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Abstract 
In recent years, there has been a considerable increase in clothing manufacturing, purchasing, and disposal. 
Textile overconsumption contributes to pollution of natural resources and increased emissions of greenhouse 
gases, leading to climate change. The problem of textile-related environmental pollution can be categorized as a 
market failure including externalities and information asymmetry. Recent technological advancements have led to 
the rise of cheaply made clothing—that does not easily degrade and pollutes the environment—as well as a 
culture of excess, which further contributes to damaging effects. Public acknowledgement of the dangers of global 
warming has increased, but little has been done on the company level to reduce these impacts. Therefore, 
responsibility is mainly placed on relatively uninformed consumers. Proposed solutions to this issue, including 
government research subsidies, federal certification standards, and extended producer responsibility programs, 
seek to minimize textile waste and chemical pollution while maintaining political feasibility and relatively low 
government cost. 
 
Introduction 

From the beginning stages of production to its disposal, a singular garment has an environmental impact. 
Manufacturers produce clothing with non-biodegradable materials, use chemicals to alter garments and to clean 
equipment, and waste excess fabric. Companies use cheap textiles to produce large volumes of inexpensive 
clothing that is designed to be short-lived. On the consumer end, brands incentivize purchasing more garments at 
a cheaper cost and disposing of what consumers already have. Furthermore, there is a lack of public knowledge 
about the harm caused by the textile industry and consumers are often misled about how ethical, or “green”, their 
purchases are.  

Current solutions to this problem are consumer-focused, which inherently ignores a large part of the 
product cycle and does not address the root of the issue. This research aims to look at the entire life cycle of 
textiles to determine where in the cycle problems arise and determine if policy intervention is needed to reduce 
harmful environmental impacts. While overconsumption and manufacturing pollution from the textile industry is 
a worldwide issue, this report will focus on manufacturing and disposal methods specifically in the United States.  
 
Background 

In 2018, the Environmental Protection Agency (EPA, 2020a) reported that about 146.1 million tons of 
municipal solid wastes (MSW) were landfilled. Of that total, 7.7% was textiles, amounting to about 11.3 million 
tons (EPA, 2021c). Figure 1 (EPA, 2021c) shows that between 2000 and 2018, the total amount of textile waste 
generated and landfilled both increased by approximately 80%.  

Although data is not available on the composition of textile waste in landfills by material, a vast majority 
of textile fibers produced today are made from polyester, which is produced using fracked gas, or other synthetic 
materials (Changing Markets Foundation, 2021). 

Landfilled waste is a contributor to methane emissions, and we have seen a steady rise in atmospheric 
methane since at least 1984. According to data from the National Oceanic & Atmospheric Administration 
(NOAA), between 1984 and 2020 methane emissions increased by approximately 14% (National Oceanic and 
Atmospheric Administration [NOAA], 2021). This trend is likely to continue with the absence of any policy 
intervention to reduce methane emissions from landfill waste.  
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Figure 1: (EPA, 2021c) 

 

When biodegradable materials are placed in a landfill, over time they decompose and release methane gas 
into the air. Methane is one of the key greenhouse gases that contribute to global warming. In 2019, methane 
amounted to 10% of all greenhouse gases emitted. While carbon dioxide is released at a much higher rate, 
methane traps radiation in the atmosphere at a higher rate than carbon dioxide. Figure 2 demonstrates that MSW 
in landfills contributes to 17% of methane emissions (EPA, 2021b). 
 
Figure 2: (EPA, 2021b) 

 
Many clothes are treated with chemicals during the manufacturing stage, which also has an impact on the 

environment. There are about 2,500 chemicals that can be used during manufacturing to dye and prepare fabrics 
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to be sold (Lacasse & Baumann, 2004). These chemicals are often toxic—such as dyeing colorants, which are 
carcinogenic. Chemical treatment makes it harder for clothing items to be recycled into new products, making 
them more likely to be put into landfills, where the chemicals can contaminate water and other resources. 
Manufacturers also use toxic solvents, like toluene and xylene, to clean their manufacturing equipment, which are 
drained into water and pollute water sources (Dhir, 2021).  
 There has been movement toward increased recycling and sustainability initiatives at the local level, but 
textiles have largely been left out of these initiatives. Many local governments fund recycling programs to divert 
certain wastes away from landfills, but there are few instances of municipalities collecting used textiles for waste 
diversion (Macbride, 2012). Since textiles are a major environmental polluter, their exclusion from these 
programs is notable. Figure 3 shows the total MSW generated in 2018 by material. Textiles accounted for 5.83% 
of all MSW, but glass, which accounted for only 4.19% of all MSW, is recycled at a much higher rate. Of the 
approximately 12.2 million tons of glass generated in 2018, about 3 million tons, or 25%, were recycled. 
Meanwhile, approximately 17 million tons of textiles were generated and only 2.5 million tons, or 14%, were 
recycled (EPA, 2021a). 
 
Figure 3: (EPA, 2021a) 

 
 
Causes 
Fast Fashion 

According to a study by the Changing Markets Foundation, consumers today buy 60% more items of 
clothing than 15 years ago but dispose of them at a much faster rate (Changing Markets Foundation, 2021). The 
rise of brands selling cheap clothing quickly manufactured without regard for safety or environmental factors has 
contributed to this change in buying habits. As more brands follow this model, known as fast fashion, consumers 
will continue this pattern of buying, leading to a cycle of overproduction and overconsumption.  

Prior to the 2000s, clothing was produced on a much slower schedule than it is today. Companies had to 
predict what consumers might be interested in purchasing far ahead of time due to long gaps between production 
and arrival of products on the retail floor. Delays could last up to 18 months. If companies did not predict 
correctly, they could end up losing money. As technology progressed in the 1990s and 2000s, there was a shift to 
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more rapid production and overturn of products. Companies no longer had to predict the trends of the next season 
and could quickly turn out products that consumers were interested in buying now. To keep up with demand, 
companies produced clothes faster at the expense of quality and longevity (Becker-Leifhold & Heuer, 2018). By 
using synthetic fibers and other cheap materials, clothing manufacturers could save money on the front end and 
charge consumers cheaper, more competitive prices. Then, as clothes inevitably deteriorated or were thrown out, 
companies could keep bringing customers back to buy more.  

Externalities result from the textile industry’s focus on cost-benefit rather than social and environmental 
impact. When clothes are disposed of, more than likely they will end up in a landfill. The faster clothing 
companies manufacture and sell new clothes, the more clothes people will purchase and end up throwing away. 
Considering that the clothing industry accounts for 2% of the world’s GDP, and that 17 million tons of textiles 
were produced in 2018 (EPA, 2021c), this is an issue on a massive scale (Shirvanimoghaddam et al., 2020). 
 
Chemical 

This industry’s use of chemicals produces harmful effects on humans and animals. During the textile 
manufacturing process, wastewater contaminated with chemicals is frequently released into waterways without 
treatment, causing damage to aquatic animals and humans who drink that water. The textile processing industry 
accounts for about 17-20% of total industrial water pollution in the world (Dhir, 2021). Further, chemicals 
introduced to garments at the manufacturing stage follow them through their life cycle and end up in landfills 
where they can seep into groundwater or further impact local ecology. 

Textile composition is a factor in the amount of pollution generated. Synthetic fibers, which are much 
cheaper than natural fibers, are far more energy-intensive to produce and require more water use during the 
production process. Since synthetics are not biodegradable, their pollution continues down the life cycle causing 
intertemporal externalities such the release of harmful microplastics from the garments—either during washing or 
as the garments sit in a landfill (He et al., 2019; Almroth et al., 2018). 

Natural fibers are not necessarily a safer alternative. Cotton is a widely used natural fiber, but its 
cultivation requires a large amount of water, and, often, the use of fertilizers and pesticides. Other natural fibers, 
like linen, don’t require as much water and chemical use during production (Dhir, 2021). However, biodegradable 
materials that end up in landfills emit greenhouse gases as they decompose. Therefore, there are drawbacks with 
the use of natural fibers as well, suggesting that the problem and solution may lie more with the amount of 
clothing being produced rather than the type of clothing being produced.  
 
Government Inaction 

On the local level, many municipalities have recycling programs that do not include textiles. When the 
recycling movement first arose in the early 1970s, it excluded textiles because textile pollution was less visible to 
the public. Environmentalists at this time were not concerned with clothing waste because thrift shops were 
available as a place to donate old clothes. In reality, only 15% of the textile waste generated was being diverted to 
the secondhand clothing market (Macbride, 2012). 

On the federal level, the government has put regulations in place to manage industry-generated solid 
waste. In 1976, Congress enacted the Resource Conservation and Recovery Act (RCRA) to track and control 
hazardous waste production in the U.S. (Kraft, 2011). RCRA tasked the EPA with designating wastes as 
hazardous and granted the EPA the authority to collect and publicly disseminate information about hazardous 
waste generation and disposal. Non-hazardous wastes, on the other hand, are regulated and studied far less under 
RCRA. The EPA does not currently collect data on industrial generation of materials that don’t meet the criteria 
for hazardous waste, such as textile scrap wastes that accumulate during the manufacturing process (Macbride, 
2012). 

When RCRA was up for reauthorization in 1988, several changes to the rule were proposed including 
efforts to improve landfill operations, provide support for recycling programs, and increase data collection on 
manufacturer-generated waste. Manufacturers opposed such changes, advocating instead for incentives to 
encourage voluntary changes on the corporate level and consumer education (Macbride, 2012). Such soft law 
incentives have thus far not been effective. Lobbying from manufacturers may reduce Congress’ willingness to 
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implement further policy to reduce wastes, showing a failure on Congress’ part to represent their constituency 
rather than large corporations.  
 
Emphasis on Consumer Responsibility 

Lack of government intervention may be due to the perception that consumers hold a personal 
responsibility for their environmental footprint. In theory, as consumers become more aware of their 
environmental impact, they will demand companies to implement sustainable practices. However, this has not 
been the case. Despite the public being generally more educated in recent years on the environmental impacts of 
the fashion industry, consumers are still mainly motivated by cost and style factors when purchasing clothing 
(McNeill et al., 2020). If more affordable options were available to consumers that were less destructive to the 
environment, it is possible environmental considerations would take precedence in their buying decisions.  

There is increased public concern about climate change, and, although consumers are still buying fast 
fashion products, some companies have made attempts to market “green” practices towards consumers (Chen, 
2020). One way to do this is through take-back programs in which consumers can donate their used items to 
brands to recycle and resell. Another way brands are addressing sustainability is by introducing sustainable lines. 
International clothing brand H&M has used both methods; releasing a “Conscious Collection” which requires 
items to contain at least 50% sustainable materials and instituting a take-back recycling program (Changing 
Markets Foundation, 2021; Clary, 2020). 

Studies have shown that sustainable collections have a positive impact on corporate legitimacy and brand 
trust (Miotto & Youn, 2020). But it is possible for brands to use manipulative marketing tactics to seem 
environmentally conscious, also known as “greenwashing”, to improve their public perception without making 
any substantial changes to their environmental impacts. Greenwashing involves highlighting positive changes 
companies are making while ignoring more prevalent negative impacts, or even misleading consumers to believe 
they are buying a more sustainable product than they really are (Kraft, 2011). 

H&M, for example, is vague about what constitutes a sustainable material in their Conscious Collection 
line. Studies have shown that the products in this collection actually contain more synthetics than their normal 
collections. Synthetic fibers are produced from oil and gas, major climate change contributors, and are cheap to 
purchase, further enabling the fast fashion concept (Changing Markets Foundation, 2021). Lack of public 
education on this topic further contributes to the information asymmetry that prevents consumers from making 
informed choices about when and where to buy and dispose of clothes. 
 
Potential Solutions and Analysis 

Potential solutions to this problem include (1) subsidizing research into technology that can help brands 
reuse textiles to create new products, (2) creating federal government standards or certification for businesses to 
claim their products as sustainable, and (3) implementing an extended producer responsibility program in which 
retailers would be responsible for the collection and disposal of end-of-life garments. Criteria considered to 
evaluate solutions included: effectiveness in reducing the total amount of textile waste in landfills, effectiveness 
in minimizing the amount of chemical pollution coming from the textile industry, political feasibility, and cost. 
An analysis of these criteria for each proposed solution is represented in Figure 4 below.  
 
Solution 1: Subsidize research into technology that will allow brands to make new products using recycled 
textiles.  

Textile fibers can be recycled and reused to manufacture new garments, but current technology has some 
limitations. Fibers can only be reused a finite number of times before they begin to deteriorate, and only certain 
types of fibers can be recycled in this way. More research and investment in these technologies is needed to make 
them widely available (Chen, 2021). The government could subsidize research into new technologies that would 
allow textiles to be recycled more easily and at a lower cost. This would greatly reduce the amount of clothing 
ending up in landfills because these products would instead be circulated back to manufacturers. Manufacturers 
will still use chemicals during dyeing and processing of textiles but, since less clothing will be discarded in 
landfills, this would ultimately reduce the amount of chemicals seeping into water and soil from landfills.  
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Research produced from these subsidies would likely aid businesses in being able to produce better 
quality products at a cheaper cost. Although this would be costly to the government, the U.S. Department of 
Energy (DOE) launched a similar campaign in 2020 to fund technologies that will reduce plastic pollution, so 
there is recent precedent for this kind of subsidized research (Department of Energy [DOE], 2021).  

A drawback of this policy solution is that use of these new technologies would be voluntary, so there is 
no guarantee that businesses will use them. Although new recycling technology would make it easier to produce 
cheaper clothes, there would be upfront costs to purchasing it. This policy solution may reduce landfill textile 
waste and chemical pollution from the textile industry depending on adoption of new technologies and would be 
fairly costly to the government. 
 
Solution 2: Create more stringent federal government standards for sustainable clothing claims and provide 
certifications.  

Alternatively, the government could implement certifications for clothing sold in the U.S. being marketed 
as sustainable. There are certifications available to retailers and manufacturers, such as the Global Organic Textile 
Standard (GOTS). GOTS requires annual inspection and assessment of clothing production for sustainability 
criteria. Such certifications allow retailers to use a logo indicating they meet those standards (Global Standard, 
2021). However, greenwashing continues to be an issue in this industry and products are still sold as sustainable 
without these certifications. More stringent standards and definitions for words used to market products such as 
“sustainable,” “eco-friendly,” or “green” could remedy this problem and provide more information to consumers 
about what they are buying. This would incentivize businesses to implement more sustainable practices in their 
manufacturing process to make them competitive in the market.  

Similar to solution 1, certifications of this nature are voluntary, so there is no guarantee that businesses 
will strive to become certified. This solution is politically feasible because it is not very costly to the government 
and is voluntary for businesses. There would be up front costs to implement the program, as well as maintenance 
costs to ensure compliance by certified businesses. Similar certification programs are costly, such as the 
ENERGY STAR program, which certifies products for being energy efficient. However, there is an opportunity to 
make up for expenses through certification fees. In 2021, the EPA requested an appropriation of $46 million to 
operate the ENERGY STAR program, but also proposed newly introduced user fees to outweigh some of the 
costs (EPA, 2020). The success of a solution focused on a sustainable clothing certification hinges on changes in 
consumer behavior as well as voluntary action from business that has not been shown to be effective in the past.  
 
Solution 3: Implementing an Extended Producer Responsibility (EPR) policy to require retailers to take 
responsibility for collection and recycling of disposed garments.  

A third solution would be to implement a policy designating responsibility for disposal of clothing to 
retailers. Under this framework, retailers would be required to either set up their own collection and recycling 
systems or pay a fee to join a collective government-run organization that handles the collection and recycling of 
textile products. This would reduce the amount of clothing going directly to landfills and would increase textile 
recycling. A similar policy has been implemented in France with positive results. Between 2006 and 2016, France 
increased the number of textiles collected for recycling by 145 thousand tons per year (Bukhari et al., 2018).  

While this solution is not likely to reduce the chemicals introduced to garments during manufacturing, it 
will reduce chemical pollution as a result of garment disposal. This solution is likely to face some opposition from 
business since it will require extra costs on their behalf. However, there will be some degree of choice as 
businesses can set up their own take back and recycling programs or pay far less to contribute to an organization 
which will do the work for them. If businesses lobby against this policy solution, there may be some opposition 
from members of Congress. This solution is relatively low cost for the government. There will be implementation 
costs to develop the organization responsible for collecting and recycling, but once the infrastructure is set up it 
will be self-sustainable with fees collected by businesses going towards maintenance costs. Although there may 
be some political opposition, this solution best meets the criteria considered and should be recommended. 
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Figure 4. Matrix of potential solutions assessed by the outlined criteria. Stars are awarded out of five for success 
by each criterion. The maximum possible score is 32.5. 

Criteria   Weight Solution 1 
(technology research 
subsidies) 

Solution 2 (govt. 
certifications/standards) 

Solution 3 (extended 
producer responsibility) 

minimize textile 
waste 

2 ***** *** ***** 

minimize 
chemical 
pollution      

2 *** *** ***** 

political 
feasibility 

1.5 **** ***** ** 

cost  1 ** **** **** 
Score  

 
24 23.5 27  

 
Of the solutions assessed, solution 3, or extended producer responsibility, is most likely to successfully 

address the main causes of textile pollution. By creating a circular economy in which clothing is diverted from 
landfills and recycled, this policy would reduce textile waste and pollution without requiring changes in consumer 
behavior or voluntary actions by businesses, both of which have proven difficult to enforce.  
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