
Recyclin• g

The Textile-Recycling Proces• s

The Sorting Proces• s

Used Clothing Market• s

Conversion to New Product• s

Landfill and Incineration for Energ• y

Diamond• s

Trade Policie• s

Future Trend• s

 E cological concerns relating to dress arise at various points in 
the processes used to manufacture textiles and apparel and 

also as a result of the use of those products. Th ese concerns are 
similar in both the United States and Canada, and the solutions 
to these problems are much the same in both countries. 

 Processing of manufactured fi bers, such as viscose rayon, and 
natural fi bers, such as wool, may result in water pollution. Cot-
ton processing produces fi ne dust particles that can cause lung 
disease in workers. Chemicals used in dyeing and printing or in 
special fi nishing techniques may cause air or water pollution. En-
vironmental regulations in both Canada and the United States 
have required producers of textile products to develop safe and 
nonpolluting processes. In some cases, such as the production 
of cuprammonium rayon and viscose rayon, North American 
companies have ceased manufacture because of the diffi  culties of 
meeting  environmental standards . When a textile fabric is ready 
to be cut and sewn into an item of dress,  preconsumer waste  is 
created. Scraps of new fabric are often left after a garment is cut; 
this material can be recycled. 

 RECYCLING 

 Textiles may also serve to minimize disposal of other kinds of 
waste. Processes have been developed whereby soft-drink bottles, 
which are made from the same chemical material (polyethylene 
terephthalate, or PET) as polyester fi ber, can be recycled into 
polyester fi bers for use in other products. 

 In the United States and Canada, consumer lifestyles, in com-
bination with clothing pushed to market by the fashion indus-
try, have resulted in an abundance of used clothing that must be 
managed through the ecological pipeline. Not only are products 
consumed at a high level, but consumer goods are also often over-
packaged, contributing even more to the waste stream. As con-
cerns for landfi ll space continue to rise, the costs of dumping will 
also continue to increase. 

 Scientists, policymakers, and the general public are becoming 
increasingly aware of environmental issues as pressures on the 
earth’s resources come to the forefront. When the American Tex-
tile Manufacturers Institute (ATMI) initiated the Encouraging 

Environmental Excellence (E3) program in 1992, the apparel 
and textile industry began improving production practices. Th is 
ten-point program included the reduction and management of 
preconsumer manufacturing waste, but, except in the carpet in-
dustry, little attention has been given to take-back programs at 
the postconsumer stage. 

 Furthermore, municipalities seldom include textiles in their 
curbside recycling programs. Instead, most postconsumer cloth-
ing and textiles enters the waste stream through  donations  to 
favorite charities such as Goodwill Industries and the Salvation 
Army, both present in the United States and Canada. Consum-
ers may not understand that textiles are fully recyclable, so when 
clothing is worn out, stained, out of fashion, or torn, consumers 
often put clothing in the trash rather than send it to their favor-
ite charity. Consumers who know that charitable organizations 
will continue to process clothing through the recycling pipeline 
when it does not meet the resale needs of the organization are 
more likely to donate even unusable clothing that can be sold as 
 institutional rags  to for-profi t used textile dealers that are located 
throughout the country. 

 THE TEXTILE-RECYCLING PROCESS 

 Because textiles are nearly 100 percent recyclable, nothing in 
the textile waste stream need be discarded. Th e textile-recycling 
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Sorting clothes at Remains, a textile-recycling company in St. Louis, Missouri, 
ca. 2000. Courtesy of Jana Hawley.
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metropolitan areas because it is imperative to keep transporta-
tion costs to a minimum. It has been found that transportation 
and sorting costs can be the decisive criteria for profi table busi-
ness. Used clothing is then taken to the recycling warehouses 
and emptied onto a sorting deck; then the sorting process be-
gins. Newer employees make the initial  crude sorts  from the 
 picking  belt. Sorted goods in Europe, however, are more care-
fully scrutinized and packaged. 

  Crude sorts  include  the removal of coats and the sorting of 
trousers, blouses, and dresses . As the process proceeds, the sorts 
get more and more refi ned. For example, once all trousers are 
picked, they are further sorted based on women’s or men’s, fabric/
fi ber (e.g., woolens go to cooler climates, while cottons and linens 
go to hot climates), condition (e.g., tears, missing buttons, and 
discoloration), and quality. Certain brands and styles (e.g., Levi’s, 
Ralph Lauren, and Harley-Davidson, or Boy Scout uniforms 
and bowling shirts from the 1950s) are sorted because they are 
called   diamonds   based on the premium prices they bring in cer-
tain markets. Recycling apparel is further compounded today be-
cause clothing is often made of a high content of synthetic fi ber or 
blended fi bers. Th is increases the complexity of the issue because 
(1) synthetic fi ber strength makes it more diffi  cult to shred, or 
“open,” fi bers, and (2) fi ber blends make it more diffi  cult to purify 
the sorting process. 

 As the recycled goods are sorted, they are also graded to meet 
specifi c markets. It is not uncommon for a fully integrated rag 
sorter to have over four hundred grades that are being sorted at 
any given time. Th e quality of the grading process often distin-
guishes a competitive advantage of one rag sorter over another. 
It is not uncommon for the larger textile-recycling companies to 
sort a semitrailer load of postconsumer clothes per day. Th is adds 
up to over ten million pounds (4.5 million kilograms) per year. 

 Most rag sorters have a division of labor whereby the newest 
employees are trained to do the crude sorts, that is, sorting into 
categories such as heavy outerwear and bedding from the rest 
of the apparel items. As expertise increases, employees are pro-
moted to more complex sorting and fi ne grading. As workers gain 
experience, they can eventually tell cashmere from sheep’s wool 
with a quick touch of the hand. Fashion forecasting becomes an 
important part of the process because vintage trends from used 
clothing is one of the higher-profi t margin areas. Goods that are 
torn or stained are separated from the wearable goods and used 
for a wide variety of markets. 

 While the largest volume of goods (48) is sorted for second-
hand clothing markets, primarily for export markets in develop-
ing countries or disaster relief, other sorting categories include 
sorts that are converted to wiping cloths and new products 
from   open recycling  , which refers to  the process of mechanically 
or chemically opening the fabric so as to return it to a fi brous 
form . Mechanically this involves cutting, shredding,  carding , and 
processing the fabric. Chemically it involves enzymatic, thermal, 
glycolyse, or methanolyse methods. Once the postconsumer tex-
tiles are opened, they can be further processed into new products 
for renewed consumption. Much of the preconsumer recycling 
that comes in the form of textile scraps, which remain after cut-
ting of garments or other products, is treated in this way. Ad-
ditional sorts are those sent for landfi ll dumping or incineration 
for energy and what is referred to as  diamonds  for the vintage 
markets. For the most part, volume is inversely proportional to 
value. For example, the largest volume category (by the pound) 

eff ort is concerned with recycling and source reduction of both 
preconsumer waste created during the manufacturing process 
and  postconsumer waste  generated after product use. Sources in 
the recycling industry put the per capita consumption of manu-
factured cotton, wool, and other fi bers at 83.8 pounds (38 kilo-
grams) in 2003. Th e Council for Textile Recycling reports that 
on a national level, postconsumer waste in the United States 
amounts to about 35 pounds (15.8 kilograms) per person, while 
the textile-recycling industry annually diverts approximately 10 
pounds (4.5 kilograms) per capita, or 2.5 billion pounds (1.1 bil-
lion kilograms), of postconsumer waste from landfi lls. Analysis 
of municipal solid waste indicates that textile waste makes up ap-
proximately 4.5 percent of the material in landfi lls in the United 
States. Th is is equal to four million tons of textiles going to the 
landfi lls each year. 

 Many entities participate in the textile-recycling process, 
including consumers, policymakers, solid-waste managers, not-
for-profi t agencies, and for-profi t retail businesses.   Rag graders  , 
or rag dealers, are  the textile-sorting companies that acquire, 
sort, process, export, and market pre- and postconsumer tex-
tile products for various markets . Most rag-sorting companies 
are small, family-owned businesses that have been in opera-
tion for several generations. However, start-up businesses have 
started new textile-recycling companies because they perceive it 
as a low-cost, easily accessible form of entrepreneurship. What 
many of the start-ups fail to realize, however, is that this busi-
ness is highly dependent on global contacts that take years of 
development and fostering in order to have markets to sell their 
sorted goods. 

 Depending on the current economic climate (primarily associ-
ated with materials availability and the current commodity price 
for used textiles), for-profi t rag-sorting companies realize both 
success and hardship. Although the primary goal for these small 
businesses is to earn profi ts, the business owners also are very 
committed to environmental philosophies and take pride in their 
contribution to waste reduction. 

 Th ese business owners continue to seek, develop, and nurture 
markets for reclaimed textiles to not only increase their company 
profi ts but also continue to increase the amount of pre- and post-
consumer textile goods diverted from the landfi lls. 

 Many of the textile-recycling companies in the United States 
are in their third or fourth generation. However, as the competi-
tive nature of the business has increased and profi t margins are 
threatened, the younger generations have opted for careers dif-
ferent from those of their parents. A result has been the closing 
of several textile-recycling companies in the past decade. A wide 
variety of markets exist for used textile and apparel. Th is means 
that sorting companies have had to evolve with the market and 
remain sensitive to its requirements, whatever they may be. 

 THE SORTING PROCESS 

 Consumers often take apparel that is worn, out of fashion, or 
no longer their size to charity organizations such as Goodwill 
or the Salvation Army. Charity agencies then sort the clothes 
and choose items for the retail store; the leftovers are sold to 
rag sorters as institutional rags for pennies on the pound. Th e 
price per pound of used clothing is dependent on current mar-
ket value, but it usually ranges from three to six cents (US) per 
pound. Textile-recycling companies are often located in large 
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many developing countries where levels of income are so low that 
food and clean water are the primary concerns. Some have ar-
gued, however, that the export of clothing to these nations has 
threatened the traditional dress of many indigenous cultures and, 
at the same time, may threaten the fl edgling textile and apparel 
industries of those countries. While this is certainly a provocative 
issue, wearable, climate-appropriate, and aff ordable clothing is a 
valuable commodity for most of the population in less privileged 
areas of the world. 

 Clothing that has seen the end of its useful life as clothing 
may be turned into a wiping or polishing cloth for industrial use. 
T-shirts are a primary source for this category because the cotton 
fi ber makes an absorbent rag and polishing cloth. Bags of rags 
can be purchased in automotive departments in large retail stores. 
But in some cases, because of its excellent wicking and   oleophilic  , 
or  oil-loving , properties, some synthetic fi ber waste (particularly 
olefi n) is cut into wipers to serve in industries where oily spills 
need to be cleaned up or wiped. Other variations include wiper 
rags reclaimed from the sorting process that are sold to a washing 
machine manufacturer for use-testing of the machines or oleo-
philic wipers sold to the oil-refi ning industry. Oil spills are often 
cleaned up with large “snakes” that are made with a combination 
of oleophilic and hydrophobic used fi bers. 

 CONVERSION TO NEW PRODUCTS 

 Th e material that results from open recycling when it is returned 
to fi brous form is referred to as   shoddy  , which includes  stuffi  ng 
for mattresses and pet beds, fi ller stock for automotive compo-
nents, carpet underlays, building materials such as insulation and 
roofi ng felt, furniture upholstery, insulation materials, automo-
bile sound absorption and insulation materials, toy and mattress 
stuffi  ng, and low-end blankets . Th e majority of this category is 

of used clothing for exports earns a range of fi fty to seventy-fi ve 
cents (US) per pound, whereas the diamonds can bring several 
thousands of dollars per item, depending on the item’s market or 
collectible value. 

 In recent years, competition in the rag business has become in-
tense, and rag sorters have realized that in order to stay viable, sort 
categories must be further refi ned to meet the demands of unique 
markets. Th ey also collaborate with textile engineers to design 
new value-added products from used textiles. Available markets 
for used apparel fl ux in the marketplace. For example, the popular-
ity of  vintage clothing  fl uxes depending on whether current looks 
of the season can be easily interpreted with vintage apparel. 

 USED CLOTHING MARKETS 

 Once sorted, the goods are compressed into large bales, wrapped, 
and warehoused until an order is received for export. Several 
things are considered when sorting for this category: climate of 
the market, relationships between the exporters and importers, 
and trade laws for used apparel. 

 Used clothing from reclaimed textiles and apparel comprises 
approximately 48 percent of the total volume of reclaimed goods. 
Th e U.S. Department of Commerce estimates that second-
hand clothing is the country’s eighth-largest export commodity 
behind automotive parts and wheat. Most of these goods are 
sorted for export or disaster relief markets. On many street cor-
ners throughout the developing world, racks of Western cloth-
ing are being sold. Th e United States exports US$61.7 million in 
sales to Africa. One of its primary export sites is Uganda, where 
95 percent of the population wears secondhand clothing and a 
Ugandan woman can purchase a designer T-shirt for US$1.20. 
Clothing from the United States is a highly valued commodity 
and perhaps serves as the only source of aff ordable clothing in 

Discarded shoes that have yet to be sorted (United States, ca. 2000). At each stage of the process, sorting becomes 
more refi ned and specialized. Courtesy of Jana Hawley.
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used in paper making, but when engineers try to use postcon-
sumer denim (old jeans), the suds from soapy residue that has 
built up on the denim are so profuse that it interferes with the 
paper-making process. Used fi ber is also used in the production 
of U.S. paper currency. 

  New Yarn Formation . Th e process of reducing cuttings or 
other textile waste materials to fi brous form is known as  open-
ing, picking,  or   garneting  . High-quality used clothing, particularly 
knits, can be reduced to fi brous form and respun into coarser 
yarns with industrial spinning methods. Much of this processing 
occurs in Prato, Italy; Dewsbury, England; and, more recently, in 
India and the Philippines. In Prato, for example, a used clothing 
broker locates bales of sweaters from around the world. Th ey are 
then sorted based on color and fi ber content, reduced to fi ber, 
stored until ready for use, spun into yarns, and fi nally woven 
into blankets for mass-market consumption. Fiber content var-
ies from acrylic, to wool, to cashmere. IKEA is one company 
that sources blankets of reclaimed fi ber from the Prato, Italy, 
manufacturer. 

 LANDFILL AND INCINERATION FOR ENERGY 

 For some reclaimed fi ber, no viable value-added market has been 
established, so the used goods must be sent to the landfi ll. Rag 
sorters work hard to avoid this for both environmental and eco-
nomic reasons because there is a charge per pound for goods 
that must be taken to the landfi ll. In the United States, testing 
has just begun for the process of incinerating reclaimed fi ber for 
energy production. Although emission tests of incinerated used 
fi bers are above satisfactory, the process of feeding the boiler sys-
tems in many North American power plants is not adapted for 
this procedure. Th e incineration of used textiles as an alternative 
fuel source is more commonly done in Europe than in the United 
States. 

comprised of unusable garments—garments that are stained, 
torn, or otherwise unusable. But some goods are used for wipers 
because of their fi ber properties (e.g., oleophilic or hydrophilic). 
Th e production of shoddy represents an economic and environ-
mental saving of valuable fi ber that would otherwise be lost to 
the landfi ll. Often this category has a high level of specifi cations 
forced upon it by the end-use industries (e.g., building, auto, 
aeronautics, defense, etc.). 

 Considerations during the sorting process include color, fi ber 
content, and the removal of   fi ndings  , such as  zippers, buttons, and 
labels . Some  virgin fi ber  ( fi ber that was never used before ) must 
be added to the recycled fi ber; yarns cannot normally be spun 
using 100 percent recycled fi ber because the mechanical processes 
reduce the original fi ber length and therefore the fi ber strength. 
Once the clothing or textile is returned to a fi brous form, several 
products are made. Th e following is a brief description of these 
products. 

  Wadding and Stuffi  ng . Much of the unwearable (e.g., torn 
or stained) textile and apparel products are often chopped into 
small pieces, further pulled apart by carding to return to fi brous 
form and used for stuffi  ng for mattresses, pet beds, chair pads, 
toys, and envelope padding. Unwearable used clothing can also 
be fi nely chopped, mixed with sand, and used to fi ll punching 
bags and other sporting equipment. 

  Paper.  About 36 percent of today’s paper contains recycled 
fi bers, including textile fi ber. In an eff ort to enforce Section 6002 
of the  Resource Conservation and Recovery Act of 1976  and “re-
duce the municipal solid waste stream,” the Environmental Pro-
tection Agency now mandates the use of recycled paper when 
federal funds are used for procurement. Th is proves to be an 
increasingly important market for recycled fi bers. However, one 
problem with using postconsumer textiles for paper production 
lies in the soapy residue that persists from repeated washings 
of the garment. For example, preconsumer denim is commonly 

Chopped shoes for recycling in the United States, ca. 2000. Courtesy of Jana Hawley.
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red/white/blue Tommy Hilfi ger goods realized increased inter-
est in the global market. However, perhaps the one item that has 
had consistent global interest is Levi’s jeans, particularly certain 
older styles. One rag sorter found a pair of collectible Levi’s and 
sold them on the Paris auction block for US$18,000. Another 
rag sorter sold a collectible fi nd for US$11,000 to the Levi’s cor-
poration. However, it requires a special eye and a sense of trend 
forecasting to be able to fi nd diamonds in the huge mine of used 
textiles that rag dealers must sort. 

 Many owners of vintage shops are members of the National 
Association of Resale and Th rift Shops (NART). Founded in 
1984, this Chicago-based association has over one thousand 
members; it serves thrift, resale, and consignment shops and 
promotes public education about the vintage shop industry. Tex-
tiles Recycling for Aid and Development (TRAID) is a char-
ity organization that fi nances itself through the sale of quality 
second hand clothing. As evinced here, even though the diamond 
category consists of only 1 to 2 percent of the volume of reclaimed 
goods, the profi ts for these diamonds can make a big diff erence to 
the small family-based businesses. 

 TRADE POLICIES 

 Policymakers at the local, state, and federal level are involved 
with setting policy and passing legislation that either supports or 
inhibits  textile recycling . Many trade laws, for example, prohibit 
trade to certain countries. Th e Secondary Materials and Recy-
cling Textiles (SMART) organization works with U.S. trade rep-
resentatives and the Department of Commerce to remove trade 
barriers so that U.S. used clothing can be exported to developing 
countries. 

 As an example, recent negotiations between the U.S. Depart-
ment of Commerce, the Tanzanian Bureau of Standards, and 
the U.S. Embassy in Tanzania are concerned with the following: 

 DIAMONDS 

 Th e diamond category accounts for approximately 1 percent of 
the total volume of goods that enter the textile-recycling stream, 
yet this category also accounts for the largest profi t center for 
most textile-recycling companies. Th ese items, once they are 
cleaned, pressed, and packaged, are valuable in the marketplace 
either as collectible or trend-right items. 

 Items that could be classifi ed as diamonds in the United States 
and Canada include couture clothing and accessories, Americana 
items such as Harley-Davidson and Levi’s, uniforms such as 
those worn by Boy Scouts, certain branded items, trendy vintage 
clothes, luxury fi bers (e.g., cashmere and camel hair), and antique 
items. Many of the customers for diamonds are well-known de-
signers, youth trendsetters, or wealthy individuals. Ralph Lauren 
and Donna Karan both have vintage collections. Other diamond 
customers include vintage shop owners who sell their diamonds 
in retail boutiques or on the Internet. 

 In May 2001, an anonymous seller placed a pair of century-old 
Levi’s on the eBay auction platform. Believed to be the oldest in 
existence, the jeans (technically denim waist coveralls) were found 
buried in the mud of a mining town in Nevada. In fair to good 
condition, the anonymous seller opened the bid on 17 May 2001 
for US$25,000. One week later, after a frenetic fi nal few hours 
of bidding, Levi Strauss & Co. won the bid and paid US$43,532 
for the 120-year-old dungarees. Th is is believed to be the highest 
price ever paid for denim jeans. 

 Many diamonds have global markets as evinced by the fact that 
collectible used clothing and vintage pieces are highly prized in 
other parts of the world. Japanese collectors continue to be among 
the highest proportion of buyers of U.S. collectibles and prove 
to have continued interest in authentic Americana items such 
as Harley-Davidson or Ralph Lauren Polo clothing or Tommy 
Hilfi ger with the red, white, and blue signature labels. After the 
11 September 2001 terrorist tragedy, the secondhand signature 

Japanese buyers selecting vintage collectibles at a U.S. textile-recycling company, ca. 2000. Courtesy of Jana Hawley.
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 As landfi ll space becomes scarce and costs for disposal con-
tinue to increase, so will the ethos for environmentalism. Th ose 
in the rag business continue to extend the ecology of used cloth-
ing by creating value-added markets. At the same time, con-
sumers must be provided with timely information about these 
markets and convenient ways to recycle clothing. Finally, policy-
makers must make it viable for textiles to be recycled, exported, 
and reprocessed. 
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      See also volume 10, Ethical and Eco-Fashion. 

(1) requirement of fumigation certifi cates; (2) a ban on used under-
garments, socks, stockings, and nightwear; (3) a requirement that 
bales should not exceed 110 pounds (50 kilograms); (4) a require-
ment for a health certifi cate to prove the country of origin is free 
from diseases; (5) certifi cation of used garments; and (6) sampling 
of consignment. Protectionists cite a list of concerns including 
infestation of harmful insects, chemicals, and microorganisms. 
Th e fact remains, however, that many people in developing na-
tions, even those working in the fl edgling textile and apparel 
industries, cannot aff ord the clothing that is produced in those fac-
tories, particularly clothing that is manufactured with intent for 
the Western world. Instead, they can buy used clothing imported 
from developed nations. Even though trade policies prohibit the 
export and import of certain items, the industry still fi nds ways to 
continue trade in the global market while still maintaining trade 
policies. In an interview one informant revealed to Hawley: 

 India has developed a substantial industry of manufactur-
ing wool blankets from used wool clothing. Trade laws 
between the United States and India do not allow the ex-
port of wool clothing from the United States. To meet this 
market demand, used wool clothing in the United States 
must be sent through a shredding machine that slashes the 
garment beyond wearable condition, yet keeping it in one 
piece so that it can be more easily baled and shipped to 
India. 

 Th us, the clothing is no longer clothing, but is, instead, used fi ber. 
Indian manufacturers process the fi ber to a more fi brous state, 
into new yarns, and then into the manufacture of blankets. 

 FUTURE TRENDS 

 Th e ecology of textile recycling is a global consideration with two 
primary conditions: (1) increased textile waste is being created 
throughout the world as disposable income continues to rise, and 
(2) much of the market for used clothing is located in develop-
ing nations where annual wages are sometimes less than the cost 
of one outfi t at retail price in the United States. Th e develop-
ing country markets provide a venue where highly industrialized 
nations can transform their excessive consumption into a useful 
export. For many of these people, used clothing surplus provides 
a much-needed service. 




