tests based on the p-value of the 

nonparametric Wilcoxon test for both the College of Textiles and the College of Engineering. 

The output from the Wilcoxon test shows that the p-value is greater than the significance level 

of 0.05 for hypothesis one (i.e., donating clothing and shoes to charity), hypothesis two (i.e., 

passing clothing and shoes to friends and family), and hypothesis three (i.e., throwing clothing 

and shoes away). Thus, there is no difference between households with and without children 

between both colleges for the first three hypotheses. Since the p-value for hypothesis four (i.e., 

selling clothing and shoes at consignment/resale shops) and hypothesis five (i.e., selling 
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clothing and shoes at garage sales/flea markets/online) is less than the significance level of 0.05, 

the null hypothesis for these two hypotheses is rejected. Therefore, there is a significant 

difference between households with and without children between both colleges for the 

hypotheses four and five. Table 4.34 shows the score means from the Wilcoxon tests. The Steel-

Dwass method is a multiple comparison method. It shows which method is significantly 

different from the others (see Table 4.35). Those compared methods that have a p-value of less 

than the significant level of 0.05 are statistically different. Owing to the higher score mean, 

households with children from the College Textiles are more likely to sell adults’ clothing and 

shoes at consignment/resale shops, and sell clothing and shoes at garage sales/flea 

markets/online than the College of Engineering. 

Table 4.33: Summary Table of Nonparametric Wilcoxon Test Results for Determining the 
Effect of Having Children under Age 13 on the Disposal of Adults’ Clothing for the College of 

Textiles and College of Engineering 

i Xi Prob> χ2 Practical Conclusion 

1 
Donating Clothing and 
Shoes to Charity 

0.1961 
There is no difference between households with and without 
children from the College of Textiles and the College of 
Engineering in donating adults’ clothing and shoes to charity.

2 
Passing Clothing and Shoes 
to Friends and Family 

0.4649 

There is no difference between households with and without 
children from the College of Textiles and the College of 
Engineering in passing adults’ clothing and shoes to friends 
and family. 

3 
Throwing Clothing and 
Shoes Away 

0.2410 
There is no difference between households with and without 
children from the College of Textiles and the College of 
Engineering in throwing away adults’ clothing and shoes. 

4 
Selling Clothing and Shoes 
at Consignment/Resale 
Shops 

<.0001 

Households with children from the College of Textiles are 
more likely to sell adults’ clothing and shoes at 
consignment/resale shops than households from the College 
of Engineering. 

5 
Selling Clothing and Shoes 
at Garage Sales/Flea 
Markets/Online 

0.0002 

Households with children from the College of Textiles are 
more likely to sell adult’s clothing and shoes at garage 
sales/flea markets/online than households from the College of 
Engineering. 
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Table 4.34: Nonparametric Comparisons for All Pairs Using Steel-Dwass Method for 
Differences Between Households With and Without Children Under Age 13 for the College of 

Textiles and College of Engineering for Adult’s Clothing 

i Xi Level 
Score 
Mean 

Level 
Score 
Mean 

p-Value 

4 

S
el

li
ng

 C
lo

th
in

g 
an

d 
Sh

oe
s 

at
 

C
on

si
gn

m
en

t/
R

es
al

e 
S

ho
ps

 Without Children, Textiles 345.505 Without Children, Engineering 263.215 <.0001* 

Without Children, Textiles 345.505 With Children, Engineering 275.676 0.0033* 

With Children, Textiles 377.489 With Children, Engineering 275.676 0.0018* 

Without Children, Engineering 263.215 With Children, Engineering 275.676 0.9113 

Without Children, Textiles 345.505 With Children, Textiles 377.489 0.7393 

Without Children, Engineering 255.466 With Children, Textiles 369.600 <.0001* 

5 

S
el

li
ng

 C
lo

th
in

g 
an

d 
Sh

oe
s 

at
 

G
ar

ag
e 

S
al

es
/F

le
a 

M
ar

ke
ts

/O
nl

in
e Without Children, Textiles 304.638 Without Children, Engineering 279.279 0.6208 

Without Children, Textiles 314.638 With Children, Engineering 315.766 0.5207 

With Children, Textiles 351.404 With Children, Engineering 315.766 0.9996 

Without Children, Engineering 279.279 With Children, Engineering 315.766 0.3664 

Without Children, Textiles 314.638 With Children, Textiles 351.404 0.1034 

Without Children, Engineering 279.279 With Children, Textiles 351.404 0.0046* 

Figure 4.11 and Figure 4.12 display a boxplot of clothing disposal methods four and 

five for each of our two samples (i.e., households with and without children under age 13) for 

the College of Textiles and the College of Engineering, which visually shows the spread of each 

data group. Boxplot for the remaining hypotheses can be found in Figure F.1-Figure F.3. 
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Figure 4.11: Box-Plots for Selling Adults’ Clothing to Consignment Stores for Households With 

and Without Children for the College of Textiles and College of Engineering 
 
 

 
Figure 4.12: Box-Plots for Selling Adults’ Clothing at Garage Sales/Flea Market/Online for 

Households With and Without Children for the College of Textiles and College of Engineering 
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4.2.4.3.2 Comparing Children’s Clothing Disposal and Adults’ Clothing 
Disposal for Households Who Have Children from the College of Textiles and 
the College of Engineering 

Hypotheses were developed where “i” represents the number of hypotheses and “Xi” indicates 

the disposal method (see Table 4.35). These are similar to the null and alternative hypotheses 

in Section 4.2.4.3.1, however there is a difference. This section compares adults’ clothing 

disposal with children’s clothing disposal for those households who have children under age 13 

from the College of Textiles and the College of Engineering respondents. 

H0, i: There is no significant difference between disposal of adults’ clothing and disposal 

of children’s clothing from the College of Textiles and the College of Engineering for 

Xi. 

HA, i: There is a significant difference between disposal of adults’ clothing and disposal 

of children’s clothing from the College of Textiles and the College of Engineering for 

Xi. 

The same statistical analysis was conducted to test each of the hypotheses as described 

in Section 4.2.4.2.2. The output from the Wilcoxon Test shows the p-value is greater than the 

significance level of 0.05 for all five hypotheses, which indicates that there is not enough 

evidence to reject any of the null hypotheses (Table 4.35). Thus, there are no statistically 

significant differences between disposal of adults’ clothing and disposal of children’s clothing 

for any of the disposal options. Boxplots of adults’ and children’s disposal clothing for each 

method of disposal are shown in Figure F.4-Figure F.8.  
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Table 4.35: Summary Table of Nonparametric Wilcoxon Test on Consumer Recycling Methods 
for Adults’ Clothing Disposal and Children’s Clothing Disposal for the College of Textiles and 

College of Engineering 

i Xi Prob> χ2 Practical Conclusion 

1 
Donating Clothing and Shoes to 
Charity 

0.7044 

There is no difference between disposal of adults’ clothing 
and disposal of children’s clothing from the College of 
Textiles and the College of Engineering in donating adults’ 
clothing and shoes to charity. 

2 
Passing Clothing and Shoes to 
Friends and Family 

0.8064 There is no difference between disposal of adults’ clothing 
and disposal of children’s clothing from the College of 
Textiles and the College of Engineering in passing adults’ 
clothing and shoes to friends and family. 

3 
Throwing Clothing and Shoes 
Away 

0.7648 There is no difference between disposal of adults’ clothing 
and disposal of children’s clothing from the College of 
Textiles and the College of Engineering in throwing away 
adults’ clothing and shoes. 

4 
Selling Clothing and Shoes at 
Consignment/Resale Shops 

0.2633 There is no difference between disposal of adults’ clothing 
and disposal of children’s clothing from the College of 
Textiles and the College of Engineering in selling clothing 
and shoes at consignment/resale shops. 

5 
Selling Clothing and Shoes at 
Garage Sales/Flea Markets/Online 

0.6571 

There is no difference between disposal of adults’ clothing 
and disposal of children’s clothing from the College of 
Textiles and the College of Engineering in selling clothing 
and shoes at garage sales/flea markets/online. 

4.2.5 Analysis of Research Objective 1-e 
 

Research Objective 1-e is to examine the factors that motivate or prevent consumers from 

recycling unwanted clothes and shoes. 

4.2.5.1 Analysis of Research Objective 1-e for the College of Textiles 

Data analysis will be performed on the College of Textiles responses to identify the motivation 

and prevention factors for recycling behavior. The effect of the availability of additional 

disposal options and impact of cost on curbside clothes recycling for the College of Textiles 

also will be analyzed in Section 4.2.5.1.3 and Section 4.5.1.4. 
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4.2.5.1.1 Factors that Motivate Households to Recycle Unwanted Clothes and 
Shoes for the College of Textiles 

In the section of the survey regarding motivation to donate/recycle/re-purpose/resell apparel 

products (see Question 21, Appendix A: Survey Questions), nine motivational factors were 

presented, and participants were asked to rate each of these nine factors according to a five 

point Likert scale of strongly agree, agree, neither agree nor disagree, disagree, strongly 

disagree. Factor analysis was chosen to analyze these questions to reduce the number of 

motivational variables.  

Since principal component analysis (PCA) is an efficient method of factor analysis (Kim 

and Mueller, 1994), PCA was used. According to Kaiser's rule, those factors with eigenvalues 

greater than one should be retained as the important factors. Table 4.36 indicates that the first 

eigenvalue accounts for 38.87% of the variation, the second eigenvalue accounts for 18.52% 

and the third eigenvalue accounts for 10.85%, for a total of 68.25%. Although the number of 

factors above one is two, this analysis suggests extracting three factors because the third 

eigenvalue is 0.97, which is extremely close to one. Figure 4.13 is a Scree Plot of the 

eigenvalues, which demonstrates the number of motivational factors that contribute to the 

maximum amount of variance (Child, 2006). Figure 4.13 shows that the slope of the curve 

levels out after three factors. 

Table 4.36: Eigenvalues for Motivational Factors for the College of Textiles 
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Figure 4.13: Scree Plot for Motivational Factors for the College of Textiles 

 
Table 4.37 shows the factor loadings for each of the nine motivational variables. Those 

variables with loadings close to one have a stronger influence on the factor. Three factors were 

identified in Table 4.37 and given the following names: the Helping Factor, the Economic 

Factor, and the Satisfaction Factor. 

Table 4.37: Motivational Factor Loadings on PCA with Varimax Rotation for the College of 
Textiles 

Motivational Factors Helping Factor
Economic 

Factor 
Satisfaction 

Factor 
Helping Less Fortunate People 0.9025 0.0848 0.1446 
Helping Support a Charity/Cause 0.9025 0.1239 0.0592 
Helping Friends and Families 0.6622 0.2217 0.1949 
Helping the Environment 0.4534 0.0180 0.5260 
Receiving Discount/ Coupon or Store Credit 0.1470 0.9037 0.1471 
Making Money by Selling Them 0.0732 0.8340 0.2248 
Receiving a Tax Deduction 0.1584 0.8303 0.0649 
Creating Space in Closet 0.0595 0.1583 0.7453 
Avoiding Feeling Guilty by Not Throwing Away 0.1392 0.1982 0.7057 
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4.2.5.1.2 Factors that Prevent Households from Recycling Unwanted Clothes 
and Shoes for the College of Textiles 

In order to find the factors that prevent participants from donating, repurposing, reselling, or 

recycling unwanted clothes and shoes, a multiple choice question was designed in the survey 

(Question 22, Appendix A: Survey Questions) and respondents were required to check all that 

apply. Figure 4.14 is a histogram of the responses for the prevention factors, which indicates 

“My clothes and shoes are not in a good enough condition” is the most prominent factor in 

throwing unwanted clothes and shoes away. Table 4.38 compares the number of responses in 

each prevention factor for those who recycle textiles and those who do not recycle textiles. It 

shows that for those participants who are recycling textiles, condition of clothes and shoes is a 

prominent factor in throwing them away, while for those who are not recycling textiles, the 

biggest prevention factor is not knowing where to donate, recycle, or resell unwanted clothes 

and shoes. Twenty-one participants specified other factors, which included forgetting to sort 

their unwanted clothes, that it is too time consuming for them, or that nothing prevents them 

from donating, recycling, repurposing, or reselling.  

To test the null hypothesis (i.e., there is no significant difference between the prevention 

factors, and whether consumers recycle textiles or not), a standard test for response 

homogeneity (i.e., a contingency analysis) was conducted, which tests to see if the probabilities 

across the response categories (i.e., recycle or not recycle textiles) are all the same using the 

chi-square test for single responses through all sample categories. In this analysis, the Fisher 

Exact test was used to obtain the Chi-square statistics. Table 4.39 shows the summary table of 

hypothesis tests for the College of Textiles. The p-values show that “Not sure where to donate, 

recycle, or resell unwanted clothes and shoes” is the most significantly different between the 

College of Textiles respondents who recycle textiles or not (i.e., p-value < 0.0001), which is 
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less than the significance level of 0.05. The other prevention factors are not significantly 

different. The details of the analysis of each prevention factor (i.e., Mosaic plot, contingency 

table, and Fisher’s Exact test) can be found in Table D.15-Table D.26 and Figure D.17- Figure 

D.22. 

 
Figure 4.14: Histogram of Prevention Factors for the College of Textiles 

 
Table 4.38: Number of Responses from the College of Textiles for Prevention Factors 

Factor Description 
Not Recycling 

Textiles 
Recycling 
Textiles  

All

Do Not See Any Reason for Recycling Textiles 
1 3 

4 
3.7% 1.1% 

Drop-Off Location is Not Very Close and There is No 
Curbside Collection/Recycling Bin Near My Residence 

9 71 
80 

33.3% 26.2% 

My Clothes and Shoes are Not In A Good Enough Condition
13 179 

192
48.1% 66.1% 

Not Sure Where to Donate, Recycle, or Resell Unwanted 
Clothes and Shoes 

20 88 
108

74.1% 32.5% 

Not Sure Which Products Can Be Donated, Recycled, or 
Resold 

13 133 
146

48.1% 49.1% 

Other 
1 20 

21 
3.7% 7.4% 

Total Participants 27 271  
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Table 4.39: Summary Table of Hypothesis Tests for the Prevention Factors for the College of 
Textiles 

Prevention Factor Prob> χ2 Practical Conclusion 

Do Not See Any Reason for Recycling 
Textiles 

0.3175 
There is no difference in textile recycling behavior 
in regards to do not see any reason for recycling 
textiles. 

Drop-off Location is Not Very Close 
and There is No Curbside 
Collection/Recycling Bin Near My 
Residence 

0.2780 
There is no difference in textile recycling behavior 
with regards to closeness of drop-off location and 
availability of curbside collection bin near 
residence. 

My Clothes and Shoes are Not In A 
Good Enough Condition 

0.0523 
There is a weak difference between those 
participants who recycle textiles or not with regards 
to condition of clothes and shoes 

Not Sure Where to Donate, Recycle, or 
Resell Unwanted Clothes and Shoes 

<.0001 
There is a significant difference in textile recycling 
behavior with regards to not sure where to donate, 
recycle, or resell unwanted clothes and shoes. 

Not Sure Which Products Can Be 
Donated, Recycled, or Resold 

0.5440 
There is no difference in textile recycling behavior 
in regards to not sure which products can be 
donated, recycled, or resold. 

Other 0.4120 
There is no difference in textile recycling behavior 
in regards to other prevention factors. 

4.2.5.1.3 Availability of Additional Options to Recycle Unwanted Clothing 
and Shoes for the College of Textiles 

Availability of additional options could be another motivational factor that would cause 

consumers to recycle more of their clothing and shoes. Four options that might cause 

participants to recycle a higher percentage of their clothing were determined, and participants 

were asked to rate each on a five point Likert scale (see Question 23). Factor analysis was used 

to determine the effect of the availability of the additional options. By using factor analysis, the 

number of options will be reduced by the mean of factors, and these reduced factors will be 

used for further statistical analysis of the engineering and general population surveys. Table 

4.40 specifies that the first eigenvalue accounts for 53.42% of the variation and the second 

eigenvalue accounts for 24.56%, for a total of 77.98%. Although there is only one factor with 

an eigenvalue above one, this analysis suggests extracting two factors because the second 



93 
 

eigenvalue is 0.98, which is extremely close to one. The Scree Plot (see Figure 4.15) shows the 

number of donate/reuse/recycle/re-purpose options that contribute to the maximum amount of 

variance and shows that the slope of the curve levels out after two factors. Table 4.41 shows 

the factor loadings for each of the four options. The loadings recognize two factors, which were 

named Convenience to Shopping, and Convenience to Residence. 

Table 4.40: Eigenvalues for Additional Options to Recycle Unwanted Clothes and Shoes for the 
College of Textiles 

 
 

 
Figure 4.15: Scree Plot for Additional Options to Recycle Unwanted Clothing and Shoes for the 

College of Textiles 
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Table 4.41: Donate/Reuse/Recycle/Re-purpose Option Loadings on PCA with Varimax Rotation 
for the College of Textiles 

Donate/Reuse/Recycle/Re-purpose Options 
Factor 1 

(Convenience to 
Shopping) 

Factor 2 
(Convenience to 

Residence) 

Bring Them to a Local Store and Receive a Store Credit/ 
Coupon 

0.8772 0.1153 

Bring Them to a Local Store You Visit Often (e.g. Target, 
Walmart, Grocery Stores, etc.)  

0.8547 0.2147 

Curbside Collection or Recycling Bins at My Residence 0.0782 0.8923 

Drop-Off Recycling/Donation Sites Within A Close 
Distance to My Residence 

0.2685 0.8277 

  

Table 4.42 shows the distribution of responses to the availability of additional methods 

for recycling unwanted clothes and shoes for those households, which are recycling textiles and 

those not recycling textiles. Figure 4.16 and Figure 4.17 reveal that convenience to shopping 

and convenience to residence are both important factors for those who are recycling textiles and 

those who are not recycling textiles, and these options would make households donate, 

repurpose, resell, or recycle a higher percentage of unwanted clothes and shoes more often. 

Table 4.42: Distribution of Responses from the College of Textiles to the Availability of 
Additional Methods for Recycling Unwanted Clothes and Shoes  

Recycling 
Textiles  

Factors 
Strongly 

Agree 
Agree 

Neither Agree 
Nor Disagree 

Disagree 
Strongly 
Disagree 

Yes 
Convenience to Shopping 265 218 83 28 2 

Convenience to Residence 237 220 101 34 4 

No 
Convenience to Shopping 19 19 12 3 1 

Convenience to Residence 20 19 10 5 0 
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Figure 4.16: Histogram of Responses from the College of Textiles to the Availability of 

Additional Methods for Recycling Unwanted Clothes and Shoes for Participants Who are 
Recycling Textiles 

 

 

Figure 4.17: Histogram of Responses from the College of Textiles to the Availability of 
Additional Methods for Recycling Unwanted Clothes and Shoes for Participants Who are Not 

Recycling Textiles 

Knowing that a collection organization supports a charity might have an effect on the 

amount of unwanted textiles that participants donate, repurpose, resell, or recycle. Question 24 

of the survey was designed in order to determine whether it does or does not. Figure 4.18 

displays the results of this question. It shows that if households know that a collection 

0

50

100

150

200

250

300

Strongly Agree Agree Neither Agree
Nor Disagree

Disagree Strongly
Disagree

R
e
sp
o
n
se
s

Convenience to Shopping

Convenience to Residence

0

5

10

15

20

25

Strongly Agree Agree Neither Agree
Nor Disagree

Disagree Strongly
Disagree

R
e
sp
o
n
se
s

Convenience to Shopping

Convenience to Residence



96 
 

organization supports a charity, they would donate, repurpose, resell, or recycle a higher 

percentage of their unwanted clothes and shoes. 

 

Figure 4.18: Effect of the Collection Organization Supporting a Charity on Whether the College 
of Textiles Participants Would Recycle More  

ANOVA analysis was conducted to determine whether there are any statistically 

significant differences between participants recycling textiles and those who are not recycling 

textiles. Table 4.43 shows the results. Since the p-value of 0.4207 exceeds the significance level 

of 0.05, there is not a significant difference between participants who recycle textiles and those 

who do not recycle textiles in terms of whether the collection method supporting a charity 

would cause participants to recycle more. Figure 4.19 displays the boxplot of the two samples 

and visually shows the spread of the two data groups. 

Table 4.43: Analysis of Variance for Support a Charity for the College of Textiles 

Source DF Sum of Squares Mean Square F Ratio Prob > F 

Recycling Textiles 1 0.3822 0.3822 0.6502 0.4207 

Error 296 174.0371 0.5879   

C. Total 297 174.4194    
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Figure 4.19: Box-Plots for Collection Organization Supporting a Charity for the College of 

Textiles 

4.2.5.1.4 Impact of Cost on Consumer’s Willingness to Pay for Curbside 
Clothes Recycling for the College of Textiles 

A multiple-choice question was designed in the survey with five options of $0 per month, 

less than $2 per month, $2 to $5 per month, $5 to $10 per month, and greater than $10 per 

month in order to find out if respondents would be willing to pay for curbside clothes 

recycling (see Question 25, Appendix A: Survey Questions). Table 4.44 shows the number 

of responses for different payment choices, divided between those who do and those who 

do not recycle textiles. The distribution of responses to curbside textile recycling can be 

found in Figure 4.20, which shows the majority of participants are not willing to pay more 

than $2 per month for curbside textile recycling. To look at whether the differences are 

statistically significant between participants who do and do not recycle textiles, 

Means/ANOVA analysis was conducted. The output of the one-way ANOVA (Table 4.45) 

shows that there was not a significant difference in terms of willing to pay extra for curbside 

Not Recycling Textiles  Recycling Textiles 
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textile recycling between the two groups since p=0.1922 is larger than the significance level 

of 0.05. 

Table 4.44: Amount Participants from the College of Textiles are Willing to Pay Extra for 
Curbside Textile Recycling 

Willing to Pay Extra for 
Curbside Textile Recycling 

All Participants Recycling Textiles
Not Recycling 

Textiles 

$0 Per Month 122 108 14 
Less than $2 Per Month 84 78 6 
$2 to $5 Per Month 73 66 7 
$5 to $10 Per Month 14 14 0 
Greater than $10 Per Month 5 5 0 

 

 

Figure 4.20: Plots of Amount Participants from the College of Textiles are Willing to Pay Extra 
for Curbside Textile Recycling 

 
 

Table 4.45: Analysis of Variance for Amount Participants from the College of Textiles are 
Willing to Pay Extra for Curbside Textile Recycling 

Source DF 
Sum of 
Squares 

Mean Square F Ratio Prob > F 

Textile Recycling 1 1.6977 1.6977 1.7082 0.1922 

Error 296 294.1815 0.9938   

C. Total 297 295.8791    
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4.2.5.2 Analysis of Research Objective 1-e for the College of Engineering 

Section 4.2.5.1, identified the motivation and prevention factors for the College of Textiles 

responses. The same analysis was conducted for the College of Engineering, for which the 

details will be presented in the following sections (Section 4.2.5.2.1- Section 4.2.5.2.4). 

4.2.5.2.1 Factors that Motivate Households to Recycle Unwanted Clothes and 
Shoes for the College of Engineering 

In this section, factor analysis was conducted to reduce the number of motivational variables, 

as described in Section 4.2.5.1.1. Table 4.46 displays that the first eigenvalue accounts for 

35.20% of the variation, the second eigenvalue accounts for 23.20% and the third eigenvalue 

accounts for 11.46%, for a total of 69.87%. The eigenvalues and Scree Plot in Figure 4.21 show 

three factors above one. This demonstrates that three motivational factors contribute to most of 

the variance and shows the slope of the curve levels out after three factors. 

Table 4.46: Eigenvalues for Motivational Factors for the College of Engineering 
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Figure 4.21: Scree Plot for Motivational Factors for the College of Engineering 

Table 4.47 shows the factor loadings for each of the nine motivational variables. The 

three factors identified here are the same as the three factors identified in Section 4.2.5.1.1, 

which were named the Helping Factor, the Economic Factor, and the Satisfaction Factor (see 

Table 4.47). 

Table 4.47: Motivational Factor Loadings on PCA with Varimax Rotation for the College of 
Engineering 

Motivational Factors Helping Factor 
Economic 

Factor 
Satisfaction 

Factor 

Helping support a charity/cause 0.9134 0.0846 0.0625 

Helping less fortunate people 0.8192 0.0031 0.2635 

Helping friends and families 0.7542 0.1138 0.0698 

Helping the environment 0.5462 0.0418 0.4208 

Receiving discount/coupon or store credit 0.0372 0.9292 0.0843 

Making money by selling them 0.0637 0.8808 0.1155 

Receiving a tax deduction 0.1013 0.8191 0.044 

Avoiding feeling guilty by not throwing away 0.2276 0.0440 0.7973 

Creating space in closet 0.09263 0.0614 0.7667 
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4.2.5.2.2 Factors that Prevent Households from Recycling Unwanted Clothes 
and Shoes for the College of Engineering 

This section aimed to find the factors that prevent participants from donating, repurposing, 

reselling, or recycling unwanted clothes and shoes as described in Section 4.2.5.1.2. Figure 4.22 

is a histogram of the College of Engineering responses for the prevention factors, which 

indicates similar results as those found for the College of Textiles. Both colleges determined 

that “My clothes and shoes are not in a good enough condition” is the most prominent factor in 

throwing unwanted clothes and shoes away. Table 4.48 shows that the condition of clothes and 

shoes is the biggest prevention factor in throwing them away for those participants who are 

recycling textiles, while the biggest prevention factor is not knowing where to donate, recycle, 

or resell unwanted clothes and shoes for those who are not recycling textiles. Fourteen 

participants specified the category “Other”. The factors they described turned out to be the same 

factors revealed in Section 4.2.5.1.2 (i.e., forgetting to sort their unwanted clothes, that it is too 

time consuming for them, it is not convenient, or that nothing prevents them from donating, 

recycling, repurposing, or reselling). 

Table 4.49 shows the summary table of hypothesis tests for the College of Engineering, 

which indicates that only two factors (“My clothes and shoes are not in a good enough 

condition” with p-value <.0001 and “Not sure where to donate, recycle, or resell unwanted 

clothes and shoes” with a p-value of 0.0005) are significantly different between households 

who recycle textiles and those who do not recycle textiles since their p-value are less than the 

significance level of 0.05. The other prevention factors are not significantly different. The 

details of the analysis of each prevention factor (i.e., Mosaic plot, contingency table, and 

Fisher’s Exact test) can be found in Table E.17-Table E.28 and Figure E.18-Figure E.23. 
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Figure 4.22: Histogram of Prevention Factors for the College of Engineering 
 
 

Table 4.48: Number of Responses for the College of Engineering for Prevention Factors  

Factor Description 
Not Recycling 

Textiles 
Recycling 
Textiles  

All 

Do Not See Any Reason for Recycling Textiles 
2 12 

14 
14.29% 85.71% 

Drop-Off Location is Not Very Close and There is No Curbside 
Collection/Recycling Bin Near My Residence 

10 70 
80 

12.5% 87.5% 

My Clothes and Shoes are Not In A Good Enough Condition 
17 280 

297 
5.72% 94.28% 

Not Sure Where to Donate, Recycle, or Resell Unwanted Clothes 
and Shoes 

22 109 
131 

16.79% 83.21% 

Not Sure Which Products Can Be Donated, Recycled, or Resold 
18 175 

193 
9.33% 90.67% 

Other 
2 12 

14 
14.29% 85.71% 

Total Participants 37 358 395 
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Table 4.49: Summary Table of Hypothesis Tests for the Prevention Factors for the College of 
Engineering 

Prevention Factor Prob> χ2 Practical Conclusion 

Do Not See Any Reason for Recycling 
Textiles 

0.3840 
There is no difference in textile recycling behavior 
in regards to do not see any reason for recycling 
textiles. 

Drop-off Location is Not Very Close 
and There is No Curbside 
Collection/Recycling Bin Near My 
Residence 

0.1917 
There is no difference in textile recycling behavior 
with regards to closeness of drop-off location and 
availability of curbside collection bin near 
residence. 

My Clothes and Shoes are Not In A 
Good Enough Condition 

<.0001 
There is a significant difference in textile recycling 
behavior with regards to condition of clothes and 
shoes 

Not Sure Where to Donate, Recycle, or 
Resell Unwanted Clothes and Shoes 

0.0005 
There is a significant difference in textile recycling 
behavior with regards to not sure where to donate, 
recycle, or resell unwanted clothes and shoes. 

Not Sure Which Products Can Be 
Donated, Recycled, or Resold 

0.5582 
There is no difference in textile recycling behavior 
in regards to not sure which products can be 
donated, recycled, or resold. 

Other 0.4189 
There is no difference in textile recycling behavior 
in regards to other prevention factors. 

 

4.2.5.2.3 Availability of Additional Options to Recycle Unwanted Clothing 
and Shoes for the College of Engineering 

In Section 4.2.5.1.3 four different options that might cause participants to recycle a higher 

percentage of their clothing were determined. By using factor analysis, the number of options 

was reduced to two factors, which were named Convenience to Shopping, and Convenience to 

Residence. The findings for the College of Engineering were different from the College of 

Textiles. Owing to the results from factor analysis, there is only one factor with an eigenvalue 

above one, which accounts for 57.44% of the variation, and the second eigenvalue is below one, 

which accounts for 19.68% (Table 4.50 and Figure 4.23). Therefore, there is no clear way to 

reduce the factors. 



104 
 

Table 4.50: Eigenvalues for Additional Options to Recycle Unwanted Clothes and Shoes for the 
College of Engineering 

 
 

 
 
Figure 4.23: Scree Plot for Additional Options to Recycle Unwanted Clothing and Shoes for the 

College of Engineering 
 

Since Factor analysis shows there is no clear way to reduce the factors, a nonparametric 

Wilcoxon test blocked on the respondents was conducted in order to find the differences 

between these four options. The null hypothesis was that there are no differences between the 

means of these factors. Figure 4.24 shows that the College of Engineering participants are more 

motivated by options B and C (i.e., “bring them to a local store and receive a store credit/ 

coupon”, and “curbside collection or recycling bins at my residence”). The output of the Steel-

Dwass method in table 4.51 shows that there is no statistically difference between options A 

and D, which indicates that the means are the same. It also shows that there is not a significant 

difference between the means of options B and C. 
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A  Bring Them to a Local Store You Visit Often (e.g. Target, Walmart, Grocery 

Stores, etc.) 

B  Bring Them to a Local Store and Receive a Store Credit/ Coupon 

C  Curbside Collection or Recycling Bins at My Residence 

D  Drop‐Off Recycling/Donation Sites Within A Close Distance to My Residence 
 

Figure 4.24: One-Way Analysis of Data by Additional Option for the College of Engineering 
Responses 

 
 

Table 4.51: Nonparametric Comparisons for All Pairs on Additional Options (Steel-Dwass 
Method) from the College of Engineering Responses 

Level - Level Score Mean Difference Std Err Dif Z p-Value 

C A 62.1418 15.8556 3.9192 0.0005* 
B A 61.8835 15.8760 3.8979 0.0006* 
C B -2.1418 15.8904 -0.1347 0.9991 
D A -5.4709 15.8649 -0.3448 0.9859 
D B -64.0354 15.9039 -4.0263 0.0003* 
D C -65.0861 15.8861 -4.0970 0.0002* 

 

Table 4.52 shows the distribution of the College of Engineering responses to the 

availability of additional methods for recycling unwanted clothes and shoes for those 

households who do or do not recycle textiles. Nonparametric Wilcoxon tests were conducted to 

test the hypotheses. The null hypothesis was that there are no differences between the responses 

to the availability of additional methods for recycling unwanted clothes and shoes for those 
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households who do or do not recycle textiles. The output of Wilcoxon test shows the p-value is 

less than the significance level of 0.05 (i.e., p-value < .0001), which indicates that the null 

hypothesis is rejected and there is a significant difference between the different options.  

Figure 4.25 shows that for those households who recycle textiles, options B and C are 

more important than factors A and D. Table 4.53 shows the Steel-Dwass method and score 

means from the Wilcoxon tests for those that recycle textiles. The Steel-Dwass method 

compares all pairs to find if there is any difference between each of them. Based on the higher 

score mean for option B (761.955), households who recycle textiles would donate, repurpose, 

resell, or recycle their unwanted clothes and shoes if they could bring them to a local store and 

receive a store credit or coupon. Option C (i.e., curbside collection or recycling bins at my 

residence) has the second high score mean (743.781). 

Table 4.52: Distribution of Responses for the College of Engineering to the Availability of 
Additional Methods for Recycling Unwanted Clothes and Shoes 

Recycling 
Textiles  

Donate/Reuse/Recycle/Re-purpose 
Options 

Strongly 
Agree 

Agree
Neither Agree 
Nor Disagree 

Disagree
Strongly 
Disagree

Yes 

Bring Them to a Local Store You Visit 
Often (e.g. Target, Walmart, Grocery 
Stores, etc.)  

88 169 72 24 5 

Bring Them to a Local Store and Receive a 
Store Credit/ Coupon 

122 151 60 20 5 

Curbside Collection or Recycling Bins at 
My Residence 

113 157 61 21 6 

Drop-Off Recycling/Donation Sites Within 
A Close Distance to My Residence 

83 164 84 22 5 

No 

Bring Them to a Local Store You Visit 
Often (e.g. Target, Walmart, Grocery 
Stores, etc.)  

6 17 5 7 2 

Bring Them to a Local Store and Receive a 
Store Credit/ Coupon 

6 19 6 4 2 

Curbside Collection or Recycling Bins at 
My Residence 

12 19 3 2 1 

Drop-Off Recycling/Donation Sites Within 
A Close Distance to My Residence 

10 16 5 3 3 
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Figure 4.25: One-Way Analysis of Data by Additional Option for Those Who Recycle Textiles 

from the College of Engineering Responses 
 
 
Table 4.53: Nonparametric Comparisons for All Pairs Using Steel-Dwass Method on Additional 

Options (Rank Sums) for Those Who Recycle Textiles from the College of Engineering 
Responses 

Level Score Mean - Level Score Mean p-Value 
B-1 761.955 A-1 689.690 0.0006* 
C-1 743.781 A-1 689.690 0.0320* 
D-1 670.574 A-1 689.690 0.7650 
C-1 743.781 B-1 761.955 0.6006 
D-1 670.574 C-1 743.781 0.0021* 

D-1 670.574 B-1 761.955 <.0001* 

For those households who do not recycle textiles Figure 4.26 shows that options C and 

D are more important than the factors A and B. The output of the Wilcoxon test shows that 

there is a significant difference between the means of options (i.e., p-value < .0001) which 

indicates that the null hypothesis is rejected. Thus, there is a significant difference between the 

different options. Table 4.54 shows the Steel-Dwass method and the score means from the 

Wilcoxon tests for those that do not recycle textiles. The output of Steel-Dwass method shows 

that method C is the only method that is different from methods A and B. Also, there is not a 

significant different between method C and D. Based on the higher score mean for option C 
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(98.9324), households who do not recycle textiles would donate, repurpose, resell, or recycle 

their unwanted clothes and shoes if curbside collection or recycling bins were available at their 

residence. 

 
Figure 4.26: One-Way Analysis of Data by Additional Option for Those Who Do Not Recycle 

Textiles from the College of Engineering Responses 
 
 
Table 4.54: Nonparametric Comparisons for All Pairs Using Steel-Dwass Method on Additional 
Options (Rank Sums) for Those Who Do Not Recycle Textiles from the College of Engineering 

Responses 
Level Score Mean - Level Score Mean p-Value 
C-0 98.9324 A-0 57.7973 <.0001* 
C-0 98.9324 B-0 64.7162 0.0020* 
D-0 76.5541 A-0 57.7973 0.2142 
D-0 76.5541 B-0 64.7162 0.5969 
B-0 64.7162 A-0 57.7973 0.8879 
D-0 76.5541 C-0 98.9324 0.0900 

Results of question 24 of the survey (Knowing that a collection organization supports a 

charity might have an effect on the amount of unwanted textiles that participants donate, 

repurpose, resell, or recycle) for the College of Engineering shows that they are more likely to 

support a charity with a higher percentage of their unwanted clothes and shoes (Figure 4.27). 

These results are the same as the College of Textiles responses. To determine whether there are 
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any statistically significant differences between participants recycling textiles and those who 

are not recycling textiles for supporting a charity, ANOVA analysis was conducted. Since the 

p-value of 0.1196 is greater than the significance level of 0.05, there is not a significant 

difference between the College of Engineering participants who do and do not recycle textiles 

in terms of whether the collection method supporting a charity would cause participants to 

recycle more (see Table 4.55). Figure 4.28 displays the boxplot of the two samples and visually 

shows the spread of the two data groups. 

 

Figure 4.27: Effect of the Collection Organization Supporting a Charity on Whether the College 
of Engineering Participants Would Recycle More  

 
 

Table 4.55: Analysis of Variance for Support a Charity for the College of Engineering  

Source DF Sum of Squares Mean Square F Ratio Prob > F 

Recycling Textiles 1 1.5808 1.5808 2.4326 0.1196 

Error 393 255.3963 0.6498   

C. Total 394 256.9772    
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Figure 4.28: Box-Plots for Collection Organization Supporting a Charity for the College of 

Engineering 

4.2.5.2.4 Impact of Cost on Consumer’s Willingness to Pay for Curbside 
Clothes Recycling for the College of Engineering 

In this section, the amount that participants were willing to pay extra for curbside clothes 

recycling was analyzed from the College of Engineering responses. Table 4.56 shows the 

number of responses for different payment choices between those who recycle textiles and those 

who do not. The distribution of College of Engineering responses to the amount they are willing 

to pay for curbside textile recycling can be found in Figure 4.29, which shows that the majority 

of participants are not willing to pay more than $5 per month for curbside textile recycling. A 

one-way ANOVA test was conducted to find if the differences between participants who do 

and do not recycle textiles are statistically significant. Table 4.57 shows that there was not a 

significant difference between the two groups.  

 

Not Recycling Textiles Recycling Textiles 
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Table 4.56: Amount Participants from the College of Engineering are Willing to Pay Extra for 
Curbside Textile Recycling 

Amount Willing to Pay Extra 
for Curbside Textile Recycling

Participants 
Recycling Textiles

Participants 
Not Recycling 

Textiles 
All Participants 

$0 Per Month 166 18 184 

Less than $2 Per Month 87 6 93 

$2 to $5 Per Month 84 10 94 

$5 to $10 Per Month 18 2 20 

Greater than $10 Per Month 3 1 4 

 

 

Figure 4.29: Plots of Amount Participants from the College of Engineering are Willing to Pay 
Extra for Curbside Textile Recycling 

 
 

Table 4.57: Analysis of Variance for Amount Participants from the College of Engineering are 
Willing to Pay Extra for Curbside Textile Recycling 

Source DF Sum of Squares Mean Square F Ratio Prob > F

Textile Recycling 1 0.1953 0.1953 0.1968 0.6576 

Error 393 390.1489 0.9927   

C. Total 394 390.3443    
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4.2.5.3 Analysis of Research Objective 1-e  in Regards to Comparing the College of 

Textiles and the College of Engineering 

Section 4.2.5.1, and Section 4.2.52 identified the motivation and prevention factors for the 

College of Textiles and the College of Engineering individually. This section will compare the 

College of Textiles and the College of Engineering regarding the motivation and prevention 

factors in clothing recycling behavior. 

4.2.5.3.1 Comparing the College of Textiles and the College of Engineering in 
Regards to Factors that Motivate Households to Recycle Unwanted Clothes 
and Shoes  

In this section, three motivation factors (i.e., Economic Factor, Helping Factor, and Satisfaction 

Factor) from the factor analysis, which was discussed in Section 4.2.5.1.1 and Section 4.2.5.2.1, 

were examined to see if there were differences between the College of Textiles and the College 

of Engineering. Nonparametric tests were used to make inferences about the average value of 

the two colleges. Since the normality of samples is suspect, the Wilcoxon rank sum test, which 

is an alternative to the two-sample t test, was conducted to compare the average values of the 

two colleges. In this case, the samples from each population were taken independently. The null 

and alternative hypotheses were developed, in which “i” represents the number of hypothesis 

and “Xi” indicates the motivational factor (see Table 4.58). 

H0, i: There is no significant difference between the College of Textiles and the College 

of Engineering for Xi. 

HA, i: There is a significant difference between the College of Textiles and the College 

of Engineering for Xi. 
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Table 4.58 shows a summary table of hypothesis tests based on the p-value of the 

nonparametric Wilcoxon test for the College of Textiles and the College of Engineering 

responses. The output of the Wilcoxon tests for hypothesis 2 (helping factor) shows a p-value 

greater than 0.05, which indicates that there is not a significant difference between the 

respondents of these two colleges for the Helping Factor. Hypothesis 1 (economic factor) and 

hypothesis 3 (satisfaction factor) have a p-value of less than 0.05, which indicates the null 

hypothesis for both can be rejected. Thus, there is a significant difference between the 

respondents of these two colleges for the Economic Factor and Satisfaction Factor. 

Respondents from the College of Textiles are more motivated by economic and satisfaction 

factors than the College of Engineering.  

Table 4.58: Summary Table of Nonparametric Wilcoxon Test Results to Find the Effect of 
Motivation Factors for the College of Textiles and College of Engineering 

i Xi Prob> χ2 Practical Conclusion 

1 Economic Factor <.0001 

Respondents from the College of Textiles are more 
motivated by economic factors than the College of 
Engineering. 

2 Helping Factor 0.5393 
There is no difference between the College of Textiles 
and the College of Engineering in being motivated by 
helping factors. 

3 
Satisfaction 

Factor 
0.0318 

Respondents from the College of Textiles are more 
motivated by satisfaction factors than the College of 
Engineering. 

Figure 4.30 displays the boxplots for motivation factors for the College of Textiles and 

the College of Engineering, and visually shows the spread of the data in each group.  
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Figure 4.30: Box-Plots for Motivation Factors for the College of Textiles and the College of 

Engineering 
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4.2.5.3.2 Comparing the College of Textiles and the College of Engineering in 
Regards to Factors that Prevent Households from Recycling Unwanted Clothes 
and Shoes  

In Sections 4.2.5.3.1 and 4.2.5.3.2, prevention factors for donating, repurposing, reselling, or 

recycling unwanted clothes and shoes were examined for the College of Textiles and the 

College of Engineering individually. In this section, the College of Textiles and the College of 

Engineering were compared in order to find the prevention factors that are significantly 

different between these two colleges. Figure 4.31 shows the percentage of responses from both 

colleges for the prevention factors, which indicates that “My clothes and shoes are not in a good 

enough condition” is the most prominent factor in throwing unwanted clothes and shoes away 

for both colleges. Table 4.59 shows that the condition of clothes and shoes and lack of 

awareness of where to donate, recycle, or resell unwanted clothes and shoes are the two biggest 

factors in throwing them away for both colleges.  

Fisher’s Exact test was conducted to find the difference between the College of Textiles 

and the College of Engineering for the prevention factors. In Table 4.60 the output from the 

Fisher’s Exact test shows that three prevention factors (i.e., “My clothes and shoes are not in a 

good enough condition” with p-value = 0.0014 and “Drop-off location is not very close and 

there is no curbside collection/recycling bin near my residence” with p-value = 0.0260, and 

“Other” with p-value = 0.0420) have p-values less than the significance level of 0.05 (see Table 

4.60). “Drop-off location is not very close and there is no curbside collection recycling bin 

near residence” prevents participants of the College of Textiles more than the College of 

Engineering from donating, reselling, or recycling their unwanted clothes and shoes. In contrast, 

“My clothes and shoes are not in a good enough condition” prevents students in the College of 

Engineering more than the College of Textiles. The other prevention factors are not 
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significantly different among the two colleges. The details of the analysis of each prevention 

factor (i.e., Mosaic plot, contingency table, and Fisher’s Exact test) can be found in Table F.11-

Table F.22 and Figure F.9-Figure F-14. 

 

Figure 4.31: Histogram of Prevention Factors for the College of Textiles and the College of 
Engineering 

 
 

Table 4.59: Number of Responses from the College of Textiles and the College of Engineering 
for Prevention Factors  

Factor Description College Of Textiles 
College of 

Engineering 

Do Not See Any Reason for Recycling Textiles 
4 14 

0.8% 2.0% 
Drop-Off Location is Not Very Close and There is No 
Curbside Collection/Recycling Bin Near My Residence 

80 80 
15.1% 11.2% 

My Clothes and Shoes are Not In A Good Enough 
Condition 

192 297 
36.2% 41.5% 

Not Sure Where to Donate, Recycle, or Resell Unwanted 
Clothes and Shoes 

108 131 

20.4% 18.3% 

Not Sure Which Products Can Be Donated, Recycled, or 
Resold 

146 193 
27.5% 27.0% 

Other 
21 15 
4% 2.1% 

Total Participants 298 395 
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Table 4.60: Summary Table of Hypothesis Tests for the Prevention Factors for Comparing the 

College of Textiles and the College of Engineering 

Prevention Factor Prob> χ2 Practical Conclusion 

Do Not See Any Reason for Recycling 
Textiles 

0.0558 
There is no significant difference between the two 
colleges in regards to not seeing any reason for 
recycling textiles. 

Drop-off Location is Not Very Close 
and There is No Curbside 
Collection/Recycling Bin Near My 
Residence 

0.0260 
There is a significant difference between the two 
colleges with regards to closeness of drop-off 
location and availability of curbside collection 
recycling bins near my residence. 

My Clothes and Shoes are Not In A 
Good Enough Condition 

0.0014 
There is a significant difference between the two 
colleges with regards to clothes and shoes not being 
in good enough condition. 

Not Sure Where to Donate, Recycle, or 
Resell Unwanted Clothes and Shoes 

0.2226 

There is no significant difference between the two 
colleges with regards to not being sure where to 
donate, recycle, or resell unwanted clothes and 
shoes. 

Not Sure Which Products Can Be 
Donated, Recycled, or Resold 

0.5168 
There is no significant difference between the two 
colleges in regards to not being sure which products 
can be donated, recycled, or resold. 

Other 0.0420 
There is a significant difference between the two 
colleges in regards to other prevention factors. 

 

4.2.5.3.3 Comparing the College of Textiles and the College of Engineering in 
Regards to Availability of Additional Options to Recycle Unwanted Clothing 
and Shoes  

 
In Section 4.2.5.1.3 four different options that might cause participants to recycle a higher 

percentage of their clothing were determined. By using factor analysis, the number of options 

for the College of Textiles respondents was reduced to two factors. These two factors were 

named Convenience to Shopping, and Convenience to Residence, which are used in this section 

to compare the College of Textiles and the College of Engineering. A one-way ANOVA test 

was conducted to find if there are differences between the two colleges. The null and alternative 

hypotheses were developed, in which “i” represents the number of hypothesis and “Xi” 

indicates the additional option (see Table 4.61). 
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H0, i: There is no significant difference between the College of Textiles and the College 

of Engineering for Xi. 

HA, i: There is a significant difference between the College of Textiles and the College 

of Engineering for Xi. 

Table 4.61 shows a summary table of hypothesis tests based on the p-value of the one-

way ANOVA test for the College of Textiles and the College of Engineering responses. The 

output shows a p-value of less than the significance level of 0.05 for both hypothesis 1 

(Convenience to Shopping) and hypothesis 2 (Convenience to Residence), and the null 

hypotheses are rejected. Therefore, there is a significant difference between the respondents of 

these two colleges for hypotheses 1 and 2. 

Table 4.61: Summary Table of One-Way ANOVA Test Results to Find the Effect of Availability 
of Additional Options to Recycle a Higher Percentage of Clothing for the College of Textiles and 

College of Engineering 

i Xi Prob> χ2 Practical Conclusion 

1 
Convenience to 

Shopping 
<.0001 

There is a significant difference between the College of 
Textiles and the College of Engineering in the Convenience to 
Shopping factor. 

2 
Convenience to 

Residence 
0.0264 

There is a significant difference between the College of 
Textiles and the College of Engineering in the Convenience to 
Residence factor. 

Figure 4.32 displays the boxplots for the two factors of Convenience to Shopping and 

Convenience to Residence for the College of Textiles and the College of Engineering, and 

visually shows that respondents from the College of Textiles were more motivated by these two 

factors than the College of Engineering.  
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Figure 4.32: Box-Plots for the Availability of Additional Options for the College of Textiles and 
the College of Engineering 

4.2.5.3.4 Comparing the College of Textiles and the College of Engineering in 
Regards to the Impact of Cost on Consumer’s Willingness to Pay for Curbside 
Clothes Recycling  

The amount that participants are willingness to pay extra for curbside clothes recycling was 

analyzed for the College of Textiles and the College of Engineering individually in Sections 

4.2.5.1.4 and 4.2.5.2.4. Results from the one-way ANOVA test indicated that there was not a 

significant difference in willingness to pay extra between the households who do and do not 

recycle textiles (see Table 4.45 and Table 4.57). In this section, participants from the College 

of Textiles and the College of Engineering were compared in terms of willingness to pay extra 

for curbside clothes recycling. The number of responses for different payment choices for the 

participants from the College of Textiles and the College of Engineering can be found in Table 

4.62. Figure 4.33 shows the distribution of the College of Textiles and the College of 

Engineering responses to the amount they are willing to pay for curbside textile recycling, 

which shows that the participants from the College of Textiles are somewhat more willing to 

pay extra money than the College of Engineering for curbside textile recycling. A one-way 
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ANOVA test was conducted between the two colleges, which shows that there was not a 

significant difference between the two groups (Table 4.63).  

 
Table 4.62: Amount Participants from the College of Textiles and the College of Engineering are 

Willing to Pay Extra for Curbside Textile Recycling 
Willing to Pay Extra for 
Curbside Textile Recycling 

All Participants College of Textiles
College of 

Engineering 

$0 Per Month 306 122 184 

Less than $2 Per Month 177 84 93 

$2 to $5 Per Month 167 73 94 

$5 to $10 Per Month 34 14 20 

Greater than $10 Per Month 9 5 4 

 
 

 
 

Figure 4.33: Plot of Percentage of Responses of Amount Participants are Willing to Pay Extra 
for Curbside Textile Recycling for the College of Textiles and the College of Engineering  

 
 

Table 4.63: Analysis of Variance for Percentage of Responses of Amount Participants are 
Willing to Pay Extra for Curbside Textile Recycling for the College of Textiles and the College 

of Engineering 
Source DF Sum of Squares Mean Square F Ratio Prob > F

College 1 0.9828 0.9828 0.9897 0.3202 

Error 691 686.2235 0.9930   

C. Total 692 687.2063    

0

5

10

15

20

25

30

35

40

45

50

$0 Per Month Less than $2 Per
Month

$2 to $5 Per Month $5 to $10 Per
Month

Greater than $10
Per Month

P
e
rc
e
n
ta
ge

 o
f 
R
e
sp
o
n
se
s

Amount Extra

College of Textiles

College of Engineering



121 
 

 

4.2.6 Analysis of Research Objective 1-f  

Research Objective 1-f is to determine if factors influencing clothing and shoes purchasing 

decisions are related to consumer’s clothing and shoes disposal behavior. Questions 26-28 of 

the survey were designed to analyze consumer purchasing behavior related to second-hand 

clothing and shoes.  

4.2.6.1  Analysis of Research Objective 1-f for the College of Textiles 

In this section, participants were asked, “Have you ever purchased any textile products made 

from recycled materials?”  From the 298 usable responses, 199 of them responded yes, 80 of 

them responded not sure, 14 of them responded no, and five responded that they did not realize 

that it was an option (see Table D.27). Table 4.64 shows the distribution of responses to the 

question regarding purchase and use of second-hand clothes or shoes. 

Table 4.64: Distribution of Responses to Buy/Wear Second-Hand Clothes and Shoes 
Buy/Wear second-hand clothes and shoes Number of Responses 

Yes, I buy used clothes and shoes online 69 

Yes, I buy used clothes and shoes in charity shops 136 

Yes, I buy used clothes and shoes at flea markets/ garage sale 112 

Yes, I wear used clothes and shoes given to me 178 

Yes, my children wear used clothes given to us 7 

No, I never buy used clothes and shoes 72 

Did not realize this was an option 9 

            In order to determine the factors that have an influence on general clothes and shoes 

purchasing decisions, a question was designed with seven factors (see Appendix A, Question 

28). Participants were asked to rate the influence of each of these seven factors using a five 
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point Likert scale. Factor analysis was used to identify and categorize these purchasing decision 

factors. 

Table 4.65 specifies that the first eigenvalue accounts for 40.28% of the variation, and 

the second eigenvalue accounts for 20.87%, for a total of 61.16%. The eigenvalues (see Table 

4.65) and Scree Plot (see Figure 4.34) show two factors above one, which demonstrates the 

number of purchasing decision factors that contribute to the maximum amount of variance and 

shows the slope of the curve levels out after two factors. 

Table 4.65: Eigenvalues for Purchasing Decision Factors for the College of Textiles 

 
 
 
 
 
 

 
Figure 4.34: Scree Plot for Purchasing Decision Factors for the College of Textiles 

Table 4.66 reveals 2 purchasing decision factors, which were named Social Policy, and 

Product Attribute. A nonparametric Wilcoxon test blocked on the respondents was done to find 

the differences between these factors. The null hypothesis was that there are no differences 

between the means of the purchasing decision factors. Figure 4.35 shows that quality and price 
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are the most important factors, followed by fashion, then the other four factors (fair trade, made 

from recycled material, product design to be recycled after used, and made in USA).  

The results of the nonparametric Wilcoxon test reject the null hypothesis with p-value 

< .0001, which indicates that there is a significant different between the means of the purchasing 

decision factors. The output of the Steel-Dwass method in Table D.28 shows that there is 

statistically no difference between the purchasing decision factors of products designed to be 

recycled after use, and those made in the USA, fair trade products, and those made from 

recycled material, which indicates that the means are the same. The results also show that there 

is not a significant difference between the means of quality and price (see Table D.28). 

However, based on the score means from the Wilcoxon tests, quality (i.e., score mean = 

1641.62), and price (i.e., score mean = 1623.33) have the highest score means and are the most 

important factors (see Table 4.67). It is interesting to rate that although students want to recycle 

textiles, quality, price, and fashion are more important than the social policy factors. 

Table 4.66: Purchasing Decision Factors Loadings on PCA with Varimax Rotation from the 
College of Textiles Responses 

Purchasing Decision Factors Social Policy Product Attribute 
Product Design to Be Recycled After 
Used 

0.8877 0.0434 

Made From Recycled Material 0.8859 0.0431 
Fair Trade Products 0.8368 0.0786 
Made in USA 0.4581 0.0438 
Fashion 0.0268 0.5750 
Price 0.0877 0.4468 
Quality 0.0987 0.4296 
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Figure 4.35: One-Way Analysis of Data by Purchasing Decision Factors from the College of 

Textiles Responses 
 
 

Table 4.67: Score Mean from Nonparametric Wilcoxon Test on Purchasing Decision Factors 
(Rank Sums) for the College of Textiles Responses 

Additional Option Score Mean 
Product Designed to Be Recycled After Use 702.32 
Made From Recycled Material 619.09 
Fair Trade Products 709.17 
Made in USA 613.68 
Fashion 1377.30 
Price 1623.33 
Quality 1641.62 

 

 
4.2.6.2  Analysis of Research Objective 1-f for the College of Engineering 

In this section, the same question as described in Section 4.2.6.1 (Have you ever purchased any 

textile products made from recycled materials?) was asked for the College of Engineering. Of 

all 395 usable responses, 186 of them responded yes, 163 of them responded not sure, 19 of 

them responded no, and 27 responded that they did not realize that it was an option (see Table 

E.29). Table 4.68 shows the distribution of responses from the College of Engineering to 

Question 26. 
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Table 4.68: Distribution of Responses from the College of Engineering to Buy/Wear Second-
Hand Clothes and Shoes 

Buy/Wear second-hand clothes and shoes Number of Responses 

Yes, I buy used clothes and shoes online 47 

Yes, I buy used clothes and shoes in charity shops 132 

Yes, I buy used clothes and shoes at flea markets/ garage sales 80 

Yes, I wear used clothes and shoes given to me 257 

Yes, my children wear used clothes given to us 13 

No, I never buy used clothes and shoes 92 

Did not realize this was an option 7 

 

In this section, seven purchasing decision factors regarding Question 28 of the survey 

(i.e., which of the following factors have an influence on your clothes and shoes decisions?) 

were studied. In order to find the differences between these purchasing decision factors, the 

nonparametric Wilcoxon rank sum test was conducted to examine the null hypothesis (H0) 

described in Section 4.2.6.1. Figure 4.36 shows that price and quality are the most important 

factors, followed by fashion, then the other four factors (fair trade, made from recycled material, 

product designed to be recycled after use, and made in USA).  

The output of the Wilcoxon test (i.e., p-value <.0001) shows that there is a significant 

difference between the means of the purchasing decision factors. The results of output from 

Steel-Dwass in Table E.30 is the same as the results from the College of Textiles, which shows 

that there is no statistical difference between the purchasing decision factors of product 

designed to be recycled after use, and those made in the USA, fair trade products, and those 

made from recycled material, which indicates that the means are the same. The results also 

show that there is not a significant difference between the means of quality and price (see Table 
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E.30). Owing the results from the score means from the Wilcoxon tests, price (i.e., score mean 

= 2253.26), and quality (i.e., score mean = 2227.77), have the highest score means and are the 

most important factors (see Table 4.69). 

 
Figure 4.36: One-Way Analysis of Data by Purchasing Decision Factors from the College of 

Engineering Responses 
 

Table 4.69: Score Mean from Nonparametric Wilcoxon Test on Purchasing Decision Factors 
(Rank Sums) for the College of Engineering Responses 

Additional Option Score Mean 
Product Designed to Be Recycled After Use 902.98 
Made From Recycled Material 874.45 
Fair Trade Products 951.81 
Made in USA 880.38 
Fashion 1590.36 
Price 2253.26 
Quality 2227.77 

 

4.2.6.3  Analysis of Research Objective 1-f in Regards to Comparing the College of 

Textiles and the College of Engineering 

In this section, based on the seven factors described in section 4.2.6.1, factor analysis was 

conducted to reduce the number of factors that have an influence on clothes and shoes 

purchasing decisions for the College of Textiles and the College of Engineering. The output 
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from the eigenvalues (see Table 4.70) shows two eigenvalues greater than one, indicating two 

factors. The Scree Plot (see Figure 4.37) supports this finding. The first eigenvalue accounts for 

41.686% of the variation, and the second eigenvalue accounts for 19.922%, for a total of 

61.608%. The two identified factors from the factor analysis are the same as the two factors 

labeled from the College of Textiles and the College of Engineering responses, which were 

named Social Policy, and Product Attribute (see Table 4.66 and Table 4.71). 

Table 4.70: Eigenvalues for Purchasing Decision Factors for the College of Textiles and the 
College of Engineering 

 
 
 

 
Figure 4.37: Scree Plot for Purchasing Decision Factors for the College of Textiles and the 

College of Engineering  
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Table 4.71: Purchasing Decision Factors Loadings on PCA with Varimax Rotation for the 
College of Textiles and the College of Engineering  

Purchasing Decision Factors Social Policy Product Attribute 

Product Design to Be Recycled 
After Used 

0.9170 0.0420 

Made From Recycled Material 0.8844 0.0552 

Fair Trade Products 0.8422 0.1066 

Made in USA 0.4801 0.0498 

Fashion 0.1277 0.5069 

Price 0.0619 0.4904 

Quality -0.0386 0.3946 

A nonparametric Wilcoxon test was conducted to find the effect of he two identified 

factors (i.e., Social Policy and Product Attribute) on recycling textiles between the College of 

Textiles and the College of Engineering. t The following null and alternative hypotheses were 

developed for each identified purchasing factor, Xi, which is defined in Table 4.72: 

H0, i: There is no significant difference between households from the College of Textiles 

and the College of Engineering who do or do not recycle textiles and make purchases 

based on Xi. 

HA, i: There is a significant difference between households from the College of Textiles 

and the College of Engineering who do or do not recycle textiles and make purchases 

based on Xi. 

Table 4.72 shows a summary table of hypothesis tests based on the p-value of the 

nonparametric Wilcoxon test for both the College of Textiles and the College of Engineering. 

The output from the Wilcoxon test shows that the p-value for both hypothesis 1 (social policy) 

and hypothesis 2 (product attribute) is less than the significance level of 0.05. Thus, the null 

hypothesis for these two hypotheses is rejected, which indicates that there is a significant 
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difference between the households from the College of Textiles and the College of Engineering 

who do or do not recycle textiles for the purchasing factors of “Social Policy” and “Product 

Attribute”. Table 4.73 shows the Steel-Dwass method and score means from the Wilcoxon tests. 

The results of the output from Steel-Dwass shows that there is a significant difference between 

those who recycle textiles from the College of Textiles and those who recycle textiles or not 

from the College of Engineering for both “Social Policy” and “Product attribute”. Based on 

the higher score mean, households who recycle textiles from the College of Textiles are more 

interested in “Social Policy” and “Product Attribute” than the College of Engineering. 

Table 4.72: Summary Table of Nonparametric Wilcoxon Test Results for Determining the 
Difference between the College of Textiles and the College of Engineering for Purchasing 

Factors 

i Xi Prob> χ2 Practical Conclusion 

1 Social Policy <.0001 
There is a significant difference between those who do or do not recycle 
textiles from the College of Textiles and the College of Engineering for 
the social policy factor. 

2 
Product 
Attribute 

<.0001 
There is a significant difference between those who do or do not recycle 
textiles from the College of Textiles and the College of Engineering for 
the product attribute factor. 
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Table 4.73: Nonparametric Comparisons for All Pairs Using Steel-Dwass Method for 
Differences between the College of Textiles and the College of Engineering for Purchasing 

Factors 

i Xi Level 
Score 
Mean 

Level 
Score 
Mean 

p-Value 

1 

S
oc

ia
l P

ol
ic

y 

Recycling Textiles-College of 
Textiles 

397.581
Recycling Textiles- College of 
Engineering 

314.388 <.0001* 

Recycling Textiles- College of 
Textiles 

397.581
Not Recycling Textiles- 
College of Engineering 

266.649 0.0009* 

Recycling Textiles-College of 
Engineering 

314.388
Not Recycling Textiles- 
College of Engineering 

266.649 0.5309 

Not Recycling Textiles- 
College of Textiles 

381.833
Not Recycling Textiles- 
College of Engineering 

266.649 0.1422 

Recycling Textiles- College of 
Textiles 

397.581
Not Recycling Textiles- 
College of Textiles 

381.833 0.9923 

Recycling Textiles- College of 
Engineering 

314.388
Not Recycling Textiles- 
College of Textiles 

381.833 0.3674 

2 

P
ro

du
ct

 A
tt

ri
bu

te
 

Recycling Textiles- College of 
Textiles 404.179

Recycling Textiles- College of 
Engineering 311.902 <.0001* 

Recycling Textiles- College of 
Textiles 404.179

Not Recycling Textiles- 
College of Engineering 260.189 0.0002* 

Recycling Textiles- College of 
Engineering 311.902

Not Recycling Textiles- 
College of Engineering 260.189 0.4719 

Not Recycling Textiles- 
College of Textiles 357.426

Not Recycling Textiles- 
College of Engineering 260.189 0.7397 

Recycling Textile- College of 
Textiles 404.179

Not Recycling Textiles- 
College of Textiles 357.426 0.3312 

Recycling Textiles- College of 
Engineering 311.902

Not Recycling Textiles- 
College of Textiles 357.426 0.7139 

Figure 4.38 shows the boxplots of households who do or do not recycle textiles for each 

purchasing factor from the College of Textiles and the College of Engineering. 
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A  Not Recycling textiles/College of Engineering 

B  Not Recycling textiles/College of Textiles 

C  Recycling textiles/College of Engineering 

D  Recycling textiles/College of Textiles 

Figure 4.38: Box-Plots for Different Purchasing Factors for Participants Who Do or Do Not 
Recycle Textiles from the College of Textiles and College of Engineering 

4.3 Analysis of Research Objective 1 for the General Population in the U.S. 

In Sections 4.2.1- 4.2.6, Research Objective 1 was analyzed for the College of Textiles and the 

College of Engineering. In this section, the general U.S. population was studied in the same 

manner as the College of Textiles and the College of Engineering as well as the differences 
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between the students and the general U.S. population. Chapter 3 described five sub-objectives 

for Research Objective 1, which will be analyzed in the following sections. 

 

4.3.1 Analysis of Research Objective 1-a for the General U.S. Population / 
Comparison of Students and the General U.S. Population 

Like Section 4.2.1, a Homogeneity chi-square test was conducted to examine the same general 

null and alternative hypotheses described in Section 4.2.1.1 [i.e., the null hypothesis: There is 

no significant difference between consumer demographic category i, and textile recycling 

behavior (i.e., consumers recycle textiles or not)].  

4.3.1.1  Analysis of Research Objective 1-a for the General U.S. Population 

Table 4.74 shows a summary table of hypothesis tests based on the p-value of the chi-square 

test for the general U.S. Population. For those categories that have only two responses (e.g., 

male and female), Fisher’s Exact test was used to obtain the chi-square statistics. Details of this 

demographic statistical analysis can be found in Appendix D. Results from the Person chi-

square and Fisher’s Exact test indicate that there is a significant difference between recycling 

textiles and the demographic factors of gender, income, marital status, living arrangement, and 

type of dwelling. Age, ethnicity, and education do not have an impact on recycling textiles. 
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Table 4.74: Summary Table of Hypothesis Tests for Objective 1-a for U.S. Population 

i Xi Prob> χ2 Practical Conclusion 

1 Gender 0.0106* Females tend to recycle textiles more than males 

2 Age 0.6647¥ 
There is no difference in textile recycling behavior between 
different age groups. 

3 Ethnicity 0.1226¥ 
There is no difference in textile recycling behavior concerning 
household ethnicity. 

4 Education 0.1736¥ 
There is no difference in textile recycling behavior concerning 
household education. 

5 Income 0.0039¥ 
Households with higher income are more likely to recycle textiles 
than lower income groups  

6 Marital Status 0.0556* 
There is a slight difference in recycling textile between married 
and single participants. Married respondents are more likely to 
recycle textiles than single. 

7 
Living 

Arrangement 
0.0367* 

Households who own their living arrangement are more likely to 
recycle textiles than those who rent. 

8 
Type of 

Dwelling 
0.0034* 

Households who are living in house or townhouse are more likely 
recycle textiles than those who live in apartment. 

*Fisher’s Exact Test, ¥Homogeneity Test 

Of the 209 general U.S. population responses, only one respondent classified their 

gender as other, which was too small (less than five) to meet the test assumptions. Therefore, 

this category was excluded in the analysis. 86.6% of all respondents surveyed recycle some 

textile products (e.g., apparel, shoes, bedding and sheets, and towels). When analyzing the data 

according to gender, 91.3% of female respondents recycle textiles compared to 79% of male 

respondents. Based on the results of the one sided Fisher test (i.e., p-value=0.0106), the null 

hypothesis was rejected. This implies that females are more likely to recycle textiles than males 

(see Table G.1-Table G.2 and Figure G.1). 
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For hypotheses two through four as indicated by Table 4.74, we failed to reject the null 

hypothesis, and there was no difference in textile recycling in regards to age, ethnicity, and 

education. The detailed analysis can be found in Appendix G, Table G.3-Table G.8 and Figure 

G.2-Figure G-4.  

In the fifth hypothesis, the relationship between consumer textile recycling and 

household income levels was explored. Due to the small number of responses for different 

income categories, “Prefer not to answer” was excluded from the income categories and 

household income was divided into the three groups of under $20,000, $20,000-$80,000, and 

over $80,000. Based on the results from Pearson chi-square (i.e., p-value=0.0039), the null 

hypothesis was rejected, which indicates that in this sample, there is a significant difference in 

textile recycling behavior in regards to household income. Higher income households are more 

likely to recycle textiles than the lower households’ income (see Table G.9-Table G.10 and 

Figure G.5).   

The sixth demographic hypothesis examines the relationship between consumer textile 

recycling and marital status. Since the p-value from the results of Fisher’s Exact test (i.e., p-

value=0.0556) was close to the significance level of 0.05, the null hypotheses that marital status 

does not affect textile recycling was rejected. Therefore, in this sample, there is a slight different 

between single and married people. Married people are more likely to recycle textiles than 

singles (see Table G.11-Table G.12 and Figure G.6).    

The seventh demographic hypothesis was used to test the relationship between textile 

recycling and living arrangement. Based on the results of the one sided Fisher’s Exact test (i.e., 

p-value=0.0367), the null hypothesis was rejected, which means that in this sample, there is a 

significant difference in textile recycling behavior with regards to households that rent or own. 
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Households who own their home are more likely to recycle textiles than those who rent (see 

Table G.13-Table G.14 and Figure 6.7).    

Finally, the eighth demographic hypothesis examines the relationship between 

consumer textile recycling and type of dwelling. To perform the homogeneity test, two 

categories were combined and two categories were excluded from the data, as was described in 

the analysis of the eighth hypothesis for the College of Textiles. Based on the results from 

Fisher’s Exact test (i.e., p-value=0.0034), the null hypothesis was rejected, which indicates that 

in this sample, there is a significant difference in textile recycling behavior with regards to type 

of dwelling. Consumers who live in a house or townhouse are more likely to recycle textiles 

than those living in an apartment (see Table G.15-Table G.16 and Figure G.8). 

4.3.1.2  Analysis of Research Objective 1-a in Regards to Comparing Students and 

the General U.S. Population 

Recall from Sections 4.2.1.3, the College of Textiles and the College of Engineering were 

compared concerning demographics, and results indicated that there is a significant difference 

between colleges and the demographic factors of age, ethnicity, and marital status. In this 

section, comparison tests between students and the general U.S. population were conducted to 

determine if demographics has any relationship with clothing and shoes disposal behavior. As 

discussed earlier in this section, the same null and alternative hypothesis were developed, where 

“i” represents the number of hypotheses and “Xi” indicates the demographic factor. However, 

this section is different. In order to compare the students and demographic factors, nominal 

logistic regression and was used to analyze the data. Table 4.75 shows a summary of the p-

values of the chi-square statistics. The results of the interactions of demographics and college 

will be compared and explained in detail. 
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Table 4.75: Summary Table of Hypothesis Tests for Comparing Consumer Demographics 
Between Students and General U.S. Population 

i Xi Prob> χ2 Practical Conclusion 

1 Gender 0.2671 There is no significant interaction of gender and population in textile 
recycling behavior. 

2 Age 0.3161 There is no significant interaction between age and population in 
textile recycling behavior. 

3 Ethnicity <0.0001* 

There is a significant interaction between ethnicity and population. 
Asian or Pacific Islanders from the general U.S. population are more 
likely to recycle textiles than those students. In addition Caucasian and 
African American students are more likely to recycle textiles than the 
general U.S. population. 

4 Education 0.0062* 
There is a significant interaction between education and population. 
Higher educated consumers from the general U.S. population are more 
likely to recycle textiles than higher educated students. 

5 Income 0.0548* 

There is a slight interaction between households’ income and 
population. Students with income under $20,000 are more likely to 
recycle textiles than the general U.S. population with income under 
$20,000. 

6 
Marital 
Status 

0.0026* 
There is a significant interaction between marital status and 
population. Married households from the general U.S. population are 
more likely to recycle textiles than married students. 

7 
Living 

Arrangement 
0.3505 

There is no interaction between living arrangement and population in 
textile recycling behavior.  

8 
Type of 

Dwelling 
0.1777 

There is no interaction between type of dwelling and population in 
textile recycling behavior. 

The results of the generalized linear model show that there is a significant interactions 

between demographics and the two populations (i.e., students and general U.S. population) for 

the demographic factors of ethnicity, education, income, and marital status, which will be 

explained in details. 

Demographic hypothesis three was used to determine if there is an interaction between 

consumer textile recycling and ethnicity from the student and general U.S. population. Since a 

majority of the respondents recycle textiles in this sample, some of the counts in the contingency 
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table were small (i.e., a count less than five responses), especially for those associated with not 

recycling textiles. Therefore, in this section, two ethnicity categories (i.e., Native American or 

American Indian, and Other) were excluded from the analysis. The output from the Two-Factor 

Model (i.e., p-value < 0.0001) shown in Table 4.76 supports the conclusion that respondents 

ethnicity and their population have an effect on recycling textiles. Owing to the results from the 

Likelihood ratio test in Table 4.77, a p-value for all of the main effects was not significance 

(greater than the significant level of 0.05), but there was a significant interaction between 

ethnicity and population (i.e., p-value < .0001). Thus, the null hypothesis was rejected and we 

concluded that there is a significant interaction between ethnicity and population. Since there 

is a significant difference between the two populations, a contrast test from the generalized 

linear model was conducted to show the differences between the general U.S. population and 

students in each ethnicity category (i.e., African-American, Asian or Pacific Islander, 

Caucasian, and Hispanic/Latino). Based on the contrast test results shown in Table 4.78, there 

is a significant difference between the general U.S. population and students for all ethnic 

categories (p-value is less than the significant level of 0.05) except for Hispanic/Latino, which 

shows a p-value of greater than 0.05 (i.e., p-value=0.7780). 

Table 4.76: Whole Model on Effect of Ethnicity and Population on Recycling Textiles 
Model -LogLikelihood DF ChiSquare Prob>ChiSq 

Difference 24.04705 7 48.0941 <.0001* 
Full 258.24673    
Reduced 282.29378    

Table 4.77: Effect of Likelihood Ratio Tests on Ethnicity and Population 
Source DF L-R ChiSquare Prob>ChiSq 

Ethnicity 3 3.9243 0.2698 

Population 1 1.7063 0.9997 

Ethnicity* Population 3 21.7248 <.0001* 



138 
 

 
Table 4.78: Contrast test on Generalized Linear Model on Effect of Ethnicity and Population on 

Recycling Textiles 
Level (+1) Level (-1) -LogLikelihood DF L-R ChiSquare Prob>ChiSq

African-American* 
General U.S. Population 

African-American* 
Student 

264.0721 1 11.6507 0.0006 

Asian or Pacific 
Islander* General U.S. 
Population 

Asian or Pacific 
Islander* Student 262.6019 1 8.7104 0.0031 

Caucasian* General 
U.S. Population 

Caucasian* Student 
260.6049 1 4.7164 0.0298 

Hispanic/Latino* 
General U.S. Population 

Hispanic/Latino* 
Student 

258.2864 1 0.0794 0.7780 

 

For those ethnic categories that show significant differences between the two 

populations (e.g., Caucasian general U.S. population and Caucasian student), Fisher’s Exact 

test was used to obtain the chi-square statistics and to determine which group is more likely to 

recycle textiles. Results from Fisher’s Exact tests shown in Tables 4.79-4.81 indicate that 

African-American and Caucasian students are more likely to recycle textiles than the general 

U.S. population. In contrast, Asian or Pacific Islanders from the general U.S. population are 

more likely to recycle textiles than students  

Table 4.79: Fisher's Exact Test for African-Americans from the General U.S. Population and 
Students 

Fisher's 
Exact Test 

Prob Alternative Hypothesis 

Left 1.0000 Prob(Textile Recycling=1) is greater for [Ethnicity, Population]=African-
American, General U.S. Population than African-American, Student 

Right 0.0033* Prob(Textile Recycling=1) is greater for [Ethnicity, Population]=African-
American, Student than African-American, General U.S. Population 

2-Tail 0.0033* Prob(Textile Recycling=1) is different across [Ethnicity, Population] 
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Table 4.80: Fisher's Exact Test for Asian or Pacific Islanders from the General U.S. Population 
and Students 

Fisher's 
Exact Test 

Prob Alternative Hypothesis 

Left 0.0133* Prob(Textile Recycling=1) is greater for [Ethnicity, Population]=Asian or Pacific 
Islander, General U.S. Population than Asian or Pacific Islander, Student 

Right 1.0000 Prob(Textile Recycling=1) is greater for [Ethnicity, Population]=Asian or Pacific 
Islander, Student than Asian or Pacific Islander, General U.S. Population 

2-Tail 0.0171* Prob(Textile Recycling=1) is different across [Ethnicity, Population] 

 
Table 4.81: Fisher's Exact Test for Caucasians from the General U.S. Population and Students 

Fisher's 
Exact Test 

Prob Alternative Hypothesis 

Left 0.9906 Prob(Textile Recycling=1) is greater for [Ethnicity, Population]=Caucasian, 
General U.S. Population than Caucasian, Student 

Right 0.0208* Prob(Textile Recycling=1) is greater for [Ethnicity, Population]=Caucasian, 
Student than Caucasian, General U.S. Population 

2-Tail 0.0279* Prob(Textile Recycling=1) is different across [Ethnicity, Population] 

The fourth demographic hypothesis explores the interaction between consumer textile 

recycling and education from the student and general U.S. populations. Due to the small number 

of responses in the “less than high school degree” and “professional degree” groups, educational 

level was categorized into the four groups: “high school or less than high school”, “associate 

degree or some college degree”, “bachelor degree”, and “graduate and professional degree”. 

The output from the whole model shown in Table 4.82 (i.e., p-value=0.0005) supports the 

conclusion that respondents’ education and population have an effect on recycling textiles. 

Owing to the results from the Likelihood ratio chi-square tests in Table 4.83, none of the main 

effects was significant, but there was a significant interaction between education and population 

regarding textile recycling (i.e., p-value=0.0062). Therefore, the null hypothesis was rejected, 

which indicates the effect of education does not depend on population. Based on the results 

from the contrast test (see Table 4.84), there is a significant difference between the general U.S. 

population and students for “associate degree or some college degree”, and there is a significant 

difference between the two populations for “graduate or professional degree” (p-value is less 
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than the significance level of 0.05). The results from the contrast test shows that there is not a 

significant difference between the two populations for “bachelor’s degree and high school” or 

“GED or less than high school degree”, since the p-value is greater than the significance level 

of 0.05 (see Table 4.84).  

Table 4.82: Whole Model on Effect of Education and Population on Recycling Textiles 

Model -LogLikelihood DF ChiSquare Prob>ChiSq 

Difference 12.98094 7 25.9618 0.0005* 

Full 284.17907    

Reduced 297.16001    

 

Table 4.83: Effect of Likelihood Ratio Tests on Education and Population 
Source DF L-R ChiSquare Prob>ChiSq 
Education 3 3.6357 0.3036 
Population 1 0.0287 0.8654 
Education* Population 3 12.3898 0.0062* 

 
 

Table 4.84: Contrast test on Generalized Linear Model on Effect of Education and Population 
on Recycling Textiles 

Level (+1) Level (-1) -LogLikelihood DF L-R ChiSquare Prob>ChiSq

Associate Degree or 
Some College Degree* 
General U.S. Population 

Associate Degree or 
Some College Degree 
* Student 

287.1222 1 5.8862 0.0152 

Bachelor’s Degree* 
General U.S. Population 

Bachelor’s Degree * 
Student 284.2919 1 0.2258 0.6346 

Graduate or 
Professional Degree* 
General U.S. Population 

Graduate or 
Professional Degree * 
Student 

286.9129 1 5.4677 0.0193 

High School or GED or 
Less than High School* 
General U.S. Population 

High School or GED 
or Less than High 
School * Student 

284.9267 1 1.4953 0.2213 

 

For those education categories that show significant differences between the two 

populations (e.g., “associate degree or some college degree general U.S. population” and 

“associate degree or some college degree student”), Fisher’s Exact test was used to obtain the 
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chi-square statistics and to determine which group is more likely to recycle textiles. In Table 

4.85 and Table 4.86 results from Fisher’s Exact tests indicate that participants who completed 

their “associate degree or some college degree” from the student population are more likely to 

recycle textiles than the general U.S. population. In contrast, those who completed “graduate or 

professional degree” from the general U.S. population are more likely to recycle textiles than 

students. 

 
Table 4.85: Fisher's Exact Test for Associate Degree or Some College Degree from the General 

U.S. Population and Students 
Fisher's 
Exact Test 

Prob Alternative Hypothesis 

Left 0.9965 Prob(Textile Recycling=1) is greater for [Education, Population]=Associate degree 
or some college, General U.S. Population than Associate degree or some college, 
Student 

Right 0.0121* Prob(Textile Recycling=1) is greater for [Education, Population]=Associate degree 
or some college, Student than Associate degree or some college, General U.S. 
Population 

2-Tail 0.0121* Prob(Textile Recycling=1) is different across [Education, Population] 

 
 

Table 4.86: Fisher's Exact Test for Graduate Degree and Professional Degree from the General 
U.S. Population and Students 

Fisher's 
Exact Test 

Prob Alternative Hypothesis 

Left 0.0219* Prob(Textile Recycling=1) is greater for [Education, Population]=Graduate degree 
and Professional degree (MD, JD, etc.), General U.S. Population than Graduate 
degree and Professional degree (MD, JD, etc.), Student 

Right 0.9957 Prob(Textile Recycling=1) is greater for [Education, Population]=Graduate degree 
and Professional degree (MD, JD, etc.), Student than Graduate degree and 
Professional degree (MD, JD, etc.), General U.S. Population 

2-Tail 0.0311* Prob(Textile Recycling=1) is different across [Education, Population] 

Next, in the fifth hypothesis the interaction between consumer textile recycling and 

household income levels from students and the general U.S. population was explored. As 

described in section 4.2.1, in order to get a reasonable chi-square value, household income was 
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divided into five groups (under $20,000, $20,000-$59,999, $60,000-$99,999, over $100,000, 

and prefer not to answer) because of the small number of responses for different income 

categories. The results from the Whole Model shown in Table 4.87 (i.e., p-value=0.0125) 

support the conclusion that household income level and their population have an effect on 

recycling textiles. Based on the Likelihood ratio chi-square test displayed in Table 4.88, the 

main effect of income was significant (i.e., p-value=0.0028), and since the p-value is very close 

to the significance level of 0.05, there is a slight interaction between household income and 

population regarding textile recycling (i.e., p-value=0.0548). Thus, the null hypothesis was 

rejected, which indicates the effect of household income depends on population. Owing to 

contrast test results in Table 4.89, there is not a significant difference between the general U.S. 

population and students for household income level, except for the income level of under 

$20,000, since the p-value is less than the significance level of 0.05 (i.e., p-value=0.0037). 

Table 4.87: Whole Model on Effect of Household Income Level and Population on Recycling 
Textiles 

Model 
-LogLikelihood DF ChiSquare Prob>ChiSq 

Difference 10.52064 9 21.0412 0.0125* 
Full 286.63937    
Reduced 297.16001    

Table 4.88: Effect of Likelihood Ratio Tests on Household Income Level and Population 
Source DF L-R ChiSquare Prob>ChiSq

Income  4 16.1545 0.0028* 
Population 1 0.2096 0.6470 
Income * Population 4 9.2671 0.0548 
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Table 4.89: Contrast Test on Generalized Linear Model on Effect of Household Income and 

Population on Recycling Textiles 
Level (+1) Level (-1) -LogLikelihood DF L-R ChiSquare Prob>ChiSq

Under $20,000* General 
U.S. Population 

Under $20,000* 
Student 

290.8513 1 8.4239 0.0037 

$20,000 to $59,999* 
General U.S. Population 

$20,000 to $59,999* 
Student 

286.6406 1 0.0026 0.9590 

$59,999 to $99,999* 
General U.S. Population 

$59,999 to $99,999* 
Student 

286.6393 1 0.00006 0.9934 

Over $100,000* General 
U.S.  Population 

Over $100,000* 
Student 

287.9261 1 2.5736 0.1086 

Prefer not to Answer* 
General U.S. Population 

Prefer not to Answer 
* Student 287.5876 1 1.8966 0.1684 

Fisher’s Exact test was used to obtain the chi-square statistics and to determine which 

household’s income group are more likely to recycle textiles. In Table 4.90, results from 

Fisher’s Exact tests indicate that participants with income under $20,000 from student 

population are more likely to recycle textiles than the general U.S. population.  

Table 4.90: Fisher's Exact Test for Household’s Income Under $20,000 from the General U.S. 
Population and Students 

Fisher's 
Exact Test 

Prob Alternative Hypothesis 

Left 0.9992 Prob(Textile Recycling=1) is greater for [Income, Population]=Under $20,000, 
General U.S. Population than Under $20,000, Student 

Right 0.0032* Prob(Textile Recycling=1) is greater for [Income , Population] =Under $20,000, 
Student than Under $20,000, General U.S. Population 

2-Tail 0.0049* Prob(Textile Recycling=1) is different across [Income, Population] 

The sixth demographic hypothesis examines the interaction between consumer textile 

recycling and marital status from the students and the general U.S. population. Based on the 

Two-Factor Model test in Table 4.91 (i.e., p-value=0.0076), there is a significant effect of 

marital status on recycling textiles depending on the population. The Likelihood ratio test 

results found in Table 4.92 showed that the main effects were not significant, but there was a 

significant marital status and population interaction (i.e., p-value=0.0026). Based on the 
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contrast test results in Table 4.93, there is a significant difference between the general U.S. 

population and students for married and single participants (p-value is less than the significance 

level of 0.05). 

Table 4.91: Two-Factor Model on Effect of Marital Staus and Population on Recycling Textiles 
Model -LogLikelihood DF ChiSquare Prob>ChiSq 
Difference 5.9739 3 11.9478 0.0076* 
Full 291.1860    
Reduced 297.1600    

 

Table 4.92: Effect of Likelihood Ratio Tests on Marital Status and Population 
Source DF L-R ChiSquare Prob>ChiSq
Marital Status 1 0.3505 0.5538 
Population 1 0.1612 0.6880 
Marital Status*Population 1 9.0689 0.0026* 

 
 

Table 4.93: Contrast Test on Generalized Linear Model on Effect of Marital Status and 
Population on Recycling Textiles 

Level (+1) Level (-1) -LogLikelihood DF L-R ChiSquare Prob>ChiSq

Married* General U.S. 
Population 

Married* Student 293.1035 1 3.8350 0.0501 

Single* General U.S. 
Population 

Single* Student 294.8025 1 7.2329 0.0071 

 

Fisher’s Exact test was used to obtain the chi-square statistics and to determine which 

household income group is more likely to recycle textiles. Results from Fisher’s Exact tests 

found in Table 4.94 and Table 4.95 indicate that married people from the general U.S. 

population are more likely to recycle textiles than married students. In contrast, single students 

are more likely to recycle textiles than singles from the general U.S. population. 
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Table 4.94: Fisher's Exact Test for Married Participants from the General Population and 
Students 

Fisher's 
Exact Test 

Prob Alternative Hypothesis 

Left 0.0433* 
Prob(Textile Recycling=1) is greater for [Marital Status, Population]=Married, 
General U.S. Population than Married, Student 

Right 0.9879 
Prob(Textile Recycling=1) is greater for [Marital Status, Population]=Married, 
Student than Married, General U.S. Population 

2-Tail 0.0732 Prob(Textile Recycling=1) is different across [Marital Status, Population] 

 
  

Table 4.95: Fisher's Exact Test for Single Participants from the General U.S. Population and 
Students 

Fisher's 
Exact Test 

Prob Alternative Hypothesis 

Left 0.9979 
Prob(Textile Recycling=1) is greater for [Marital Status, Population]=Single, 
General U.S. Population than Single, Student 

Right 0.0052* 
Prob(Textile Recycling=1) is greater for [Marital Status, Population]=Single, 
Student than Single, General U.S.  Population 

2-Tail 0.0080* Prob(Textile Recycling=1) is different across [Marital Status, Population] 

In the remaining four hypothesis as indicated by Table 4.75, we failed to reject the null 

hypothesis, and there was no significant effect due to the interaction based on the remaining 

four demographic hypotheses for students and the general U.S. population. Details can be found 

in Appendix H on Pages 325-327. 

4.3.2 Analysis of Research Objective 1-b for the General U.S. Population / 
Comparison Students and the General U.S. Population 

In Section 4.2.2, the distribution of the most common ways of recycling non-textile materials 

for those who do or do not recycle textiles was presented for students in the College of Textiles 

and the College of Engineering. This section displays the distribution of the most common ways 

of recycling non-textile materials for the general U.S. population and compares the NCSU 

students population with the general U.S. population for households who do or do not recycle 

textiles (Table 4.96). 
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Table 4.96: Distribution of Most Common Ways of Recycling Non-Textile Materials for 
Students and the General U.S. Population 

 
Type of 
Material 

Population 
Take to a 
Collection 

Center 

Use 
Curbside 
Collection

Use 
Collection 
Bins at My 
Residence 

Recycle Item 
at Place of 

Employment 

Other 
Method of 
Recycling

Do Not 
Recycle

Paper 

Recycling 
Textiles 

General U.S. Population 32 48 61 4 6 30 

Student 22 120 369 28 9 81 

Not 
Recycling 
Textiles 

General U.S. Population 4 7 4 1 0 12 

Student 2 5 38 1 1 17 

Glass 

Recycling 
Textiles 

General U.S. Population 43 45 51 4 4 34 

Student 25 133 384 8 8 71 

Not 
Recycling 
Textiles 

General U.S. Population 2 7 6 0 1 12 

Student 3 4 38 1 0 18 

Cardboard 

Recycling 
Textiles 

General U.S. Population 28 56 59 4 6 28 

Student 28 131 404 14 7 45 

Not 
Recycling 
Textiles 

General U.S. Population 5 6 4 0 1 12 

Student 2 4 41 2 0 15 

Aluminum 

Recycling 
Textiles 

General U.S. Population 52 38 52 2 7 30 

Student 33 117 343 11 11 114 

Not 
Recycling 
Textiles 

General U.S. Population 4 5 4 1 1 13 

Student 3 5 31 2 0 23 

Electronics 

Recycling 
Textiles 

General U.S. Population 77 19 17 5 24 39 

Student 182 26 103 32 55 231 

Not 
Recycling 
Textiles 

General U.S. Population 7 2 0 0 2 17 

Student 8 3 14 0 5 34 

Batteries 

Recycling 
Textiles 

General U.S. Population 62 21 16 6 21 55 

Student 121 25 83 27 30 343 

Not 
Recycling 
Textiles 

General U.S. Population 3 2 0 0 2 21 

Student 8 3 17 2 1 33 
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Figure 4.39 graphically shows that the use of collection bins at residences is the most 

common way for NCSU students who recycle textiles recycle paper, cardboard, plastic, glass, 

and aluminum. For those households from the general U.S. population, the same conclusion 

can be made except in addition to the use of collection bins at residents, curbside collection and 

taking item to a collection center were also methods commonly used to recycle paper, 

cardboard, plastic, glass, and aluminum. Although NCSU students who recycle textiles do not 

recycle electronics and batteries, most of the participants from the general U.S. population who 

recycle textiles also recycle electronics and batteries, with taking them to a collection center the 

most commonly used method of recycling them. Those households who do not recycle textiles 

from the general U.S. population do not as frequently recycle other material, but NCSU students 

who do not recycle textiles use the collection bins at residences to recycle paper, cardboard, 

plastic, glass, and aluminum, although they are less likely to recycle electronics and batteries. 
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Figure 4.39: Graphical Distribution of Most Common Way of Recycling (Comparing NCSU 
Students and the General U.S. Population) 
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4.3.3 Analysis of Research Objective 1-c for the General U.S. Population / 

Comparison Students and the General U.S. Population  

In Section 4.2.3, the number of responses by approximate percentage of time they use different 

clothing disposal methods was presented for the College of Textiles and the College of 

Engineering individually. In the following section the general U.S. population will be analyzed 

in term of using the different clothing disposal methods, and then students will be compared 

with the general U.S. population. 

4.3.3.1 Analysis of Research Objective 1-c for the General U.S. Population 

In this section, the number of responses from the general U.S. population by approximate 

percentage of time they use different clothing disposal methods is presented. Since the sum of 

several responses exceeded 100%, all data were normalized to 100%. Table 4.97 shows the 

results for the normalized data.  

Table 4.97: Number of Responses for the General U.S. Population by Different Clothing and 
Shoes Disposal Methods 

Percentage 0% 
1-

10% 
11-

20%
21-

30%
31-

40%
41-

50%
51-

60%
61-

70%
71-

80%
81-

90% 
91-

100% 
Total Number 
of 
Respondents Disposal Methods Number of Responses 

Donate to Charity 11 5 18 18 28 19 15 13 24 14 16 181 

Pass to Friends and 
Family 50 47 38 19 13 7 2 2 1 0 2 

181 

Throw Away 57 67 36 10 4 4 1 1 0 0 1 181 

Sell to Consignment 91 3 40 35 6 5 0 0 0 0 1 181 

Sell at Garage Sales 92 32 27 20 7 3 0 0 0 0 0 181 

Other Disposal Method 165 3 6 2 0 3 0 1 0 1 0 181 

 

Figure 4.40 graphically displays the distribution of the different disposal methods for 

clothes and shoes for the general U.S. population, which shows that a higher percentage of 

unwanted clothing and shoes are donated to charity than are disposed of by the other methods. 

Most Responses Least Responses 
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Figure 4.40: Distribution of Different Methods of Clothes and Shoes Disposal for the 
General U.S. Population 

The results for the approximate percentages of different disposal methods are similar to 

the student population, where donation to charity has the highest mean (50.53), and passing 

unwanted clothes and shoes to friends and family has the second highest mean (15.77) (see 
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Table 4.98). A nonparametric Wilcoxon test that blocked on the respondents was performed to 

find the differences between the different clothing disposal methods. The null hypothesis was 

that there are no differences between the means of the clothing disposal methods. Figure 4.41 

shows that the method of donating to charity was the most commonly used method to recycle 

textiles, followed by passing along to family and friends. From the results of the nonparametric 

Wilcoxon test, the null hypothesis is rejected since the p-value < .0001, which indicates that 

there is a significant different between the means of the different clothing disposal methods. 

The output of Steel Dwass method in Table 4.99 shows that there is a significant difference 

between Donate to Charity and the other methods. Based on the score means from the Wilcoxon 

tests, Donate to Charity (i.e., score mean = 899.365) has the highest score means and is the most 

important factors. Since higher family income tended to recycle textiles, one could conclude 

that the tax deduction are important. 

Table 4.98: Summary Statistics for Different Methods of Clothing and Shoes Disposal from 
the General U.S. Population 

 
Donate to 
Charity 

Pass to Friends 
and Family 

Throw Away
Sell to 

Consignment
 

Sell at Garage 
Sale/Flea Market/ 

Online 
Other 

Mean 50.53 15.77 10.86 11.53 8.37 2.16 
Median 50 10 8 0 0 0 
Std Dev 29.69 17.54 13.45 13.53 10.76 10.71 
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Figure 4.41:  Comparison of the Different Methods of Disposing Clothes and Shoes for the 

General U.S. Population 
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Table 4.99: Nonparametric Comparisons for All Pairs Using the Steel-Dwass Method on 
Clothing Disposal Methods (Rank Sums) from the General U.S. Population 

Level 
Score 
Mean 

- Level 
Score 
Mean 

p-Value 

Pass to Friends and Family 591.807 Other Disposal Methods 282.591 <.0001* 

Throw Items Away 522.489 Other Disposal Methods 282.591 <.0001* 

Sell Items to Consignment 
Stores 

457.401 Other Disposal Methods 282.591 <.0001* 

Sell Items at Garage Sales/Flea 
Market/Online 

507.348 Other Disposal Methods 282.591 <.0001* 

Throw Items Away 522.489
Sell Items at Garage Sales/Flea 
Market/Online 

507.348 0.1385 

Sell Items to Consignment 
Stores 

457.401
Sell Items at Garage Sales/Flea 
Market/Online 

507.348 0.4702 

Throw Items Away 522.489
Sell Items to Consignment 
Stores 

457.401 1.0000 

Sell Items to Consignment 
Stores 

457.401 Pass to Friends and Family 591.807 0.1299 

Throw Items Away 522.489 Pass to Friends and Family 591.807 0.0494* 

Sell Items at Garage Sales/Flea 
Market/Online 

507.348 Pass to Friends and Family 591.807 <.0001* 

Pass to Friends and Family 591.807 Donate to Charity 899.365 <.0001* 

Sell Items to Consignment 
Stores 

457.401 Donate to Charity 899.365 <.0001* 

Throw Items Away 522.489 Donate to Charity 899.365 <.0001* 

Sell Items at Garage Sales/Flea 
Market/Online 

507.348 Donate to Charity 899.365 <.0001* 

Other Disposal Methods 282.591 Donate to Charity 899.365 <.0001* 

4.3.3.2  Analysis of Research Objective 1-c in Regards to Comparing Students and 

the General U.S. Population 

In Section 4.2.3.3, five hypotheses were defined in order to determine the differences between 

the College of Textiles and the College of Engineering. In this section the general U.S. 

population was compared with students for different clothing disposal methods. The following 
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null and alternative hypotheses were developed, where, “i” represents the number of hypotheses 

and “Xi” indicates the disposal method (see Table 4.100). 

H0, i: There is no significant difference between Students and the U.S. population for Xi. 

HA, i: There is a significant difference between Students and the U.S. population for Xi. 

Since the normality of the population is suspect, the nonparametric Wilcoxon rank sum 

tests was conducted to compare the average values of the two populations, where the samples 

from each population were taken independently. The results from the nonparametric analysis 

show that the p-value is less than significance level of 0.05 for all hypotheses except hypothesis 

1 (Table 4.100). Therefore, the null hypothesis is rejected for hypotheses 2, 3, 4, and 5. Thus, 

there is a significant difference between the students and the general U.S. population for the 

disposal methods of “passing clothing and shoes to friends and family”, “throwing clothes and 

shoes a way”, “selling clothing and shoes at consignment/resale shops”, and “selling clothing 

and shoes at garage sales/flea markets/online”. Since the p-value for hypothesis 1 (i.e., 

donating clothing and shoes to charity) is greater than the significance level of 0.05, the null 

hypothesis cannot be rejected. This indicates that there is no statistically significant difference 

between students and the general U.S. population for the disposal method of “donating clothing 

and shoes to charity”.  

Table 4.101 shows the score means from the Wilcoxon tests. Owing to the higher score 

mean, participants from the general U.S. population are more likely to “sell their clothing and 

shoes at consignment/resale shops”, and “sell clothing and shoes at garage sales/flea 

markets/online”. In contrast, student participants are more likely to “pass their clothing and 

shoes to friends and family” and “throw clothing and shoes away”. 
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Table 4.100: Summary Table of Nonparametric Wilcoxon Test Results for Determining the 
Differences between Students and the U.S. Population in Terms of the Percentage of Time They 

Use Different Clothing Disposal Methods 

i Xi Prob> χ2 Practical Conclusion 

1 
Donating Clothing and 
Shoes to Charity 

0.2585 
There is no difference between students and 
the U.S. population in donating clothing and 
shoes to charity. 

2 
Passing Clothing and Shoes 
to Friends and Family 

<0.0001*
Students are more likely to pass clothing and 
shoes to friends and family than the U.S. 
population. 

3 
Throwing Clothing and 
Shoes Away 

<0.0001* Students are more likely to throw clothing and 
shoes away than the U.S. population. 

4 
Selling Clothing and Shoes 
at Consignment/Resale 
Shops 

0.0055 
The U.S. population is more likely to sell 
clothing and shoes at consignment/resale 
shops than students. 

5 
Selling Clothing and Shoes 
at Garage Sales/Flea 
Markets/Online 

<0.0001*
The U.S. population is more likely to sell 
clothing and shoes at garage sales/flea 
markets/online than students. 

 
 

Table 4.101: Score Mean from the Wilcoxon Test (Rank Sum) for Different Clothing Disposal 
Methods for Students and the U.S. Population 

 Score Mean 

i Xi Students U.S. Population

2 Passing Clothing and Shoes to Friends and Family 387.744 297.533 

3 Throwing Clothing and Shoes Away 385.059 305.736 

4 Selling Clothing and Shoes at Consignment/Resale Shops 354.247 399.883 

5 Selling Clothing and Shoes at Garage Sales/Flea Markets/Online 345.535 426.506 
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4.3.4 Analysis of Research Objective 1-d for the General U.S. Population / 

Comparison of Students and the General U.S. Population  

Recall from Section 4.2.4, the effect of having children under age 13 in the household on 

clothing disposal was determined for the College of Textiles and the College of Engineering 

individually, and then the two colleges were compared. In this section, data analysis will be 

performed on the general U.S. population and the two populations (i.e., students and general 

U.S. population) will be compared to identify the effect of having children under age of 13 in 

textile recycling. 

4.3.4.1  Comparing the Disposal of Adults’ Clothing for Households With and 

Without Children for the General U.S. Population 

Sections 4.2.4.1.1 and 4.2.4.2.1 studied the effect that having children under the age of 13 has 

on the recycling of adults’ clothing for the College of Textiles and the College of Engineering. 

In this section, the nonparametric Wilcoxon rank sum test was conducted to examine the 

following null and alternative hypotheses, in which “i” represents the number of the hypothesis 

and “Xi” indicates the disposal method (see Table 4.102). 

H0, i: There is no significant difference between households with and without children from 

the general U.S. population for Xi. 

HA, i: There is a significant difference between households with and without children from 

the general U.S. population for Xi. 

The Wilcoxon test was used to compare the average values of the two populations (i.e., 

households with and without children in the general U.S. population), where the samples from 

each population were taken independently. Of all the participants from the general U.S. 
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population, 57 respondents indicated the presence of children under age 13 in their households. 

Table 4.102shows a summary table of hypothesis tests based on the p-value of the 

nonparametric Wilcoxon test for the general U.S. population. The presence of children under 

age 13 in households have a significant effect on adults’ clothing disposal for the hypotheses 1, 

2, 4, and 5, since the p-values is less than 0.5. The output of the Wilcoxon tests for hypothesis 

3 shows a p-value of greater than the significance level of 0.05, which indicates that the null 

hypothesis 3 cannot be rejected. Table 4.103 shows the score means from the Wilcoxon tests. 

Owing to the higher score means, households with children are more likely to “pass their 

clothing and shoes to friends and family”, “sell them at consignment/resale shops” and “sell 

them at garage sales/flea market/online”. In contrast, those households who do not have 

children are more likely to “donate their clothes and shoes to charity”. 

Table 4.102: Summary Table of Nonparametric Wilcoxon Test Results for Determining the 
Effect of Having Children under Age 13 on the Disposal of Adults’ Clothing for the General 

U.S. Population 

i Xi Prob> χ2 Practical Conclusion 

1 
Donating Clothing and 
Shoes to Charity 

0.0178 
Households without children from the U.S. population are 
more likely to donate the clothing and shoes to the charity. 

2 
Passing Clothing and Shoes 
to Friends and Family 

0.0424 
Households with children from the U.S. population are more 
likely to pass clothing and shoes to friend and family 

3 
Throwing Clothing and 
Shoes Away 

0.3821 
There is no significant difference between household with and 
without children from in throwing clothing and shoes away. 

4 
Selling Clothing and Shoes 
at Consignment/Resale 
Shops 

0.0284 
Households with children from the U.S. population are more 
likely to sell clothing and shoes at consignment/resale shops 

5 
Selling Clothing and Shoes 
at Garage Sales/Flea 
Markets/Online 

0.0141 
Households with children from the U.S. population are more 
likely to sell clothing and shoes at garage sales/flea 
markets/online 
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Table 4.103: Score Means from the Wilcoxon Test (Rank Sum) for Differences Between 
Disposing Adults’ Clothing for Households With and Without Children Under Age 13 in 

the General U.S. Population 

i Xi 

Households from U.S. Population 

With Children Without Children

1 Donating Clothing and Shoes to Charity 77.4035 97.25 

2 Passing Clothing and Shoes to Friends and Family 102.518 85.706 

4 Selling Clothing and Shoes at Consignment/Resale Shops 102.746 85.601 

5 Selling Clothing and Shoes at Garage Sales/Flea 
Markets/Online 

104.123 84.968 

Figure 4.42 visually displays the spread of data for “donating adults’ clothing to charity” 

for each of the two samples for the general U.S. population in the boxplots. Boxplots for 

“passing items to friends and family”, “throwing items away”, “selling items to 

consignment/resale shops”, and “selling items at garage sales/flea markets/online” can be found 

in Figure G.9-Figure G.12.  

 
Figure 4.42: Box-Plots of Donating Adults’ Clothing to Charity for the General U.S. Population 
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4.3.4.2 Comparing Children’s Clothing Disposal and Adults’ Clothing Disposal for 

Households Who Have Children for the General U.S. Population 

This section compares adults’ clothing disposal with children’s clothing disposal for those 

households who have children under age 13 from the general U.S. population. The following 

null and alternative hypothesis were developed for each disposal method, Xi, defined in Table 

4.104: 

H0, i: There is no significant difference between adults’ clothing disposal and children’s 

clothing disposal in the general U.S. population for Xi. 

HA, i: There is a significant difference between adults’ clothing disposal and children’s 

clothing disposal in the general U.S. population for Xi. 

 The results from the nonparametric Wilcoxon tests show that the p-value is greater than 

the significance level of 0.05 for hypotheses 1, 3, and 5 (see Table 4.104). Thus, there are no 

statistically significant differences between adults’ clothing disposal and children’s clothing 

disposal for the disposal options of “donating them to charity”, “throwing them away”, and 

“selling them at garage sales/flea markets/online”. In contrast, for hypotheses 2, and 4, the p-

value is less than the significance level of 0.05, which indicates that the null hypotheses 2 and 

4 were rejected. Therefore, there is a significant difference between adults and children’s 

clothing disposal for the disposal options of “passing items to friends and family”, and “selling 

items at consignment/resale shops”.  

 

Table 4.105 shows the score means from the Wilcoxon tests. Owing to the higher score 

mean, households with children are more likely to pass their children’s clothing and shoes to 
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friends and family. In contrast, they are more likely to sell their clothes and shoes at 

consignment/resale shops. Boxplots of adults’ and children’s disposal clothing for each disposal 

method for the general U.S. population are shown in Figure G.13-Figure G.17. 

Table 4.104: Summary Table of Nonparametric Wilcoxon Tests on Consumer Recycling 
Methods for Adults’ Clothing Disposal and Children’s Clothing Disposal for the General U.S. 

Population 

i Xi Prob> χ2 Practical Conclusion 

1 
Donating Clothing and 

Shoes to Charity 
0.7649 

There is no difference between children’s clothing 
disposal and adults clothing disposal from the U.S. 
population in donating clothing and shoes to charity. 

2 
Passing Clothing and 
Shoes to Friends and 

Family 

0.0178 Households from the general U.S population are more 
likely to pass their children’s clothing and shoes to 
friends and family than adults’ clothing and shoes 

3 
Throwing Clothing and 

Shoes Away 

0.5130 There is no difference between children’s clothing 
disposal and adults’ clothing disposal from the general 
U.S. population in throwing clothing and shoes away. 

4 

Selling Clothing and 
Shoes at 

Consignment/Resale 
Shops 

0.0066 Households from the general U.S. population are more 
likely to sell their clothing and shoes at 
consignment/resale shops than children’s clothing and 
shoes. 

5 

Selling Clothing and 
Shoes at Garage 

Sales/Flea 
Markets/Online 

0.7360 

There is no difference between children’s clothing 
disposal and adults’ clothing disposal from the general 
U.S. population in selling clothing and shoes at garage 
sales/flea markets/online. 

 
 

Table 4.105: Score Means from the Wilcoxon Test (Rank Sum) for Adults’ Clothing Disposal 
and Children’s Clothing Disposal for the General U.S. Population 

i Xi 

Households from U.S. Population 

Children Adults 

2 Passing Clothing and Shoes to Friends and Family 64.3571 49.7719 

4 Selling Clothing and Shoes at Consignment/Resale Shops 49.0089 64.8509 
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4.3.4.3  Comparing the Disposal of Adults’ Clothing for Households With and 

Without Children Between Students and the General U.S. Population 

In Section 4.2.4.3.1, the differences between the College of Textiles and the College of 

Engineering were studied regarding the disposal of adults’ clothing in households with and 

without children under age 13. In this section, five hypotheses were defined in order to 

determine the differences between the general U.S. population and students regarding the 

disposal of adults’ clothing in households with and without children under age 13. The 

following null and alternative hypotheses were developed, where “i” represents the number of 

hypotheses and “Xi” indicates the disposal method (see Table 4.106). 

H0, i: There is no significant difference between households with and without children 

between students and the general U.S. population for Xi. 

HA, i: There is a significant difference between households with and without children 

between students and the general U.S. population for Xi. 

The nonparametric Wilcoxon rank sum test was conducted to compare the average 

values of the two populations (i.e., households with and without children from general U.S. 

population and student population), where the samples from each population were taken 

independently. Table 4.106 shows a summary table of hypothesis tests based on the p-value of 

the nonparametric Wilcoxon test for students and the general U.S. population. The output from 

the Wilcoxon tests shows that the p-values are less than the significance level of 0.05 for all 

five hypotheses. Thus, there is a significant difference between households with and without 

children under age 13 between students and general U.S. population for all five hypotheses. 

Owing to the higher score mean in Table 4.107, households with children from the general U.S 

population are more likely to “sell adults’ clothing and shoes at consignment/resale shops”, and 
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“sell clothing and shoes at garage sales/flea markets/online”. In contrast, households with 

children from the student population are more likely to “pass their items to friends and family”. 

In addition, households without children from the general U.S. population are more likely to 

“donate their items to charity” and those from student population are more likely to “throw their 

clothing and shoes away”. 

Table 4.106: Summary Table of Nonparametric Wilcoxon Test Results for Determining the 
Effect of Having Children under Age 13 on the Disposal of Adults’ Clothing for Students and the 

General U.S. Population 

i Xi Prob> χ2 Practical Conclusion 

1 
Donating Clothing and 
Shoes to Charity 

0.0373 
Households without children from the U.S. 
population are more likely to donate adults’ clothing 
and shoes to the charity. 

2 
Passing Clothing and Shoes 
to Friends and Family 

<.0001 Households with children from NCSU are more likely 
to pass adults ’clothing and shoes to friend and family

3 
Throwing Clothing and 
Shoes Away 

<.0001 Households without children from NCSU are more 
likely to throw adults ’clothing and shoes away. 

4 
Selling Clothing and Shoes 
at Consignment/Resale 
Shops 

0.0014 Households with children from the U.S. population 
are more likely to sell adults ’clothing and shoes at 
consignment/resale shops 

5 
Selling Clothing and Shoes 
at Garage Sales/Flea 
Markets/Online 

<.0001 
Households with children from the U.S. population 
are more likely to sell adults ’clothing  and shoes at 
garage sales/flea markets/online 
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Table 4.107: Nonparametric Comparisons for All Pairs Using the Steel-Dwass Method for in 
Differences Disposing Adults’ Clothing between Households With and Without Children Under 

Age 13 for Students and the General U.S. Population 

i Xi Level 
Score 
Mean 

- Level 
Score 
Mean 

p-Value 

1 

D
on

at
in

g 
to

 C
ha

ri
ty

 U.S. Population Without Children 408.226 Student Without Children 362.866 0.1256 

U.S. Population Without Children 408.226 U.S. Population With Children 318.079 0.0431 

U.S. Population Without Children 408.226 Student With Children 362.866 0.2911 

Student Without Children 362.866 Student With Children 345.125 0.9447 

U.S. Population With Children 318.079 Student With Children 345.125 0.8039 

U.S. Population With Children 318.079 Student Without Children 345.125 0.3959 

2 

P
as

si
ng

 to
 F

ri
en

ds
 a

nd
 

F
am

il
y 

U.S. Population With Children 337.491 Student With Children 429.511 0.0849 

U.S. Population Without Children 278.565 U.S. Population With Children 337.491 0.1777 

Student Without Children 385.116 Student With Children 429.511 0.5591 

U.S. Population Without Children 278.565 Student With Children 429.511 0.0002*

U.S. Population With Children 337.491 Student Without Children 385.116 0.3355 

U.S. Population Without Children 278.565 Student Without Children 385.116 <.0001*

3 

T
hr

ow
in

g 
A

w
ay

 

Student Without Children 388.054 Student With Children 361.818 0.8300 

U.S. Population With Children 322.175 Student With Children 361.818 0.7605 

U.S. Population Without Children 297.633 U.S. Population With Children 322.175 0.8192 

U.S. Population Without Children 297.633 Student With Children 361.818 0.2262 

U.S. Population With Children 322.175 Student Without Children 388.054 0.0976 

U.S. Population Without Children 297.633 Student Without Children 388.054 0.0001*

4 

S
el

lin
g 

C
lo

th
in

g 
an

d 
S

ho
es

 a
t 

C
on

si
gn

m
en

t/R
es

al
e 

U.S. Population With Children 457.868 Student Without Children 355.083 0.0006*

U.S. Population With Children 457.868 Student With Children 344.875 0.0068*

U.S. Population Without Children 375.815 Student Without Children 355.083 0.7492 

U.S. Population Without Children 375.815 Student With Children 344.875 0.7375 

Student Without Children 355.083 Student With Children 344.875 0.9948 

U.S. Population Without Children 375.815 U.S. Population With Children 457.868 0.1259 

5 

S
el

lin
g 

C
lo

th
in

g 
an

d 
S

ho
es

 a
t G

ar
ag

e 
S

al
es

/F
le

a 

U.S. Population With Children 482.219 Student Without Children 339.297 <.0001*

U.S. Population Without Children 400.504 Student Without Children 339.297 0.0022*

U.S. Population With Children 482.219 Student With Children 425.284 0.5864 

U.S. Population Without Children 400.504 Student With Children 425.284 0.9025 

U.S. Population Without Children 400.504 U.S. Population With Children 482.219 0.0675 

Student Without Children 339.297 Student With Children 425.284 0.0663 
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4.3.4.4  Comparing Children’s Clothing Disposal and Adults’ Clothing Disposal for 

Households Who Have Children Between Students and the General U.S. 

Population 

Recalling from Section 4.2.4.3.2, adults’ clothing disposal with children’s clothing disposal was 

compared for those households who have children under age 13 from the College of Textiles 

and the College of Engineering. This section compares adults’ clothing disposal with children’s 

clothing disposal for those households who have children under age 13 from the general U.S. 

population with the student populations. The following null and alternative hypotheses were 

developed for the purpose of this section. 

H0, i: There is no significant difference between adults’ clothing disposal and children’s 

clothing disposal between students and the general U.S. population for Xi. 

HA, i: There is a significant difference between adults’ clothing disposal and children’s 

clothing disposal between students and the general U.S. population for Xi. 

The same statistical analysis was conducted to test each of the hypotheses as described 

in Section 4.2.4.3.2. The output from the Wilcoxon Tests in Table 4.108 shows the p-values are 

greater than the significance level of 0.05 for the hypotheses 1, 3, and 5, which indicates that 

null hypotheses cannot be rejected for these three hypotheses. Since the p-values for hypotheses 

2 and 4 are less than the significance level of 0.05, the null hypotheses were rejected. Thus, 

there are statistically significant differences between the disposal of adults’ clothing and the 

disposal of children’s clothing for disposal option 2 and 4 (i.e., “passing clothing and shoes to 

friends and family”, and “selling clothing and shoes at consignment/resale shops”). Based on 

the higher score mean in Table 4.109, households with children from the general U.S population 
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are more likely to “sell adults’ clothing and shoes at consignment/resale shops” than students 

to “sell adults’ and children’s clothing at consignment/resale shops”. In contrast, households 

with children from student population are more likely to “pass their children clothing and shoes 

to friends and family” than the general U.S. population is to “pass adults’ clothing and shoes to 

friends and family”. In addition, Table 4.109 shows that the general U.S. population who have 

children are more likely to “sell adults’ clothing and shoes at consignment/resale shops” than 

the U.S. population without children. Figure 4.43 shows the boxplots of adults’ and children’s 

clothing disposal for the methods of “passing items to friends and family”, and “selling items 

at consignment/resale shops”. 

Table 4.108: Summary Table of Nonparametric Wilcoxon Tests for Disposal Methods of Adults’ 
Clothing and Children’s Clothing for Students and People in the General U.S. Population who 

Have Children 

i Xi Prob> χ2 Practical Conclusion 

1 
Donating Clothing and Shoes to 
Charity 

0.6980 

There is no difference between children’s clothing 
disposal and adults clothing disposal between students
and the U.S. population in donating clothing and shoes 
to charity. 

2 
Passing Clothing and Shoes to 
Friends and Family 

0.0370 
Students are more likely to pass their children clothing 
and shoes to friends and family. 

3 
Throwing Clothing and Shoes 
Away 

0.6237 

There is no difference between children’s clothing 
disposal and adults clothing disposal between students
and the U.S. population in throwing clothing and 
shoes away. 

4 
Selling Clothing and Shoes at 
Consignment/Resale Shops 

<.0001 
The general U.S. population is more likely to sell their 
clothing and shoes at consignment/resale shops. 

5 
Selling Clothing and Shoes at 
Garage Sales/Flea 
Markets/Online 

0.1714 

There is no difference between children’s clothing 
disposal and adults clothing disposal between students 
and the U.S. population in selling clothing and shoes 
at garage sales/flea markets/online. 
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Table 4.109: Nonparametric Comparisons for All Pairs Using the Steel-Dwass Method for 

Disposal Methods of Adults’ Clothing and Children’s Clothing for Students and people in the 
General U.S. Population Who Have Children 

i Xi Level 
Score 
Mean 

- Level 
Score 
Mean 

p-Value 

2 

P
as

si
ng

 to
 F

ri
en

ds
 

an
d 

F
am

il
y 

U.S./Children 108.848 U.S./Adults 82.167 0.0828 

U.S./Children 108.848 Students /Adults 106.375 0.9792 

Students/Children 110.034 Students /Adults 106.375 0.9752 

U.S./Children 108.848 Students /Children 110.034 0.9971 

U.S./Adults 82.167 Students /Children 110.034 0.0295* 

U.S./Adults 82.167 Students /Adults 106.375 0.0849 

4 

S
el

li
ng

 C
lo

th
in

g 
an

d 
S

ho
es

 a
t 

C
on

si
gn

m
en

t/
R

es U.S./Adults 126.439 Students /Children 79.307 0.0002* 

U.S./Adults 126.439 Students /Adults 93.932 0.0068* 

U.S./Children 97.705 Students /Children 79.307 0.2289 

U.S./Children 97.705 Students /Adults 93.932 0.9939 

Students /Children 79.307 Students /Adults 93.932 0.3089 

U.S./Children 97.705 U.S./Adults 126.439 0.0338* 

 

 
Figure 4.43: Box-plots of Adult’s and Children’s Disposal Clothing for Passing Items to Friends 

and Family and Selling Items to Consignment Stores for the General U.S. Population and 
Students 

4.3.5 Analysis of Research Objective 1-e for the General U.S. Population / 

Comparison of Students and the General U.S. Population  

In this section, data analysis will be performed on the general U.S. population to identify the 

motivation and prevention factor for recycling behavior. In addition, the general U.S. 
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population and the student population will be compared in regards to motivation and prevention 

factors. Effect of availability of additional disposal options and impact of cost on curbside 

clothes recycling for the general U.S. population also will be analyzed in Section 4.2.7.5.3 and 

Section 4.2.7.5.4. 

4.3.5.1  Factors that Motivate Households to Recycle Unwanted Clothes and Shoes 

for the General U.S. Population and the Students 

In this section, factor analysis was conducted to reduce the number of motivational variables, 

as described in Section 4.2.5.1.1. These reduced factors will be used in further analyze to 

compare the general U.S. population with the students. Table 4.110 displays that the first 

eigenvalue accounts for 36.319% of the variation, the second eigenvalue accounts for 21.493% 

and the third eigenvalue accounts for 11.259%, for a total of 69.071%. The Scree Plot in Figure 

4.44 show three factors above one and that the slope of the curve levels out after three factors. 

This demonstrates that three motivational factors contribute to most of the variance. 

 
Table 4.110: Eigenvalues for Motivational Factors for the General U.S. Population and Students 
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Figure 4.44: Scree Plot for Motivational Factors for the General U.S. Population and the 

Students 

Table 4.111 shows the factor loadings for each of the nine motivational variables. The 

three factors identified here are the same as the three factors identified in Section 4.2.5.1.1, 

which were named the Helping Factor, the Economic Factor, and the Satisfaction Factor (see 

Table 4.37). 

Table 4.111: Motivational Factor Loadings on PCA with Varimax Rotation for Students and 
General U.S. Population 

Motivational Factors Helping Factor 
Economic 

Factor 
Satisfaction 

Factor 
Helping support a charity/cause 0.8888 0.1036 0.0885 
Helping less fortunate people 0.8718 0.0320 0.2077 
Helping friends and families 0.7938 0.0868 0.1149 
Helping the environment 0.4877 0.0665 0.4553 
Receiving discount/coupon or store credit 0.0404 0.9153 0.1257 
Making money by selling them 0.0526 0.8402 0.1708 
Receiving a tax deduction 0.1279 0.8167 -0.0262 
Avoiding feeling guilty by not throwing away 0.1871 0.0883 0.7714 
Creating space in closet 0.0929 0.0939 0.7548 

In this section, the three motivation factors (i.e., Economic Factor, Helping Factor, and 

Satisfaction Factor) from the factor analysis were examined to see if there are differences 
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between the general U.S. population and students. To test for differences, ANOVA was 

performed to see if the two population behave the same. The null and alternative hypotheses 

were developed, in which “i” represents the number of hypothesis and “Xi” indicates the 

motivational factor (see Table 4.58). 

H0, i: There is no significant difference between the students and the general U.S. 

population with regards to Xi. 

HA, i: There is a significant difference between the students and the general U.S. 

population with regards to Xi. 

Table 4.112 shows a summary table of hypothesis tests based on the p-values of the 

ANOVA test for the students and the general U.S. population. For all hypotheses, the p-value 

is less than 0.05, which indicates that there is a significant difference between the two 

populations for each of the three motivation factors (i.e., helping Factor, economic factor, 

satisfaction factor) and the null hypothesis can be rejected.  

Table 4.112: Summary Table of One-way ANOVA to Find the Effect of Motivation Factors for 
the Students and the General U.S. Population 

i Xi Prob> χ2 Practical Conclusion 

1 Economic Factor <.0001 
Students are more motivated by the economic factor than the 
general U.S. population. 

2 Helping Factor 0.0449 
The general U.S. population is more motivated by the helping 
factor than the students. 

3 Satisfaction Factor 0.0067 
Students are more motivated by the satisfaction factor than the 
general U.S. population. 

Figure 4.45 displays the boxplots for motivation factors for the students and the general 

U.S. population, and visually shows the spread of the data in each group. Thus, students are 
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more motivated by economic and satisfaction factors and general U.S. population are more 

motivated by helping factor. 

 
Figure 4.45: Box-Plots for Motivation Factors for the Students and the General U.S. Population 
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4.3.5.2  Comparing the General U.S. Population and the Students for Factors that 

Prevent Households from Recycling Unwanted Clothes and Shoes  

In Sections 4.2.5.3.1 and 4.2.5.3.2, prevention factors for donating, repurposing, reselling, or 

recycling unwanted clothes and shoes were examined for the College of Textiles and the 

College of Engineering individually. In Section 4.2.5.3.3, comparison between the College of 

Textiles and the College of Engineering regarding the prevention factors was presented. In this 

section, the general U.S. population was compared with students. Figure 4.46 shows the 

percentage of responses from the both populations for the prevention factors, which indicates 

that “My clothes and shoes are not in a good enough condition” is the most prominent factor in 

throwing unwanted clothes and shoes away for both the general U.S. population and students. 

Table 4.113 shows that the “condition of clothes and shoes” and “lack of awareness of which 

products can be donated, recycled, or resold” are the two biggest factors in throwing them away 

for both populations. Fisher’s Exact test was conducted to find the difference between the two 

populations (i.e., students and general U.S. population) for the prevention factors. A summary 

of the output from the Fisher’s Exact tests in Table 4.114 shows a significant difference between 

the two populations in regards to all prevention factors. The details of the analysis of each 

prevention factor (i.e., Mosaic plot, contingency table, and Fisher’s Exact test) can be found in 

Table H.9-Table H.20 and Figure H.1-Figure H.6. 
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Figure 4.46: Histogram of Prevention Factors for the Students and the General U.S. Population  
 

Table 4.113: Number of Responses from the NCSU Students and the General U.S. Population 
for Prevention Factors  

Factor Description Students 
General U.S. 
Population 

Do Not See Any Reason for Recycling Textiles 
18 14 

1.4% 5.2% 

Drop-Off Location is Not Very Close and There is No 
Curbside Collection/Recycling Bin Near My Residence 

160 25 
12.5% 9.2% 

My Clothes and Shoes are Not In A Good Enough 
Condition 

489 241 
38.2% 45.8% 

Not Sure Where to Donate, Recycle, or Resell Unwanted 
Clothes and Shoes 

239 21 
18.7% 11.4% 

Not Sure Which Products Can Be Donated, Recycled, or 
Resold 

339 44 
26.5% 16.2% 

Other 
36 33 

2.8% 12.2% 
Total Participants 693 209 
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Table 4.114: Summary Table of Hypothesis Tests for Comparing Students and the General U.S. 

Population in Regards to Prevention Factors 

Prevention Factor Prob> χ2 Practical Conclusion 

Do Not See Any Reason for Recycling 
Textiles 

0.0070 
There is a significant difference between the two 
populations in regards to not seeing any reason for 
recycling textiles. 

Drop-off Location is Not Very Close 
and There is No Curbside 
Collection/Recycling Bin Near My 
Residence 

0.0002 
There is a significant difference between the two 
populations with regards to the closeness of drop-off 
location and availability of curbside collection bin 
near residence. 

My Clothes and Shoes are Not In A 
Good Enough Condition 

0.0017 
There is a significant difference between the two 
populations with regards to the condition of clothes 
and shoes. 

Not Sure Where to Donate, Recycle, or 
Resell Unwanted Clothes and Shoes 

< .0001 

There is a significant difference between the two 
populations with regards to not being sure where to 
donate, recycle, or resell unwanted clothes and 
shoes. 

Not Sure Which Products Can Be 
Donated, Recycled, or Resold 

< .0001 
There is a significant difference between the two 
populations in regards to not being sure which 
products can be donated, recycled, or resold. 

Other < .0001 There is a significant difference between the two 
populations in regards to other prevention factors. 

 
 
 
4.3.5.3  Availability of Additional Options to Recycle Unwanted Clothing and Shoes 

for the General U.S. Population 

Four different options that might cause participants to recycle a higher percentage of their 

clothing was discussed in Section 4.2.5.1.3. In this section, in order to find the differences 

between these four options, a nonparametric Wilcoxon test that blocked on the respondents was 

conducted. The null hypothesis was that there are no differences between the means of these 

factors. Figure 4.47 shows that the option of “drop-off recycling/donation sites within a close 

distance to my residence” is the most important factor than the other three factors (“bring them 

to a local store you visit often”, “bring them to a local store and receive a store credit/coupon”, 
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and “curbside collection or recycling bins at my residence”). The output of the Wilcoxon test 

showed that the p-value is less than the significance level of 0.05 (i.e., p-value < .0001), which 

resulted in the null hypothesis being rejected. This shows that there is a significant difference 

between the means of availability of additional methods for recycling unwanted clothes and 

shoes for the general U.S. population. Table 4.115 shows the nonparametric comparisons for 

all pairs using the Steel-Dwass method. This shows that there is a significant difference between 

“drop-off recycling/donation sites within a close distance to my residence” and the other. The 

higher mean score of 486.423 indicated that the general U.S. population would be most likely 

to donate, repurpose, resell, or recycle their unwanted clothes and shoes if “drop-off recycling 

or donation sites were available within a close distance to their residence”.  

 
Figure 4.47: One-Way Analysis of Data by Additional Options from the General U.S. Population 
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Table 4.115: Nonparametric Comparisons for All Pairs Using Steel-Dwass Method for the 
General U.S. Population 

Level 
Score 
Mean 

Level 
Score 
Mean 

p-Value 

Drop-Off Recycling/Donation 
Sites Within A Close Distance 
to My Residence 

486.423
 Bring Them to a Local Store 
and Receive a Store Credit/ 
Coupon 

413.112 0.0086* 

Curbside Collection or 
Recycling Bins at My 
Residence 

418.342
Bring Them to a Local Store 
and Receive a Store Credit/ 
Coupon

413.112 0.9983 

Bring Them to a Local Store 
You Visit Often (e.g. Target, 
Walmart, Grocery Stores, etc.)  

356.122
Bring Them to a Local Store 
and Receive a Store Credit/ 
Coupon

413.112 0.0773 

Bring Them to a Local Store 
You Visit Often (e.g. Target, 
Walmart, Grocery Stores, etc.)  

356.122
Curbside Collection or 
Recycling Bins at My 
Residence 

418.342 0.0688 

Curbside Collection or 
Recycling Bins at My 
Residence 

418.342
Drop-Off Recycling/Donation 
Sites Within A Close Distance 
to My Residence

486.423 0.0222* 

Bring Them to a Local Store 
You Visit Often (e.g. Target, 
Walmart, Grocery Stores, etc.) 

356.122
Drop-Off Recycling/Donation 
Sites Within A Close Distance 
to My Residence

486.423 <.0001* 

 

Recall from Section 4.2.5.1.3, factor analysis was conducted to reduce the number of 

options. By using the factor analysis, the number of options was reduced to two factors, which 

were named Convenience to Shopping, and Convenience to Residence. The findings for the 

general U.S. population also shows the same results. Table 4.116 specifies that the first 

eigenvalue accounts for 54.85% of the variation, and the second eigenvalue accounts for 

25.11%, for a total of 79.96%. Figure 4.48 shows the corresponding Scree plot, while Table 

4.117 shows the factor loadings for each of the four options.  
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Table 4.116: Eigenvalues for Additional Options to Recycle Unwanted Clothes and Shoes for the 
General U.S. Population 

 
 
 

 
Figure 4.48: Scree Plot for Additional Options to Recycle Unwanted Clothing and Shoes for the 

General U.S. Population 
 
 

Table 4.117: Donate/Reuse/Recycle/Re-purpose Option Loadings on PCA with Varimax 
Rotation for the General U.S. Population 

Donate/Reuse/Recycle/Re-purpose Options 
Factor 1 

(Convenience to 
Shopping) 

Factor 2 
(Convenience to 

Residence) 
Bring Them to a Local Store and Receive a Store Credit/ 
Coupon 

0.9264 0.0710 

Bring Them to a Local Store You Visit Often (e.g. Target, 
Walmart, Grocery Stores, etc.) 0.8566 0.2977 

Drop-Off Recycling/Donation Sites Within A Close 
Distance to My Residence 

0.1634 0.8550 

Curbside Collection or Recycling Bins at My Residence 0.1552 0.8550 
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 Based on the two identified factors (Convenience to Shopping, and Convenience to 

Residence), a one-way ANOVA test was conducted to find if there were differences between 

the general U.S. population and students. The null and alternative hypotheses were developed, 

in which “i” represents the number of the hypothesis and “Xi” indicates the additional option 

(see Table 4.118). 

H0, i: There is no significant difference between the general U.S. population and the students 

for Xi. 

HA, i: There is a significant difference between the general U.S. population and the students 

for Xi. 

Since the normality of the population is suspect, the nonparametric Wilcoxon rank sum 

test was used to make inferences about the average value of the two populations. The output of 

the Wilcoxon test in Table 4.118 shows p-values of less than the significance level of 0.05 for 

both hypothesis 1 (Convenience to Shopping) and hypothesis 2 (Convenience to Residence), 

and the null hypotheses are rejected. Therefore, there is a significant difference between the 

respondents of these two populations for hypotheses 1 and 2. 

Table 4.118: Summary Table of the nonparametric Wilcoxon rank sum Test Results to Find the 
Effect of Availability of Additional Options to Recycle a Higher Percentage of Clothing for the 

General U.S. Population and NCSU Students 

i Xi Prob> χ2 Practical Conclusion 

1 
Convenience to 

Shopping 
<.0001 

There is a significant difference between the general U.S. 
population and students in regards to Convenience to 
Shopping.

2 
Convenience to 

Residence 
0.0350 

There is a significant difference between the general U.S. 
population and students in regards to Convenience to 
Residence. 
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Figure 4.49 displays the boxplots for the two factors of Convenience to Shopping and 

Convenience to Residence for the general U.S. population and the students, and visually shows 

that students were more motivated by these two factors than the general U.S. population.  

 

Figure 4.49: Box-Plots for the Availability of Additional Options for the General U.S. 
Population and Students 

 
4.3.5.4  Impact of Cost on Consumer’s Willingness to Pay for Curbside Clothes 

Recycling in Regards to Comparing Students and the General U.S. 
Population 

Recall from Sections 4.2.5.1.4 and 4.2.5.2.4, the willingness to pay extra for curbside clothes 

recycling was not statistically significant between those who do and do not recycle textiles from 

the College of Textiles and the College of Engineering (see Table 4.45 and Table 4.57). In this 

section, the general U.S. population was compared with students regarding willingness to pay 

extra for curbside clothes recycling. The number of responses for different payment choices for 

students and the general U.S. population can be found in Table 4.119. The distribution of the 

amount that the general U.S. population and students are willing to pay for curbside textile 

recycling in Figure 4.50 shows that the student population is more likely to pay extra money 

than the general U.S.  population for curbside textile recycling. A one-way ANOVA test was 
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conducted between the two populations, which indicates that there is a significant difference 

between the two populations (Table 4.120). Figure 4.51 displays box plots for each of the 

populations. 

Table 4.119: Amount Participants from the Students and the General U.S. Population are 
Willing to Pay Extra for Curbside Textile Recycling 

Willing to Pay Extra for 
Curbside Textile Recycling 

NCSU Students U.S. Population All Participants 

$0 Per Month 306 128 434 
Less than $2 Per Month 177 31 208 
$2 to $5 Per Month 167 35 202 
$5 to $10 Per Month 34 11 45 
Greater than $10 Per Month 9 4 13 

 
 
 

 
Figure 4.50: Plots of Percentage of Responses of amount Students and the General U.S. 

Population are Willing to Pay Extra for Curbside Textile Recycling 
 

Table 4.120: Analysis of Variance for amount Students and the General U.S. Population are 
Willing to Pay Extra for Curbside Textile Recycling 

Source DF Sum of Squares Mean Square F Ratio Prob > F

Population 1 7.68751 7.68751 7.5735 0.0060* 

Error 900 913.55085 1.01506   

C. Total 901 921.23836    
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Figure 4.51: Box Plots of the amount the General U.S. Population and Students are Willing to 

Pay Extra for Curbside Textile Recycling  

 

4.3.6 Analysis of Research Objective 1-f for the General U.S. Population / 
Comparison of Students and the General U.S. Population  

Section 4.2.6 analyzed Research Objective 1-f for the College of Textiles and the College of 

Engineering and then compared the two colleges in Section 4.2.6.3. In the following sections, 

Research Objective 1-f will be studied for the general U.S. population and then in section 

4.3.6.2 the two populations (i.e., students and general U.S. population) will be compared.  

4.3.6.1  Analysis of Research Objective 1-f for the General U.S. Population 

In this section, the same question as described in Section 4.2.6.1 (Have you ever purchased any 

textile products made from recycled materials?) was asked from the general U.S. population. 

Of all 209 usable responses, 92 of them responded not sure, 65 of them responded yes, 38 of 

them responded no, and 14 responded that they did not realize that it was an option (see Table 

G.17). Table 4.121 shows the distribution of responses from the general U.S. population to the 

question regarding purchase and use of second-hand clothes or shoes. 
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Table 4.121: Distribution of Responses from the General U.S. Population to Do You Buy/Wear 
Second-Hand Clothes and Shoes 

Buy/Wear Second-Hand Clothes and Shoes Number of Responses 

Yes, I buy used clothes and shoes online 32 

Yes, I buy used clothes and shoes in charity shops 93 

Yes, I buy used clothes and shoes at Flea Markets/ Garage Sales 60 

Yes, I wear used clothes and shoes given to me 84 

Yes, my children wear used clothes given to us 35 

No, I never buy used clothes and shoes 68 

Did not realize this was an option 4 

In this section seven purchasing decision factors regarding Question 28 of the survey 

(i.e., which of the following factors have an influence on your clothes and shoes purchasing 

decisions?) were studied. In order to find the differences between these purchasing decision 

factors, the nonparametric Wilcoxon rank sum test was conducted to examine the null 

hypothesis (H0) described in Section 4.2.6.1. Figure 4.52 shows that price and quality are the 

most statistically important factors, followed by made in the USA, then the other four factors 

(fashion, fair trade, product designed to be recycled after use, and made from recycled material). 

The output of the Wilcoxon test (i.e., p-value <.0001) shows that there is a significant different 

between the means of the purchasing decision factors. Nonparametric comparisons for all pairs 

was conducted by using the Steel Dwass method, which shows that price is significantly 

different than the other purchasing factors (see Table G.18). Owing the results from the score 

means from the Wilcoxon tests in Table 1.122, price (i.e., score mean = 1123.83) and quality 

(i.e., score mean = 1083.27), have the highest score means and are the most important factors. 

As can be seen this is different than either student population. 
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Figure 4.52: One-Way Analysis of Data by Label Information from the General U.S. Population 
 
 

Table 4.122: Score Mean from the Nonparametric Wilcoxon Test on Purchasing Decision 
Factors (Rank Sums) for the General U.S. Population 

Level Score Mean 
Fair Trade Products 529.58 
Fashion 651.94 
Made From Recycled Material 483.05 
Made in USA 743.06 
Price 1123.83 
Product Design to Be Recycled After Used 509.27 
Quality 1083.27 

 

4.3.6.2 Analysis of Research Objective 1-f in Regards to Comparing Students and 

the General U.S. Population 

In order to compare general U.S. population with students, factor analysis was conducted to 

reduce the number of purchasing variables that have an influence on clothes and shoes 

purchasing decisions. The output from the eigenvalues in Table 4.123 shows two eigenvalues 

greater than one indicating two factors. The Scree Plot in Figure 4.53 supports this finding. The 

first eigenvalue accounts for 41.486% of the variation and the second eigenvalue accounts for 
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20.326%, for a total of 61.812%. The two identified factors from the factor analysis are the 

same as the two factors labeled from the College of Textiles and the College of Engineering 

responses, which were named Social Policy, and Product Attribute (see Table 4.124). 

Table 4.123: Eigenvalues for Purchasing Decision Factors for Students and the General U.S. 
Population 

 
 
 

 
Figure 4.53: Scree Plot for Purchasing Decision Factors for Students and the General U.S. 

Population 
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Table 4.124: Purchasing Decision Factors Loadings on PCA with Varimax Rotation for Students 
and the General U.S. Population 

Purchasing Decision Factors Social Policy Product Attribute 
Product Designed to Be Recycled After Use 0.8944 0.0558 
Made from Recycled Material 0.8723 0.0403 
Fair Trade Products 0.8381 0.0836 
Made in USA 0.5147 0.0361 
Quality 0.0577 0.6561 
Fashion 0.1376 0.4463 
Price -0.0489 0.3520 

A nonparametric Wilcoxon test was conducted to find the effect of recycling textiles 

between the students and general U.S. population for the two identified factors (i.e., Social 

Policy and Product Attribute). The following null and alternative hypotheses were developed 

for each identified purchasing factor, Xi, which is defined in Table 4.125: 

H0, i: There is no significant difference between those who do or do not recycle textiles from 

the general U.S. population and students in regards Xi. 

HA, i: There is a significant difference between those who do or do not recycle textiles from 

the general U.S. population and students in regards Xi. 

Table 4.125 shows a summary table of hypothesis tests based on the p-values of the 

nonparametric Wilcoxon tests for all participants (NCSU students and the general U.S. 

population). The output from the Wilcoxon test shows that the p-value for both hypothesis 1 

(social policy) and hypothesis 2 (product attribute) is less than the significance level of 0.05. 

Thus, the null hypothesis for these two hypotheses is rejected, which indicates that there is a 

significant difference between the students and general U.S. population for the purchasing 

factors of “social policy” and “product attribute”.  

Table 4.126 shows the score means from the Wilcoxon tests. Based on the higher score 

mean, those households who recycle textiles from the general U.S. population are more 
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interested in “social policy” (i.e., products designed to be recycled after use, made from the 

recycled material, fair trade products, and products made in USA) than students who do not 

recycle textiles. In contrast, students who recycle textiles are more interested in “product 

attribute” (i.e., quality, price, and fashion) than the general U.S. population who recycle or not 

recycle textiles. 

Table 4.125: Summary Table of Nonparametric Wilcoxon Test Results for Determining the 
Difference between the Students and the General U.S. Population for Purchasing Factors 

i Xi Prob> χ2 Practical Conclusion

1 Social Policy <.0001 
There is a significant difference between those who do or do not recycle 
textiles from the general U.S. population and students in regards to making 
purchasing decision based on the social policy factor. 

2 
Product 

Attribute 
<.0001 

There is a significant difference between those who do or do not recycle 
textiles from the general U.S. population and students in regards to making 
purchasing decision based on product attribute factor. 
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Table 4.126: Nonparametric Comparisons For All Pairs Using Steel-Dwass  Method for 

Differences Between Students and the General Population for Purchasing Factors 

i Xi Level 
Score 
Mean 

Level 
Score 
Mean 

p-Value 

1 

S
oc

ia
l P

ol
ic

y 

Recycling Textiles, General 
U.S. Population 

549.655
Not Recycling Textiles, 
Student 

423.758 0.0002* 

Recycling Textiles, Student 428.886
Not Recycling Textiles, 
Student 

423.758 0.5187 

Recycling Textiles, General 
U.S.  Population 

549.655
Not Recycling Textiles, 
General U.S. Population 

480.286 0.3949 

Not Recycling Textiles, Student 423.758
Not Recycling Textiles, 
General U.S. Population 

480.286 0.2737 

Recycling Textiles, Student 428.886
Not Recycling Textiles, 
General U.S. Population 

480.286 0.7016 

Recycling Textiles, Student 428.886
Recycling Textiles, General 
U.S. Population 

549.655 <.0001* 

2 

P
ro

du
ct

 A
tt

ri
bu

te
 

Recycling Textiles, Student 482.529
Not Recycling Textiles, 
General U.S. Population 

233.214 <.0001* 

Recycling Textiles, Student 482.529
Recycling Textiles, General 
U.S. Population 

387.246 <.0001* 

Recycling Textiles, Student 482.529
Not Recycling Textiles, 
Student 

423.758 0.3004 

Recycling Textiles, General 
U.S. Population 

387.246
Not Recycling Textiles, 
General U.S. Population 

233.214 0.0165* 

Not Recycling Textiles, Student 423.758
Not Recycling Textiles, 
General U.S. Population 

233.214 0.0045* 

Recycling Textiles, General 
U.S. Population 

387.246
Not Recycling Textiles, 
Student 

423.758 0.7450 

Figure 4.54 shows the boxplots of participants who do or do not recycle textiles for each 

purchasing factor for the students and the general U.S. population. 
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Figure 4.54: Box-Plots for Different Purchasing Factors for Participants Who Do or Do Not 

Recycle Textiles from the Student and the General U.S. Population 
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4.4  Summary  

There were six research sub-objectives in this study. Each sub-objective was analyzed using 

samples from the College of Textiles, the College of Engineering, and the general U.S. 

population. The first objective of this study was to identify factors that influence consumers’ 

clothing and shoes disposal behavior. The first objective was divided into six sub-objectives. 

Self-report data on general and textile recycling behaviors along with demographic information 

were collected using a survey. The results for each of the six sub-objectives will be described.  

The first sub-objective was to examine whether there were significant differences 

between respondents’ demographics and whether they recycle textiles or not. Nominal logistic 

regression was used to analyze the data. In the College of Textiles, there were significant 

differences in textile recycling behavior by gender, age, ethnicity, education, and marital status. 

In the College of Engineering, there were significant differences only by gender. When 

comparing the two colleges, there were several significant demographic by college interactions. 

The interactions of age, ethnicity, and marital status with college were all statistically 

significant. Respondents from the College of Engineering who were older than 24 years, or 

married were more likely to recycle textiles than the College of Textiles, and Caucasians from 

the College of Textiles are more likely to recycle textiles than Caucasians from the College of 

Engineering. In the general U.S. Population, there were significant differences in textile 

recycling behavior by gender, income, marital status, living arrangement and type of dwelling. 

When comparing the general U.S. Population to the combined student samples from the College 

of Textiles and College of Engineering, there were significant interactions of ethnicity, 

education, income, and marital status with population type. Respondents from the general U.S. 
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population who are married, have a higher education or are Asian or Pacific Islander are more 

likely to recycle textiles.  

The second sub-objective was to describe the impact of consumers’ non-textile 

recycling behavior on their recycling of clothing and shoes. Descriptive statistics were used to 

describe the relationship between non-textile product recycling behavior and textile product 

reusing/recycling/repurposing behavior. The results from the College of Textiles and the 

College of Engineering indicated that generally, the most commonly used recycling method for 

both non-textile and textile products is the use of collection bins at residences for respondents 

in both colleges. However, respondents from the College of Textiles who do not recycle textiles 

are less likely to recycle paper and aluminum in comparison to the College of Engineering 

respondents. Also, participants from both colleges are less likely to recycle electronics and 

batteries. In the general U.S. population, in addition to the use of collection bins, respondents 

also used curbside collection and collection centers to recycle paper, cardboard, plastic, glass, 

and aluminum. In contrast to the students, most of the general U.S. population takes electronics 

and batteries to a collection center. 

The third sub-objective was to analyze the different ways consumers analyze unwanted 

clothing and shoes. The non-parametric Median ANOVA test indicated that there was a 

significant difference among different clothing disposal methods. From the Steel-Dwass test, 

the method of donating to charity was statistically the most commonly used method to recycle 

textiles for the College of Textiles, College of Engineering, and the general U.S. population, 

followed by passing along to family and friends. The results showed that participants from the 

College Engineering were more likely to donate clothing and shoes to charity than the College 

of Textiles. In contrast, respondents from the College of Textiles were more likely to sell their 
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clothing and shoes at consignment/resale shops and at garage sales/flea markets/online than 

College of Engineering respondents. When comparing students and the general U.S. population, 

the general U.S. population was more likely to sell their clothing and shoes at 

consignment/resale shops, or sell clothing and shoes at garage sales/flea markets/online. In 

contrast, students were more likely to pass their clothing and shoes to friends and family or 

throw them away. 

The fourth sub-objective was to evaluate if having children in the household impacts 

consumers’ recycling of unwanted clothing and shoes. This sub-objective was further broken 

down into two analyses. First, a comparison of the disposal of adults’ clothing in households 

with and without children under the age of 13 was done. Second, the difference in adults’ 

clothing disposal methods and children’s clothing disposal methods were made only for 

households with children under the age of 13.  For the first comparison, the results from the 

nonparametric Wilcoxon test showed that in the College of Textiles and the College of 

Engineering, there was a significant difference in selling adults’ clothing and shoes at garage 

sales/flea markets/online between households with and without children. When comparing the 

College of Textiles to the College of Engineering, households with children from the College 

of Textiles were more likely on average to sell adults’ clothing and shoes at consignment/resale 

shops and at garage sales/flea markets/online than households with children from the College 

of Engineering. The general U.S. population with children under age 13 were more likely on 

average to dispose of adults’ clothing by passing clothing and shoes to family and friends, 

selling clothing and shoes at consignment/resale shops, and selling clothing and shoes at garage 

sales/flea markets/online compared to households without children who were more likely on 

average to dispose of adults’ clothing by donating clothing and shoes to charity. The Wilcoxon 
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test was used to compare students and the general U.S. population. The general U.S. population 

with children under age 13 are more likely on average to sell clothing and shoes at 

consignment/resale shops than students with and without children. In contrast, students with or 

without children were more likely to pass clothing and shoes to friends and family than the 

general U.S. population without children. Students without children were more likely to throw 

adult clothing and shoes away than the U.S. population without children. The general U.S. 

population that does not have children under age 13 is more likely to donate their unwanted 

clothes and shoes to the charity than those in the general U.S. population that have children 

under age 13. 

The second comparison made in the fourth sub-objective was only for households with 

children under the age of 13. In these households, the differences in adults’ clothing disposal 

methods and children’s clothing disposal methods were investigated. There were no significant 

differences for each of the disposal methods for adults’ and children’s clothing in the College 

of Textiles or the College of Engineering. In addition, there were no significant differences in 

the average use of each of the disposal methods for adults’ and children’s clothing when 

comparing the two colleges. However, when using the Wilcoxon test to analyze the data from 

the general U.S. population, there were significant differences. The general U.S. population is 

more likely to pass their children’s clothing and shoes to friends and family than adults’ clothing 

and shoes. Also, general population households are more likely to sell their adult clothing and 

shoes at consignment/resale shops than children’s clothing. Finally, differences occurred when 

comparing the disposal methods for adults’ and children’s clothing by students and the general 

U.S. population. In addition, a Wilcoxon test for comparing adults’ clothing disposal and 

children’s clothing disposal did not show any significant differences between the two colleges. 
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However the same test was conducted to compare students and the general U.S. population, 

which concluded that students with children under age 13 are more likely to pass their children’s 

unwanted clothing to friends and family than the general U.S. population is to pass adults’ 

clothing to family and friends. In contrast, the general U.S. population who have children under 

age 13 are more interested in selling their unwanted clothing than students are interested in 

selling their clothing or their children’s clothing.  

The fifth sub-objective was to recognize the factors that motivate or prevent consumers 

from recycling unwanted clothes and shoes. Based on factor analysis, motivational factors were 

categorized into the following three factors: helping, economic, and satisfaction. The two 

colleges were compared, and the results showed that respondents from the College of Textiles 

are more motivated by economic and satisfaction factors than the College of Engineering. 

Results from comparing students and the general U.S. population showed that the general U.S. 

population is more motivated by helping factors and, in contrast, students are more motivated 

by economic and satisfaction factors. Prevention factors were also analyzed. Results showed 

the condition of clothes and shoes is a prominent factor in the decision to throw textiles away 

for households, which is followed by the factor of not sure which product can be donated, 

recycled and resold.  Some analysis was done to find out which additional options for 

donating/reusing/recycling/re-purposing would motivate consumers to donate/reuse/recycle/re-

purpose their clothing more often, and to determine how supporting a charity could affect their 

responses. The analysis of the College of Textiles’ data revealed that convenience is a 

prominent factor for those who are and are not recycling textiles. In addition, receiving a coupon 

or store credit would entice them to donate, repurpose, resell, or recycle a higher percentage of 

unwanted clothes and shoes. In terms of comparing the two colleges, the College of Textile’s 
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students are more motivated than the College of Engineering’s students if these disposal options 

are available to them. Moreover, the results showed that supporting a charity would encourage 

both colleges to donate, repurpose, resell, or recycle a higher percentage of unwanted clothes 

and shoes. In comparing the students to the general U.S. population, the analysis showed that 

convenience is an important factor that motivates students to donate/reuse/recycle/re-purpose 

their clothing more than the general U.S. population. 

Willingness to pay extra for curbside textile recycling was analyzed with an ANOVA 

test. It was concluded that the majority of households are not willing to pay more than $5 extra 

per month for curbside textile recycling. Statistical analysis showed no significant difference in 

willingness to pay for curbside textile recycling between the College of Textiles and the College 

of Engineering. However, the results revealed that in general, students are more likely to pay 

extra than the general U.S. population. 

The sixth sub-objective was to investigate if factors influencing clothing and shoes 

purchasing decisions are related to consumer’s clothing and shoes disposal behavior. Factors 

that have an influence on clothing and shoes purchasing decisions were divided into two factors 

of social policy and product attribute. The analyzed data showed people are more interested in 

purchasing products based on three factors; Quality, Price, and fashion. However, the analysis 

revealed that students are more interested in product attribute (i.e., quality, price, and fashion), 

and the general U.S. population is more interested in social policy (i.e., products designed to be 

recycled after use, products made from recycled material, fair trade products, and products 

made in USA). 
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CHAPTER 5: ANALYSIS AND RESULTS OF SECOND OBJECTIVE 

This chapter covers the second research objective, which was broken into the four sub-

objectives listed in Chapter 3. Research Objective 2: The second objective of this research is to 

determine the extent that apparel and shoe, brands and retailers (who sell private label 

merchandise) design products for recyclability, offer take back programs, and view their 

responsibility in diverting waste from the landfills. 

Eight high-level executives of brands and retailers were interviewed. The companies 

interviewed represented a variety of sectors in the apparel and shoes industry (i.e., outdoor 

apparel brand, sports apparel brand, jeanswear brand, apparel retailer, footwear brand). All 

interviewees have recycled content in their products, and they were able to provide answers 

about the motivations and challenges with regard to using recycled material. Table 5.1 

summarizes the company’s responses on designing products that contain recycled materials, 

take back programs, design for recyclability, and motivation. More details will be discussed in 

the following sections. 
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Table 5.1: Summary Table of Designing Products that Contain Recycled Materials 

Company Industry 
Type of 

Recycled 
Material 

Percent of 
Products 

with 
Recycled 

Material (%)

Percent of 
Recycled 

Materials in 
Each Product 

(%) 

Motivation Difficulties 
Design for 

Recyclability 
Take Back 
Programs 

A 
Outdoor 
Apparel 
Brand 

 Recycled 
Polyester 

 Recycled 
Wool 

 Recycled 
Cotton 

15% 45%-100%  Environment 

 Offsetting higher 
cost 

 Finding a material 
supplier  

 Technical issues 

 No, lack of 
infrastructure 
for closed loop 
textile 
recycling 

 No, but have 
future plan 

B 
Sports 

Apparel 
Brand 

 Recycled 
Polyester  

30% 65%  Environment  

 Offsetting higher 
cost 

 Finding a material 
supplier 

 No, lack of 
knowledge 

 Yes, work with 
nonprofit 
organization 

C 
Jeanswear 

Brand 

 Recycled 
Cotton-
Polyester 

 

3% 100% 

 Increasing stakeholder 
pressure 

 Retailer effort 
 Consumer interest in 

sustainability 
 Competitor effort 
 Potential cost savings 

 Inconsistency of 
virgin material price

 Finding a material 
supplier 

 Quality 

 No, lack of 
technology for 
blended fabrics

 It might limit 
their fabric and 
product types 

 No, taking time 
away from 
other initiatives

D 
Apparel 
Brand 

 Recycled 
Cotton-
Polyester 

 Recycled 
Cotton 

No answer 3%-100% 

 Potential cost savings 
 Environment 
 Consumer interest in 

sustainability 

 Inconsistency of 
virgin material price

 Offsetting higher 
cost 

 No, lack of 
technology for 
blended fabrics

 No, consumers 
are skeptical 

E 
Apparel 
Retailer 

 Recycled 
Polyester 

 Recycled 
Cotton 

No answer 1%-100% 
 Zero waste 
 Sustain people & 

environment 

 Quality 
 Limited availability 

of large volume 
 Lack of consumer 

interest 

 No, lack of 
technology for 
blended fabrics

 No, existence 
of expert 
collection 
centers 
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Table 5.1: (Continued) 

Company Industry 
Type of 

Recycled 
Material 

Percent of 
Products 

with 
Recycled 

Material (%)

Percent of 
Recycled 

Materials in 
Each Product 

(%) 

Motivation Difficulties 
Design for 

Recyclability 
Take Back 
Programs 

F 
Footwear 

Brand 

 Recycled 
Polyester 

 Recycled 
Nylon 

 Recycled 
Rubber 

84% 
Minimum of 

10% 
 Environment 
 Potential cost savings 

 Quality 
 Technical issues 

 No, it is not the 
priority 

 Durability of 
the product is 
the priority 

 No, taking 
time away 
from other 
initiatives 

G 
Outdoor 
Apparel 
Brand 

 Recycled 
Polyester 

No answer 50%-100%  Environment 
 Offsetting higher 

cost 
 No, it is not the 

priority 
 No, it is not 

the priority 

H 
Outdoor 
Apparel 
Brand 

 Recycled 
Polyester 

 Recycled 
Nylon 

 Recycled 
Cotton 

 Recycled 
Wool 

 Recycled 
Cashmere 

No answer 
Minimum of 

35%  Environment 

 Finding a material 
supplier  

 Limited availability 
of large volume 

 Quality 

 Yes, but it is 
not the first 
priority 

 Yes, they 
have a take 
back program

 Offer repair 
service also 
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5.1 Analysis of Research Objective 2-a 

Research Sub-Objective 2-a aims to investigate the extent in which apparel and shoe, brands 

and retailers design products with recycled materials. In this part of the interview, companies 

were asked if they are designing products that contain recycled materials, and if so, they were 

asked what kind of recycled materials they use, what their motivation is, and what are the 

difficulties in designing products with recycled materials (Appendix C: Interview Questions).  

5.1.1 Type and Amount of Recycled Material in Product 

All eight companies interviewed are using recycled material in some extent in their product 

design. Recycled polyester is the most common recycled material used among the companies 

interviewed in this study (i.e., six out of eight), as seen in Table 5.1.  Recycled cotton is the 

second most common recycled content (i.e., Companies A, D, E, and H), followed by recycled 

cotton-polyester blends (i.e., Companies C and D). Two companies use recycled nylon (i.e., 

Companies F and H). Companies A and H use recycled wool, and only one company uses 

recycled cashmere and rubber in their product line. The recycled material used often depends 

on the dominant materials in the type of goods that each company produces. For example, the 

jeanswear company uses recycled cotton-polyester since cotton is the primary fiber in denim, 

while the footwear company is the only one that uses recycled rubber because they produce 

shoe soles. 

The percent of the products that have recycled materials ranged from 3% to 30% for 

each company. The percent of recycled content in each product also ranges from 1% to 100%, 

depending on the product type, design, style, and quality. For instance, within the same 
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company, there might be some products with 45% recycled content and some with 100% 

recycled content.  

Executive 4 from Company D: Socks are made from 100% recycled cotton, and other 

products that are cotton-poly blends contain 3-5% recycled polyester. The amount of 

poly in the cotton-poly blend varies usually due to the quality requirements of the fabric 

and end-product. Product quality is the determining factor, and the company is 

continuously looking at the ratios. 

In addition, there are some brands and retailers that are considering including a 

minimum of recycled content in all of their products. Company F is designing their product 

with a minimum of 10% recycled content within each product, while company H uses a 

minimum of 35% recycled material within products that have recycled content. Company E is 

trying to determine if it is realistic to ask its suppliers to include a minimum of recycled content 

in their products. 

Executive 5 from Company E: Our average across every apparel product is around 

6%. …. Some people are using 100%, some people are using 1%, and a lot of people 

are using none. So, one of the things we’re working on now is trying to figure out if 

realistically if we could ask our suppliers to include a minimum amount of recycled 

content, and if you want to use more, you can use more than a minimum amount. 

Interviewees were asked if they are planning on increasing the percent of recycled 

material used in their products (see Question 1.1.1.7-Appendix C: Interview Questions). In 
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general, the quality of the fabric was found to be the most important consideration that 

prevented companies from increasing the amount of recycled content in their product. For 

instance, since organic cotton is an important fiber used in a lot of Company A’s product, they 

will probably continue to use organic cotton and not try to use recycled cotton. Right now, 

recycled cotton is mechanically recycled, and the appearance of the fiber is very different than 

conventional cotton fibers. For Company C, the durability of their jeans is more important than 

using more recycled content in their products.   

5.1.1 Motivation Factors to Design Products with Recycled Materials 

Respondents were asked for their thoughts on the factors that motivated their companies to 

design products with recycled materials (see Question1.1.1.4-Appendix C: Interview 

Questions). Different factors were discussed including environmental reasons, potential cost 

savings, consumer interest in sustainability, increasing stakeholder pressure, retailer efforts, and 

competitor efforts. Most companies interviewed stated that several of these factors were reasons 

for using recycled materials, but the importance of these factors was different depending on the 

company.  

Environmental reasons are especially important for outdoor or footwear companies 

since their business relies on consumers’ interest in outdoor activities. Their consumers tend to 

care about preserving nature.  

Executive 1 from Company A: We hired a consulting firm to do our life cycle analysis 

on materials, and it was evident that recycled contents have a lower LPA score. So that 

was attractive to the brand … 
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Although environmental concern is an important factor that motivates some of the 

companies to design products that contain recycled materials, potential cost savings was 

recognized as a primary motivation for other companies. 

Executive 4 from Company D: … When the cost of crude oil went up, companies tended 

to look at more 100% cotton products. Conversely, when the cotton prices soared a 

couple of years ago, in an effort to hold product pricing stable, companies looked for 

alternatives. Going to a cotton/poly blend was a partial solution. The environmental 

aspect is important but second to cost. Typically consumers are not buying products for 

the recycled content. The cost is typically the major factor for the consumer.  

Interviewees from Companies C and D discussed the motivation factors related to their 

consumers’ interest in sustainable products. Using the internet, consumers are able to determine 

how a company sources their materials and products. 

Executive 3 from Company C: So, consumers are increasingly interested in 

sustainability in general, but also specifically in the idea of upcycling and recycled 

content.  

Also, Company C mentioned an organization like Greenpeace or Rankabrand that looks 

at different product types and brands, and gives them a score.  

Executive 3 from Company C: They characterize how socially and environmentally 

conscious a brand is and communicate that to consumers about whether or not they 

should buy or purchase that brand and whether or not their framework is correct, 
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whether or not their method of calculating the value of a brand’s environmental and 

social performance is accurate. 

5.1.2 Cost of Products with Recycled Materials 

Interviewees were asked whether products that contain recycled material are more costly to 

produce than those that do not (see Question 1.1.1.5-Appendix C: Interview Questions). As 

stated by all companies interviewed, the cost of recycled material depends on different factors 

like type of fabric, price of oil, and finding the right source of recycled content. Although 

recycled materials might be more expensive or even the same cost as virgin materials, in general 

there would be some savings in water usage, energy usage, labor, and natural resources. 

Therefore, the end product price may be less expensive or equivalent.  

Executive 1 from Company A: It is more expensive, yes, but it’s not that much more 

expensive, depending. Now if the price of oil dropped, potentially polyester becomes 

less expensive.  

Executive 2 from Company B: Sometimes, some polyesters that are recycled, they are 

actually more expensive, because they take more labor and energy to recycle them.  

Executive 3 from Company C: It actually depends on who you are aligning yourself 

with and which particular suppliers that you’re working with. Some suppliers see this 

as an opportunity to charge additional, add additional cost for yarns, because they view 

it as an opportunity to make more margins on a product that they view will be sold as a 

specialty item or appeal to consumers that are willing to pay more.   
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Executive 4 from Company D: Commodity (cotton & poly) prices are fluid and 

constantly changing.  Companies have to look at long range product design and cost 

projections in making these decisions.   

Executive 5 from Company E: Now I can say that some of our suppliers are able to 

reduce costs in other areas to provide us the product with the same price … So, the 

answer is that often times the recycled fiber is the same price or more expensive than 

the virgin fiber, but it does not necessarily make the end product more expensive.  

5.1.3 Issues on Designing Products with Recycled Materials 

Interviewees were asked for their opinions on their difficulties to design products with recycled 

materials (Question 1.1.1.6-Appendix C: Interview Questions). Overall, there are some issues 

that most of the companies have when they are designing products that contain recycled 

materials such as offsetting higher cost, inconsistency of recycled material prices, quality and 

technical issues, limited availability of large volumes, lack of consumer interest, and finding a 

material supplier. Cost is the most challenging factor in using recycled materials in products 

due to volatility of raw material prices. 

Executive 4 from Company D: With regards to company initiatives, there are product 

prototypes that contain higher concentrations of recycled content.  But it costs to recycle 

fiber, and this most often makes the product too expensive to be marketable. As an 

example, there is the technology to recycle nylon, but the consumer is not going to be 

willing to pay 2 to 3 times more for the same product manufactured with recycled fiber. 
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Quality and technical issues are other challenges faced by companies. In terms of 

quality, Company E mentioned that the lack of investment in R&D is the reason that the quality 

of recycled materials suffers. In regards to technical issues, the visual properties of recycled 

materials are different than the virgin materials. 

Executive 1 from Company A: For instance, recycled polyester can’t get like white 

white, like a real bleached white, and so if you are doing a white product, it tends to 

become grey. 

An additional challenge that companies had difficulty with was finding reliable recycled 

material suppliers. Company B said there is a lack of research on different aspects of processing 

recycled materials, like cost, water and energy usage. Conducting this kind of research for each 

product takes time and requires special researchers.  

Executive 3 from Company C: It is not as if all suppliers are working in recycled 

content, and it’s not as if all suppliers have the competency or the familiarity with 

recycled content.  

Although consumer preference was mentioned by Companies C and D as a factor 

motivating them to include recycled content in some of their products, Company E has a 

different perspective. They pointed out that some customers are skeptical of using recycled 

materials.  

Executive 5 from Company E: And so there are some consumers that just understand 

what recycled content is, understand that it helps your environmental footprint. But I 
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think there is another group of consumers who see recycled content – it’s like cheaper, 

or dirtier, unsafe or lower quality. And so, I think we are very careful about labeling 

things or how do we tell the story to the consumer so that recycled content is seen as a 

positive attribute and not a negative one. 

Company E, which is a large retailer, also mentioned that providing a large volume of 

recycled material is a challenging factor for suppliers. If they want to increase the amount of 

recycled polyester in all of the products they sell, this would not be possible because it would 

exceed the supply. 

5.2 Analysis of Research Objective 2-b 

The second set of interview questions (Appendix C: Interview Questions) focused on company 

efforts to enable products to be more easily recycled back into the same garment. This set of 

questions attempts to answer Research Sub-Objective 2-b, which is to determine the extent to 

which apparel and shoe, brands and retailers design products than can be more easily recycled. 

From the companies interviewed in this study, only Company H is designing products that can 

be more easily recycled back into the original garment. They are exploring material choices and 

try to select 100% recycled material made of one fiber type rather than blends, since blends 

make the product more difficult to recycle. In addition to using recycled inputs, they are also 

working with their trim manufacturer to figure out how to make trims recyclable. Durability of 

the product is their primary focus, while the second main focus is to design garments that are 

repairable. Their third focus is to design garments that can more easily be recycled. 
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Executive 8 from Company H: We always want to try and use recycled input as we can, 

as long as it does not affect the overall durability and long term quality of the item. We 

don’t want to replace that with an item that will only last 2-3 years, but can be recycled. 

We want to make sure that we focus on making our garment repairable. So, that the first 

option is not to discard the garment, but ideally go into the recycling center. But we 

want to make sure that people can repair the garment successfully and extend the 

longevity. But we obviously have considered the end of life in all of our products 

There are different issues in designing products for recyclability. Lack of infrastructure 

for closed loop textile recycling is the main reason for not designing products for recyclability, 

specified by most of the companies interviewed. Companies have started thinking about this 

issue, but they have not implemented any strategy yet because of a lack of research in this area. 

Executive 1 from Company A: Currently there is not a very strong infrastructure for 

closed loop textile recycling. Because the technologies for recycling textiles are limited, 

that means there is little direction or advice available to designers who are interested 

in designing for recycling.  

Another issue that companies have difficulty with is technology. There is not a lot of 

technology widely available for recycling garments. Companies have a big challenge with 

blended fabrics, which are less easily recycled under current mechanical methods. 

Executive 3 from Company C: … You’re going to have a challenge with the blended 

fabrics, [for example] cotton-poly that are going to be less easily recycled under current 
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mechanical methods….. We’re hoping that there is gonna be future technology that will 

help deconstruct fiber types. 

Then the interviewees were asked if they are planning to design products that can be 

more easily recycled in the near future (see Question 2.1.2.1-Appendix C: Interview Questions). 

Most of the interviewed companies do not have plan to design for recyclability because it might 

limit their fabric and product types. 

Executive 3 from Company C: The reason we don’t have a plan is because it would 

limit what we would be able to do in terms of fabric types and offerings… 

Although many companies are trying to find the best way to use products at their end of 

life cycle, there are not many garments that are made out of recycled garments. 

Executive 5 from Company E: We do have some products on our shelves that are made 

out of recycled garments. We have things like the filling to our pet beds or the filling to 

our pillows are made out of recycled garments. 

5.3 Analysis of Research Objective 2-c 

The third part of the interview investigates if companies are offering take back 

programs, and if they are, asks what they are doing with the clothing and or shoes collected 

(Question 3.1-Appendix C: Interview Questions). From the eight interviewed companies just 

two of them offer a take back program as seen in Table 5.1. Company B works with a non-

profit organization to offer a take back program. . In addition to having a take back program, 

Company H offers a repair service in their retail stores. They try to educate people and help 
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them to learn how to repair damaged products properly, while Company F designs products that 

can be repairable as well. Company A also has a plan to offer a take back program in the near 

future. Currently, they donate a portion of their proceeds from a select collection of items to an 

outdoor nonprofit organization. In addition to having a take back program, Company H offers 

a repair service in their retail stores. They try to educate people and help them to learn how to 

repair damaged products properly.  

There are several reasons that companies do not offer take back programs. These include 

taking time away from their other initiatives, consumers being skeptical of take back programs, 

and the existence of expert collection centers.  

Executive 3 from Company C: Right now the primary take back programs do help to 

fulfill a different business model where the companies are selling that product to other 

retailers in third world countries. If we spend our time building that type of program 

and working with partners to develop that, that’s time that I take away from another 

initiative.  

Executive 4 from Company D: The major products of this company are intimate 

apparel – apparel worn next to the skin, and consumers are skeptical about recycling 

these products.  

Executive 5 from Company E: We want to get involved at the point where we were 

fixing the problem that couldn’t be fixed unless Company E got involved, and right now, 

there already are collection points around the country. Let’s say we have a partnership 

with Goodwill. Goodwill could not probably handle all the stuff we gave them. 
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Executive 6 from Company F: We tend to design more for durability. So, instead of 

doing a product take back, the upper part of the shoe, especially a leather shoe can, last 

for tens of years. So, at that point, it’s instead of taking the shoes back, it makes more 

sense to have a repairable 

5.4 Analysis of Research Objective 2-d 

The final part of the interview attempts to find out companies’ views on their responsibility in 

diverting waste from the landfills. Interviewees were asked about their thoughts on the role that 

the company should have in helping to decrease the amount of apparel and shoe production 

waste that ends up in the landfill and to determine if they have any program in place to recycle 

their production waste (see Question 4.1-Appendix C: Interview Questions). Conserving 

natural resources, reducing carbon emissions, zero waste in production, increasing renewable 

fuel, and energy efficiency were recognized as the major roles that interviewed companies were 

considering to reduce apparel and shoe waste that ends up to the landfills and make their process 

more environmentally friendly.  Zero waste production programs are one of the important 

initiatives that many companies are thinking of. There is some fabric waste from their 

production lines that can be recycled to become part of new products. 

Executive 2 from Company B: We have some waste. We are looking to see what we 

can do with that waste- maybe compression sleeves or maybe some headbands. But it 

would be taking it and remaking it. 

Executive 3 from Company C: Waste is one of our focuses. Our distribution facilities 

are zero waste. All of our fabric waste is recycled, and so we are not sending that kind 

of thing [to the landfill].  



209 
 

There are some companies that try to conserve natural resources and reduce the waste 

in the landfills by using more recycled materials, and are partnering with companies and 

factories that adhere to strict guidelines for safety and efficiency. Energy efficiency is an 

important component that Company E is working on. They provide tools to factories to help 

them manage their energy. In addition to energy efficiency, many companies attempt to increase 

renewable energy and reduce carbon from the air by planting trees. 

Executive 4 from Company D: The company has huge efforts underway for increased 

renewable fuel, reduced carbon emissions, and zero waste to the landfill. Also the 

company planted tens of thousands of trees at just one facility.  

Then interviewees were asked about their role in helping to decrease the amount of post-

consumer apparel and shoe waste that ends up in the landfills (see Question 4.2-Appendix C: 

Interview Questions). As discussed in Section 5.3, Companies B and H are the only ones that 

offer take back programs in order to keep post-consumer waste from the landfills. The other 

interviewed companies have a different perspective on reducing post-consumer waste. They 

attempt to increase consumer knowledge by educating them and telling the right, positive story 

about the recycled product. It can be on the back of the product tags or on websites, such as this 

fabric is made from recycled materials, this fabric conserved resources, and this fabric is good 

for the environment. 

Executive 1 from Company A: I think it has to be multiple ways of telling the story on 

the product, on the hangtag, on the website - like everywhere that the consumer could 

go to learn about that brand. The story should be there. 
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There are also some companies that have been looking at the best way to help with the 

post-consumer apparel waste problem. They are trying to decide if the best solution is to take 

garments back, partner with a collection center, or invest in people who are chemically 

reprocessing fibers. 

Executive 3 from Company C: Even if the brand had a goal, if we set a goal today that 

we wanted to have a responsibility for post-consumer waste, the industry technology in 

order and infrastructure in order to achieve that goal does not fully exist. So post-

consumer waste is far more difficult to recycle than postindustrial.  

The last question of the interview discussed the possibility of future legislation for 

extended producer responsibility (EPR) for apparel/shoes. The organization for Economic Co-

operation and Development (OECD) defines Extended Producer Responsibility (EPR) as “an 

environmental policy approach in which a producer’s responsibility for a product is extended 

to the post-consumer stage of a product’s life cycle”. EPR reduces the costs to governments for 

waste management by transferring the cost of product waste to producers and consumers. EPR 

encourages or requires producers to redesign products and use less harmful materials in their 

products, to make products last longer and be reusable, recyclable and easily disassembled 

(GRRN, 2003). To the best of our knowledge the only EPR program in the United States for 

textile products is California’s Carpet Stewardship Program. However, it is not applicable to 

shoes and clothing. 

Although EPR was not a consideration for the companies interviewed, the question 

made them think more broadly about how to implement changes. There are some companies 

that have started to design products for more durability and easier disassembly. 
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Executive 1 from Company A: I think that’s coming. I think that municipalities or cities 

don’t have any money to be able to deal with all of this stuff, and they’re going to 

eventually start pushing that upstream and say okay if you build it, you have to take it 

back. That legislation has been in conversation for 20 years, but I feel now more and 

more people are aware, and so more and more people are going to try that type of 

legislation. 

However, lack of technology is a barrier in textile recycling, and there is not enough 

research and development support to improve apparel closed-loop recycling.  

Executive 6 from Company F: We use recycled rubber in our shoes, and where does 

that recycled rubber come from? Well, it comes from other consumer goods. So, what 

we decided to do was to take a step back and try to design a product that could then be 

recycled into these outsoles for our shoes …It’s not necessarily looking at making the 

downstream from our shoes recyclable. It’s making a product upstream of our shoes 

that then can be recycled into our shoes. 

Clothing labelling giving environmental information to consumers would possibly also 

assist in making more sustainable consumption of apparel by transferring information between 

producers and consumers. 

Executive 4 from Company D: There is a program that is evaluating putting a label on 

every textile garment that is the environmental footprint of it. That is something that the 

whole industry is looking at. That is not something like legislation. It is something that 
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needs to be done, and this company has been actively involved in that.  This is being 

approached internally by the industry, but there have also been government initiatives 

to require this by regulation-they did not succeed.   

5.5  Summary 

Eight executives of brands and retailers (i.e., outdoor apparel, sport apparel, jeanswear, apparel 

retailer, footwear) were interviewed in order to evaluate their insights about apparel recycling. 

The interview questions were broken into four sets of questions (i.e., designing product that 

contain recycled material, designing product for recyclability, take back programs, and 

companies responsibility on apparel and shoes waste) to answer Research Question 2.  

Interviewed companies felt that their role in reducing apparel and shoe waste that ends 

up in the landfills and making their process more environmentally friendly was through 

conserving natural resources, reducing carbon emission, creating zero waste in production, 

increasing renewable fuel, and increasing energy efficiency. The qualitative analysis of 

interviews identified that all of the companies interviewed design some of their product line to 

utilize recycled content. Recycled polyester was the dominate recycled material used, followed 

by cotton and cotton-polyester blends. The recycled material used depends on the main 

materials in the type of goods that each company produces. Recycled polyester is the most 

common one. The percent of the products that have recycled materials ranges from 3% to 30% 

across the eight companies. The percent of recycled content in each product also varied from 

1% to 100% depending on the product type, design, style, and quality. In addition, there are 

some brands and retailers that are considering including a minimum of recycled content in all 

of their products. 
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Factors that motivated companies to include recycled content in their product consisted 

of environmental reasons, potential cost savings, consumer interest in sustainability, increasing 

stakeholder pressure, retailer efforts, and competitor efforts. The main challenges that 

companies face in designing products that contain recycled materials were offsetting higher 

costs, inconsistency of recycled material prices, quality and technical issues, limited availability 

of large volumes, lack of consumer interest, and finding the right resource. 

While there is no well-developed infrastructure on closed loop textile recycling and 

there is a lack of widely available technology for recycling garments, only two companies 

currently design products that can be more easily recycled back into the original garment. They 

design their products in a way to avoid blended fabrics when possible, as well as make their 

trims recyclable. The analysis also revealed that although take back programs are an option that 

diverts apparel waste from landfills, most of the companies interviewed are not offering take 

back programs at this time. 
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CHAPTER 6: CONCLUSIONS AND DIRECTIONS for FUTURE 
WORK 

6.1 Conclusions 

The purpose of this research was to investigate consumer behavior on unwanted clothing and 

shoes, and the impact apparel and shoe, brands’ and retailers’ recyclability efforts have on this 

behavior. Samples from the following three populations were analyzed and compared: College 

of Textiles students, College of Engineering students, and people over the age of 24 from the 

general U.S. population. According to Laitala’s review paper (2014), most of the clothing 

disposal consumer behavior studies are on women and students, and in most of those studies 

reviewed, income, education and marital status were not analyzed. However, the samples of 

this research were more heterogeneous with different demographic variables (i.e., age, gender, 

ethnicity, education, income, marital status, living arrangement, and type of dwelling).  

Studies reviewed in Laitala’s paper indicated that younger people were more likely to 

pass their unwanted clothing to friends and family than older people, which agrees with a 

similar conclusion of this research. Older people in this study are more interested in selling 

unwanted clothing and shoes than younger people. However, there was no significant difference 

between younger and older people in donating unwanted clothing to a charity, which contradicts 

the literature that older people are more likely to donate unwanted clothing to a charity. In 

addition, Laitala’s review paper indicated that in Japan, they did not find any difference between 

male and female students in regards to disposal behavior, while this research found female 

students from the College of Textiles and the College of Engineering are more likely to recycle 

textiles than males. Owing to the demographic analysis from the comparison of the two 

colleges, engineering students, who are older than 24, Asian or Pacific Islander, or married are 
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more likely to recycle textiles than textile students in those groups. Also, the results from 

comparing students and the general U.S. population indicate that people in the general U.S. 

population who are married, have higher education, or are Asian or Pacific Islander are more 

likely to recycle textiles than students in those groups.  

Among different clothing disposal methods, “donating to charity” was statistically the 

most commonly used method to recycle textiles for all three populations (i.e., College of 

Textiles’ students, College of Engineering students, and the general U.S. population), followed 

by “passing along to family and friends”. However, students with children under age 13 are 

more likely to pass their children’s unwanted clothing to friends and family than the general 

population is to pass adults’ clothing to family and friends. In contrast, the general U.S. 

population who have children under age 13 are more interested in selling their unwanted 

clothing than students are interested in selling their clothing or their children’s clothing. The 

general U.S. population that does not have children under age 13 is more likely to donate their 

unwanted clothes and shoes to the charity than those in the general U.S. population that have 

children under age 13. 

In general, convenience is a prominent factor for those who are not recycling textiles, 

and for households who are recycling textiles, receiving a coupon or store credit would entice 

them to donate, repurpose, resell, or recycle a higher percentage of their unwanted clothes and 

shoes. Moreover, the results showed that households would more likely to donate, repurpose, 

resell, or recycle a higher percentage of their unwanted clothes and shoes to an organization, if 

that organization supports a charity. The analysis of motivational and prevention factors showed 

that the general U.S. population is more motivated by helping factors. In contrast, students are 
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more motivated by economic and satisfaction factors. Moreover, the condition of clothes and 

shoes is the most important factor in deciding to throw textiles away, followed by the factor of 

“not sure which product can be donated, recycled and resold”. 

In addition to these findings, the analyzed data showed that students are the most 

interested in purchasing products based on three factors: quality, price, and fashion. However, 

students who recycle textiles are more interested in product attributes (i.e., quality, price, and 

fashion) while the general U.S. population who recycle textiles is more interested in social 

policy (i.e., products designed to be recycled after used, products made from recycled material, 

fair trade products, and products made in the USA) than students. 

Chapter 5 focused on the apparel brands and retailers’ perspectives. The qualitative 

analysis of interviews identified that all of the companies interviewed use recycled materials in 

some of their products. Environmental reasons, potential cost savings, consumer interest in 

sustainability, increasing stakeholder pressure, retailer efforts, and competitor efforts were 

identified as factors motivating them to include recycled content in their products. The main 

challenges that companies face in having products that contain recycled materials are offsetting 

higher costs, inconsistency of virgin material prices, quality and technical issues, limited 

availability of large volumes, lack of consumer interest, and finding material suppliers. 

According to the interview participants, there is no well-developed infrastructure on 

closed loop textile recycling, and there is a lack of widely available technology for recycling 

garments. Only one company designs products that can be more easily recycled back into the 

original garment. They design their product in a way to avoid blended fabric and use recyclable 

trims. The analysis also revealed that most of the companies interviewed are not offering take 
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back programs due to the lack of consumer knowledge about recycled products, the amount of 

resources necessary to offer a take back program would take time away from their other 

initiatives, and the existence of expert collection centers. However, the perspective of brands 

and retailers in regards to take back program seems to be disconnected from the survey analysis 

results that people are motivated to bring their unwanted clothes and shoes to a local store, 

owing to convenience. 

6.2 Directions for Future Work 

This research investigated apparel recycling from the two different perspectives of consumers, 

and brands and retailers. The study can be extended and modified in many ways. Future research 

areas are as follows: 

Consumers’ Perspectives: 

Additional tests can be conducted on existing data, by recruiting more participants, or by 

modifying the survey. 

More Tests on Existing Data: 

 The analysis of demographic variables can be extended by considering different 

motivation factors which have an effect on apparel recycling behavior, such as 

comparing gender, age, and income with each of the helping factors, economic factors, 

and satisfaction factors.  

 Prevention factors can be analyzed based on different demographic variables. 
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Recruiting More Participants: 

 The analysis of consumer behavior can be extended by including regional differences 

in terms of apparel recycling. 

 In this study, most of the participants were recycling textiles. Since the number of 

respondents who are not recycling textiles was small, comparison of populations who 

recycle textiles and those who do not can be strengthened by increasing the sample size.   

Modifying the Survey: 

 More questions can be included about take back programs to be able to better understand 

a consumers’ perspectives and compare this to the perception of brands and retailers. 

Brands’ and Retailers’ Perspectives: 

 The analysis in Chapter 5 can be extended by including more companies in each 

different textile industry sector (i.e., apparel retailer, outdoor apparel, sports apparel) 

and comparing the different sectors. 

 There seems to be some differences between consumers’, and brands’ and retailers’ 

perspectives specifically in offering take back programs. More qualitative analysis can 

be done to compare these two perspectives and find the reasons behind these differences. 

More companies that are offering take back programs can be interviewed. In addition, 

a good framework can be designed to connect consumers’, and brands’ and retailers’ 

perspectives by more closely linking the consumer survey and the interview questions. 
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Appendix C: Interview Questions 

1. To investigate the extent in which apparel and shoe, brands and retailers design products 

with recycled materials. 

1.1. Is your company designing products that contain recycled materials? 

1.1.1. Yes 

1.1.1.1. What type of recycled materials is your company using? 

1.1.1.2. Approximately how many of your products have recycled materials? 

Approximately what percentage is this of all of your products? 

1.1.1.3. Approximately what percent of a product’s materials are recycled for 

products that have recycled materials? 

1.1.1.4. What has motivated your company to design products with recycled 

materials? 

Consumers? 

1.1.1.5. Are the products that have recycled materials more costly to produce 

than if they did not have recycled materials? Why or why not? 

1.1.1.6. What other issues does your company have to consider specifically when 

designing with recycled materials? Strength? 

1.1.1.7. Is your company planning on increasing the percent of recycled materials 

used in products that have recycled materials? Why or why not? 

1.1.1.8. Is your company planning on increasing the number of products that 

contain recycled materials? Why or why not? 

1.1.2. No 
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1.1.2.1. Are you planning on designing products that contain recycled materials 

in the near future? Why or why not? 

2. To determine the extent in which apparel and shoe, brands and retailers design products that 

can be more easily recycled. 

2.1. Is your company designing products that can be more easily recycled? 

2.1.1. Yes 

2.1.1.1. What are you doing to enable the products to be more easily recycled? 

2.1.1.2. Approximately how many of your products have been designed to be 

more easily recycled? Approximately what percentage is this of all of your 

products? 

2.1.1.3. What has motivated your company to design products that can be more 

easily recycled? Consumer? 

2.1.1.4. Are the products that are designed to be more easily recycle more costly 

to produce than those that are not designed to be more easily recycled? Why 

or why not? 

2.1.1.5. What other issues does your company have to consider specifically when 

designing products to be more easily recycled? Strength? 

2.1.1.6. Is your company planning on increasing the number of products that are 

designed to be more easily recycled? Why or why not? 

2.1.2. No 

2.1.2.1. Are you planning on designing products that can be more easily recycled 

in the near future? Why or why not? 
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3. To discover the extent in which apparel and shoe, brands and retailers offer take back 

programs. 

3.1. Does your company currently have a take back program? 

3.1.1. Yes 

3.1.1.1. How is the take back program going? 

3.1.1.2. What do you do with the clothing/shoes after they are collected? 

3.1.1.3. Is your company planning to expand the program? Why or why not? 

3.1.1.4. Is your company considering offering take-back programs for other 

products? Why or why not? 

3.1.2. No 

3.1.2.1. Is your company considering having a take-back program in the near 

future? Why or why not? 

4. To analyze how apparel and shoe, brands and retailers view their role in decreasing the 

amount of waste that ends up in the landfills. 

4.1. What role does your company believe that they should have in helping to decrease the 

amount of apparel and shoe production waste that ends up in the landfill? Do you have 

any programs in place to recycle production waste? 

4.2. What role does your company believe that they should have in helping to decrease the 

amount of post-consumer apparel and shoe waste that ends up in the landfills? 

4.3. Has your company considered the possibility of future legislation for extended 

producer responsibility (EPR) for apparel/shoes? If so, what is the company doing in 

light of this possibility? 
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Appendix D: College of Textiles Analysis 
 

Table D.1: Contingency of Age by Textile Recycling (College of Textiles) 
Count 
Total % 

Not Recycling Textiles Recycling Textiles Total 

>24 
13 39 52 
4.36% 13.09% 17.45% 

18-24 
14 232 246 
4.70% 77.85% 82.55% 

Total 
27 269 298 
9.06% 90.94%  

 
 

 
Figure D.1: Age and Recycling Textiles Mosaic Plot (College of Textiles) 

 
 

Table D.2: Fisher's Exact Test for Age (College of Textiles) 
Fisher's 
Exact Test 

Probability Alternative Hypothesis 

Left 1.0000 
Prob (Textile Recycling) is greater for those older than 24 than 
for those 18-24 years old 

Right 0.0001* 
Prob (Textile Recycling) is greater for those 18-24 years old 
than for those older than 24 

2-Tail 0.0001* 
Prob (Textile Recycling) is different for those older than 24 and 
those 18-24 years old. 
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Table D.3: Contingency of Ethnicity by Textile Recycling (College of Textiles) 
Count 
Total % 

Not Recycling 
Textiles 

Recycling 
Textiles 

Total 

African-American 
0 22 22 
0.00% 7.38% 7.38% 

Asian or Pacific Islander 
16 31 47 
5.37% 10.40% 15.77% 

Caucasian 
7 198 205 
2.35% 66.44% 68.79% 

Hispanic/ Latino 
2 8 10 
0.67% 2.68% 3.36% 

Other  
2 12 14 
0.67% 4.03% 4.70% 

Total 
27 271 298 
9.06% 90.94%  

 

 
Figure D.2: Ethnicity and Textile Recycling Mosaic Plot (College of Textiles) 

 
 

Table D.4: Ethnicity Homogeneity Tests (College of Textiles) 
Test ChiSquare Prob>ChiSq 
Likelihood Ratio 38.331 <.0001* 
Pearson 47.639 <.0001* 

Since 20% of cells have an expected count less than 5, the Chi-Square test is suspect. 
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Table D.5: Contingency of Education by Textile Recycling (College of Textiles) 
Count 
Total % 

Not Recycling 
Textiles 

Recycling Textiles Total 

Four years of college (Bachelor’s 
degree) 

3 47 50 
1.01% 15.77% 16.78%

Graduate and Professional Degree 
15 36 51 
5.03% 12.08% 17.11%

Less than Bachelors 9 188 197 
 3.02% 63.09% 66.11 

Total 
27 271 298 
9.06% 90.94%  

 
 
 

 
Figure D.3: Education and Textile Recycling Mosaic Plot (College of Textiles) 

 
 

Table D.6: Education Homogeneity Test (College of Textiles) 
Test ChiSquare Prob>ChiSq 
Likelihood Ratio 23.526 <.0001* 
Pearson 31.029 <.0001* 

Since 20% of cells have an expected count less than 5, the Chi-Square test is suspect. 
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Table D.7: Contingency of Household Income by Textile Recycling (College of Textiles) 
Count 
Total % 

Not Recycling 
Textiles 

Recycling 
Textiles 

Total 

Over $20,000 
11 95 106 
3.69% 31.88% 35.57% 

Under $20,000 
12 100 112 
4.3% 33.56% 37.58% 

Prefer not to answer 
4 76 80 
1.34% 25.5% 26.85 

Total 
27 271 298 
9.06% 90.94%  

 
  

 
Figure D.4: Household Income and Textile Recycling Mosaic Plot (College of Textiles) 

 
 
 

Table D.8: Household Income Homogeneity Tests (College of Textiles) 

Test Chi-Square Prob>ChiSq 

Likelihood Ratio 2.451 0.2936 

Pearson 2.196 0.3336 
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Table D.9: Contingency of Marital Status by Textile Recycling (College of Textiles) 
Count 
Total % 

Not Recycling Textiles Recycling Textiles Total 

Married 
8 17 25 
2.68% 5.70% 8.39% 

Single 
19 254 273 
6.38% 85.23% 91.61% 

Total 
27 271 298 

9.06% 90.94%  

 

 
Figure D.5: Marital Status and Textile Recycling Mosaic Plot (College of Textiles) 

 
 

Table D.10: Fisher's Exact Test for Marital Status (College of Textiles) 
Fisher's 
Exact Test 

Probability 
Alternative Hypothesis 

Left 0.9999 
Prob (Textile Recycling) is greater for Married people than Single 
people 

Right 0.0006* 
Prob (Textile Recycling) is greater for Single people than Married 
people 

2-Tail 0.0006* 
Prob (Textile Recycling) is different between Married and Single 
people 
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Table D.11: Contingency of Living Arrangement by Textile Recycling (College of Textiles) 
Count 
Total % 

Not Recycling Textiles Recycling Textiles Total 

Own 
2 33 35 
0.69% 11.38% 12.07% 

Rent 
24 231 255 
8.28% 79.66% 87.93% 

Total 
26 264 290 
8.97% 97.03%  

 

 
Figure D.6: Living Arrangement and Textile Recycling Mosaic Plot (College of Textiles) 

 
 
 

Table D.12: Fisher's Exact Test for Living Arrangement (College of Textiles) 
Fisher's 
Exact Test 

Probability Alternative Hypothesis 

Left 0.3665 
Prob (Textile Recycling) is greater for people that Own than for those 
who Rent 

Right 0.8516 
Prob (Textile Recycling) is greater for people that Rent than for those 
who Own 

2-Tail 0.7519 
Prob (Textile Recycling) is different between people who Own or 
Rent 
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Table D.13: Contingency of Type of Dwelling by Textile Recycling (College of Textiles) 
Count 
Total % 

Not Recycling Textiles
Recycling 
Textiles 

Total 

Condo or Apartment 
8 98 106 
2.70% 33.11% 35.81% 

Dorm Room 
5 58 63 
1.69% 19.59% 21.28% 

House 
5 74 79 
1.69% 25.00% 26.69% 

Townhouse 
9 39 48 
3.04% 13.18% 16.22% 

Total 
27 269 296 
9.12% 90.884%  

 

 
Figure D.7: Types of Dwelling and Textile Recycling Mosaic Plot (College of Textiles) 

 
 
 

Table D.14: Type of Dwelling Homogeneity Tests (College of Textiles) 

Test Chi-Square Prob>ChiSq 

Likelihood Ratio 5.505 0.1383 

Pearson 6.535 0.0883 
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Figure D.8: Box-plots for Passing Adults’ Clothing to Friends and Family for the College of 

Textiles 
 
 

 
Figure D.9: Box-plots for Throwing Away Adults’ Clothing for the College of Textiles 
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Figure D.10: Box-plots for Selling Adults’ Clothing to Consignment Stores for the College of 

Textiles 
 

 
Figure D.11: Box-plots for Selling Adults’ Clothing at Garage Sales/Flea Market/Online for the 

College of Textiles 
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Figure D.12: Box-plots of Donating Adults’ and Children’s Clothing to Charity for the College 

of Textiles 
 
 
 

 
Figure D.13: Box-plots of Passing Adults’ and Children’s Clothing to Friends and Family for the 

College of Textiles 
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Figure D.14: Box-plot of Throwing Away Adults’ and Children’s Clothing for the College of 

Textiles 
 
 
 

 
Figure D.15: Box-plots of Selling Adults’ and Children’s Clothing to Consignment Stores for the 

College of Textiles 
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Figure D.16: Box-plots of Selling Adults’ and Children’s Clothing at Garage Sales/Flea 

Markets/Online for the College of Textiles 
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Table D.15: Contingency of Textile Recycling Behavior by the Prevention Factor of Do Not See 
Any Reason for Recycling Textiles (College of Textiles) 

 Responses to Prevention Factor  

Count 
Total % 

Do Not See Any Reason 
(No) 

Do Not See Any 
Reason (Yes) 

Total 

Not Recycling 
Textiles 

26 1 27 
8.72% 0.34% 9.06% 

Recycling Textiles 
268 3 271 
89.93% 1.01% 90.94% 

Total 
294 4 298 
98.66% 1.34%  

 
 

 
Figure D.17: The Prevention Factor of Do Not See Any Reason for Recycling Textiles and 

Recycling Textiles Mosaic Plot (College of Textiles) 
 
 

Table D.16: Fisher's Exact Test for the Prevention Factor of Do Not See Any Reason for 
Recycling Textiles (College of Textiles) 

Fisher's 
Exact Test 

Probability Alternative Hypothesis 

Left 0.3175 Prob(Prevention Factor =Yes) is greater for Textile recycling=0 than 1

Right 0.9576 Prob(Prevention Factor =Yes) is greater for Textile recycling=1 than 0
2-Tail 0.3175 Prob(Prevention Factor =Yes) is different across Textile recycling 

Yes  

1: Recycle Textiles  
0: Do Not Recycle Textiles 

3.7   1.1  
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Table D.17: Contingency of Textile Recycling Behavior by the Prevention Factor of Drop-off 
Location is Not Very Close and There is No Curbside Collection/Recycling Bin Near My 

Residence (College of Textiles) 

 Responses to Prevention Factor  

Count 
Total % 

Drop-off Location is Not Very 
Close and There is No Curbside 
Collection/Recycling Bin Near My 
Residence (No) 

Drop-off Location is Not 
Very Close and There is 
No Curbside 
Collection/Recycling Bin 
Near My Residence (Yes) 

Total 

Not Recycling Textiles 
18 9 27 
6.04% 3.02% 9.06% 

Recycling Textiles 
200 71 271 
67.11% 23.83% 90.94%

Total 
218 80 298 
73.15% 26.85%  

 
 

 
Figure D.18: The Prevention Factor of Drop-off Location is Not Very Close and There is No 
Curbside Collection/Recycling Bin Near My Residence and Recycling Textiles Mosaic Plot 

(College of Textiles) 
 
 

Table D.18: Fisher's Exact Test for the Prevention Factor of Drop-off Location is Not Very 
Close and There is No Curbside Collection/Recycling Bin Near My Residence (College of 

Textiles) 
Fisher's 
Exact Test 

Probability Alternative Hypothesis 

Left 0.2780 Prob(Prevention Factor =Yes) is greater for Textile recycling=0 than 1
Right 0.8474 Prob(Prevention Factor =Yes) is greater for Textile recycling=1 than 0
2-Tail 0.4945 Prob(Prevention Factor =Yes) is different across Textile recycling 

1: Recycle Textiles  
0: Do Not Recycle Textiles 
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Table D.19: Contingency of Textile Recycling Behavior by the Prevention Factor of My Clothes 
and Shoes are not in a Good Enough Condition (College of Textiles) 

 Responses to Prevention Factor  

Count 
Total % 

My Clothes and Shoes are 
Not in a Good Enough 
Condition (No) 

My Clothes and 
Shoes are Not in a 
Good Enough 
Condition (Yes) 

Total 

Not Recycling 
Textiles 

14 13 27 
4.70% 4.36% 9.06% 

Recycling Textiles 
92 179 271 
30.87% 60.07% 90.94% 

Total 
106 192 298 
35.57% 64.43%  

 
 
 

 
Figure D.19: The Prevention Factor of My Clothes and Shoes are not in a Good Enough 

Condition and Recycling Textiles Mosaic Plot (College of Textiles) 
 
Table D.20: Fisher's Exact Test for the Prevention Factor of My Clothes and Shoes are not in a 

Good Enough Condition (College of Textiles) 
Fisher's 
Exact Test 

Probability Alternative Hypothesis 

Left 0.9788 Prob(Prevention Factor =Yes) is greater for Textile recycling=0 than 1 

Right 0.0523 Prob(Prevention Factor =Yes) is greater for Textile recycling=1 than 0 
2-Tail 0.0900 Prob(Prevention Factor =Yes) is different across Textile recycling 
 

1: Recycle Textiles  
0: Do Not Recycle Textiles 
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Table D.21: Contingency of Textile Recycling Behavior by the Prevention Factor of Not Sure 
Where to Donate, Recycle, or Resell Unwanted Clothes and Shoes (College of Textiles) 

 Responses to Prevention Factor  

Count 
Total % 

Not Sure Where to Donate, 
Recycle, or Resell Unwanted 
Clothes and Shoes (No) 

Not Sure Where to 
Donate, Recycle, or 
Resell Unwanted 
Clothes and Shoes 
(Yes) 

Total 

Not Recycling 
Textiles 

7 20 27 
2.35% 6.71% 9.06% 

Recycling Textiles 
183 88 271 
61.41% 29.53% 90.94% 

Total 
190 108 298 
63.76% 36.24%  

 
 
 

 
Figure D.20: The Prevention Factor of Not Sure Where to Donate, Recycle, or Resell Unwanted 

Clothes and Shoes and Recycling Textiles Mosaic Plot (College of Textiles) 
 
 
Table D.22: Fisher's Exact Test for the Prevention Factor of Not Sure Where to Donate, Recycle, 

or Resell Unwanted Clothes and Shoes (College of Textiles) 
Fisher's 
Exact Test 

Probability Alternative Hypothesis 

Left <.0001* Prob(Prevention Factor =Yes) is greater for Textile recycling=0 than 1
Right 1.0000 Prob(Prevention Factor =Yes) is greater for Textile recycling=1 than 0
2-Tail <.0001* Prob(Prevention Factor =Yes) is different across Textile recycling 

1: Recycle Textiles  
0: Do Not Recycle Textiles 
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Table D.23: Contingency of Textile Recycling Behavior by the Prevention Factor of Not Sure 
Which Products Can be Donated, Recycled, or Resold (College of Textiles) 

 Responses to Prevention Factor  

Count 
Total % 

Not Sure Which Products Can 
be Donated, Recycled, or 
Resold (No) 

Not Sure Which 
Products Can be 
Donated, Recycled, 
or Resold (Yes) 

Total 

Not Recycling 
Textiles 

14 13 27 
4.70% 4.36% 9.06% 

Recycling Textiles 
138 133 271 
46.31% 44.63% 90.94% 

Total 
152 146 298 
51.01% 48.99%  

 
 
 

 
Figure D.21: The Prevention Factor of Not Sure Which Products Can be Donated, Recycled, or 

Resold and Recycling Textiles Mosaic Plot (College of Textiles) 
 
 

Table D.24: Fisher's Exact Test for the Prevention Factor of Not Sure Which Products Can be 
Donated, Recycled, or Resold (College of Textiles) 

Fisher's 
Exact Test 

Probability Alternative Hypothesis 

Left 0.6149 Prob(Prevention Factor =Yes) is greater for Textile recycling=0 than 1
Right 0.5440 Prob(Prevention Factor =Yes) is greater for Textile recycling=1 than 0
2-Tail 1.0000 Prob(Prevention Factor =Yes) is different across Textile recycling 
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Table D.25: Contingency of Textile Recycling Behavior by the Other Prevention Factors 
(College of Textiles) 

 Responses to Prevention Factor  

Count 
Total % 

Other (No) Other (Yes) Total 

Not Recycling 
Textiles 

26 1 27 
8.72% 0.34% 9.06% 

Recycling Textiles 
251 20 271 
84.23% 6.71% 90.94% 

Total 
277 21 298 
92.95% 7.05%  

 
 

 

 
Figure D.22: The Other Prevention Factors and Recycling Textiles Mosaic Plot (College of 

Textiles) 
 
 

Table D.26: Fisher's Exact Test for the Other Prevention Factors (College of Textiles) 
Fisher's 
Exact Test 

Probability Alternative Hypothesis 

Left 0.8736 Prob(Prevention Factor =Yes) is greater for Textile recycling=0 than 1

Right 0.4120 Prob(Prevention Factor =Yes) is greater for Textile recycling=1 than 0
2-Tail 0.7054 Prob(Prevention Factor =Yes) is different across Textile recycling 
 

1: Recycle Textiles  
0: Do Not Recycle Textiles 

3.7 
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Table D.27: Distribution of Responses to Have You Ever Purchased Any Textile Products Made 
From Recycled Materials for the College of Textiles 

Have You Ever Purchased Any Textile Products Made 
From Recycled Materials? 

Number of Responses

Yes 199 

No 14 

Not Sure 80 

Did not realize this was an option 5 

Total 298 
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Table D.28: Nonparametric Comparisons for All Pairs on Additional Options (Steel-Dwass 
Method) from the College of Textiles Responses 

Level - Level 
Score Mean 
Difference 

Standard 
Error 

Difference 
Z p-Value

Quality Made from Recycled 
Material 

287.477 14.0928 20.3987 <.0001*

Quality Fair Trade Products 279.933 14.0909 19.8661 <.0001*

Quality Product Designed to Be 
Recycled After Use 

273.715 14.0915 19.4240 <.0001*

Price Made from Recycled 
Material 

273.483 14.0934 19.4050 <.0001*

Quality Made in USA 268.265 14.0941 19.0338 <.0001*

Price Fair Trade Products 265.832 14.0920 18.8640 <.0001*

Price Made in USA 257.094 14.0946 18.2406 <.0001*

Fashion Fair Trade Products 210.591 14.0874 14.9488 <.0001*

Price Fashion 94.708 14.0789 6.7269 <.0001*

Quality Fashion 94.574 14.0766 6.7185 <.0001*

Product Designed to Be 
Recycled After Use 

Made in USA 35.936 14.0715 2.5538 0.1405 

Product Designed to Be 
Recycled After Use 

Made from Recycled 
Material 

30.738 14.0631 2.1857 0.3032 

Product Designed to Be 
Recycled After Use 

Fair Trade Products -6.973 14.0625 -0.4959 0.9989 

Quality Price -7.735 14.0636 -0.5500 0.9981 

Made in USA Made from Recycled 
Material 

-9.104 14.0687 -0.6471 0.9952 

Made from Recycled 
Material 

Fair Trade Products -38.614 14.0619 -2.7460 0.0872 

Made in USA Fair Trade Products -42.117 14.0705 -2.9933 0.0439*

Product Designed to Be 
Recycled After Use 

Fashion -207.564 14.0895 -14.7318 <.0001*

Made in USA Fashion -211.111 14.0929 -14.9799 <.0001*

Made from Recycled 
Material 

Fashion -227.607 14.0904 -16.1534 <.0001*

Product Designed to Be 
Recycled After Use 

Price -260.782 14.0927 -18.5047 <.0001*
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Appendix E: College of Engineering Analysis 
 
The second hypothesis for the College of Engineering was tested to examine the relationship 

between consumer textile recycling and age group. Analyzing it demonstrated the need to divide 

the age demographic category into two groups (see Table E.3 and Figure E.2). From the results 

of Fisher’s Exact test (i.e., p-value = 0.2970), the hypothesis that age group does not impact 

textile recycling cannot be rejected, and therefore there is not a significant difference in 

recycling textiles due to age (see Table E.4). 

To analyze the third demographic hypothesis for the College of Engineering, there were 

no clear ways to combine ethnic groups, as was described in analyzing the third hypothesis for 

the College of Textiles. Based on the Pearson chi-square (i.e., p-value = 0.1260), the null 

hypothesis that ethnicity does not impact textile recycling cannot be rejected, but this 

conclusion could be considered suspect owing to the fact that the test assumptions have not 

been met (see Table E.5-Table E.6 and Figure E.3).  

The fourth demographic hypothesis explores the relationship between consumer textile 

recycling and education level. The current survey was conducted using college undergraduate 

and graduate students. Because the number of responses in all categories apart from “some 

college degree” is small, education level was categorized into the three groups described when 

analyzing the fourth hypothesis for the College of Textiles. Since the number of responses for 

the graduate category was one, this category also was excluded in this analysis. Thus, based on 

the results of Fisher’s Exact test (i.e., p-value = 0.3690), the null hypothesis that education does 

not impact textile recycling cannot be rejected (See Table E.7-Table E.8, and Figure E.4). 
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Next, in the fifth hypothesis, the relationship between consumer textile recycling and 

household income levels was explored. Due to the small number of responses for different 

income categories, household income was divided into the three groups described in the 

analysis of the fifth hypothesis for the College of Textiles. Based on the results from the Pearson 

chi-square (i.e., p-value = 0.4931), the null hypothesis cannot be rejected, which indicates that 

in this sample, there is no difference in textile recycling behavior with regards to household 

income (see Table E.9-Table E.10 and Figure E.5).   

The sixth demographic hypothesis examines the relationship between consumer textile 

recycling and marital status. From the results of Fisher’s Exact test (i.e., p-value = 0.6093), the 

null hypotheses that marital status does not impact textile recycling cannot be rejected. 

Therefore, in this sample, there is no difference in textile recycling with regards to marital status 

(see Table E.11-Table E.12 and Figure E.6).    

The seventh demographic hypothesis was used to test the relationship between 

consumer textile recycling and living arrangement. Based on the results of the one sided 

Fisher’s Exact test (i.e., p-value = 0.5913), the null hypothesis cannot be rejected, which means 

that in this sample, there is no difference in textile recycling behavior with regards to 

households that rent or own (see Table E.13-Table E.14 and Figure E.7).    

Finally, the eighth demographic hypothesis examines the relationship between 

consumer textile recycling and type of dwelling. To perform the homogeneity test, two 

categories were combined and two categories were excluded from the data, as was described in 

the analysis of the eighth hypothesis for the College of Textiles. Based on the results from the 

Pearson chi-square (i.e., p-value = 0.5656), the null hypothesis cannot be rejected, which 
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indicates that in this sample, there is no difference in textile recycling behavior with regards to 

type of dwelling (see Table E.15-Table E.16 and Figure E.8). 

 
Table E.1: Contingency of Gender by Textile Recycling (College of Engineering) 
Count 
Total % 

Do Not Recycle Textiles Recycle Textiles Total 

Female 
2 135 137 
0.51% 34.53% 35% 

Male 
35 219 254 
8.95% 56.01% 65% 

Total 
37 354 391 
9.46% 90.54%  

 
 

 
Figure E.1: Gender and Textile Recycling Mosaic Plot (College of Engineering) 

 
 

Table E.2: Fisher's Exact Test for Gender (College of Engineering) 
Fisher's 
Exact Test 

Probability Alternative Hypothesis 

Left 0.0001* Prob (Textile Recycling) is greater for Females than Males 

Right 1.0000 Prob (Textile Recycling) is greater for Males than Females 

2-Tail 0.0001* Prob (Textile Recycling) is different between Males and Females 

Recycle Textiles  
Do Not Recycle Textiles 
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Table E.3: Contingency of Age by Textile Recycling (College of Engineering) 
Count 
Total % 

Not Recycling Textiles Recycling Textiles Total 

>24 
1 24 25 
0.25% 6.05% 6.33% 

18-24 
36 334 370 
9.11% 84.56% 93.67% 

Total 
37 358 395 
9.37% 90.63%  

 
 

 
Figure E.2: Age and Recycling Textiles Mosaic Plot (College of Engineering) 

 
 

Table E.4: Fisher's Exact Test for Age (College of Engineering) 
Fisher's 
Exact Test 

Probability Alternative Hypothesis 

Left 0.9212 
Prob (Textile Recycling) is greater for those older than 24 than 
for those 18-24 years old 

Right 0.2970 
Prob (Textile Recycling) is greater for those 18-24 years old 
than for those older than 24 

2-Tail 0.4939 
Prob (Textile Recycling) is different for those older than 24 and 
those 18-24 years old. 

90.3 96

4 
9.7

Recycle Textiles  
Do Not Recycle Textiles 
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Table E.5: Contingency of Ethnicity by Textile Recycling (College of Engineering) 
Count 
Total % 

Not Recycling 
Textiles 

Recycling Textiles Total 

African-American 
0 12 12 
0.00% 3.04% 3.04% 

Asian or Pacific Islander 
6 18 24 
1.52% 4.56% 6.08% 

Caucasian 
28 301 329 
7.09% 76.20% 83.29% 

Hispanic/ Latino 
1 10 11 
0.25% 2.53% 2.78% 

Native American or 
American-Indian 

0 1 1 
0.00% 0.25% 0.25% 

Other  
2 16 18 
0.51% 4.05% 4.56% 

Total 
37 358 395 
9.37% 90.63%  

 
 

 
Figure E.3: Ethnicity and Textile Recycling Mosaic Plot (College of Engineering) 

 
Table E.6: Ethnicity Homogeneity Tests (College of Engineering) 
Test ChiSquare Prob>ChiSq 
Likelihood Ratio 7.876 0.1632 
Pearson 8.602 0.1260 

Since 20% of cells have an expected count less than 5, the Chi-Square test is suspect. 
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Table E.7: Contingency of Education by Textile Recycling (College of Engineering) 
Count 
Total % 

Not Recycling 
Textiles 

Recycling Textiles Total 

Four years of college (Bachelor’s 
degree) 

3 20 23 
0.76% 5.08% 5.84% 

Less than Bachelors 34 337 371 
 8.63% 85.53% 94.16%

Total 
37 357 394 

9.39% 90.61%  
 
 

 
Figure E.4: Education and Textile Recycling Mosaic Plot (College of Engineering) 

 
 

Table E.8: Fisher's Exact Test for Education (College of Engineering) 
Fisher's 
Exact 
Test 

Prob Alternative Hypothesis 

Left 0.8412 Prob(Textile Recycling=1) is greater for Education=Bachelor’s degree (Four year 
college) than Less than Bachelor 

Right 0.3690 Prob(Textile Recycling=1) is greater for Education=Less than Bachelor than Bachelor’s 
degree (Four year college) 

2-Tail 0.4656 Prob(Textile Recycling=1) is different across Education 
 

Recycle Textiles  
Do Not Recycle Textiles 
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Table E.9: Contingency of Household Income by Textile Recycling (College of Engineering) 
Count 
Total % 

Not Recycling 
Textiles 

Recycling 
Textiles 

Total 

Over $20,000 
10 132 142 
2.53% 33.42% 35.95% 

Under $20,000 
11 91 102 
2.78% 23.04% 25.82% 

Prefer not to answer 
16 135 151 
4.05% 34.18% 38.23% 

Total 
37 358 395 

9.37% 90.63%  

 
 

 
Figure E.5: Household Income and Textile Recycling Mosaic Plot (College of Engineering) 

 
 
 

Table E.10: Household Income Homogeneity Tests (College of Engineering) 

Test Chi-Square Prob>ChiSq 

Likelihood Ratio 1.471 0.4793 

Pearson 1.414 0.4931 
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Table E.11: Contingency of Marital Status by Textile Recycling (College of Engineering) 
Count 
Total % 

Not Recycling Textiles Recycling Textiles Total 

Married 
0 11 11 
0% 2.78% 2.78% 

Single 
37 347 384 
9.37% 87.85% 97.22% 

Total 
37 358 395 

9.37% 90.63%  

 

 

Figure E.6: Marital Status and Textile Recycling Mosaic Plot (College of Engineering) 
 
 

Table E.12: Fisher's Exact Test for Marital Status (College of Engineering) 
Fisher's 
Exact Test 

Probability 
Alternative Hypothesis 

Left 0.3340 
Prob (Textile Recycling) is greater for Married people than Single 
people 

Right 1 
Prob (Textile Recycling) is greater for Single people than Married 
people 

2-Tail 0.6093 
Prob (Textile Recycling) is different between Married and Single 
people 
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Table E.13: Contingency of Living Arrangement by Textile Recycling (College of Engineering) 
Count 
Total % 

Not Recycling Textiles Recycling Textiles Total 

Own 
4 40 44 
1.06% 10.55% 11.61% 

Rent 
32 303 335 
8.44% 79.95% 88.39% 

Total 
36 343 379 
9.50% 90.50%  

 

 
Figure E.7: Living Arrangement and Textile Recycling Mosaic Plot (College of Engineering) 

 

 

Table E.14: Fisher's Exact Test for Household Living Arrangement (College of Engineering) 
Fisher's 
Exact Test 

Probability 
Alternative Hypothesis 

Left 
0.5913 Prob(Textile Recycling=1) is greater for Living arrangement=Own than 

Rent 

Right 
0.6249 Prob(Textile Recycling=1) is greater for Living arrangement=Rent than 

Own 

2-Tail 1.0000 Prob(Textile Recycling=1) is different across Living arrangement 
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Table E.15: Contingency of Type of Dwelling by Textile Recycling (College of Engineering) 
Count 
Total % 

Not Recycling Textiles Recycling Textiles Total 

Condo or Apartment 
12 112 124 
3.06% 28.57% 31.63% 

Dorm Room 
18 153 171 
4.59% 39.03% 43.62% 

House 
4 69 73 
1.02% 17.60% 18.62% 

Townhouse 
3 21 24 
0.77% 5.36% 6.12% 

Total 
37 355 392 
9.44% 90.56%  

 

 

Figure E.8: Types of Dwelling and Textile Recycling Mosaic Plot (College of Engineering) 
 
 

Table E.16: Type of Dwelling Homogeneity Tests (College of Engineering) 

Test Chi-Square Prob>ChiSq 

Likelihood Ratio 2.033 0.5656 

Pearson 1.847 0.6048 
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Figure E.9: Box-plots for Passing Adults’ Clothing to Friends and Family for the College of 

Engineering 
 

 

 
Figure E.10: Box-plots for Throwing Away Adults’ Clothing for the College of Engineering 
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Figure E.11: Box-plots for Selling Adults’ Clothing to Consignment Stores for the College of 

Engineering 
 
 

 
Figure E.12: Box-plots for Selling Adults’ Clothing at Garage Sales/Flea Market/Online for the 

College of Engineering 
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Figure E.13: Box-plots of Donating Adults’ and Children’s Clothing to Charity for the College 

of Engineering 
 
 
 
 

 
Figure E.14: Box-plots of Passing Adults’ and Children’s Clothing to Friends and Family for the 

College of Engineering 
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Figure E.15: Box-plots of Throwing Away Adults’ and Children’s Clothing for the College of 

Engineering 
 
 
 

 
 

Figure E.16: Box-plots of Selling Adults’ and Children’s Clothing to Consignment Stores for the 
College of Engineering 
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Figure E.17: Box-plots of Selling Adults’ and Children’s Clothing at Garage Sales/Flea 
Markets/Online for the College of Engineering 
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Table E.17: Contingency of Textile Recycling Behavior by the Prevention Factor of Do Not See 

Any Reason for Recycling Textiles (College of Engineering) 

 Responses to Prevention Factor  

Count 
Total % 

Do Not See Any Reason 
(No) 

Do Not See Any 
Reason (Yes) 

Total 

Not Recycling 
Textiles 

35 2 37 
8.86% 0.51% 9.37% 

Recycling Textiles 
346 12 358 
87.59% 3.04% 90.63% 

Total 
381 14 395 
96.46% 3.54%  

 
 

 
Figure E.18: The Prevention Factor of Do Not See Any Reason for Recycling Textiles and 

Recycling Textiles Mosaic Plot (College of Engineering) 
 
 
Table E.18: Fisher's Exact Test for the Prevention Factor of Do Not See Any Reason (College of 

Engineering) 
Fisher's 
Exact Test 

Probability Alternative Hypothesis 

Left 0.3840 Prob( Prevention Factor=Yes) is greater for Textile recycling=0 than 1 

Right 0.8661 Prob(Prevention Factor=Yes) is greater for Textile recycling=1 than 0 
2-Tail 0.6302 Prob(Prevention Factor=Yes) is different across Textile recycling 
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Table E.19: Contingency of Textile Recycling Behavior by the Prevention Factor of Drop-off 
Location is Not Very Close and There is No Curbside Collection/Recycling Bin Near My 

Residence (College of Engineering) 

 Responses to Prevention Factor  

Count 
Total % 

Drop-off Location is Not Very 
Close and There is No Curbside 
Collection/Recycling Bin Near My 
Residence (No) 

Drop-off Location is Not 
Very Close and There is 
No Curbside 
Collection/Recycling Bin 
Near My Residence (Yes) 

Total 

Not Recycling Textiles 
27 10 37 
6.84% 2.53% 9.37% 

Recycling Textiles 
288 70 358 
72.91% 17.72% 90.63%

Total 
315 80 395 
79.75% 20.25%  

 
 

 
Figure E.19: The Prevention Factor of Drop-off Location is Not Very Close and There is No 
Curbside Collection/Recycling Bin Near My Residence and Recycling Textiles Mosaic Plot 

(College of Engineering) 
 
 
Table E.20: Fisher's Exact Test for the Prevention Factor of Drop-off Location is Not Very Close 
and There is No Curbside Collection/Recycling Bin Near My Residence (College of Engineering) 
Fisher's 
Exact Test 

Probability Alternative Hypothesis 

Left 0.1917 Prob(Prevention Factor=Yes) is greater for Textile recycling=0 than 1 

Right 0.8988 Prob(Prevention FactorYes) is greater for Textile recycling=1 than 0 
2-Tail 0.2857 Prob(Prevention Factor=Yes) is different across Textile recycling 

1: Recycle Textiles  
0: Do Not Recycle Textiles 
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Table E.21: Contingency of Textile Recycling Behavior by the Prevention Factor of My Clothes 
and Shoes are not in a Good Enough Condition (College of Engineering) 

 Responses to Prevention Factor  

Count 
Total % 

My Clothes and Shoes are 
Not in a Good Enough 
Condition (No) 

My Clothes and 
Shoes are Not in a 
Good Enough 
Condition (Yes) 

Total 

Not Recycling 
Textiles 

20 17 37 
5.06% 4.30% 9.37% 

Recycling Textiles 
78 280 358 
19.75% 70.89% 90.63% 

Total 
98 297 395 
24.81% 75.19%  

 
 
 

 
Figure E.20: The Prevention Factor of My Clothes and Shoes are not in a Good Enough 

Condition and Recycling Textiles Mosaic Plot (College of Engineering) 
 
 
Table E.22: Fisher's Exact Test for the Prevention Factor of My Clothes and Shoes are not in a 

Good Enough Condition (College of Engineering) 
Fisher's 
Exact Test 

Probability Alternative Hypothesis 

Left 1.0000 Prob(Prevention Factor=Yes) is greater for Textile recycling=0 than 1 

Right <.0001* Prob(Prevention Factor=Yes) is greater for Textile recycling=1 than 0 
2-Tail <.0001* Prob(Prevention Factor=Yes) is different across Textile recycling 

1: Recycle Textiles  
0: Do Not Recycle Textiles 
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Table E.23: Contingency of Textile Recycling Behavior by the Prevention Factor of Not Sure 
Where to Donate, Recycle, or Resell Unwanted Clothes and Shoes (College of Engineering) 

 Responses to Prevention Factor  

Count 
Total % 

Not Sure Where to Donate, 
Recycle, or Resell Unwanted 
Clothes and Shoes (No) 

Not Sure Where to 
Donate, Recycle, or 
Resell Unwanted 
Clothes and Shoes 
(Yes) 

Total 

Not Recycling 
Textiles 

15 22 37 
3.80% 5.57% 9.37% 

Recycling Textiles 
249 109 357 
63.04% 27.59% 90.63% 

Total 
264 131 395 
66.84% 33.16%  

 
 
 

 
Figure E.21: The Prevention Factor of Not Sure Where to Donate, Recycle, or Resell Unwanted 

Clothes and Shoes and Recycling Textiles Mosaic Plot (College of Engineering) 
 
 
Table E.24: Fisher's Exact Test for the Prevention Factor of Not Sure Where to Donate, Recycle, 

or Resell Unwanted Clothes and Shoes (College of Engineering) 
Fisher's 
Exact Test 

Probability Alternative Hypothesis 

Left 0.0005* Prob(Prevention Factor=Yes) is greater for Textile recycling=0 than 1 

Right 0.9999 Prob(Prevention Factor=Yes) is greater for Textile recycling=1 than 0 
2-Tail 0.0007* Prob(Prevention Factor=Yes) is different across Textile recycling 

1: Recycle Textiles  
0: Do Not Recycle Textiles 
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Table E.25: Contingency of Textile Recycling Behavior by the Prevention Factor of Not Sure 
Which Products Can be Donated, Recycled, or Resold (College of Engineering) 

 Responses to Prevention Factor  

Count 
Total % 

Not Sure Which Products Can 
be Donated, Recycled, or 
Resold (No) 

Not Sure Which 
Products Can be 
Donated, Recycled, 
or Resold (Yes) 

Total 

Not Recycling 
Textiles 

19 18 37 
4.81% 4.56% 9.37% 

Recycling Textiles 
183 175 358 
46.33% 44.30% 90.63% 

Total 
202 193 395 
51.14% 48.86%  

 
 

 
Figure E.22: The Prevention Factor of Not Sure Which Products Can be Donated, Recycled, or 

Resold and Recycling Textiles Mosaic Plot (College of Engineering) 
 
 

Table E.26: Fisher's Exact Test for the Prevention Factor of Not Sure Which Products Can be 
Donated, Recycled, or Resold (College of Engineering) 

Fisher's 
Exact Test 

Probability Alternative Hypothesis 

Left 0.5786 Prob(Prevention Factor=Yes) is greater for Textile recycling=0 than 1 

Right 0.5582 Prob(Prevention Factor=Yes) is greater for Textile recycling=1 than 0 
2-Tail 1.0000 Prob(Prevention Factor=Yes) is different across Textile recycling 
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Table E.27: Contingency of Textile Recycling Behavior by the Other Prevention Factors 
(College of Engineering) 

 Responses to Prevention Factor  

Count 
Total % 

Other (No) Other (Yes) Total 

Not Recycling 
Textiles 

35 2 37 
8.86% 0.51% 9.37% 

Recycling Textiles 
345 13 358 
87.34% 3.29% 90.63% 

Total 
380 15 395 
96.20% 3.80%  

 
 
 

 
Figure E.23: The Other Prevention Factor and Recycling Textiles Mosaic Plot (College of 

Engineering) 
 
 

Table E.28: Fisher's Exact Test for the Other Prevention Factors (College of Engineering) 
Fisher's 
Exact Test 

Probability Alternative Hypothesis 

Left 0.4189 Prob(Prevention Factor=Yes) is greater for Textile recycling=0 than 1

Right 0.8431 Prob(Prevention Factor=Yes) is greater for Textile recycling=1 than 0
2-Tail 0.6413 Prob(Prevention Factor=Yes) is different across Textile recycling 
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Table E.29: Distribution of Responses to Have You Ever Purchased Any Textile Products Made 
From Recycled Materials for the College of Engineering 

Have You Ever Purchased Any Textile Products Made From Recycled Materials? Number of Responses
Yes 186 
No 19 
Not Sure 163 
Did not realize this was an option 27 
Total 395 
 

Table E.30: Nonparametric Comparisons for All Pairs on Additional Options (Steel-Dwass 
Method) from the College of Engineering Responses 

Level -Level 
Score Mean 
Difference

Standard Error 
Difference 

Z p-Value

Quality Made from Recycled 
Material 

381.739 16.2225 23.5313 <.0001*

Quality Product Designed to 
Be Recycled After Use

378.841 16.2234 23.3514 <.0001*

Quality Fair Trade Products 376.714 16.2228 23.2211 <.0001*

Price Made from Recycled 
Material 

375.954 16.2222 23.1752 <.0001*

Price Fair Trade Products 371.041 16.2227 22.8716 <.0001*

Quality Made in USA 364.337 16.2249 22.4553 <.0001*

Price Made in USA 361.648 16.2252 22.2892 <.0001*

Price Fashion 229.534 16.2163 14.1545 <.0001*

Quality Fashion 216.846 16.2128 13.3749 <.0001*
Fashion Fair Trade Products 207.714 16.2147 12.8102 <.0001*

Product Designed to Be 
Recycled After Use 

Made in USA 
19.197 16.1917 1.1856 0.8998

Product Designed to Be 
Recycled After Use 

Made from Recycled 
Material 

11.334 16.1749 0.7007 0.9926

Made in USA Made from Recycled 
Material 

-10.048 16.1877 -0.6207 0.9962

Product Designed to Be 
Recycled After Use 

Fair Trade Products 
-21.238 16.1787 -1.3127 0.8463

Quality Price -28.944 16.1977 -1.7869 0.5569
Made from Recycled Material Fair Trade Products -33.557 16.1740 -2.0747 0.3678

Made in USA Fair Trade Products -38.286 16.1911 -2.3646 0.2137

Made in USA Fashion -211.709 16.2202 -13.0521 <.0001*
Product Designed to Be 
Recycled After Use 

Fashion 
-217.116 16.21540 -13.3895 <.0001*

Made from Recycled Material Fashion -224.552 16.21415 -13.8491 <.0001*

Product Design to Be 
Recycled After Use 

Price 
-373.377 16.22339 -23.0147 <.0001*
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Appendix F: Comparing College of Textile and College of Engineering 
 

The first hypothesis was tested to examine the interaction between textile recycling behavior 

and gender from the College of Textile and College of Engineering. The output from the Two-

Factor Model (i.e., p-value < 0.0001) shown in Table F.1 supports the conclusion that 

respondents gender and their college have an effect on recycling textiles. From the results of 

Likelihood Ratio test in Table F.2, gender is significant (i.e., p-value < 0.0001), and there is no 

significant gender and college interaction (i.e., p-value = 0.2632). Therefore, the null hypothesis 

cannot be rejected, which indicates the effect of gender does not depend on college. 

Table F.1 : Two-Factor Model on Effect of Gender and College on Recycling Textiles 
Model -LogLikelihood DF ChiSquare Prob>ChiSq 
Difference 16.58909 3 33.17818 <.0001* 
Full 196.23357    
Reduced 212.82266    

 

Table F.2 : Effect of Likelihood Ratio Tests on Gender and College 
Source DF L-R ChiSquare Prob>ChiSq 
Gender 1 32.7581209 <. 0001* 
College 1 3.62795814 0.0568 
Gender*College 1 1.25209879 0.2632 

The fourth demographic hypothesis explored the interaction between consumer textile 

recycling among education from the College of Textile and College of Engineering. As 

described in section 4.2.1, education level was categorized into three groups due to the small 

number of responses in all categories apart from “some college degree”. The output from the 

Two-Factor Model shown in Table F.3 (i.e., p-value = 0.0002) support the conclusion that 

respondents’ education and their college have an effect on recycling textiles. Owing to the 

results from the Likelihood ratio chi-square in Table F.4, none of the main effects was 
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significant, and there was no significant interaction between education and college regarding 

textile recycling. Therefore, the null hypothesis cannot be rejected, which indicates the effect 

of education does not depend on college. 

Table F.3 : Two-Factor Model on Effect of Education and College on Recycling Textiles 
Model -LogLikelihood DF ChiSquare Prob>ChiSq 

Difference 11.94162 5 23.88325 0.0002* 

Full 200.88104    

Reduced 212.82266    

 

Table F.4 : Effect of Likelihood Ratio Tests on Education and College 
Source DF L-R ChiSquare Prob>ChiSq 

Education 2 0.49101229 0.7823 

College 1 0.15584414 0.6930 

Education*College 2 1.2455 0.5365 

The fifth hypothesis examined the interaction between textile recycling among 

household income levels from the College of Textiles and College of Engineering. As described 

in section 4.2.1, in order to get reasonable chi-square value, household income was divided into 

three groups because of the small number of responses for different income categories. The 

results from Two-Factor Model shown in Table F.5 (i.e., p-value = 0.5579) do not support the 

conclusion that households income level and college have an effect on recycling textiles. Based 

on the Likelihood ratio chi-square test in Table F.6, none of the main effects was significant, 

and there was no significant interaction between household income and college regarding textile 

recycling (i.e., p-value = 0.2293). Thus, the null hypothesis cannot be rejected, which indicates 

that the effect of household income does not depend on college. 
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Table F.5 : Two-Factor Model on Effect of Household Income Level and College on Recycling 
Textiles 

Model 
-LogLikelihood DF ChiSquare Prob>ChiSq 

Difference 1.97048 5 3.940967 0.5579 
Full 211.43623    
Reduced 213.40671    

 
 

Table F.6 : Effect of Likelihood Ratio Tests on Household Income Level and College 
Source DF L-R ChiSquare Prob>ChiSq 

Income  2 1.28613403 0.5257 

College 1 0.22903655 0.6322 

Income *College 2 2.94561933 0.2293 

 
The seventh demographic hypothesis was used to test the interaction between consumer 

textile recycling among living arrangement from the College of Textile and College of 

Engineering. The results from Two-Factor Model shown in Table F.7 (i.e., p-value = 0.9684) 

do not support the conclusion that living arrangement and the college have an effect on 

recycling textiles. Owing to the results from the Likelihood ratio chi-square test in Table F.8, 

none of the main effects was significant and there was no significant, interaction between living 

arrangement and college regarding to textiles recycling (i.e., p-value = 0.7714). Thus, the null 

hypothesis cannot be rejected, which indicates the effect of living arrangement does not depend 

on college. 

Table F.7 : Two-Factor Model on Effect of Living Arrangement and College on Recycling 
Textiles 

Model 
-LogLikelihood DF ChiSquare Prob>ChiSq 

Difference 
0.46220 5 0.924394 0.9684 

Full 212.94451    
Reduced 213.40671    
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Table F.8 : Effect of Likelihood Ratio Tests on Living Arrangement and College 
Source DF L-R ChiSquare Prob>ChiSq 

Living arrangement 2 0.45805139 0.7953 

College 1 0.00983634 0.9210 

Living arrangement*College 2 0.51903551 0.7714 

Finally, the eighth demographic hypothesis examines the interaction between consumer 

textile recycling and type of dwelling from the College of Textiles and College of Engineering. 

In this section, two categories were combined, and two categories were excluded from the type 

of dwelling data as was described in section 4.2.1. The results from the Two-Factor Model in 

Table F.9 (i.e., p-value = 0.5771) do not support the conclusion that type of dwelling and college 

have an effect on recycling textiles. Based on the Likelihood ratio chi-square test in Table 4.10, 

none of the main effects was significant, and there was no significant interaction between type 

of dwelling and college regarding textile recycling (i.e., p-value = 0.8977). So, the null 

hypothesis cannot be rejected, which indicates the effect of type of dwelling does not depend 

on college. 

Table F.9 : Two-Factor Model on Effect of Type of Dwelling and College on Recycling Textiles 
Model -LogLikelihood DF ChiSquare Prob>ChiSq 

Difference 4.26538 10 8.530759 0.5771 
Full 209.14133    

Reduced 213.40671    

 
 

Table F.10 : Effect of Likelihood Ratio Tests on Type of Dwelling and College 
Source DF L-R ChiSquare Prob>ChiSq 

Type of Dwelling 5 5.82670564 0.3234 

College 1 0.46839929 0.4937 

Type of Dwelling*College 4 1.07818199 0.8977 



307 
 

 
Figure F.1: Box-Plots for Donating Adults’ Clothing to Charity for Households With and 

Without Children for the College of Textiles and College of Engineering 
 
 

 
Figure F.2: Box-Plots for Passing Adults’ Clothing to Friends and Family for Households With 

and Without Children for the College of Textiles and College of Engineering 
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Figure F.3: Box-Plots for Throwing Adults’ Clothing Away for Households With and Without 

Children for the College of Textiles and College of Engineering 
 
 

 
Figure F.4: Box-Plots for Donating Adults’ and Children’s Clothing to Charity for the College of 

Textiles and College of Engineering 
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Figure F.5: Box-Plots for Passing Adults’ and Children’s Clothing to Friends and Family for the 

College of Textiles and College of Engineering 
 

 
Figure F.6: Box-Plots for Throwing Away Adults’ and Children’s Clothing for the College of 

Textiles and College of Engineering 
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Figure F.7: Box-Plots for Selling Adults’ and Children’s Clothing to Consignment Stores for the 

College of Textiles and College of Engineering 
 
 
 

 
Figure F.8: Box-Plots for Selling Adults’ and Children’s Clothing at Garage Sale/Flea 

Markets/Online for the College of Textiles and College of Engineering 
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Table F.11 : Contingency of Textile Recycling Behavior by the Prevention Factor of Do Not See 

Any Reason for Recycling Textiles (College of Textiles and College of Engineering) 

 Responses to Prevention Factor  

Count 
Total % 

Do Not See Any Reason 
(No) 

Do Not See Any 
Reason (Yes) 

Total 

College of 
Engineering 

381 14 395 
54.98% 2.02% 57% 

College of Textiles 
294 4 298 
42.42% 0.58% 43% 

Total 
675 18 693 
97.40% 2.60%  

 
 

 
Figure F.9: The Prevention Factor of Do Not See Any Reason for Recycling Textiles Mosaic Plot 

(College of Textiles and College of Engineering) 
 
 

Table F.12 : Fisher's Exact Test for the Prevention Factor of Do Not See Any Reason for 
Recycling Textiles(College of Textiles and College of Engineering) 

Fisher's 
Exact Test 

Probability Alternative Hypothesis 

Left 0.0558 Prob(Prevention Factor=Yes) is greater for College=Engineering 
than Textile 

Right 0.9829 Prob(Prevention Factor =Yes) is greater for College=Textile than 
Engineering 

2-Tail 0.0912 Prob(Prevention Factor =Yes) is different across College 

s
Yes 3.5  1.3 
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Table F.13 : Contingency of Textile Recycling Behavior by the Prevention Factor of Drop-off 
Location is Not Very Close and There is No Curbside Collection/Recycling Bin Near My 

Residence (College of Textiles and College of Engineering) 
 Responses to Prevention Factor  

Count 
Total % 

Drop-off Location is Not Very 
Close and There is No Curbside 
Collection/Recycling Bin Near My 
Residence (No) 

Drop-off Location is Not 
Very Close and There is 
No Curbside 
Collection/Recycling Bin 
Near My Residence (Yes) 

Total 

College of Engineering 
315 80 395 
45.45% 11.54% 57% 

College of Textiles 
218 80 298 
31.46% 11.54% 43% 

Total 
533 160 693 
76.91% 23.09%  

 

 
Figure F.10: The Prevention Factor of Drop-off Location is Not Very Close and There is No 
Curbside Collection/Recycling Bin Near My Residence Mosaic Plot (College of Textiles and 

College of Engineering) 
 
 

Table F.14 : Fisher's Exact Test for the Prevention Factor of Drop-off Location is Not Very 
Close and There is No Curbside Collection/Recycling Bin Near My Residence (College of 

Textiles and College of Engineering) 
Fisher's 
Exact Test 

Probability Alternative Hypothesis 

Left 0.9832 Prob(Prevention Factor =Yes) is greater for College=Engineering 
than Textile 

Right 0.0260* Prob(Prevention Factor =Yes) is greater for College=Textile than 
Engineering 

2-Tail 0.0453* Prob(Prevention Factor =Yes) is different across College 

s
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Table F.15 : Contingency of Textile Recycling Behavior by the Prevention Factor of My Clothes 
and Shoes are Not in a Good Enough Condition (College of Textiles and College of Engineering) 

 Responses to Prevention Factor  

Count 
Total % 

My Clothes and Shoes are 
Not in a Good Enough 
Condition (No) 

My Clothes and 
Shoes are Not in a 
Good Enough 
Condition (Yes) 

Total 

College of 
Engineering 

98 297 395 
14.14% 42.86% 57% 

College of Textiles 
106 192 298 
15.30% 27.71% 43% 

Total 
204 489 693 
29.44% 70.56%  

 
 

 
Figure F.11: The Prevention Factor of My Clothes and Shoes are Not in a Good Enough 

Condition Mosaic Plot (College of Textiles and College of Engineering) 
 
 
Table F.16 : Fisher's Exact Test for the Prevention Factor of My Clothes and Shoes are Not in a 

Good Enough Condition (College of Textiles and College of Engineering) 
Fisher's 
Exact Test 

Probability Alternative Hypothesis 

Left 0.0014* Prob(Prevention Factor =Yes) is greater for College=Engineering 
than Textile 

Right 0.9992 Prob(Prevention Factor =Yes) is greater for College=Textile than 
Engineering 

2-Tail 0.0024* Prob(Prevention Factor =Yes) is different across College 

s
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Table F.17 : Contingency of Textile Recycling Behavior by the Prevention Factor of Not Sure 
Where to Donate, Recycle, or Resell Unwanted Clothes and Shoes (College of Textiles and 

College of Engineering) 

 Responses to Prevention Factor  

Count 
Total % 

Not Sure Where to Donate, 
Recycle, or Resell Unwanted 
Clothes and Shoes (No) 

Not Sure Where to 
Donate, Recycle, or 
Resell Unwanted 
Clothes and Shoes 
(Yes) 

Total 

College of 
Engineering 

264 131 395 
38.10% 18.90% 57% 

College of Textiles 
190 108 298 
27.42% 15.58% 43% 

Total 
454 239 693 
65.51% 34.49%  

 
 

 
Figure F.12: The Prevention Factor of Not Sure Where to Donate, Recycle, or Resell Unwanted 

Clothes and Shoes Mosaic Plot (College of Textiles and College of Engineering) 
 

Table F.18 : Fisher's Exact Test for the Prevention Factor of Not Sure Where to Donate, 
Recycle, or Resell Unwanted Clothes and Shoes (College of Textiles and College of Engineering) 
Fisher's 
Exact Test 

Probability Alternative Hypothesis 

Left 0.8224 Prob(Prevention Factor =Yes) is greater for College=Engineering 
than Textile 

Right 0.2226 Prob(Prevention Factor =Yes) is greater for College=Textile than 
Engineering 

2-Tail 0.4200 Prob(Prevention Factor =Yes) is different across College 

s
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Table F.19 : Contingency of Textile Recycling Behavior by the Prevention Factor of Not Sure 
Which Products Can be Donated, Recycled, or Resold (College of Textiles and College of 

Engineering) 

 Responses to Prevention Factor  

Count 
Total % 

Not Sure Which Products Can 
be Donated, Recycled, or 
Resold (No) 

Not Sure Which 
Products Can be 
Donated, Recycled, 
or Resold (Yes) 

Total 

College of 
Engineering 

202 193 395 
29.15% 27.85% 57% 

College of Textiles 
152 146 298 
21.93% 21.07% 43% 

Total 
354 339 693 
51.08% 48.92%  

 
 

 
Figure F.13: The Prevention Factor of Not Sure Which Products Can be Donated, Recycled, or 

Resold Mosaic Plot (College of Textiles and College of Engineering) 
 
 
Table F.20 : Fisher's Exact Test for the Prevention Factor of Not Sure Which Products Can be 

Donated, Recycled, or Resold (College of Textiles and College of Engineering) 
Fisher's 
Exact Test 

Probability Alternative Hypothesis 

Left 0.5443 Prob(Prevention Factor =Yes) is greater for College=Engineering 
than Textile 

Right 0.5168 Prob(Prevention Factor =Yes) is greater for College=Textile than 
Engineering 

2-Tail 1.0000 Prob(Prevention Factor =Yes) is different across College 

s
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Table F.21 : Contingency of Textile Recycling Behavior by the Other Prevention Factor (College 

of Textiles and College of Engineering) 

 Responses to Prevention Factor  

Count 
Total % 

Other (No) Other (Yes) Total 

College of 
Engineering 

380 15 395 
54.83% 2.16% 57% 

College of Textiles 
277 21 298 
39.97% 3.03% 43% 

Total 
657 36 693 
94.81% 5.19%  

 
 

 
Figure F.14: The Other Prevention Factor Mosaic Plot (College of Textiles and College of 

Engineering) 
 
 
Table F.22 : Fisher's Exact Test for the Other Prevention Factor (College of Textiles and College 

of Engineering) 
Fisher's 
Exact Test 

Probability Alternative Hypothesis 

Left 0.9809 Prob(Prevention Factor =Yes) is greater for College=Engineering 
than Textile 

Right 0.0420* Prob(Prevention Factor =Yes) is greater for College=Textile than 
Engineering 

2-Tail 0.0594 Prob(Prevention Factor =Yes) is different across College 

s

3.8
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Appendix G: General U.S. Population Analysis 
 

Table G.1: Contingency of Gender by Textile Recycling (General U.S. Population) 

Count 
Total % 

Not Recycling Textiles Recycling Textiles Total 

Female 
11 116 127 
5.29% 55.77% 61.06% 

Male 
17 64 81 
8.17% 30.77% 38.94% 

Total 
28 180 208 
13.46% 86.54%  

 
 

 
Figure G.1: Gender and Recycling Textiles Mosaic Plot (General U.S. Population) 

 
 

Table G.2: Fisher's Exact Test for Gender (General U.S. Population) 
Fisher's 
Exact Test 

Probability Alternative Hypothesis 

Left 
0.0106* Prob(Textile Recycling=1) is greater for Gender=Female than 

Male 

Right 
0.9967 Prob(Textile Recycling=1) is greater for Gender=Male than 

Female 
2-Tail 0.0131* Prob(Textile Recycling=1) is different across Gender 
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The second hypothesis for the general U.S. population was tested to examine the 

relationship between consumer textile recycling and age group. The number of participants in 

each age range was very small especially for not recycling textiles responses. So in order to 

perform the homogeneity test, the age demographic category was divided into three different 

age groups of 24-44 years old, 45-64 years old and 65 years old or (see Figure G.2). From the 

results of Person chi-square test (i.e., p-value=0.6647), the hypothesis that age group does not 

impact textile recycling cannot be rejected, and therefore there is not a significant difference in 

recycling textiles due to age (see Table G.3-Table G.4 and Figure G.2).  

Table G.3: Contingency of Age by Textile Recycling (General U.S. Population) 
Count 
Total % 

Not Recycling Textiles Recycling Textiles Total 

25-44 Years Old 
7 39 52 

3.35% 28.71% 32.06% 

45-64 Years Old 
14 77 91 

6.70% 36.84% 43.54% 

65 Years or Older 
7 44 51 

3.35% 21.05% 24.40% 

Total 
28 181 

209 
13.40% 86.60% 

 

 
Figure G.2: Age and Recycling Textiles Mosaic Plot (General U.S. Population) 
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Table G.4: Age Homogeneity Tests (General U.S. Population) 

Test Chi-Square Prob>ChiSq 

Likelihood Ratio 0.840 0.6570 
Pearson 0.817 0.6647 

To analyze the third demographic hypothesis for the general U.S. population, Native 

American and Other were excluded from the ethnicity groups, and still there were no clear ways 

to combine ethnic groups. Based on the Pearson chi-square (i.e., p-value=0.1226), the null 

hypothesis that ethnicity does not impact textile recycling cannot be rejected, but this 

conclusion could be considered suspect owing to the fact that the test assumptions have not 

been met (see Table G.5-Table G.6 and Figure G.3).  

Table G.5: Contingency of Ethnicity by Textile Recycling (General U.S. Population) 
Count 
Total % 

Not Recycling Textiles Recycling Textiles Total 

African-American 
5 13 18 

2.44% 6.34% 8.78% 

Asian or Pacific Islander 
0 13 13 

0% 6.34% 6.34% 

Caucasian 
19 138 157 

9.27% 67.32% 76.59% 

Hispanic/Latino 
3 14 17 

1.46% 6.83% 8.29% 
Total 27 178 

205 
13.17% 86.83% 
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Figure G.3: Ethnicity and Recycling Textiles Mosaic Plot (General U.S. Population) 

 
Table G.6: Ethnicity Homogeneity Tests (General U.S. Population) 

Test Chi-Square Prob>ChiSq 
Likelihood Ratio 6.779 0.0793 
Pearson 5.785 0.1226 

Warning: 20% of cells have expected count less than 5, Chi-square suspect. 

The fourth demographic hypothesis explores the relationship between consumer textile 

recycling and education level. Because the number of responses in all categories is small, 

education level was categorized into the three following groups: less than bachelor’s degree 

(i.e., less than high school, high school or GED, some college, and Associate degree), 

Bachelor’s degree, and professional and graduate degree. Based on the Pearson chi-square test 

(i.e., p-value=0.1736), the null hypothesis that education does not affect textile recycling cannot 

be rejected (See Table G.7-Table G.8 and Figure G.4). 
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Table G.7: Contingency of Education by Textile Recycling (General U.S. Population) 
Count 
Total % 

Not Recycling Textiles Recycling Textiles Total 

Less than Bachelor Degree 
23 117 140 

11% 55.98% 66.99% 

Bachelor Degree 
2 33 35 

0.96% 15.79% 16.75% 

Graduate and Professional Degree 
3 117 140 

11% 55.98% 66.99% 
Total 28 181 

209 
13.40% 86.60% 

 
Figure G.4: Education and Recycling Textiles Mosaic Plot (General U.S. Population) 

 
Table G.8: Education Homogeneity Tests (General U.S. Population) 

Test Chi-Square Prob>ChiSq 
Likelihood Ratio 3.932 0.1400 
Pearson 3.502 0.1736 

Warning: 20% of cells have expected count less than 5, Chi-square suspect. 
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 Table G.9: Contingency of Household Income by Textile Recycling (General U.S. 
Population) 

Count 
Total % 

Not Recycling Textiles Recycling Textiles Total 

under $20,000 
12 30 42 

5.97% 14.93% 20.90% 

$20,000 to $ 79,999 
11 85 96 

5.47% 42.29% 47.76% 

Over $80,000 
3 60 63 

1.49% 29.85% 31.34% 
Total 26 175 

201 
12.94% 87.06% 

 

 
Figure G.5: Household Income and Recycling Textiles Mosaic Plot (General U.S. Population) 

 
 

Table G.10: Household Income Homogeneity Tests (General U.S. Population) 
Test Chi-Square Prob>ChiSq 
Likelihood Ratio 12.757 0.0052* 
Pearson 13.350 0.0039* 

Warning: 20% of cells have expected count less than 5, Chi-square suspect. 
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Table G.11: Contingency of Marital Status by Textile Recycling (General U.S. Population) 

Count 
Total % 

Not Recycling Textiles Recycling Textiles Total 

Married 
9 91 100 

4.31% 43.54% 47.85% 

Single 
19 90 109 

9.09% 43.06% 52.15% 

Total 
28 181 209 

13.40% 86.60%  
 

 
Figure G.6: Marital Status and Recycling Textiles Mosaic Plot (General U.S. Population) 

 
 
 

Table G.12: Fishers’ Exact Test Marital Status Test (General U.S. Population) 
Fisher's 
Exact Test 

Probability Alternative Hypothesis 

Left 0.0556 Prob(Textile Recycling=1) is greater for Marital Status=Married than 
Single 

Right 0.9779 Prob(Textile Recycling=1) is greater for Marital Status=Single than 
Married 

2-Tail 0.1030 Prob(Textile Recycling=1) is different across Marital Status 
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Table G.13: Contingency of Living Arrangement by Textile Recycling (General U.S. Population) 

Count 
Total % 

Not Recycling Textiles Recycling Textiles Total 

Own 
14 123 137 

6.83% 60% 66.83% 

Rent 
14 54 68 

6.83% 26.34% 33.17% 

Total 
28 177 205 

13.66% 86.34%  
 
 

 
Figure G.7: Living Arrangement and Recycling Textiles Mosaic Plot (General U.S. Population) 

 
 
 

Table G.14: Living Arrangement Test (General U.S. Population) 
Fisher's 
Exact Test 

Probability Alternative Hypothesis 

Left 0.0367* Prob(Textile Recycling=1) is greater for Living 
Arrangement=Own than Rent 

Right 0.9863 Prob(Textile Recycling=1) is greater for Living 
Arrangement=Rent than Own 

2-Tail 0.0522 Prob(Textile Recycling=1) is different across Living 
Arrangement 
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Table G.15: Contingency of Type of Dwelling by Textile Recycling (General U.S. Population) 

Count 
Total % 

Not Recycling Textiles Recycling Textiles Total 

Condo or apartment 
11 29 40 

5.58% 14.72% 20.30% 

House or Townhouse 
14 143 157 

7.11% 72.59% 79.70% 
Total 25 172 

197 
12.69% 87.31% 

 
 

 
Figure G.8: Type of Dwelling and Recycling Textiles Mosaic Plot (General U.S. Population) 

 
 

Table G.16: Type of Dwelling Homogeneity Tests (General U.S. Population) 
Fisher's 
Exact 
Test 

Prob Alternative Hypothesis 

Left 0.9992 Prob(Textile Recycling=1) is greater for Type of dwelling=Condo or apartment 
than House or Townhouse 

Right 0.0034* Prob(Textile Recycling=1) is greater for Type of dwelling=House or 
Townhouse than Condo or apartment 

2-Tail 0.0057* Prob(Textile Recycling=1) is different across Type of dwelling 
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Figure G.9: Box-plots of Passing Adults’ Clothing to Friends and Family for the General U.S. 

Population 
 
 
 
 

 
Figure G.10: Box-plots of Throwing Adults’ Clothing Away for the General U.S. Population 
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Figure G.11: Box-plots of Selling Adults’ Clothing at Consignment Stores for the General U.S. 

Population 
 
 
 
 

 
Figure G.12: Box-plots of Selling Adults’ Clothing at Garage Sales/Flea Markets/Online for the 

General U.S. Population 
 
 

0

10

20

30

40

50

60

70

With Children Without Children

Adults



328 
 

 
Figure G.13: Box-plots of Donating Adults’ and Children’s Clothing to Charity for the General 

U.S. Population 
 
 
 
 
 

 
Figure G.14: Box-plots of Passing Adults’ and Children’s Clothing to Friends and Family for the 

General U.S. Population 
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Figure G.15: Box-plots of Throwing Adults’ and Children’s Clothing Away for the General U.S. 

Population 
 
 
 
 
 

 
Figure G.16: Box-plots of Selling Adults’ and Children’s Clothing at Consignment Stores for the 

General U.S. Population 
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Figure G.17: Box-plots of Selling Adults’ and Children’s Clothing at Garage Sales/Flea 

Markets/Online for the General U.S. Population 

 
 
Table G.17: Distribution of Responses to Have You Purchased Any Textile Products Made From 

Recycled Materials for the General U.S. Population 

Purchase Any Textile Products Made From 
Recycled Materials 

Number of 
Responses 

Yes 65 

No 38 

Not Sure 92 

Did not realize this was an option 14 

Total 209 
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Table G.18: Nonparametric Comparisons For All Pairs Using Steel-Dwass  Method on 
Purchasing Decision Factors (Rank Sums) for General U.S. Population 

Level  - Level p-Value 

Quality Made from Recycled Material <.0001* 

Price Made from Recycled Material <.0001* 

Quality 
Product Designed to Be Recycled After 
Use 

<.0001* 

Quality Fair Trade Products <.0001* 

Price Fair Trade Products <.0001* 

Price Fashion <.0001* 

Price Made in USA <.0001* 

Quality Fashion <.0001* 

Quality Made in USA <.0001* 

Made in USA Made from Recycled Material <.0001* 

Made in USA Fair Trade Products <.0001* 

Fashion Fair Trade Products 0.1132 

Made in USA Fashion 0.2618 

Product Designed to Be Recycled After Use Made from Recycled Material 0.9900 

Product Designed to Be Recycled After Use Fair Trade Products 0.9923 

Made from Recycled Material Fair Trade Products 0.7699 

Quality Price 0.1036 

Product Designed to Be Recycled After Use Fashion 0.0336* 

Made from Recycled Material Fashion 0.0034* 

Product Designed to Be Recycled After Use Made in USA <.0001* 

Product Designed to Be Recycled After Use Price <.0001* 
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Appendix H: Comparing Students and the General U.S. Population 
 
The first hypothesis was tested to examine the interaction between consumer textiles recycling 

behavior and gender from the students and general U.S. population. The results from the Two-

Factor Model in Table H.1 (i.e., p-value<0.0001) support the conclusion that respondents 

gender and their college have an effect on recycling textiles. The results of the Likelihood ration 

test in Table H-2 show that the main effects of gender (i.e., p-value<0.0001), and population 

(i.e., p-value=0.0091) are significant, and there is no significant gender and population 

interaction (i.e., p-value=0.2671). Therefore, the null hypothesis cannot be rejected, which 

indicates the effect of gender does not depend on population. 

Table H.1: Two-Factor Model on Effect of Gender and Population on Recycling Textiles 
Model -LogLikelihood DF ChiSquare Prob>ChiSq 
Difference 19.31771 3 38.63542 <.0001* 
Full 277.08613    
Reduced 296.40384    

 

Table H.2: Effect of Likelihood Ratio Tests on Gender and Population 
Source DF L-R ChiSquare Prob>ChiSq 
Gender 1 26.2140566 <.0001* 
Population 1 6.80799268 0.0091* 
Gender* Population 1 1.23143888 0.2671 

The second hypothesis was tested to examine the interaction between consumer textiles 

recycling and age from the students and general U.S. populations. A whole model was 

developed using the age and population (see Table H.3). Interaction between these variables 

was also investigated. Owing to results from the Likelihood ratio test in table H.4, a p-value for 

all of the main effects were not significant (greater than the significant level of 0.05), and there 

was not a significant interaction between age and population (i.e., p-value= 0.3161).Therefore, 
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the null hypothesis cannot be rejected, which indicates the effect of age does not depend on 

population. 

Table H.3: Whole Model on Effect of Age and Population on Recycling Textiles 
Model  -LogLikelihood DF ChiSquare Prob>ChiSq 
Difference 9.07314 10 18.14628 0.0525 
Full 288.08687    
Reduced 297.16001    

Table H.4: Effect of Likelihood Ratio Tests on Age and Population 
Source DF L-R ChiSquare Prob>ChiSq 
Age 5 4.34841332 0.5004 
Population 1 0.45089285 0.5019 
Age* Population 4 4.72999731 0.3161 

 
The seventh demographic hypothesis was used to test the interaction between consumer 

textile recycling and living arrangement from students and the general U.S. population. The 

results from the Two-Factor Model (i.e., p-value=0.0617) shown in Table H.5, do not support 

the conclusion that living arrangement and the population have an effect on recycling textiles. 

Owing to the results from the Likelihood ratio chi-square test in Table H.6, the main effect of 

population was significant (i.e., p-value=0.0395), but there was no significant interaction 

between living arrangement and population regarding to textiles recycling (i.e., p-

value=0.3505). Thus, the null hypothesis cannot be rejected, which indicates the effect of living 

arrangement does not depend on population. 

Table H.5: Two-Factor Model on Effect of Living Arrangement and Population on Recycling 
Textiles 

Model -LogLikelihood DF ChiSquare Prob>ChiSq 

Difference 3.67271 3 7.345413 0.0617 

Full 286.12000    

Reduced 289.79271    
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Table H.6: Effect of Likelihood Ratio Tests on Living Arrangement and Populkation 

Source DF L-R ChiSquare Prob>ChiSq 

Living arrangement 1 3.2703042 0.0705 

Population 1 4.23809004 0.0395* 

Living arrangement*Population 1 0.87178485 0.3505 

Finally, the eighth demographic hypothesis examines the interaction between consumer 

textile recycling and type of dwelling from students and the general U.S. population. Two 

categories were combined, and two categories were excluded from the type of dwelling data as 

was described in section 4.2.1. The results from the Whole Model in Table H.7 (i.e., p-

value=0.0097) support the conclusion that type of dwelling and the population have an effect 

on recycling textiles. Based on the Likelihood ratio chi-square test in Table H.8, the main effect 

of type of dwelling was significant (i.e., p-value=0.0260), but there was no significant 

interaction between type of dwelling and population regarding to textiles recycling (i.e., p-

value=0.1777). So, the null hypothesis cannot be rejected, which indicates the effect of type of 

dwelling does not depend on population. 

Table H.7: Two-Factor Model on Effect of Type of Dwelling and Population on Recycling 
Textiles 

Model -LogLikelihood DF ChiSquare Prob>ChiSq 

Difference 8.43818 6 16.87636 0.0097* 
Full 280.35730    
Reduced 288.79548    

 
 

Table H.8: Effect of Likelihood Ratio Tests on Type of Dwelling and Population 
Source DF L-R ChiSquare Prob>ChiSq 

Type of Dwelling 3 9.2596378 0.0260* 
Population 1 0.84666982 0.3575 

Type of Dwelling*population 2 3.45550667 0.1777 

 



335 
 

Table H.9: Contingency of Textile Recycling Behavior by the Prevention Factor of Do Not See 
Any Reason (Students and General U.S. Population) 

 Responses to Prevention Factor  

Count 
Total % 

Do Not See Any Reason (No)
Do Not See Any 
Reason (Yes) 

Total 

General U.S. 
Population 

195 14 209 
21.62% 1.55% 23.17% 

Student 
675 18 693 
74.83% 2% 76.83% 

Total 
870 32 902 
96.45% 3.55%  

 
Figure H.1: The Prevention Factor of Do Not See Any Reason and Recycling Textiles Mosaic 

Plot (Students and General U.S. Population) 
 
 

Table H.10: Fisher's Exact Test for the Prevention Factor of Do Not See Any Reason for 
Recycling Textiles (Students and General U.S. Population) 

Fisher's 
Exact Test 

Probability Alternative Hypothesis 

Left 0.0070* Prob(Prevention Factor=Yes) is greater for Population=General U.S. 
Population than Student 

Right 0.9977 Prob(Prevention Factor =Yes) is greater for Population=Student than 
General U.S. Population 

2-Tail 0.0091* Prob(Prevention Factor =Yes) is different across Population 
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Table H.11: Contingency of Textile Recycling Behavior by the Prevention Factor of Drop-off 
Location is Not Very Close and There is No Curbside Collection/Recycling Bin Near My 

Residence (Students and General U.S. Population) 
 Responses to Prevention Factor  

Count 
Total % 

Drop-off Location is Not Very 
Close and There is No Curbside 
Collection/Recycling Bin Near My 
Residence (No) 

Drop-off Location is Not Very 
Close and There is No 
Curbside Collection/Recycling 
Bin Near My Residence (Yes) 

Total 

General U.S. 
Population 

184 25 209 
20.40% 2.77% 23.17%

Student 
533 160 693 
59.09% 17.74% 76.83%

Total 
717 185 902 

79.49% 50.51%  

 
Figure H.2: The Prevention Factor of Drop-off Location is Not Very Close and There is No 
Curbside Collection/Recycling Bin Near My Residence and Recycling Textiles Mosaic Plot 

(Students and General U.S. Population) 
 
 

Table H.12: Fisher's Exact Test for the Prevention Factor of Drop-off Location is Not Very 
Close and There is No Curbside Collection/Recycling Bin Near My Residence (Students and 

General U.S. Population) 
Fisher's 
Exact Test 

Probability Alternative Hypothesis 

Left 0.9999 Prob(Prevention Factor =Yes) is greater for Population=General 
U.S. Population than Student 

Right 0.0002* Prob(Prevention Factor =Yes) is greater for Population=Student than 
General U.S. Population 

2-Tail 0.0004* Prob(Prevention Factor =Yes) is different across Population 
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Table H.13: Contingency of Textile Recycling Behavior by the Prevention Factor of My Clothes 
and Shoes are not in a Good Enough Condition (Students and General U.S. Population) 

 Responses to Prevention Factor  

Count 
Total % 

My Clothes and Shoes are 
Not in a Good Enough 
Condition (No) 

My Clothes and 
Shoes are Not in a 
Good Enough 
Condition (Yes) 

Total 

General U.S. 
Population 

85 124 209 
9.42% 13.75% 23.17% 

Student 
204 489 693 
22.62% 54.21% 76.83% 

Total 
289 613 902 
32.04% 67.96%  

 
Figure H.3: The Prevention Factor of My Clothes and Shoes are Not in a Good Enough 
Condition and Recycling Textiles Mosaic Plot (Students and General U.S. Population) 

 
 
Table H.14: Fisher's Exact Test for the Prevention Factor of My Clothes and Shoes are not in a 

Good Enough Condition (Students and General U.S. Population) 
Fisher's 
Exact Test 

Probability Alternative Hypothesis 

Left 0.9990 Prob(Prevention Factor =Yes) is greater for Population=General 
U.S. Population than Student 

Right 0.0017* Prob(Prevention Factor =Yes) is greater for Population=Student than 
General U.S. Population 

2-Tail 0.0030* Prob(Prevention Factor =Yes) is different across Population 
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Table H.15: Contingency of Textile Recycling Behavior by the Prevention Factor of Not Sure 
Where to Donate, Recycle, or Resell Unwanted Clothes and Shoes (Students and General U.S. 

Population) 

 Responses to Prevention Factor  

Count 
Total % 

Not Sure Where to Donate, 
Recycle, or Resell Unwanted 
Clothes and Shoes (No) 

Not Sure Where to 
Donate, Recycle, or 
Resell Unwanted 
Clothes and Shoes 
(Yes) 

Total 

General U.S. 
Population 

178 31 209 
19.73% 3.44% 23.17% 

Student 
454 239 693 
50.33% 26.50% 76.83% 

Total 
632 270 902 
70.07% 29.93%  

 
Figure H.4: The Prevention Factor of Not Sure Where to Donate, Recycle, or Resell Unwanted 
Clothes and Shoes and Recycling Textiles Mosaic Plot (Students and General U.S. Population) 

 
 

Table H.16: Fisher's Exact Test for the Prevention Factor of Not Sure Where to Donate, 
Recycle, or Resell Unwanted Clothes and Shoes (Students and General U.S. Population) 

Fisher's 
Exact Test 

Probability Alternative Hypothesis 

Left 1.0000 Prob(Prevention Factor =Yes) is greater for Population=General 
U.S. Population than Student 

Right <.0001* Prob(Prevention Factor =Yes) is greater for Population=Student than 
General U.S. Population 

2-Tail <.0001* Prob(Prevention Factor =Yes) is different across Population 
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Table H.17: Contingency of Textile Recycling Behavior by the Prevention Factor of Not Sure 
Which Products Can be Donated, Recycled, or Resold (Students and General U.S. Population) 

 Responses to Prevention Factor  

Count 
Total % 

Not Sure Which Products Can 
be Donated, Recycled, or 
Resold (No) 

Not Sure Which 
Products Can be 
Donated, Recycled, 
or Resold (Yes) 

Total 

General U.S. 
Population 

165 44 209 
18.29% 4.88% 23.17% 

Student 
354 339 693 
39.25% 37.58% 76.83% 

Total 
519 383 902 
57.54% 42.46%  

 

 
Figure H.5: The Prevention Factor of Not Sure Which Products Can be Donated, Recycled, or 

Resold and Recycling Textiles Mosaic Plot (Students and General U.S. Population) 
 
 

Table H.18: Fisher's Exact Test for the Prevention Factor of Not Sure Which Products Can be 
Donated, Recycled, or Resold (Students and General U.S. Population) 

Fisher's 
Exact Test 

Probability Alternative Hypothesis 

Left 1.0000 Prob(Prevention Factor =Yes) is greater for Population=General 
U.S. Population than Student 

Right <.0001* Prob(Prevention Factor =Yes) is greater for Population=Student than 
General U.S. Population 

2-Tail <.0001* Prob(Prevention Factor =Yes) is different across Population 
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Table H.19: Contingency of Textile Recycling Behavior by the Other Prevention Factors 
(Students and General U.S. Population) 

 Responses to Prevention Factor  

Count 
Total % 

Other (No) Other (Yes) Total 

General U.S. 
Population 

176 33 209 
19.51% 3.66% 23.17% 

Student 
657 36 693 
72.84% 3.99% 76.83% 

Total 
833 69 902 
92.35% 7.65%  

 

 
Figure H.6: The Other Prevention Factors and Recycling Textiles Mosaic Plot (Students and 

General U.S. Population) 
 
 

Table H.20: Fisher's Exact Test for the Other Prevention Factors (Students and General U.S. 
Population) 

Fisher's 
Exact Test 

Probability Alternative Hypothesis 

Left <.0001* Prob(Prevention Factor =Yes) is greater for Population=General 
U.S. Population than Student 

Right 1.0000 Prob(Prevention Factor =Yes) is greater for Population=Student than 
General U.S. Population 

2-Tail <.0001* Prob(Prevention Factor =Yes) is different across Population 
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