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TEXTILE WASTE

Federal Entities Should Collaborate on Reduction and
Recycling Efforts

What GAO Found

Textile waste—discarded apparel and products such as carpets, footwear, and
towels—causes harmful effects to the environment, according to academic and
federal reports GAO reviewed. These effects include the release of greenhouse
gases and the leaching of contaminants into soil and water as textile waste
decomposes in landfills. While data on textile waste are limited, the U.S.
Environmental Protection Agency (EPA) textile waste data estimates an over 50
percent increase between 2000 and 2018 in the U.S. According to federal,
academic, nonprofit, and industry sources, textile waste has increased because
of multiple factors, including a shift to a fast fashion business model; limited,
decentralized systems for collecting and sorting textiles; and the infancy of textile
recycling technologies.

Sources: Helpsy Holdings PBC (left photo); GAO (right photo). | GAO-25-107165

Some federal entities have initiated and planned a number of efforts to reduce
textile waste and advance textile recycling. For example, the U.S. Department of
Commerce’s National Institute of Standards and Technology led a workshop on
reducing textile waste in 2021 with participants from industry, academia,
government, and trade associations, among others, and is researching methods
for textile recycling. The U.S. Department of State leads an informal interagency
group focused on extending the life of products and materials; this group held a
March 2024 meeting focused on textiles. EPA plans to develop a national textile
recycling strategy within 5 to 10 years, according to officials.

GAO found that most federal entities’ efforts are nascent, and their approach
depends on their mission and expertise. Further, federal entities carry out
individualized efforts on textile waste and recycling and give these efforts a lower
priority than other goals. GAO identified opportunities for interagency
collaboration to improve these efforts. In 2022, some federal entities took steps
to formalize an interagency group, but these efforts have stopped. Interagency
collaboration that follows leading practices for enhancing and sustaining
collaboration could leverage resources to improve the federal government’s
capacity to reduce textile waste and advance textile recycling.
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Congressional members, and others, have expressed concerns about the
rise of fast fashion and a corresponding increase in textile waste in the
United States. First introduced around 2000, the fast fashion business
model produces textiles at lower cost and quality, and decreased
durability. Under this model, trends change frequently, consumers buy
textiles many times per year, and they dispose of textiles after using them
for a short period of time. The rise in fast fashion has highlighted
concerns about reducing textile waste and advancing textile recycling in
the U.S., according to U.S. Environmental Protection Agency (EPA)
officials. Textile waste includes discarded apparel, and non-apparel
products such as carpets, footwear, sheets, and towels.

In the U.S., most used textiles are discarded into municipal solid waste
(MSW) streams, according to EPA data.? Consumers—individuals and
businesses—have options to donate, repurpose, recycle, and repair used
textiles. For example, individuals may opt to donate used textiles to thrift
stores or place them in clothing donation bins. These discarded textiles

"Municipal solid waste includes commercial and residential waste collected by either
private or public waste haulers.
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are collected and then sorted to be repurposed (see fig. 1).2 However,
options may be limited based on location, technology, and individual
actions and decision-making.

Figure 1: Discarded Textiles that Have Been Collected and Sorted

Source: Helpsy Holdings PBC (photo). | GAO-25-107165

All levels of government have a role in textile waste and recycling.
Federal entities help set national recycling strategies, conduct research,
encourage innovation through grants to various entities, and develop
education and outreach efforts. Some of the involved federal entities
include EPA, the U.S. Departments of Commerce and Energy, and the
National Science Foundation (NSF). States and municipalities manage
certain solid waste streams through coordination with EPA and other
federal entities and develop and implement recycling programs. Other
stakeholders conduct research and implement efforts to reduce textile
waste and increase the reuse and recycling of discarded materials. These

2A repurposed textile has a variety of uses, including resale in its current form, or
transformation into a different product (e.g., cleaning rags). In most of these situations, the
discarded textile will eventually end up in a landfill.
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stakeholders include academia, nonprofit organizations (such as Goodwill
Industries International, Inc.), and industry (including apparel).

You asked us to review issues related to textile waste and recycling. This
report (1) describes how textile waste affects the environment; (2)
describes how and why the rate of textile waste in the U.S. changed in
the last 2 decades; and (3) examines what actions the federal
government is taking to reduce textile waste and advance textile
recycling, and what opportunities exist for entities to collaborate.

In the Background section, we discuss examples of a nonprofit
organization (Goodwill Industries International, Inc.) and a company
(Helpsy Holdings PBC) that offers collection and donation options for
used textiles. We chose these two organizations based on
recommendations from knowledgeable agency officials. By including
them as examples in this report, we are not endorsing, sponsoring, or
affiliated with them.

To determine how textile waste affects the environment, we conducted a
literature review of selected academic reports to obtain information on
types of environmental impacts associated with textile waste and any
related data. This review included a search of academic databases using
a variety of terms, including “textile waste,” “textile waste streams,”
“environmental impacts of landfills,” and “environmental impacts of textile
waste,” within the last 10 years. We also gathered and analyzed relevant
documents and data from selected federal, state, and city agencies;
nonprofit organizations; and industry representatives (including apparel
companies).

We selected and interviewed federal entities and state agencies, nonprofit
organizations, and industry representatives that had ongoing or planned
efforts related to reducing textile waste or advancing textile recycling,
based on recommendations from knowledgeable officials. The federal
entities were the U.S. Departments of Commerce, Defense, Energy, and
State; EPA; General Services Administration; NSF; and the White
House’s Office of Science and Technology Policy (OSTP). The selected
state agencies were Massachusetts’s Department of Environmental
Protection and California’s Department of Resources Recycling and
Recovery. We interviewed officials from each of the federal entities and
state agencies on environmental impacts associated with textile waste.

We also interviewed officials from selected nonprofit organizations,
academia, a city agency, non-profit and for-profit collector and sorters,
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and industry representatives to obtain their perspectives on
environmental impacts associated with textile waste, and efforts and
opportunities to reduce textile waste and advance textile recycling.? We
conducted two site visits: (1) to a large non-profit collector and sorter of
discarded textiles and (2) a waste management company, three cutting
and sewing companies to get a sense of textile waste produced by these
types of companies, a non-profit organization that collects and sorts
discarded textiles, and a textile-to-textile recycling company in California.

To determine how and why the rate of textile waste in the U.S. has
changed in the last 2 decades, we gathered and analyzed documents
from federal entities, industry representatives, and nonprofit
organizations. We also reviewed the U.S. Department of Commerce’s
International Trade Administration’s (ITA) textile and apparel import data
from 2000 through 2023. We reviewed this data to understand how
imports over this time period may have changed, as a change in imports
could indicate a change in textile waste in the U.S.

We assessed the reliability of ITA’s import data by interviewing
knowledgeable officials and reviewing related documentation, checking
the data for completeness and errors, and following up as needed
regarding any questions we had about the data. We found the data to be
reliable for the purposes of describing what is known about how textile
imports have changed over the last 2 decades. We also reviewed EPA’s
data on MSW estimates for textiles from 2000 through 2018, which was
the last available year of this data.4 We assessed the reliability of the data

3We interviewed the representatives or officials from the following nongovernmental
stakeholder organizations or companies: the Ellen MacArthur Foundation; Accelerating
Circularity, Inc.; Resource Recycling Systems, Inc.; Goodwill Industries International, Inc.;
the Product Stewardship Institute, Inc.; the California Product Stewardship Council; Planet
Aid, Inc.; Homeboy Threads; Helpsy Holdings PBC; Ware Disposal, Inc.; Secondary
Materials and Recycled Textiles Association; Patagonia; Under Armour, Inc.; and
Ambercycle, Inc. We spoke with academics from two universities. We also interviewed
officials from Los Angeles Sanitation and Environment, a municipal agency that has an
ongoing effort to address textile waste. We selected these officials and stakeholders to
reflect a variety of perspectives.

4EPA has published a series of reports—called Advancing Sustainable Materials
Management: Facts and Figures—with information on U.S. municipal solid waste
generation and recycling in a given year. Within this series, EPA has published “Fact
Sheets” and “Tables and Figures” reports. See, for example, U.S. Environmental
Protection Agency, Advancing Sustainable Materials Management: 2018 Fact Sheet,
Assessing Trends in Material Generation and Management in the United States, EPA 530-
F-20-009 (Washington, D.C.: Dec. 2020); Advancing Sustainable Materials Management:
2018 Tables and Figures, Assessing Trends in Material Generation and Management in
the United States (Washington, D.C.: Dec. 2020).
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by interviewing knowledgeable agency officials and reviewing related
documentation. We found EPA’s data to be reliable for the purposes of
describing the amount of the textile waste in municipal waste streams for
2000 through 2018.

We also interviewed knowledgeable officials and stakeholders from
federal and state agencies, academia, and selected industry and
nonprofit organizations about how textile waste has changed over the last
2 decades, including the factors driving this change. Views from selected
officials and stakeholders cannot be generalized to those we did not
select and interview.

To determine what actions the federal government is taking to reduce
textile waste and advance textile recycling, and identify opportunities for
federal entities to collaborate, we reviewed federal laws and agency
documents, such as reports and national strategies.5 We interviewed
federal officials on federal actions related to textile waste and recycling
and obtained their perspectives on any associated opportunities to
collaborate. We reviewed current and planned future opportunities for
federal entities’ coordination and reviewed leading practices for
interagency collaboration.® We interviewed these officials to reflect a
variety of perspectives on current efforts and opportunities to reduce
textile waste and advance textile recycling. Views from these officials
cannot be generalized to those we did not interview.

We conducted this performance audit from November 2023 to December
2024, in accordance with generally accepted government auditing
standards. Those standards require that we plan and perform the audit to
obtain sufficient, appropriate evidence to provide a reasonable basis for
our findings and conclusions based on our audit objectives. We believe
that the evidence obtained provides a reasonable basis for our findings
and conclusions based on our audit objectives.

SFor example, see U.S. Environmental Protection Agency, National Recycling Strategy:
Part One of a Series on Building a Circular Economy for All, EPA 530-R-21-003 (Nov. 15,
2021).

6GAO, Government Performance Management: Leading Practices to Enhance
Interagency Collaboration and Address Crosscutting Challenges, GAO-23-105520
(Washington, D.C.: May 24, 2023).
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Background

Federal and State
Requirements for
Managing Waste,
Including Textiles

EPA regulates the management of solid and hazardous wastes under the
Resource Conservation and Recovery Act of 1976 (RCRA), as
amended.” RCRA defines “solid waste” as any garbage, refuse, or sludge
from water supply and waste treatment plants or pollution control
facilities, and other discarded materials, including materials from industrial
operations.8 Discarded textiles would be classified as nonhazardous solid
waste under RCRA unless mixed with a hazardous waste.

As required under RCRA, EPA established guidelines for states to
develop and implement solid waste management plans.® The guidelines
recommend that state waste management plans include recycling and
resource conservation whenever technically and economically feasible.
States that submit and receive EPA approval for their plans are eligible
for federal grants to help implement the approved plan. States can use
these grants to support state and municipal recycling programs. EPA also
sets location, design, operating, and other criteria for MSW landfills and
other solid waste disposal facilities, and prohibits the open dumping of
solid waste.’© RCRA does not require states to report nonhazardous
waste flows to the federal government.

Options for textile waste disposal in the U.S. include landfilling,
combustion with energy recovery, and when available, recycling.!! To
help guide waste management decision-making, EPA developed a
hierarchy that ranks various MSW management strategies from most to
least environmentally preferred, as shown in figure 2. For example, the
hierarchy prioritizes reducing waste generation through reduction and

"Resource Conservation and Recovery Act of 1976, Pub. L. No. 94-580, 90 Stat. 2795
(1976) (codified as amended at 42 U.S.C. §§ 6901-6987). RCRA Subtitle D regulates
nonhazardous wastes and Subtitle C regulates hazardous wastes. RCRA also regulates
the export of hazardous waste, which could include used textiles classified as hazardous
waste in the U.S. or in the importing country. See 42 U.S.C. § 6938; 40 C.F.R. pt. 262,
subpt. H.

842 U.S.C. § 6903(27).
942 U.S.C. § 6942(b); 40 C.F.R. pt. 256.

10See 40 C.F.R. pt. 258 (landfills criteria); 40 C.F.R. § 257.1(a) (open dumping
prohibition).

11Combustion with energy recovery is the process in which materials, such as textiles, are
incinerated to produce energy in the form of usable heat, electricity, or fuel. Combustion
technologies may use heat to incinerate the waste.
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reuse, as well as recycling and composting.12 EPA’s hierarchy considers
disposal, such as landfilling and combustion with energy recovery, as the
least environmentally preferred strategies. According to EPA’s last
reported data, in 2018, 66 percent of textile waste was landfilled, 19
percent was combusted with energy recovery, and 15 percent was
recycled.3

Figure 2: U.S. Environmental Protection Agency (EPA) Waste Management
Hierarchy

Source reduction and reuse

Recycling / composting

Energy recovery?

Treatment
and disposal

Source: GAO adaptation of U.S. Environmental Protection Agency visual. | GAO-25-107165

Notes: As of February 2024, EPA was in the process of reviewing the waste hierarchy to determine if
potential changes should be made based on the latest available data and information.

2Energy recovery from waste, including combustion with energy recovery, is the conversion of non-
recyclable waste materials from municipal solid waste streams into usable heat, electricity, or fuel
through a variety of processes.

Textile Collection and
Recycling

Unlike traditional recyclables, such as plastics and glass, textiles are not
processed through material recovery facilities due to a lack of collection

12Although EPA’s waste hierarchy lists “composting” with recycling, textiles cannot
currently be composted in the U.S.

13U.S. Environmental Protection Agency, Advancing Sustainable Materials Management:
2018 Fact Sheet.

Page 7 GAO-25-107165 Textile Waste



infrastructure and limited textile sorting technology. 4 Consumers in the
U.S. typically discard unwanted textiles in their household trash, which
enters the MSW stream, or repurpose the textiles through individual
action, such as donations, as shown in figure 3.

14Material recovery facilities clean, sort, and separate the different types of materials into
packaged bundles or bales of recyclables for sale to processors who use the materials to
make new products. These facilities send materials that cannot be recycled to landfills or
to energy recovery facilities for combustion.
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Figure 3: Common Pathways of Discarded Textiles from Consumers in the U.S.

Discard / Donate /
landfill® resale / recycle

3\ ~
B8 — I

Textile is thrown away in household trash receptacle, vvv_vvv
then transported to a local landfill.?
Consumer donates textiles Consumer drops textile Consumer sells textiles (in-person
to local thrift store. in public donation bin. or online) for monetary resale.

<58

Reuse / resale Industrial rag Shoddy / stuffingb Textile-to-textile Landfill?®
domestic or exported recycling®

Sources: GAO adaptation of National Institute of Standards and Technology (NIST) graphic by N. Hanacek, Textiles in a circular economy: An assessment of the current landscape, challenges, and
opportunities in the United States (2022); GAQ (illustrations). | GAO-25-107165

aTextile waste may be combusted through an energy recovery process.
®Shoddy is made from shredded fibers and used for insulation and stuffing.

‘Textile-to-textile recycling is the process of turning textile waste into new fibers that are then used to
create new textiles.

Page 9 GAO-25-107165 Textile Waste



Textiles are collected and sorted based on various factors, such as type
of textile (e.g., shirt, pants), color, and fiber composition.15 Textiles sorted
for resale in secondhand markets, both domestically and internationally,
are also graded based on the anticipated reuse value. Further, textiles
sorted for recycling must undergo pre-processing. Pre-processing
involves preparing textiles for recycling by removing trims (e.g., zippers,
buttons, seams, ribbings, badges, and labels) and reducing the size of the
material (e.g., shredding or cutting the textiles into smaller pieces).

15The composition of a textile can be all natural fibers (e.g., cotton), all synthetic fibers
(e.g., polyester), or a blend of fibers (e.g., cotton polyester blend).
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Examples of Companies That Offer Collection and Donation Options for Used Textiles

Some individuals may choose to donate used textiles by either dropping them in a collection
bin, such as one owned and operated by Helpsy Holdings PBC, or bringing them to a thrift
store, such as Goodwill Industries International, Inc.

Helpsy, for example, is a for-profit company located in New Jersey that collects, sorts, and
sells used textiles in 10 states along the East Coast. It collects used textiles from a
combination of sources, including donation bins, clothing drive events, and curbside
collection. The company seeks permission and pays a fee to property owners,
organizations, and municipalities to place bins, host events, and engage in curbside
collection. Helpsy also collects used textiles directly from thrift stores that are not able to sort
and repurpose unsold items.

CLOTHING & SHOES

Helpsy
f,\“‘x y

S~

o

Source: Helpsy Holdings PBC (photo). | GAO-25-107165

After collection, Helpsy sorts the used textiles, and then resells the materials to consumers,
thrift stores, and sorters and graders in the U.S. and internationally. According to Helpsy
staff, the company diverted 31 million pounds of textiles from landfills in 2023. Textiles that
are wet, mildewed, or severely contaminated are landfilled by the company. Helpsy
estimates that less than 1 percent of the textiles it collects are landfilled.

Goodwill Industries International, Inc., is a nonprofit organization with over 3,000 locations in
North America. Goodwill accepts many types of donations, including textiles. Employees
process and sort the donations based on the quality of the textiles. For example, high value
or rare donations, such as designer, vintage, or collectors’ items, are typically sold through
ecommerce sites. Textiles that meet retail standards (e.g., free of rips, holes, stains, odors,
and moisture) are sorted into specific product categories (e.g., men’s or women’s clothing)
and placed on the sales floor. Donations that do not meet retail standards may be sold at
Goodwill outlet stores, which are wholesale establishments that sell items at significantly
lower prices.

According to Goodwill staff we interviewed, one of the nonprofit's primary goals is to divert
waste from landfills. For example, Goodwill estimates that it sold 966 million pounds of
textiles in 2022. Textiles that Goodwill is unable to sell in its stores are sold in bulk to buyers
and brokers who grade the items into various categories for resale, recycling, export, or
landfilling. The organization is also piloting various programs around the U.S. related to
repair, reuse, and recycle of textiles with municipalities and companies.

Source: GAO analysis of documents and interviews with Helpsy and Goodwill staff. Inclusion of these examples in this report should not be
interpreted as GAO endorsing, sponsoring, or affiliating with these organizations. Helpsy Holdings PBC (photo). | GAO-25-107165
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Textile-to-textile recycling—also known as fiber-to-fiber recycling—is the
process of turning textile waste into new fibers that are then used to
create new textiles.® As we have previously reported, there are two types
of textile recycling: mechanical and chemical.!”

« Mechanical recycling involves physically deconstructing fibers through
methods such as shredding, crushing, or melting, before reprocessing
fibers back into yarn. Mechanical recycling produces weaker fibers
and lower quality textiles that have limited use, such as furniture
stuffing or insulation.

« Chemical recycling reduces textiles to their basic molecular building
blocks using chemical solutions, and then rebuilds them to produce
fibers of similar quality. The required chemical solution differs based
on textile material. As a result, current chemical recycling methods are
typically not effective for fiber blends; however, some chemical
recycling technologies have been successful in the laboratory and
small-scale settings.

To operate at scale, both mechanical and chemical recycling processes
require consistent, reliable sources of textile waste, referred to as
feedstock.18 Textile waste is typically categorized as post-industrial, pre-
consumer, or post-consumer:

« Post-industrial waste is generated during the textile manufacturing
process (e.g., cutting scraps from fabric mills or sewing facilities). This
type of waste generally has a predictable volume, a high level of
uniformity, does not require pre-processing (e.g., removal of buttons
and zippers), and is easy to sort because the fiber content is known.
As such, it is the most preferred option for textile recycling.

« Pre-consumer waste are textiles that were discarded before being
sold to a consumer, such as excess inventory or damaged items. The
fiber content is easily identified; however, these textiles often require
pre-processing and may not be available in large, uniform volumes.

16Textile-to-textile recycling is not yet operating at scale in the U.S. However, bottle-to-
fiber recycling is a common practice, in which plastic bottles are mechanically recycled
into polyester textiles.

17For further information, see GAO, Science & Tech Spotlight: Textile Recycling
Strategies, GAO-24-107486 (July 9, 2024).

18Textile feedstocks are materials used to develop fibers, yarns, and fabrics. The three
most common feedstocks in textile-to-textile recycling are post-industrial, pre-consumer,
and post-consumer textile waste.
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o« Post-consumer waste are textiles that have been used and discarded,
either by individual consumers or by commercial sources such as
hospitals, hotels, or industrial laundries. This is the largest category of
textile waste.

Linear and Circular
Economies for Textile

Production, Consumption,

and Disposal

Currently, textiles are produced in a linear economy, where most raw
materials are extracted or harvested, manufactured, distributed,
consumed, and then disposed (typically in landfills), as shown in figure 4.
Each phase has known environmental impacts and creates waste
streams. For example, in a linear economy, the textile and apparel
industry typically use non-renewable resources, such as oil to produce
synthetic fibers, fertilizers to grow cotton, and chemicals to dye and finish
textiles—all of which use large amounts of resources and create negative
effects on the environment and people.

Figure 4: Current Linear Economy for Textiles

Raw
material
production

)
Fib ducti VELD £ Textile product c t End-of-lif
Iber proauction fabric production extie proauction onsump on nd-or-life

Weaving / Bleaching / Distribution Collection,
preparation ) knitting / dyeing and and retail sorting, or Landfilling
(spinning) bonding finishing recycling

Material
processing / preparation

o [ g
===

Source: GAO adaptation of United Nations Environment Programme graphic; GAO (illustrations). | GAO-25-107165

Note: The United Nations Environment Programme published the original graphic in 2021 as a figure
representing activities taking place in a circular textile value chain. See United Nations Environment
Programme (2021), “Catalysing Science-based Policy Action on Sustainable Consumption and
Production — The value-chain approach & its application to food, construction and textiles”: 68,
Nairobi.

In contrast to a linear economy, federal entities and other stakeholders
are developing approaches to transition to a circular economy for textiles.
These stakeholders include states, academia, nonprofit organizations,
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and industry.1® This economic approach aims to extend the life of
products and materials for as long as possible. In a circular economy,
textiles are designed for durability, reuse, repair, remanufacturing, and for
the recovery of materials at end-of-life through recycling, as shown in
figure 5. Overall, this approach requires less raw material and intends to
keep products and materials reused within the economy, potentially in
different forms.

19In September 2024, California enacted the Responsible Textile Recovery Act of 2024,
which requires producers of textiles and apparel sold in the state to form and join an
extended producer responsibility organization by January 1, 2026. Cal. Pub. Res. Code §
42984 (2024). The act requires this organization to develop a plan for the collection,
transportation, repair, sorting, recycling, and the safe and proper management of apparel
and textiles in the state no later than July 1, 2030, among other requirements.
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Figure 5: Example of a Circular Economy for Textiles
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Source: GAO adaptation of United Nations Environment Programme graphic; GAO (illustrations). | GAO-25-107165

Note: The United Nations Environment Programme report published the original graphic in 2021 as a
figure representing activities taking place in a circular textile value chain. See United Nations
Environment Programme (2021), “Catalysing Science-based Policy Action on Sustainable
Consumption and Production — The value-chain approach & its application to food, construction and

textiles”: 74, Nairobi.
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Textile Waste Causes
Harmful Effects on
the Environment,
Such as Greenhouse
Gas Emissions

Textile waste causes a variety of harmful effects on the environment,
specifically to air, water, and soil ecosystems, according to federal reports
and academic research we reviewed. The effects include the release of
greenhouse gases as textile waste decomposes in landfills, leaching of
contaminants into soil and water, release of microplastics into soil and
surface water, and the loss of land and habitat.

Release of greenhouse gas emissions and other pollutants. Textile
waste accumulates and decomposes in landfills, contributing to the
release of greenhouse gas emissions, such as methane, according to a
2024 EPA report.20 MSW landfills were the third-largest source of human-
related methane emissions in the U.S. in 2022, according to EPA’s most
recent inventory of greenhouse gas emissions.2! These gases build up in
the atmosphere and warm the earth’s climate, which leads to other
changes around the globe, both on land and in the oceans, according to
EPA.

Similarly, discarded textiles combusted during the energy recovery
process also release greenhouse gases and other pollutants, according
to EPA and an academic study.22 The greenhouse gases include carbon
dioxide, carbon monoxide, and nitrous oxide, all of which contribute to air
pollution and climate change. The study also reported that dioxins, which
are highly toxic chemical compounds, found in clothing fibers are
released into the environment when combusted.

Other gases emitted from landfills also affect public health and the
environment. For example, a 2024 academic study reported that waste in
landfills—including textiles that contain per- and polyfluoroalkyl
substances (PFAS)—can emit gases with these contaminants.23 PFAS
are widely used synthetic chemicals that make clothing, carpets, and
other products “waterproof,” “water resistant,” or “stain-resistant,”

20y.S. Environmental Protection Agency, Inventory of U.S. Greenhouse Gas Emissions
and Sinks: 1990-2022, EPA 430-R-24-004 (April 2024).

21U.S. Environmental Protection Agency, Inventory of U.S. Greenhouse Gas Emissions
and Sinks: 1990-2022.

22y.S. Environmental Protection Agency, Inventory of U.S. Greenhouse Gas Emissions
and Sinks: 1990-2022 and Quan Zhou et al., “Environmental Perspectives of Textile
Waste, Environmental Pollution and Recycling,” Environmental Technology Reviews,
vol.11, no.1 (2022): 62-71.

23Ashley M. Lin et al., “Landfill Gas: A Major Pathway for Neutral Per- and Polyfluoroalkyl
Substance (PFAS) Release,” Environmental Science & Technology Letters, vol. 11, no. 7
(2024): 730-737.
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according to a 2022 National Institute of Standards and Technology
(NIST) report.24 We and others have reported that PFAS are of concern
because of their ability to remain in the environment and bioaccumulate to
varying degrees in humans, animals, and plants, among other potential
harmful effects.25

Leaching of contaminants into water and soil. Contaminants, such as
PFAS, contained in discarded textiles may leach from landfills and
contribute to water pollution, according to academic research and our
prior report on PFAS in drinking water.26 Specifically, academic research
found that landfills that accept MSW can produce a water-based solution
that may contain contaminants. This solution—leachate—forms when a
liquid (such as rainwater) travels through a solid material and retains
some of its components.2” The leachate passes through the landfill and
enters the surrounding soil and surface or groundwater.28 It may further
leak into and pollute adjacent rivers. The research also reported that
water and soil pollution may continue for decades after a landfill is closed
because of the ongoing decomposition of waste.

Release of microplastics into soil and surface water. Microplastic
fibers shed or break away from textiles during their product life cycle,
including the end-of-life stage, and become a source of pollution,
according to an interagency report and academic research.2® Microfibers,

24National Institute of Standards and Technology (NIST), Facilitating a Circular Economy
for Textiles Workshop Report, Kelsea Schumacher and Amanda L. Forster, NIST Special
Publication 1500-207 (May 2022).

25GAOQ, Persistent Chemicals: Additional EPA Actions Could Help Public Water Systems
Address PFAS in Drinking Water, GAO-24-106523 (Washington, D.C.: Sept. 24, 2024).

26A, |ravanian and Sh O Ravari, “Types of Contamination in Landfills and Effects on the
Environment: A Review Study,” IOP Conf. Series: Earth and Environmental Science, vol.
614 (2020); Lin et al., “Landfill Gas: A Major Pathway for Neutral Per- and Polyfluoroalkyl
Substance (PFAS) Release,” and GAO-24-106523.

27According to U.S. Geological Survey documentation, these components may be
dissolved or remain suspended within the liquid.

28The composition of landfill leachate varies based on waste characteristics, composition,
degradation stage, and landfill technology.

29.S. Department of Commerce and National Oceanic and Atmospheric Administration,
Report to Congress Interagency Marine Debris Coordinating Committee Report of
Microfiber Pollution (June 2024) and Beverley Henry et al., “Microfibres from apparel and
home textiles: prospects for including microplastics in environmental sustainability
assessment,” Science of the Total Environment, vol. 652 (2019): 483-494.

Page 17 GAO-25-107165 Textile Waste


https://www.gao.gov/products/GAO-24-106523
https://www.gao.gov/products/GAO-24-106523

Disposal Ban on Textile Waste in
Massachusetts

Effective in November 2022, Massachusetts
banned textiles from disposal or incineration.
(310 Mass. Code. Regs. 19.017(3).) Most of
the state’s landfills are expected to close by
2030, according to state officials. The
Massachusetts Department of Environmental
Protection established a series of goals to
reduce the state’s overall disposal of solid
waste by 30 percent in 2030 and 90 percent
by 2050. Officials noted that the state
annually sends approximately 2.5 million tons
of waste for disposal to other states on a net
basis, which includes the total amount of
waste exported and imported by
Massachusetts. When the agency began
examining the state’s municipal solid waste
streams, textiles were found to be 5 percent of
the total weight of stream. Used textiles were
also identified as a valuable commodity due to
their reuse and recycling potential. The
disposal ban on textiles includes clean and
dry clothing, footwear, bedding, towels,
curtains, fabric, and similar products.
Nonprofit organizations and for-profit
companies use collection systems, such as
bins, to gather used textiles. The bins are
located around the state. Some organizations
also collect textiles via curbside collection.

Source: GAO analysis of state laws and agency documents
and interview with state officials. | GAO-25-107165

which are less than 5 millimeters in all dimensions, can enter the
environment through natural pathways, such as waterways, and
engineered pathways, such as wastewater plants. According to the
interagency report, about 60 percent of textiles produced today are made
with plastic fibers (e.g., synthetics).30 Another research study found that
microplastics (from items including textiles) comprise a significant amount
of landfill leachate, which may enter groundwater or soil.3' Potential
harmful environmental effects associated with microfibers include
accumulation in soil, water, and organisms, and exposure to people and
other organisms. The impacts of this accumulation and exposure are
largely unknown. However, people, animals, and plants may be exposed
to toxic chemicals that may have been applied to textile fibers during
production and then enter the environment as microfibers.32

Loss of land and habitat. According to EPA officials, landfill capacity is
decreasing in parts of the U.S. (such as states in the Northeast and
Southeast) due to increasing amounts of waste, including textiles.
Landfilling is the U.S.’s primary disposal option for all MSW, in part
because of the amount of available land nationwide. Loss of land and
habitat may be an effect of increased textile waste as new landfills are
developed, according to a global consulting firm.33

30U.S. Department of Commerce and National Oceanic and Atmospheric Administration,
Report to Congress Interagency Marine Debris Coordinating Committee Report of
Microfiber Pollution.

3"Mosarrat Samiha Kabir et al., “Microplastics in Landfill Leachate: Sources, Detection,
Occurrence, and Removal,” Environmental Science and Ecotechnology, vol. 16 (2023):
100256.

32y.S. Department of Commerce and National Oceanic and Atmospheric Administration,
Report to Congress Interagency Marine Debris Coordinating Committee Report of
Microfiber Pollution.

33Anna Granskog, Franck Laizet, Miriam Lobis, and Corinne Sawers, “Biodiversity: The
next frontier in sustainable fashion” McKinsey & Company (July 13, 2020) Biodiversity:
The next frontier in sustainable fashion | McKinsey.

Page 18 GAO-25-107165 Textile Waste


https://www.mckinsey.com/our-people/anna-granskog
https://www.mckinsey.com/our-people/franck-laizet
https://www.mckinsey.com/industries/retail/our-insights/biodiversity-the-next-frontier-in-sustainable-fashion
https://www.mckinsey.com/industries/retail/our-insights/biodiversity-the-next-frontier-in-sustainable-fashion

EPA Has Estimated
an Increase in Textile
Waste Over the Past
Two Decades;
Increase Is Due to
Multiple Factors

No standardized approach or national requirement exists for states to
collect and report on MSW data, including data on textile waste. The U.S.
Department of Commerce’s International Trade Administration (ITA)
collects data on the amount of textiles and apparel that the U.S. imports.
The administration’s data show a 182 percent increase in units of textile
and apparel imports in the U.S. between 2000 and 2023, which likely
indicates a rise in textile manufacturing and subsequent waste. EPA
estimated an over 50 percent increase in textile waste from 2000 through
2018. While EPA’s textile waste estimates have data limitations, they are
widely used and remain the best estimates available, according to
stakeholders we interviewed. The increase in textile waste is due to
multiple factors, according to federal, academic, nonprofit, and industry
sources. According to EPA officials, the agency plans to collect data from
state-level agencies and revise its MSW estimation methods.

No National Requirement
to Collect MSW Data;
EPA’s Textile Waste Data
Are Limited

Under the Resource Conservation and Recovery Act of 1976 (RCRA), as
amended, EPA has the authority to develop and collect information on
managing solid waste.34 However, no national requirement exists for
states to collect or submit MSW data to EPA, nor has EPA developed a
national standardized approach for collecting MSW data. Available data
related to textile waste are limited:

« States are not required to submit MSW data, including textile waste
data, to EPA. According to EPA officials, because states and
municipalities collect and define MSW data differently, it is challenging
to standardize data across states. For example, states, municipalities,
and localities typically conduct waste characterization studies to
obtain MSW data, according to EPA officials and representatives from
a recycling consulting firm we interviewed. These waste
characterization studies involve individuals sorting, categorizing, and
weighing samples of MSW at waste management facilities and
landfills for a predetermined amount of time. The studies are labor-
intensive and expensive according to the representatives. As such,
these studies are not updated regularly.

Additionally, waste characterization studies are typically funded by
taxpayer dollars, and studies only contain data on residential waste,
not commercial waste, according to the recycling consulting firm
representatives. Further, states and municipalities often have different
textile categories. Some state and municipalities textile categories

34Under RCRA, as amended, EPA has the authority to develop, collect, evaluate, and
coordinate information on the methods, amounts, and economics of solid waste collection,
management, recovery, reduction, and reuse. 42 U.S.C. § 6983(a).
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could include rubber and leather, while others may include mattresses
and carpets. According to EPA officials, not all municipalities have a
category for textile waste. As a result, textile waste data from states
and municipalities are limited and incomplete, and it is challenging to
standardize data across states.

« Multiple stakeholders we interviewed told us that data on textile waste
are limited. For example, an academic stakeholder told us textile
waste data are aggregated from industry sources, and these data are
low quality, incomplete, outdated, poorly validated, and collected
using unreliable methodologies. The stakeholder added that this lack
of robust data results from several issues, including that the textile
industry tends not to hire individuals with data skills or offer them
training in these areas. Further, the industry is slow to adopt new
technologies and platforms. Additionally, textile and apparel
companies are not required to disclose data, which limits its public
availability. As a result, textile waste data from these sources are
limited and incomplete.

« Data on textile reuse and recycling is challenging to track, according
to EPA officials and representatives from a recycling consulting firm.
As previously stated, textiles are not processed through material
recovery facilities due to a lack of collection infrastructure and limited
textile sorting technology. Additionally, sorters and graders that
process used textiles are typically private companies that are not
required to track or publicly report their data, according to the
representatives. As a result, textile reuse and recycling data are
difficult to track.

Since the 1980s, EPA has published a series of reports—the Advancing
Sustainable Materials Management: Facts and Figures Fact Sheet—that
contain nationwide MSW estimates.35 In these reports, EPA estimates the
tons of materials generated, recycled, composted, landfilled, or sent to
facilities for combustion with energy recovery. EPA officials stated that the
data in these reports present a nationwide characterization. According to
officials, the data are a composition of “snapshots” that are not intended
to be used for trend analysis. This is because the methodology uses
industry-level data that are supplemented with various other “static” data

35EPA has reported on MSW data since the 1980s. To generate its estimates, EPA uses a
materials flow methodology known as a mass balance approach. A mass balance
approach uses data from industry associations, key businesses, and industry sources,
and government sources such as the U.S. Department of Commerce and the U.S. Census
Bureau. EPA supplements this data with other sources, such as waste characterization
studies and surveys conducted by local governments.
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sources, which may not have been updated when a new report was
published. As a result, the reports provide a snapshot of MSW data from
one period of time and are intended to help local solid waste facilities
manage their waste streams.

We found that EPA’s 2018 Facts and Figures Fact Sheet data are widely
used by the nonprofits and industry stakeholders we interviewed.
According to NIST officials, EPA’s textile waste estimates are the best
available data. EPA issued its last report in 2020, using 2018 data. EPA
has not published a report since 2020 because the agency reviewed
external MSW estimates that used different methodologies and was
concerned its methodology was under-reporting some statistics,
according to EPA officials.36

Federal Data Indicate
Increasing Rates of Textile
Waste in the U.S:;
Increase Is Due to Multiple
Factors

ITA’s data indicate a 182 percent increase in units of textile and apparel
imports in the U.S. from 2000 through 2023, which likely indicates an
increase in manufacturing and waste (see fig. 6).37

36ln 2021, EPA conducted a data quality assessment which validated the agency’s
concerns about its methodology, including a lack of national geographic representation,
reliance on publicly available information that is “secondary” in nature, and other temporal
concerns, according to EPA officials. The agency performed the assessment to promote
transparency and provide users more information about the quality and limitations of its
MSW estimates.

37ITA publishes monthly trade data, including imports of textiles and apparel. We also
examined units of textile and apparel imports per capita from 2000 to 2023, and even after
accounting for changes in size of the population there was an increase in imports per
capita over the period. For example, units imported per capita increased from
approximately 117 units per capita in 2000 to approximately 276 in 2023, a 137 percent
increase.

Page 21 GAO-25-107165 Textile Waste



Figure 6: International Trade Administration (ITA) Reported Data on U.S. Textile and Apparel Imports, 2000-2023
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Source: GAO analysis of U.S. Department of Commerce’s International Trade Administration data. | GAO-25-107165

Note: ITA tracks textile and apparel imports via dollar amount and Square Meter Equivalent units.
These units are a common unit of quantity, constant across categories and time. ITA uses conversion
factors to covert differing units of quantity (e.g., kilograms, dozens) into Square Meter Equivalents.

Additionally, EPA data indicate an over 50 percent increase in textile
waste from 2000 through 2018, according to its 2020 Tables and Figures
report (see fig. 7).38

38U.S. Environmental Protection Agency, Advancing Sustainable Materials Management:
2018 Tables and Figures.
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|
Figure 7: U.S. Environmental Protection Agency (EPA) Estimates of Textile Waste, 2000-2018
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Source: GAO analysis of EPA data. | GAO-25-107165

Note: Data presented are from eight EPA reports published from 2003 through 2020, that contain
data from 2000 through 2018. These reports base their analyses on prior years of data. The bar
graph depicts data as a snapshot—not intended to be used for trend analysis—according to EPA
officials.

Textile waste has likely increased in the U.S. in the last 2 decades due to
five factors, according to federal, academic, nonprofit, and industry
sources. These factors are (1) a shift toward a fast fashion business
model; (2) limited, decentralized systems for collecting, sorting, and
grading discarded textiles; (3) infancy of textile recycling technologies; (4)
increased use of synthetic fibers, such as polyester, and fiber blends,
such as cotton-polyester blends; and (5) foreign country bans on the
import of used and unsold textiles.

« Shift toward a fast fashion business model

The apparel industry (internationally and in the U.S.) has shifted
toward a fast fashion business model in the last 2 decades, resulting
in an increase in textile waste, according to federal, academic, and
industry documentation, and federal, nonprofit, and industry
stakeholders we interviewed. The fast fashion model involves the
mass manufacturing and marketing of lower-cost apparel that is
quickly delivered to consumers, who then wear and dispose of the
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garments frequently, according to a 2022 NIST report.3° These fast
fashion products tend to be of lower quality, resulting in a limited
ability to resell or repurpose the garments. According to
representatives we interviewed from a nonprofit organization, fast
fashion apparel is challenging to resell because the garments are
lower quality and not designed to last. As a result, these nonprofit
representatives said they have seen a decline in the overall quality of
apparel donations.

« Limited, decentralized systems for collecting, sorting, and
grading discarded textiles

No consistent, convenient, and widespread infrastructure exists to
collect textiles suitable for recycling or to retain value on the
secondhand market, according to federal and nonprofit
documentation, and federal, nonprofit, and industry stakeholders we
interviewed. Without adequate collection infrastructure, individuals’
options to discard their textiles may be limited based on their location
or knowledge of donation centers. As a result, individuals may opt to
dispose of textiles in the municipal waste stream, which is sent to
landfills. If individuals increase their consumption of textiles, then the
lack of infrastructure leads to an increase in textile waste. As
previously stated, textiles are not processed through material recovery
facilities due to a lack of collection infrastructure. Additionally, textiles
cannot be easily added to existing collection systems due to
contamination issues, according to a 2022 NIST report.40 For
example, to be reused or recycled, textiles must be dry, clean, and
free from hazardous chemicals or odors.

There is a lack of textile sorting and grading facilities across the
country, according to federal, academic and nonprofit documentation,
and federal, nonprofit, and industry stakeholders we interviewed. The
limited ability to sort textiles contributes to an increase in waste.
Textile sorting and grading is currently performed manually, according
to the NIST report, as shown in figure 8.4 Manual sorting is time
consuming and challenging due to identifying the fiber composition of

39Schumacher and Forster, “Facilitating a Circular Economy for Textiles Workshop
Report.”

40Schumacher and Forster, “Facilitating a Circular Economy for Textiles Workshop
Report.”

41Schumacher and Forster, “Facilitating a Circular Economy for Textiles Workshop
Report.”
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discarded textiles, according to an academic study.42 Representatives
from an apparel company told us the manual sorting process is
expensive.

Figure 8: Example of Discarded Textiles Being Sorted for Resale

Source: Helpsy Holdings PBC (photo). | GAO-25-107165

Sorting facilities are increasingly using technology to aid in fiber
identification, according to the NIST report.43 For example, some sorters
use devices that use light to rapidly identify different types of fiber, as

42 Jeanger P. Juanga-Labayen, lidefonso V. Labayen, and Quiyan Yuan, “A Review of
Textile Practices and Challenges,” Textiles, vol. 2, no.1 (2022): 174-188.

43Schumacher and Forster, “Facilitating a Circular Economy for Textiles Workshop
Report.”
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shown in figure 9. However, a nonprofit organization reports that these
technologies are still in the development and trial stages.44

Figure 9: Example of Device to Identify Fiber Composition in Textiles

Source: GAO (photo). | GAO-25-107165

This identification is important to help the sorting facility determine if a
recycling pathway is feasible. However, these devices currently are
limited in their ability to accurately identify fiber blends (e.g., cotton
polyester blends), according to the NIST report.45 In addition, these
devices are unable to identify stains, rips, level of wear, or screen for
current fashion trends, all of which may affect the resale value. As a
result, many of the available identification devices or technologies still
require some level of human labor, and no sorting or grading standards or
criteria exists.

« Infancy of textile recycling technologies

44Accelerating Circularity, Textile-to-Textile Recycling Primer, Building Circular Textile-To-
Textile Recycling Systems (n.d.).

45Schumacher and Forster, “Facilitating a Circular Economy for Textiles Workshop
Report.”
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Textile recycling technology is in its infancy, according to federal,
academic, and nonprofit documentation, and nonprofit and industry
stakeholders we interviewed. If individuals increase their consumption
of textiles, then the limited ability to recycle textiles in the U.S will
contribute to an increase in waste. As previously stated, post-
industrial textile waste is best suited for recycling because it is easy to
identify and sort, and typically does not require pre-processing (see
fig. 10). This type of textile waste is a valuable feedstock and is most
preferred by recyclers; however, most textile waste is post-consumer,
according to a report from a nonprofit organization.46

Figure 10: Discarded Post-industrial Textile Waste from a Cutting and Sewing
Company

Source: GAO (photo). | GAO-25-107165

46Accelerating Circularity, Textile-to-Textile Recycling Primer, Building Circular Textile-To-
Textile Recycling Systems (n.d.).
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As we have previously reported, mechanical recycling has
limitations.4” While this method of recycling textiles is the most
established, it produces lower quality materials that have limited use,
and it may not be best suited for textile-to-textile recycling, according
to academic research.48 Mechanical recycling processes also affect
fiber types differently; as such, mechanical recycling is better suited
for single material textiles (e.g., 100 percent cotton) than for blended
ones, as based on our prior work, academic research, and an industry
report.49

Likewise, as we have previously reported, chemical recycling also has
limitations.50 Various chemical textile recycling technologies have
been successful in laboratories and other small-scale settings.5
However, they largely remain in the research and development phase,
according to our prior work and research.52

Commercial-scale textile recycling is also limited by a lack of reliable
feedstock, according to multiple stakeholders we interviewed. To
make recycling economically feasible, recyclers must have consistent
access to feedstock, according to representatives we interviewed from
an apparel company. Feedstock for recycling purposes must meet
certain conditions such as volume, quality, location, and cost,

47GA0-24-107486.

48During the mechanical recycling process, textile fibers are shortened and degraded, and
must be combined with virgin fibers to create new yarn suitable for use in apparel
production. See Miriam Ribul et al., “Mechanical, Chemical, Biological: Moving Towards
Closed-Loop Bio-Based Recycling in a Circular Economy of Sustainable Textiles,” Journal
of Cleaner Production, vol. 326 (2021): 1-13.

49GA0-24-107486; Rivalani Baloyi et al., “Recent Advances in Recycling Technologies for
Waste Textile Fabrics: A Review,” Textile Research Journal, vol. 94, no. 3—4 (2024): 508—
529; and Resource Recycling Systems and Fashion For Good, Sorting for Circularity USA:
A Commercial Assessment of Fiber-to-Fiber Recycling in the U.S. (2024).

50GA0-24-107486.
51GA0-24-107486.

52GA0-24-107486; Miriam Ribul et al., “Mechanical, Chemical, Biological: Moving
Towards Closed-Loop Bio-Based Recycling in a Circular Economy of Sustainable
Textiles.”
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Example of U.S. Company Recycling Textile
Waste into New Polyester Fibers

Ambercycle, Inc. is a Los Angeles-based textile-
to-textile recycling company that is researching
and developing systems to create and scale
recycled polyester from discarded textiles.
According to Ambercycle staff, the company
focuses on polyester because it is one of the most
commonly used synthetic fibers, especially in
textiles. The company uses post-industrial and
post-consumer textile waste to create its final
product. For example, it sources some of the
discarded textiles from a third-party company that
collects the waste from apparel factories and
other sources.

Ambercycle developed a process to chemically
extract polyester from discarded textiles and
recycle it into new polyester:

1. Discarded textiles are cut and shredded for
ease of processing.

2. Polyester is chemically separated from the
discarded textile.

3. Any remaining additives, such as dyes or
coatings, are removed from the polyester.

4. The purified polyester is melted and formed
into polyester pellets that are ready to be
used by manufacturers for fiber production.

These recycled polyester pellets are designed to
be a ready-to-use replacement for new polyester
by manufacturers for ease, convenience, and to
reduce any external costs, such as having to
switch machinery. According to Ambercycle staff,
the ease and cost of creating the polyester pellets
depends on the contamination level of the fabrics
that the company uses at the start of its recycling
process. For example, if the fabrics are relatively
clean, it is easier to create the pellets. However, if
they are contaminated, the process becomes
more costly and time-consuming. Ambercycle
staff told us the company is also researching how
to recycle other fibers from discarded textiles,
including cotton and spandex.

Source: Ambercycle documentation and interview with staff. |
GAO-25-107165

according to a report from a nonprofit organization.s3 In addition,
some textiles must undergo removal of dyes, additives, and finishes
before being recycled, according to the NIST report.54 This can
involve hazardous substances subject to different regulations under
RCRA and other legal requirements. Advancements in recycling
technology and increased access to feedstock needs to occur
simultaneously, according to multiple stakeholders we interviewed.
This is necessary because recyclers are hesitant to invest in large-
scale infrastructure without assurance that the feedstock will be
accessible, according to the NIST report and a representative we
interviewed from a nonprofit organization.55

S3Accelerating Circularity, Making Used Textiles New Again, A Playbook for Building
Circular Textile-To-Textile Recycling Systems (n.d.).

54Schumacher and Forster, “Facilitating a Circular Economy for Textiles Workshop
Report.”

55Schumacher and Forster, “Facilitating a Circular Economy for Textiles Workshop
Report.”
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« Increased use of synthetic fibers, such as polyester, and fiber
blends, such as cotton-polyester blends

The increased use of synthetic fibers (e.g., polyester and nylon) and
fiber blends (e.g., cotton polyester blends) poses challenges to textile
recycling processes. As a result, textile waste has increased,
according to federal, academic, and nonprofit documentation.
Synthetic fibers and blended fiber compositions are used in many
textiles produced today because of their performance characteristics,
such as stretch and shrink resistance. According to a 2022 peer-
reviewed article by NIST staff, demand for natural fibers (e.g., cotton
and wool) has remained relatively constant. However, demand for
synthetic fibers, especially polyester, has increased and this trend is
expected to continue increasing. An estimated 60 percent of apparel
and 70 percent of household textiles contain synthetic fiber, according
to the article.s6

« Foreign country bans on the import of used and unsold textiles

Some countries have banned the import of used textiles, according to
federal and academic documentation. The inability to export used
textiles may result in increased textile waste in U.S. landfills. Used
garments have been historically exported to developing regions in
Africa, Asia, and Central America,5” according to a 2022 NIST
report.58 Several countries have banned or increased the tariffs on the
import of used textiles to reduce pollution and protect their own
domestic textile industries, among other factors.5®

56Kelsea A. Schumacher and Amanda L. Forster, “Textiles in a Circular Economy: An
Assessment of the Current Landscape, Challenges, and Opportunities in the United
States.” Frontiers in Sustainability, 3 (2022): 1-20.

57Various laws and international agreements affect the U.S. export of used textile. For
example, RCRA regulates the U.S. export of hazardous waste, which would include used
textiles that are classified as hazardous waste in the U.S. or in the importing country. See
42 U.S.C. § 6938; 40 C.F.R. pt. 262, subpt. H. Also, the international Basel Convention on
the Control of Transboundary Movements of Hazardous Wastes and their Disposal affects
U.S. importers and exporters even though the U.S. is not a party to the Convention.
Parties to the Basel Convention cannot trade Basel-covered waste with nonparties without
agreement between the countries.

58Schumacher and Forster, “Facilitating a Circular Economy for Textiles Workshop
Report.”

59Law Library of Congress, U.S. Global Legal Research Directorate, Textile Waste Bans
in Selected Countries (Washington, D.C.: 2024), https://www.loc.gov/item/2024555214/.
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EPA Plans to Collect MSW
Data from States and
Revise Its Data Reporting
Methods

Federal Entities Have
Initiated Efforts to
Address Textile
Waste and Recycling,
but Opportunities
Exist to Collaborate

EPA plans to collect MSW data, which could include textile waste, from
state agencies via an information collection request that is under review
by the Executive Office of the President’s Office of Management and
Budget, according to EPA officials. This request will allow EPA to gather
information that it currently does not collect, including state-level
information on MSW collection and recycling. EPA plans to use the
information to support its Advancing Sustainable Materials Management:
Facts and Figures Fact Sheet, which includes separate estimates for
various materials. However, EPA officials said they do not know how
many states, if any, will have data specific to textile waste.

EPA plans to publish its next Advancing Sustainable Materials
Management: Facts and Figures Fact Sheet in 2025 using a revised
methodology that will produce national estimates of MSW that are more
consistent with those produced by state and territorial agencies,
according to EPA officials. The updated methodology will rely more on
publicly available data and less on data provided by industries. For
example, EPA plans to use data from waste characterization studies,
solid waste management reports, recycling reports, and any other
applicable data from states and municipalities. As previously stated,
states and municipalities collect and define waste data differently,
according to EPA officials. As such, officials said the 2025 report may try
to incorporate data (if available) from states and municipalities.

Some federal entities have initiated or planned efforts to reduce textile
waste and advance textile recycling. However, we found that federal
entities have largely implemented the efforts individually, and these
efforts are less of a priority than other goals or programs. Currently, there
is no national requirement for agencies to address textile waste and
advance recycling. We also found that there is limited interagency
collaboration specifically targeting textile waste and recycling and
opportunities exist for federal entities to collaborate on reducing textile
waste and advancing recycling. Further, information is not readily
accessible on possible federal funding sources for efforts related to
reducing textile waste and advancing textile recycling for other
stakeholders, including municipalities and nonprofit organizations.

Federal Entities Have
Initiated and Planned
Largely Individual Efforts

Federal entities, such as EPA and NIST, have planned or initiated efforts
to reduce textile waste and advance textile recycling (see table 1). We
found that the federal entities’ approaches and efforts vary, in part, due to
their differing missions.
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|
Table 1: Federal Entities’ Missions and Efforts (active or planned) for Reducing Textile Waste or Advancing Textile Recycling,
as of September 2024

Federal Entities and their
Missions Description of efforts (active or planned)

U.S. Department of Commerce (Commerce)
National Institute of Standards and Technology (NIST)

To promote U.S. innovation and o Led workshop with participants from industry, academia, government, and trade
industrial competitiveness by associations, among others, in 2021 on reducing textile waste and moving toward a
advancing measurement textile circular economy, summarized in a report published in 2022. NIST cohosted a
science, standards, and second workshop in 2023 on identifying standards needed to facilitate a circular
technology in ways that economy for textiles. NIST plans to issue another report based on the workshop and has
enhance economic security and initiated standards development activities.

improve quality of life. +  Conducts research on new methods related to mechanical recycling of textiles,

investigates the role of additives and contaminants on chemical recycling processes.

« Develops reference data for textile fibers of known composition (e.g., cotton or polyester)
to assist textile sorters in using near infrared (NIR) spectroscopy for classification and
sorting of post-consumer textiles.

- Examines novel alternatives to conventional materials that could be used to design
products that are more easily reclaimed at end of life.

National Oceanic and Atmospheric Administration (NOAA)

To understand and predict o Chairs an Interagency Marine Debris Coordinating Committee mandated in the Save Our
changes in climate, weather, Seas 2.0 Act to submit to Congress a report on microfiber pollution that includes (1) a
ocean, and coasts, definition of microfiber; (2) an assessment of the sources, prevalence, and causes of

to share that knowledge and microfiber pollution; (3) a recommendation for a standardized methodology to measure
information with others, and to and estimate the prevalence of microfiber pollution; (4) recommendations for reducing
conserve and manage microfiber pollution; and (5) a plan for how federal agencies, in partnership with other
coastal and marine ecosystems stakeholders, can lead on opportunities to reduce microfiber pollution during the 5-year
and resources. period from December 2020 to December 2025. NOAA issued the report in 2024 with

support from EPA and a consulting firm.

International Trade Administration (ITA)

Create prosperity by « Collects and publicly reports data on textile and apparel imports and exports, and used
strengthening the international textile export data, on a monthly and annual basis.

f:ompetitiveness of U.S. « Conducts research and analysis of data sources and textile waste technologies, among
industry, promote trade and other information.

investment, and ensure fair
trade and compliance with
trade laws and agreements.

U.S. Department of Energy (Energy)
Advanced Materials and Manufacturing Technologies Office

To inspire people and drive « Oversees an innovation prize challenge for industry—Re-X Before Recycling Prize—that
innovation to transform supports new or expanded supply chains to reintegrate end-of-use products into the
materials and manufacturing for economy. Textiles are a product type within the challenge’s scope.

America’s energy future. «  Funds a manufacturing institute for industry—Reducing Embodied-energy And

Decreasing Emissions (REMADE)—that focuses on circularity within four broad material
classes, including fibers. The institute also funds a few projects related to improving
textile circularity, including textile sorting.

Bioenergy Technologies Office
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Federal Entities and their
Missions

Description of efforts (active or planned)

Supports the research,
development, and
demonstration of technologies
aimed at mobilizing domestic
renewable carbon resources for
the reduction of greenhouse
gas emissions across the U.S.
economy.

Funds and coordinates the Bio-Optimized Technologies to keep Thermoplastics out of
Landfills and the Environment (BOTTLE) Consortium with the Advanced Materials and
Manufacturing Technologies Office. The consortium has several efforts underway that
focus on a wide range of plastics recycling challenges, including textile waste.

Funds research on development of renewable textile replacements, such as replacing
the production of some synthetic fibers from petroleum.

U.S. Department of State (State)

To protect and promote U.S.
security, prosperity, and
democratic values and shape
an international environment in
which all Americans can thrive.

Coordinates with other countries, federal entities, and others on various efforts to reduce
plastic pollution and transition to circular economies, including textiles.

Leads an interagency monthly call on circular economies, which touches on domestic
and international engagement on a wide diversity of circularity efforts across different
resources and sectors.

Leads U.S. engagement on the Basel Convention on the Control of Transboundary
Movements of Hazardous Wastes and their Disposal, which regulates the international
movements, management, and disposal of hazardous wastes of the parties to the
Convention. While most textile wastes are not considered “hazardous waste” under the
Basel Convention, agency officials recognize that other countries are working on a
proposal to subject textile waste to the control mechanisms of the Basel Convention in
the spring of 2025.

U.S. Environmental Protection Agency (EPA)

Office of Land and Emergency Management

To protect human health and
the environment.

Plans to develop a national textile recycling strategy as part of its 2021 National
Recycling Strategy series within 5 to 10 years, according to agency officials. This series
is part of EPA’s effort to build a circular economy in the U.S.

Oversees grants for states, municipalities, and Indian Tribes for the Solid Waste
Infrastructure for Recycling program that can fund and support improvements to the
management of local post-consumer materials and municipal recycling programs.
Projects to address textile waste management and recycling could fall within the scope
of eligible grant activities.

National Science Foundation (NSF)

To promote the progress of
science; to advance the
national health, prosperity, and
welfare; and to secure the
national defense.

Funds the North Carolina Textile Innovation and Sustainability Engine that aims to
increase the U.S.’s capacity for environmentally sustainable textiles by innovating smart
textiles and wearable technology, reducing carbon emissions, reducing the disposition of
textiles to landfills, and nurturing the development of new product lines that use circular
methods.

Funds the Convergence Accelerator program, which encourages research and
innovation. One of the program’s efforts—the Sustainable Materials for Global
Challenges—has awarded funding to advance the circular economy and research topics
related to textiles.

Funded a demonstration project for manufacturing textiles that automated the production
process and enabled customization and on-demand production. This project could
decrease textile waste in the U.S.

Source: GAO analysis of legal provisions, agency documentation, and interviews with agency officials. | GAO-25-107165
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We found that most efforts underway by federal entities were started
within the last 5 years or are being planned for future implementation.
Officials from most of the entities with whom we spoke stated that, in
general, reducing textile waste and advancing textile recycling is an
emerging issue within their agency. The rise in fast fashion has
highlighted concerns about reducing textile waste and advancing textile
recycling in the U.S., according to EPA officials.

Officials from each federal entity also told us that their efforts to reduce
textile waste and advance textile recycling are not a priority. Further, no
federal entity is required to address textile waste or advance textile
recycling specifically. Instead, some legislation and federal entities’ efforts
to improve recycling generally, reduce marine debris, and transition
toward plastics circularity indirectly address some aspects of textile
waste. For example, the Infrastructure Investment and Jobs Act provides
grants for states and other eligible entities to encourage recycling
generally through education and outreach but does not specifically target
textile recycling.s% Marine debris could include discarded textiles if they
are disposed of or abandoned into the marine environment or Great
Lakes. Officials from the Department of State also told us their agency’s
primary goal is to advance plastic circularity through international
negotiations on plastic pollution. Officials from EPA, Department of State,
and NIST stated that limited resources, including staffing, informs their
entities’ programmatic efforts and priorities.

As of August 2024, EPA officials told us they expect to release an official
strategy for textile recycling, in part due to the level of interest by
Congress and the public. EPA released its National Recycling Strategy:
Part One of a Series on Building a Circular Economy for All in 2021. That
strategy included goals to increase the national recycling rate to 50
percent by 2030 and transition toward a circular economy nationwide.61
EPA designed the strategy to be implemented in a series that focuses on
various products and materials separately.62 EPA officials told us the

80|nfrastructure Investment and Jobs Act, Pub. L. No. 117-58, § 70402, 135 Stat. 429,
1262 (2021) (codified at 42 U.S.C. § 6966d). See also the Marine Debris Research,
Prevention, and Reduction Act, Pub. L. No. 109-449, § 3, 120 Stat. 3333 (2006) (codified
as amended at 33 U.S.C. § 1952).

61U.S. Environmental Protection Agency, National Recycling Strategy: Part One of a
Series on Building a Circular Economy for All, EPA 530-R-21-003 (Nov. 15, 2021).

62The first and second strategies of the series focused on plastics and food waste. The
other materials and products for which EPA plans to develop strategies include electronic
waste and construction materials, according to agency officials.
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textile strategy may be initiated in the next 2 to 3 years and finalized
within 5 to 10 years.

EPA officials have begun to identify some of the information and data it
will need to develop the textile waste strategy, including

« the amount of textiles recycled in the U.S.;

« current infrastructure in the U.S. that recovers and reuse textiles (such
as the number of facilities that collect discarded textiles);

« identification of stakeholders involved with repurposing and recycling
textiles (such as the apparel industry);

« international policies and efforts to reduce textile waste;
« export information related to textile waste; and

« the fiber composition of textiles, including the amount of plastics
currently used, to help determine possible disposal and reuse options.

Organizations that could provide some of the information and data include
(1) other federal entities, such as ITA; (2) other countries; and (3)
nonfederal stakeholders (such as apparel trade associations and
nongovernmental organizations) according to EPA officials.63 EPA has
also identified challenges to obtaining this information and data. For
example, some of the identified data and information may be difficult to
find or access because data related to textile waste, reuse, and recycling
is often privately owned and limited. Further, some of these stakeholders
that may have data or information have not previously worked or
collaborated with EPA. However, officials told us that a lack of data
should not delay policy decisions and efforts. EPA officials stated the
challenge to initiating work on the textile strategy is staff bandwidth and
other agency programmatic efforts.

Because the federal efforts underway or planned are being implemented
individually, there may be fragmentation across these federal entities. Our
Fragmentation, Overlap, and Duplication Evaluation and Management
Guide states that fragmentation occurs when more than one federal entity
(or organization within an entity) is involved in the same broad area of
national need.84 As described above, most federal entities’ efforts are

63Information from other countries might include efforts to reduce textile waste and
transition toward a circular economy.

64GAO, Fragmentation, Overlap, and Duplication: An Evaluation and Management Guide,
GAO-15-49SP (Washington, D.C.: Apr. 14, 2015).
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nascent, and their approach to reducing textile waste and advance textile
recycling varies depending on their mission and expertise.

Fragmentation may be beneficial as federal entities start to implement
their efforts. For example, fragmentation could continue to allow each
entity to apply its specific mission, strengths, and skillsets to the issues
associated with textile waste and recycling while engaging different
stakeholders on these issues and helping identify gaps that may exist
across entities’ efforts. At that same time, a fragmented approach across
federal entities could create negative effects and challenges, including
potential overlap and duplication. For example, limited federal resources
(i.e., staff) and different entities working on the same issues could lead to
potential duplication and an inefficient use of resources.

Without congressional direction, it is likely that federal entities will
continue with their individual efforts and face potential fragmentation and
duplication. Officials from some entities told us that congressional
direction is necessary because efforts on reducing textile waste and
advancing textile recycling may be delayed and not coordinated. Several
officials also told us that under existing authorities, like RCRA, they can
implement some efforts to reduce textile waste and advance textile
recycling. However, as efforts are implemented, federal entities may
identify additional authorities that may be needed. With congressional
direction and delegated authority, federal entities would be better
positioned to take coordinated action to reduce textile waste and advance
textile recycling.

Opportunities Exist for
Federal Entities to
Collaborate to Reduce
Textile Waste and
Advance Recycling

While federal entities have planned or initiated efforts, we found that
opportunities exist for federal entities to collaborate on efforts to reduce
textile waste and advance recycling. Currently, officials from multiple
federal entities participate in an informal interagency group on circularity.
These agencies include the U.S. Departments of State, Defense, Energy,
and Commerce, NSF, and EPA. The Department of State formed the
interagency group in 2020 to develop a fuller understanding of the
breadth of U.S. federal entities’ actions related to circularity, according to
officials. The group’s March 2024 meeting focused on selected ongoing
federal efforts related to textile circularity. For example, EPA presented
an overview of the agency’s Environmentally Preferable Purchasing
program, textile sustainability, and eco-labeling standards. NIST also
presented on its work to develop a circular economy for textiles in the
U.S. In 2022, an effort to formalize the group through a National Science
and Technology Council charter was initiated. The draft charter identified
EPA, NIST, the Department of State, and OSTP as the four joint co-
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chairs. However, the charter was not finalized, and OSTP agency officials
told us there are no plans to formally revive the effort to finalize it because
it is not a priority.®s

In our prior work, we found that interagency collaboration involves two or
more federal entities.®¢ Collaboration can be broadly defined as any joint
activity that is intended to produce more public value than could be
produced when the organizations act alone. Such collaboration can help
federal entities better manage fragmented federal efforts, reduce
unnecessary duplication, and leverage resources.5” In addition, we have
also identified leading interagency collaboration practices and selected
key considerations for enhancing and sustaining collaboration between
federal entities (see fig. 11). Interagency collaboration that utilizes our
reported leading practices could leverage agency-wide skills, knowledge,
and resources to improve the federal government’s overall capacity to
reduce textile waste and advance textile recycling.

65The interagency group informally meets approximately monthly.
66GA0-23-105520.

67GAO refers to “duplication” as occurring when two or more entities or programs are
engaged in the same activities or provide the same services to the same beneficiaries.
GAO-15-49SP.
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Figure 11: GAO’s Leading Interagency Collaboration Practices and Selected Key
Considerations
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Develop and
update written
guidance and
agreements

Key considerations

Have the crosscutting challenges or opportunities been identified?
Have short- and long-term outcomes been clearly defined?
Have the outcomes been reassessed and updated, as needed?

What are the ways to monitor, assess, and communicate progress
toward the short- and long-term outcomes?

Have collaboration-related competencies or performance standards been

established against which individual performance can be evaluated?

Have the means to recognize and reward accomplishments related to
collaboration been established?

Have strategies to build trust among participants been developed?

Have participating agencies established compatible policies,
procedures, and other means to operate across agency boundaries?

Have participating agencies agreed on common terminology and
definitions?

Has a lead agency or individual been identified?

If leadership will be shared between one or more agencies, have
roles and responsibilities been clearly identified and agreed upon?

How will leadership be sustained over the long term?

Have the roles and responsibilities of the participants been clarified?
Has a process for making decisions been agreed upon?

Have all relevant participants been included?

Do the participants have the appropriate knowledge, skills,
and abilities to contribute?

Do participants represent diverse perspectives and expertise?

How will the collaboration be resourced through staffing?

How will the collaboration be resourced through funding?

If interagency funding is needed, is it permitted?

Are methods, tools, or technologies to share relevant data and
information being used?

If appropriate, have agreements regarding the collaboration

been documented?

— A written document can incorporate agreements reached for
any or all of the practices.

Have ways to continually update or monitor written agreements

been developed?

Source: GAO (data and icons). | GAO-25-107165

As described above, most of the federal efforts to reduce textile waste
and advance textile recycling are nascent or still in planning stages.
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Officials from some of the federal entities with which we spoke—such as
the Department of Energy, NSF, and NIST—fund or lead efforts related to
research and development on textiles and textile recycling. Although
officials are aware of the efforts occurring within their own entity,
programs across federal entities could be implemented with greater
efficiency and effectiveness with sustained interagency collaboration that
aligns with leading interagency collaboration practices and
considerations. For example, officials from a few federal entities told us
they were interested in understanding more about the material
composition of textiles to help their review of current textile labeling
standards, and available research on recycling pathways for different
textiles based on their composition. Collaboration amongst federal entities
interested in this topic could reduce the risk of fragmented and duplicative
efforts across multiple federal entities, potentially resulting in cost
savings.

Officials from most of the federal entities with whom we spoke said that
interagency collaboration on reducing textile waste and advancing textile
recycling is needed and told us it would be beneficial. EPA officials
explained that issues related to textile waste and recycling are unique
because no single federal entity is tasked with the management of
textiles. OSTP officials added that interagency collaboration is a tool to
advance policy areas where activities and responsibilities are distributed
across several departments and federal entities. Various mechanisms
that could facilitate interagency collaboration include Memorandums of
Understanding, working groups, or charters (such as National Science
and Technology Council charter) that consider leading interagency
collaboration practices, clearly define common outcomes, involve relevant
federal participants, and identify data, funding, and resource needs.

Officials also recognized that, when considering how to collaborate,
specific federal entities may be better situated to lead efforts related to
textile waste reduction and recycling because of the complexity involved
with discarded textiles. For example, officials from the Department of
Energy told us that EPA may be better suited to develop policies to
reduce textile waste and improve recycling opportunities, while NSF and
the Department of Energy could contribute toward the development of
related research. We also previously reported that in some cases it may
be appropriate or beneficial for multiple federal entities to be involved in
the same programmatic or policy area due to the complex nature or
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magnitude of the federal effort.68 If federal entities do not take
opportunities to collaborate, they may waste time or resources and work
in counterproductive ways, as noted in a report on recent federal efforts to
address microfiber pollution.s®

Information Is Not Easily
Accessible on Identifying
Sources of Funding for
Efforts to Reduce Textile
Waste and Advance
Recycling

Stakeholders at local and state agencies and a non-profit organization
told us that they faced challenges accessing information on available
federal grants that could be used to fund efforts related to reducing textile
waste and advancing textile recycling. For example, representatives from
a municipality and a nonprofit organization described how, because
information was not easily accessible, they worked together to identify
potential federal funding sources that could be used to develop a textile
recovery and reuse facility in their city.

Representatives from other nonprofit organizations told us federal funding
(e.g., grants) would be helpful to scale effective programs from the
research and development phase to a regional or national level. EPA’s
2021 National Recycling Strategy includes objectives and actions to
compile and share available funding sources and related resources.
Currently, EPA maintains a webpage that lists available funding
opportunities (such as grants) from the entity and other federal entities
that are related to reducing food waste.”’? However, it does not maintain a
webpage that lists such opportunities related to reducing textile waste. By
making funding information more accessible, stakeholders may be able to
more effectively apply for and fund textile waste reduction efforts, and
report to EPA on best practices. Further, if EPA improves its
communication on funding for grants that can be used for reducing textile
waste and reaches a larger number of potential applicants, it could review
a greater variety of proposed efforts. In addition, EPA could compile and
make publicly available best practices and successful models to reduce
textile waste and advance textile recycling.

68GAO-15-49SP.

69U.S. Department of Commerce and National Oceanic and Atmospheric Administration,
Report to Congress Interagency Marine Debris Coordinating Committee Report of
Microfiber Pollution. This report describes how textile waste contributes to microplastic
pollution.

7OFood waste reduction is one of the strategies identified in EPA’s Building a Circular
Economy for All series. The webpage lists funding opportunities and contains links to
training on preparing grants and EPA programs related to the topic. EPA’s Office of Land
and Emergency Management develops and oversees the federal entity’s strategies for the
circular economy series.
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Conclusions

Matter for
Congressional
Consideration

Textile waste continues to increase in the U.S. due to a variety of factors,
including a shift toward fast fashion by the apparel industry and limited,
decentralized systems for collecting, sorting, and grading discarded
textiles. Without reducing the amount of textile waste, the harmful effects
to air, water, and soil ecosystems will also continue to increase, including
releasing more greenhouse gases from the decomposition of textile waste
in landfills.

Federal entities are beginning or planning to implement efforts that
reduce textile waste and advance textile recycling. However, most of
these efforts are conducted individually by the entities. Managing textile
waste and recycling is not tasked to one federal entity. Because reducing
textile waste and advancing textile recycling is still an emerging issue
across federal entities, congressional direction could require them to take
coordinated action to reduce textile waste and advance textile recycling.
In addition to congressional direction, interagency collaboration is
essential to implementing current and future efforts more effectively and
efficiently. For example, EPA’s National Recycling Strategy has the goals
of increasing the national recycling rate by 50 percent by 2030 and
transitioning toward a circular economy nationwide, including for textiles.
Increasing interagency collaboration through a mechanism that
incorporates identified best practices, such as identifying and leveraging
resources, may also help agencies better manage fragmentation amongst
their efforts.

Nonfederal stakeholders, including local agencies and nonprofit
organizations, are also piloting programs and efforts to reduce textile
waste and advance textile recycling. Federal funding to support these
efforts, such as grants from EPA and other federal entities, are available.
However, information about potential federal sources is not easily
accessible on EPA’s website. By making funding information more
accessible, stakeholders could use funding toward efforts that help
decrease the harmful environmental effects of textile waste or advance
textile recycling technologies and infrastructure.

Congress should consider providing direction and expressly delegate
authority to a federal entity (or entities) to take coordinated federal action
to reduce textile waste and advance textile recycling. (Matter for
Congressional Consideration)
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Recommendations for
Executive Action

We are making a total of seven recommendations, including one to NIST,
one to OSTP, one to the U.S. Department of State, one to the U.S.
Department of Energy, one to the National Science Foundation (NSF),
and two to EPA. Specifically:

The Administrator of EPA, in conjunction with NIST, OSTP, NSF, and the
U.S. Departments of State and Energy, should establish an interagency
mechanism to coordinate federal efforts on textile circularity, reducing
textile waste, and advancing textile recycling in the US. This interagency
mechanism should identify and involve federal participants and should
consider leading collaboration practices, including clearly defining
common outcomes and identifying data and resource needs.
(Recommendation 1)

The Director of NIST, in conjunction with EPA, OSTP, NSF, and the U.S.
Departments of State and Energy, should establish an interagency
mechanism to coordinate federal efforts on textile circularity, reducing
textile waste, and advancing textile recycling in the US. This interagency
mechanism should identify and involve federal participants and should
consider leading collaboration practices, including clearly defining
common outcomes and identifying data and resource needs.
(Recommendation 2)

The Director of OSTP, in conjunction with EPA, NIST, NSF, and the U.S.
Departments of State and Energy, should establish an interagency
mechanism to coordinate federal efforts on textile circularity, reducing
textile waste, and advancing textile recycling in the US. This interagency
mechanism should identify and involve federal participants and should
consider leading collaboration practices, including clearly defining
common outcomes and identifying data and resource needs.
(Recommendation 3)

The Secretary of State, in conjunction with EPA, NIST, NSF, and OSTP,
and U.S. Department of Energy, should establish an interagency
mechanism to coordinate federal efforts on textile circularity, reducing
textile waste, and advancing textile recycling in the US. This interagency
mechanism should identify and involve federal participants and should
consider leading collaboration practices, including clearly defining
common outcomes and identifying data and resource needs.
(Recommendation 4)

The Secretary of Energy, in conjunction with EPA, NIST, NSF, and
OSTP, and the U.S. Department of State, should establish an interagency
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Agency Comments

mechanism to coordinate federal efforts on textile circularity, reducing
textile waste, and advancing textile recycling in the US. This interagency
mechanism should identify and involve federal participants and should
consider leading collaboration practices, including clearly defining
common outcomes and identifying data and resource needs.
(Recommendation 5)

The Director of NSF, in conjunction with EPA, NIST, OSTP, and the U.S.
Departments of State and Energy, should establish an interagency
mechanism to coordinate federal efforts on textile circularity, reducing
textile waste, and advancing textile recycling in the US. This interagency
mechanism should identify and involve federal participants and should
consider leading collaboration practices, including clearly defining
common outcomes and identifying data and resource needs.
(Recommendation 6)

The Assistant Administrator of EPA’s Office of Land and Emergency
Management should identify and communicate federal financial resources
(such as grants and other funding opportunities) and assistance that are
available to encourage and support efforts by states, local governments,
and organizations to reduce textile waste and advance textile recycling.
(Recommendation 7)

We provided a draft of this report to the U.S. Departments of Commerce
(NIST, ITA, and NOAA), Defense, Energy, and State; EPA; GSA; NSF;
and OSTP for review and comment. OSTP provided comments,
reproduced in appendix I, that it stated represent a consolidated response
on behalf of OSTP, the Departments of Commerce’s NIST, Energy, and
State, EPA, and NSF. These comments agree with our findings and
conclusions but disagree with recommendations 1 through 6, which are
identical but directed separately to the various agencies included in
OSTP’s response. EPA also provided comments, reproduced in appendix
I, agreeing with our findings, conclusions, and recommendations,
including recommendation 7, which is directed solely to EPA. The
Department of Defense and GSA did not provide comments on the draft
report. We received technical comments from the Department of
Commerce, which we incorporated as appropriate. OSTP’s and EPA’s
comments are discussed below.

In OSTP’s response, it noted disagreement with “the recommendations to
form an interagency coordinating group.” This does not accurately
represent the first six recommendations, which provide flexibility for the
entities to establish an appropriate coordinating mechanism. The draft
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report noted that various mechanisms could facilitate interagency
collaboration. These could include Memorandums of Understanding,
working groups, or charters that consider leading interagency
collaboration practices, clearly define common outcomes, involve relevant
federal participants, and identify data, funding, and resources needs.

OSTP’s response also noted that an informal interagency working group
meets to coordinate science and technology and research and
development needs associated with textile waste and recycling. However,
that working group, which consists of a monthly call on circular
economies led by the Department of State is focused on a wide diversity
of circularity efforts across different resources and sectors, and is not
expressly focused on coordinating federal efforts on textile circularity,
reducing textile waste, and advancing textile recycling in the U.S. We
continue to believe an interagency mechanism focused on textiles that
considers leading interagency collaboration practices is needed.

Further, the response notes that OSTP and the entities will continue to
explore appropriate coordination mechanisms for integrating multi-agency
research and development and other science and technology efforts
around textile waste and recycling, and will also explore appropriate
coordination mechanisms for coordinating operational and programmatic
federal approaches to textile waste and recycling. These planned actions
will begin implementing the recommendations, and we will assess each
entity’s actions to determine the extent to which these actions meet the
intent of our recommendations.

In EPA’'s comments, the agency noted that for recommendation 1, it
supports OTSP’s response and will continue to work with OSTP and other
agencies to explore appropriate mechanisms for integrating multi-agency
research and development and science and technology efforts around
textile waste and recycling, as well as explore appropriate mechanisms
for operational and programmatic federal approaches to textile waste and
recycling. These planned actions will begin implementing the
recommendation, and we will assess EPA’s actions, along with those of
the other agencies, to determine the extent these actions meet the intent
of our recommendation.

For recommendation 7, which is directed solely to EPA, the agency noted
that projects that receive funding under the Infrastructure Investment and
Jobs Act grant programs, specifically the Solid Waste Infrastructure for
Recycling and Recycling Education and Outreach funding opportunities,
may use those funds to address textile waste and recycling. EPA
explained that it recently released a new notice of funding opportunity for
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these programs, and textile waste will continue to be in scope for this next
round of funding. However, the three linked notices of funding opportunity
included in EPA’s comments do not specifically mention textiles. Moving
forward, we will assess EPA’s actions to identify and communicate
federal financial resources and assistance that are available to encourage
and support efforts by states, local governments, and organizations to
reduce textile waste and advance textile recycling.

We are sending copies of this report to the appropriate congressional
committees, the Administrators of EPA and GSA, the Directors of NSF
and OSTP, the Secretaries of Commerce, Defense, Energy, and State,
and other interested parties. In addition, the report is available at no
charge on the GAO website at http://www.gao.gov.

If you or your staff have any questions about this report, please contact
me at (202) 512-3841 or gomezj@gao.gov. Contact points for our Offices
of Congressional Relations and Public Affairs may be found on the last
page of this report. GAO staff who made key contributions to this report
are listed in appendix Il.

Sincerely,

J. Alfredo Goémez
Director, Natural Resources and Environment
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Appendix |: Comments from the Office of
Science and Technology Policy

EXECUTIVE OFFICE OF THE PRESIDENT
OFFICE OF SCIENCE AND TECHNOLOGY POLICY
WASHINGTON, D.C. 20502

November 26,2024

Government Accountability Office (GAO)

441 G Street NW
Washington, DC 20548

Dear GAO,

Thank you for the opportunity for the White House Office of Science and Technology Policy
(OSTP) and Federal departments and agencies to review and comment on the U.S. Government
Accountability Office’s draft report, “Federal Agencies Should Collaborate on Reduction and
Recycling Efforts” (GAO-25-107165) (“Draft Report”). The purpose of this letter is to provide
OSTP and other agencies’ (NIST, NSF, EPA, DOE, and the State Department) consolidated
response to the Draft Report’s findings, conclusions, and recommendations.

OSTP does not disagree with the findings where OSTP is mentioned. As discussed, a formal
interagency science and technology working group on textile waste and recycling research and
development (R&D) was not a priority at the time of the initial GAO engagement, and is not a
R&D priority at this time.

Recommendations:
OSTP, NIST, NSF, EPA, DOE, and the State Department consolidated response

As GAO has found in the report, federal efforts on textile waste are not just a science and
technology (S&T) matter but are within a policy area that require a variety of policies and
mechanisms. Although the report recommendations do not specify the type of interagency
mechanism for coordinating federal efforts, OSTP, NIST, NSF, EPA, DOE, and the State
Department disagree with Recommendations 1 through 6 which are directed at S&T agencies or
the S& T components of agencies. OSTP’s science and technology policy mission is not aligned
with ‘federal efforts on textile circularity, reducing textile waste, and advancing textile
recycling...” which, as we have pointed out in discussions with GAO, are operational and
programmatic in nature and differ significantly in character from OSTP-led interagency
mechanisms through the National Science and Technology Council (NSTC) that coordinate
research and development, implement science and technology initiatives, and develop science and
technology options for making progress on national challenges. The science and technology
agencies and S&T components of agencies, to whom Recommendations 1, 2, 4, 5, and 6 are
directed, collaborate on a variety of interagency science and technology matters through the
National Science and Technology Council, but not formally through the NSTC on non-S&T
matters such as waste reduction and recycling.

Waste reduction and recycling efforts are properly coordinated through non-science and
technology coordination mechanisms led by different, non-S&T entities rather than through
science and technology offices and agencies. Interagency collaboration is a tool to advance
policy areas, as we have stated to GAQ, but it is important to use the proper interagency
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EXECUTIVE OFFICE OF THE PRESIDENT
OFFICE OF SCIENCE AND TECHNOLOGY POLICY
WASHINGTON, D.C. 20502

collaboration tools suited for this purpose. Tasking S&T agencies, including OSTP, with
coordinating non-S&T tasks through S&T collaboration tools is not a policy path for success.

An informal interagency working group continues to meet to coordinate S& T and R&D needs
associated with textile waste and recycling. OSTP and the agencies are exploring additional
coordination mechanisms that show promise in improving Federal operational and
programmatic support for textile waste reduction and recycling, as recommended in the
report.

Conclusion:

In summary, while OSTP and the agencies referenced in this letter generally agree with GAO’s
findings and conclusions, we respectfully disagree with the recommendations to form an
interagency coordinating group. Instead, OSTP and the agencies will continue to explore
appropriate coordination mechanisms for integrating multi-agency R&D and other S&T efforts
around textile waste and recycling, and will also explore appropriate coordination mechanisms
for coordinating operational and programmatic Federal approaches to textile waste and recycling.

We appreciate the opportunity to be of service, and trust the information provided is helpful.

Sincerely,

Ao

Kei Koizumi

Special Assistant to the President

Principal Deputy Director for Science, Society and Policy
Office of Science and Technology Policy
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Mr. Alfredo Gomez

Director

Natural Resources and Environment
U.S. Government Accountability Office
Washington, D.C. 20548

Dear Mr. Gomez:

Thank you for the opportunity to review and comment on GAO’s draft report, “GA0-25-107165, Textile
Waste: Federal Entities Should Collaborate on Reduction and Recycling Efforts.” The purpose of this
letter is to state that the U.S. Environmental Protection Agency agrees with the draft report’s findings,
conclusions, and recommendation for EPA.

GAQ’s draft report highlights an increase in textile waste due to five main factors: the development
and rise of the fast fashion business model; limited and decentralized systems for collecting and sorting
textiles; infancy of textile recycling technologies; an increase in the use of synthetic fibers, such as
polyester and fiber blends; and foreign country bans on importing used and unsold textiles. The GAO
report found that while data for textile waste exist, those data are based on estimations and vary in
quality and robustness, suggesting a need for standardization across the United States. These
shortcomings stem from the lack of national requirements to submit and collect municipal solid waste
(MSW) data, as well as an inconsistent definition of what constitutes MSW across jurisdictions. Federal
entities have sought to reduce textile waste and advance textile recycling, but these attempts have
been mostly individual efforts due in part to their differing missions. GAO’s report draws attention to
the potential for interagency collaboration as well as improving funding information for local, state,
and non-profit agencies.

EPA appreciates the opportunity to address GAO’s recommendations, and we have provided our
response to the specific recommendation below:

GAO Recommendation 1:

“The Administrator of the EPA in conjunction with NIST, OSTP, NSF, and the U.S. Departments of State
and Energy, should establish an interagency mechanism to coordinate federal efforts on textile
circularity, reducing textile waste, and advancing textile recycling in the US. This interagency
mechanism should identify and involve federal participants and should consider leading collaboration
practices, including clearing defining common outcomes and identifying data and resource needs.”
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EPA Response to Recommendation 1:

As described in a letter dated November 15, 2024, from OSTP to GAO, OSTP states that “waste
reduction and recycling efforts are properly coordinated through non-science and technology
coordination mechanisms led by different, non-S&T entities rather than through science and
technology offices and agencies.” EPA supports OTSP’s response and notes that EPA will continue to
work with OSTP and other agencies to explore appropriate mechanisms for integrating multi-agency
research and development and science and technology efforts around textile waste and recycling, as
well as exploring appropriate mechanisms for operational and programmatic Federal approaches to
textile waste and recycling.

GAO Recommendation 7:

“The Assistant Administrator of EPA’s Office of Land and Emergency Management should identify and
communicate about federal financial resources (such as grants and other funding opportunities) and
assistance that are available to encourage and support states, local governments, and organizations’
efforts to reduce textile waste and advance textile recycling.”

EPA Response to Recommendation 7:

Projects that receive funding under the Bipartisan Infrastructure Law (BIL) grant programs, specifically
the Solid Waste Infrastructure for Recycling (SWIFR) and Recycling Education and Outreach (REQO)
funding opportunities, may use those funds to address textile waste and recycling. As such, EPA agrees
with this recommendation and has no further comments.

EPA recently released a new Notice of Funding Opportunity (NOFO) for these programs, and textile
waste will continue to be in-scope for this next round of funding. The NOFOs for each program can be
found here:

e SWIFR Grants for Political Subdivisions of States and Territories:
https://www.epa.gov/infrastructure/solid-waste-infrastructure-recycling-grants-communities.

e SWIFR Grants for Tribes and Intertribal Consortia: https://www.epa.gov/infrastructure/solid-
waste-infrastructure-recycling-grants-tribes-and-intertribal-consortia.

e REO Grants: https://www.epa.gov/infrastructure/consumer-recycling-education-and-outreach-
grant-program.

In conclusion, EPA agrees with GAQ’s findings, conclusions, and recommendations and appreciates the
opportunity to provide feedback on the draft report. Your staff may contact Kecia Thornton, OLEM’s
Audit liaison, at Thornton.Kecia@epa.gov with any further questions or informational needs.

Sincerely,

BARRY gy

BREEN oz

Barry N. Breen

Principal Deputy Assistant Administrator
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cc: Cliff Villa
Rick Kessler
Carolyn Hoskinson
Nena Shaw
EPA GAO Liaison Team
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GAO Contact J. Alfredo Gémez, (202) 512-3841 or gomezj@gao.gov

Staff In addition to the individual named above, Barbara Patterson (Assistant
Director), Heather Dowey (Analyst in Charge), Lilia Chaidez, Jenny

Acknowledgments Chanley, Rebecca Conway, Alexandra Edwards, Susan Murphy, Jennifer
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