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Note to the reader
Global North and Global South

Throughout this report we refer to the terms “Global North” and “Global South” to describe two distinct groups of countries. 
The term “Global South” is used to describe developing and emerging countries, including those facing the challenges of 
often-rapid industrial development or industrial restructuring, such as Russia. Most of the Global South is located in South and 
Central America, Asia and Africa. The term “Global North” is used for developed countries, predominantly located in North 
America and Europe, with high human development, according to the UN Human Development Index.* Most, but not all, of 
these countries are located in the northern hemisphere.

* United Nations Development Programme (UNDP). (2005). Human Development Report 2005. International cooperation at a crossroads. Aid, trade and security in an 
unequal world. Available at: http://hdr.undp.org/en/media/HDR05_complete.pdf 

*Jobling S, Reynolds T, White R, Parker MG & Sumpter JP (1995). A variety of environmentally persistent chemicals, including some phthalate plasticisers, are weakly 
estrogenic. Environmental Health Perspectives 103(6): 582-587; Jobling S, Sheahan D, Osborne JA, Matthiessen P & Sumpter JP (1996). Inhibition of testicular growth 
in rainbow trout (Oncorhynchus mykiss) exposed to estrogenic alkylphenolic chemicals. Environmental Toxicology and Chemistry 15(2): 194-202

Bioaccumulation: The mechanism by which chemicals 
accumulate in living organisms and get passed along the 
food chain.

hormone disruptors: Chemicals known to interfere 
with hormone systems of organisms. For nonylphenol, 
the most widely recognised hazard is the ability to mimic 
natural oestrogen hormones. This can lead to altered 
sexual development in some organisms, most notably the 
feminisation of fish*.

Persistence: The property of a chemical whereby it does not 
degrade in the environment, or degrades very slowly.

Plastisol: A suspension of plastic particles, commonly PVC 
or EVA, in a plasticiser. Used as ink for screen-printing images 
and logos onto textiles.

Surfactants: Chemicals used to lower the surface tension of 
liquids. They include wetting agents, detergents, emulsifiers, 
foaming agents and dispersants used in a variety of industrial 
and consumer applications including textile manufacture.

Terminology used in this report



executive  
Summary

Greenpeace International has commissioned a new 
investigation that delves even further into the hazardous 
chemicals used in the production of high street fashion. 
Spurred on by the success of Greenpeace’s Detox 
Campaign, which exposed the links between textile 
manufacturing facilities using toxic chemicals and water 
pollution, the investigation was expanded to include 20 
global fashion brands including Armani, Levi’s and Zara, as 
well as more hazardous chemicals1. 

A total of 141 items of clothing were purchased in 
April 2012 in 29 countries and regions worldwide from 
authorised retailers. These were manufactured in at 
least 18 different countries, mainly in the Global South, 
according to the garments’ labels. However, the place 
of manufacture was not identified for 25, which is 
symptomatic of an industry that is not as transparent about 
its manufacturing practices as it should be. The garments, 
designed for men, women, and children, included jeans, 
trousers, t-shirts, dresses, and underwear, and were made 
from both artificial and natural fibres; 31 of the samples 
bore a plastisol print, and for these items it was this part of 
the fabric that was tested for phthalates and nonylphenol 
ethoxylates (NPEs). 

The chemicals found included high levels of toxic 
phthalates2 in four of the garments, and cancer-causing 
amines from the use of certain azo dyes3 in two garments. 
NPEs were found in 89 garments (just under two thirds 
of those tested), showing little difference from the results 
of the previous investigation into the presence of these 
substances in sports clothing that was conducted in 
2011.4 In addition, the presence of many other different 
types of potentially hazardous industrial chemicals was 
discovered across a number of the products tested. as 
inherently hazardous substances, any use of NPes, 
phthalates, or azo dyes that can release cancer-
causing amines, is unacceptable.5

Key findings
• NPEs were found in a total of 89 articles (63% of all items 

tested). The levels ranged from just above 1 ppm6  up to 
45,000 ppm.7    

• All of the brands included in this study had one or more 
product that contained detectable levels of NPEs. They 
were also detected in one or more product from 13 of the 
18 countries of manufacture, and also in products sold in 
25 out of the 29 countries and regions of sale.

• Levels above 100 ppm were found in 20% of the samples 
from the current study. Higher levels of NPEs were found 
in a higher percentage of the samples than the previous 
investigation, although the results were broadly similar 
overall. Levels of NPEs over 1,000 ppm were recorded 
in 12 of the samples, compared with two in the previous 
investigation8. 

• Brands with clothing samples containing NPEs at the 
highest concentrations – above 1,000 ppm – were C&A, 
Mango (three samples each), Levi’s (two samples), Calvin 
Klein (one sample), Zara (one sample), Metersbonwe 
(two samples), Jack & Jones (one sample), and Marks & 
Spencer (one sample). 

• Phthalates were detected in all 31 of the samples of the 
plastisol printed fabric. Very high concentrations were 
found in four of the samples, at levels of up to 37.6% by 
weight, indicating their deliberate use as plasticisers in the 
plastisol print. Of these four garments, two of the products 
were manufactured for Tommy Hilfiger (37.6% and 20%), 
while the other was for Armani (23.3%). The fourth sample, 
containing 0.52%, was manufactured for Victoria’s Secret.

• Two products manufactured for fast fashion brand Zara 
contained azo dyes releasing cancer-causing amines. 
While the levels found were within regulatory limits, any 
detection of a cancer-causing substance is unacceptable 
in clothing items worn by people around the world.

• A chemical screening also identified many different 
industrial chemicals or chemical groups, five of which are 
classified as “toxic” or “very toxic to aquatic life”, although 
the concentrations were not identified for the chemicals 
identified using this screening test. 
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No. of  
samples 

No. tested  
positive NPEs

Percentage of 
samples tested 

positive per brand 
– NPEs

No. tested 
positive for 

phthalates, above 
0.5% by weight

No. tested positive 
for cancer-causing 
amines released by 

certain azo dyes

9

9

4

6

8

9

9

9

6

5

11

10

6

4

4

9

4

5

4

10

5

3

2

5

7

3

6

7

2

3

7

6

4

3

4

6

4

4

2

6

56%

33%

50%

83%

88%

33%

67%

78%

33%

60%

64%

60%

67%

75%

100%

67%

100%

80%

50%

60%

1

2

1

2
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Table 1. The number 
of samples in which 
NPEs, phthalates 
and cancer-causing 
amines released by 
certain azo dyes were 
identified. Results are 
shown by product 
brand, with the 
percentage of positive 
results for each 
brand.
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Fast fashion

The brands in this study included some “fast fashion” 
brands, which respond to customer preferences by 
delivering new fashion trends in increasingly short 
cycles. This is made possible by pressuring suppliers 
to deliver to ever-tighter deadlines, which encourages 
irresponsible practices and the cutting of corners in terms 
of environmental and labour costs9. 

Around 80 billion garments are produced worldwide10, 
the equivalent of just over 11 garments a year for every 
person on the planet. The increased volumes of clothing 
being made, sold, and thrown away magnifies the human 
and environmental costs of our clothes at every stage of 
their life cycle. Even the apparently small, quantities of 
a hazardous chemical such as NPEs, which are legally 
allowed in clothing, cumulatively amount to the widespread 
dispersal of damaging chemicals across the planet. 

The need for leadership and 
transparency 

As global players, fashion brands have the opportunity to 
work on global solutions to eliminate the use of hazardous 
substances throughout their product lines and to drive a 
change in practices throughout their supply chains. As part 
of this leadership, it is vital for brands to commit to Zero 
Discharge of hazardous chemicals by 1 January 2020. 
This commitment must include ambitious programmes 
that match the urgency of the situation, and that will lead 
to the swift elimination of all hazardous substances. It must 
also include transparent information about the chemicals 
that the brands are currently using and discharging as 
they move towards zero elimination. While these brands 
continue to use our public waterways like their own private 
sewers, threatening people’s livelihoods and health, we 
have a right to know which chemicals they are releasing.

The brands’ Detox statuses 

engaged detox brands are those brands that have 
made a credible zero discharge commitment and are 
taking some steps to implement this. Implementation 
plans are on the right track but need to become more 
concrete, and more steps need to be taken faster. For 
example, Puma, Nike, Adidas, and Li Ning need to join 
H&M and C&A, and most recently Marks & Spencer, in 
their commitment to local online disclosure of releases 
of hazardous chemicals by some of their suppliers, 
within the next three months. All these joint roadmap 
brands, plus C&A, need to join H&M and Marks & 
Spencer by setting clearer timelines and end dates 
and verification procedures that will show they have 
“reached zero discharge” for widely used hazardous 
substances such as NPEs.

detox greenwashers are those brands that have 
declared a Zero Discharge intention and have joined 
the joint roadmap activities and process, but have 
not made a credible individual commitment or action 
plan in their own right. For example, G-Star Raw, Jack 
Wolfskin, and Levi’s. These brands need to revise 
their partial commitment to clearly adopt the complete 
paradigm shift to hazardous chemicals elimination, 
and develop an individual action plan to implement 
this Detox commitment.

detox laggards or villains; Laggards are those 
brands with chemicals management policies and 
programmes that have yet to make a credible 
commitment to Zero Discharges. For example, Zara, 
PVH (Calvin Klein, Tommy Hilfiger), Mango, and 
GAP. Villains are those brands with little or no policy 
or programme for chemicals management, and no 
commitment to Zero Discharges. For example, Esprit, 
Metersbonwe, Victoria’s Secret. These brands need 
to make a publicly credible Detox commitment that 
transforms their approach to hazardous chemicals. 
(See: Key steps to detox our clothes, page 40).

Greenpeace international Toxic Threads: The Big Fashion Stitch-Up 5  



6  Greenpeace international Toxic Threads: The Big Fashion Stitch-Up

executive summary

The role of governments

Greenpeace is calling on governments to adopt a 
political commitment to “zero discharge” of all 
hazardous chemicals within one generation, based on the 
precautionary principle and including a preventative 
approach by avoiding production and use and, therefore, 
exposure to hazardous chemicals. This approach must 
have at its core the principle of substitution, such that 
hazardous chemicals are progressively replaced with safer 
alternatives, and include producer responsibility in order 
to drive innovation and elimination of such chemicals. As a 
vital first step to this process, a dynamic list of hazardous 
chemicals should be established and include chemicals 
like NPEs and phthalates for priority action, and have a 
publicly available register of data on discharge emissions 
and losses of hazardous substances. 

The role of “People Power”

As global citizens and consumers we can also use our 
influence to make this change. Together we can demand 
that governments and brands act NOW to detox our 
rivers, detox our clothing and ultimately, detox our futures. 
Last year, thanks to global people power, six international 
brands – Puma, Nike, Adidas, H&M, Li Ning, and C&A, 
signed up to the “Detox Challenge” and committed to work 
with their suppliers to cut their toxic abuse.

This is just the beginning.

A post-toxic world is not only desirable, 
it’s possible. Together we can create it.
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introduction

A new investigation commissioned by Greenpeace 
International has found residues of a variety of hazardous 
chemicals in clothing made by 20 global fashion brands. 
The chemicals found included high levels of toxic 
phthalates in four of the products, and cancer-causing 
amines from the use of azo dyes in two products. 
Nonylphenol ethoxylates (NPEs) were found in 89 of the 
141 garments tested, showing little difference from the 
results of a previous investigation into the presence of 
these substances in sports clothing that was conducted 
in 2011.11 In addition the presence of many different types 
of hazardous or potentially hazardous industrial chemicals 
were discovered across a number of the products tested. 

The clothes were sold by the leading fashion companies 
Benetton Group (owner of the Benetton brand), Bestseller 
A/S (owner of the Jack & Jones, Only and Vero Moda 
brands), Blažek Prague Inc (owner of the Blažek brand), 
Cofra Holding AG (owner of the C&A brand), Diesel SpA 
(owner of the Diesel brand), Esprit Holdings Ltd (owner 
of the Esprit brand), Gap Inc (owner of the Gap brand), 
Giorgio Armani SpA (owner of the Armani brand), Hennes & 
Mauritz AB (owner of the H&M brand), Inditex (owner of the 
Zara brand), Levi Strauss & Co (owner of the Levi’s brand), 
Limited Brands (owner of the Victoria’s Secret brand), 
Mango Group (owner of the Mango brand), Marks & 
Spencer Group Plc (owner of the Marks & Spencer brand), 
Metersbonwe Group (owner of the Metersbonwe brand), 
PVH Corp (owner of the Calvin Klein and Tommy Hilfiger 
brands), and VANCL (owner of the Vancl brand).

Unlike other recent Greenpeace investigations into 
chemical residues within textile products12, which focussed 
on the “tip of the toxic iceberg” by only looking at NPEs in 
textile items, this study has looked for a number of different 
hazardous chemicals within a broad range of fashion 
clothes, as either components of materials incorporated 
within the product, or as residues remaining from use 
within manufacturing processes.

Among the chemicals for which the quantities were 
measured, NPEs were the most commonly detected 
substances, with residues identified in products across 
all brands and almost all countries of manufacture and 
countries of purchase included in the study. This shows 
that the use of NPEs is still widespread throughout the 
global textile industry, during the manufacture of products 
for a host of major international clothing brands.

As inherently hazardous substances, any presence of 
NPEs, phthalates, or azo dyes, which can release cancer-
causing amines, is unacceptable.

#1
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Brands’ inadequate 
policies then force 
consumers to become 
unwitting accomplices 
in the cycle of toxic 
water pollution when 
they wash their new 
clothes containing NPE 
residues, as this 
releases these 
hazardous chemicals 
into their domestic 
waste water.

Phthalates can also be 
released out of the 
plastisol print on the 
clothes at other times.clothes

3

54 7

Formulations are 
manufactured 
containing nonylphenol 
ethoxylates (NPEs) and  
are delivered to textile 
manufacturers to use in 
processing.

Some azo dyes that 
can later release 
cancer-causing amines 
are used in dyeing 
processes. Other 
hazardous substances 
are also used in various 
processes.

Plastisol formulations 
containing toxic 
phthalates for printing 
images on textiles are 
used in textile finishing.

Lax regulation and the 
inadequate policies by 
global clothing brands to 
eliminate the use of 
NPEs, phthalates, and 
other hazardous 
chemicals results in 
wastewater discharges 
containing these 
hazardous chemicals, or 
toxic chemicals that they 
give rise to, entering 
public waterways, such 
as rivers and lakes.

Discarded clothes 
go to landfill.

Phalates leach out of 
discarded products, 
eventually reaching 
groundwater.

The global textile 
industry then delivers 
clothes containing 
phthalates, residues of 
NPEs, and other 
hazardous chemicals to 
markets around the 
world (including those 
where NPEs are 
effectively banned in 
clothing manufacture).

Following release in 
wastewaters, NPEs 
break down to form the 
persistent, toxic,  
hormone-disrupting 
nonylphenol (NP), which 
can accumulate in 
sediments and build up 
in the food chain, in fish 
and other wildlife. 
Effluents can also 
contain toxic phthalates, 
carcinogenic amines, 
and other hazardous 
substances including 
some that are toxic to 
fish.

2

1

86

Wastewater treatment 
plants (in those markets 
that even have them) 
are generally ineffective 
in dealing with NPEs, 
essentially only 
speeding up their 
breakdown into 
toxic NPs.

Hazardous chemicals 
from the washing of 
new clothes, including 
hormone-disrupting 
NPs, end up in rivers, 
lakes and other public 
waterways – including 
those in countries 
and regions where 
the use of NPEs in 
textile manufacturing is 
banned. 

The toxic trail 
of clothes
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The hazardous chemicals found are either a result of 
their presence in manufacturing processes or, in the case 
of clothes with high levels of phthalates, incorporated 
deliberately within the plastisol print on the fabric. In both 
cases, emissions of these substances into water systems 
such as rivers, lakes and seas are likely to take place when 
these products are manufactured. Greenpeace’s previous 
investigation13 of two textile manufacturers in mainland 
China found NPEs and other alkylphenol ethoxylates 
(APEs), as well as other hazardous substances, being 
discharged into rivers. In addition, another Greenpeace 
investigation found that a high proportion of NPE residues 
in clothing were readily washed out under conditions 
simulating laundering by consumers.14 Similarly, it was 
recently reported that a new UK study found that 99% 
of NPE residues in clothes were washed out in just two 
washes, and that imported clothes could be a large 
potential source of this toxic river pollutant in the UK.15 It 
is possible that other water-soluble hazardous chemicals 
in clothes could be washed out in this way. There will also 
be ongoing losses of phthalates from the products into 
the surrounding environment, which would continue when 
clothes are discarded and sent to landfill. 

These studies form a snapshot, but if they are typical 
for textiles, releases of this type will be distributed 
across the globe via a large proportion of the billions 
of articles of clothing sold every year, and increasing 
due to our ever increasing consumption of “fast 
fashion”. This would amount to large quantities of 
hazardous chemicals such as NPes being released 
into the aquatic environment every year. 

Methodology and Results

In April 2012 national and regional Greenpeace offices 
purchased a total of 141 items of clothing from authorised 
dealers of 20 major fashion brands, in 29 different 
countriesand regions. A variety of garments designed for 
men, women, and children, were purchased including 
t-shirts, jeans, trousers, dresses, and underwear, as 
well as various other types of clothing16. According to 
their labels, products were manufactured in at least 18 
different countries, however 25 garments were of unknown 
manufacturing origin. Knowledge of the product’s country 
of origin is important for establishing the chain of custody 
of the toxic pollution. 

The products were sealed immediately upon purchase in 
the store, or upon delivery from online stores, and shipped 
to the Greenpeace Research Laboratories at the University 
of Exeter in the UK. The clothes were then analysed for 
chemicals contained within them, either at the Greenpeace 
Research Laboratories or at independent accredited 
laboratories.17 

All of the samples were tested for the concentration of 
NPEs. Garments that were dyed were tested for the 
presence of carcinogenic amines that are released from 
certain azo dyes used to dye fabric. The 31 garments 
bearing a plastisol print were also tested for phthalate 
esters (commonly referred to as phthalates).  In addition, 
63 of the products were investigated through a broader 
non-quantitative chemical screening to identify the 
presence, as far as possible, of any other hazardous 
chemicals present within the products.

Methodology  
and results
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section two methodology and results

Main results                 

Nonylphenol ethoxylates (NPes) – key findings

All 141 garments were analysed for the quantity of NPEs 
present. For the majority (110 of 141) a section of plain 
fabric was tested. The remaining 31 products had a 
section of fabric bearing a plastisol print of an image, logo 
or text tested. As an inherently hazardous substance (see 
Box 1), all NPE use is unacceptable, as it gives rise to 
persistent and bioaccumulative nonylphenol. This study 
quantified levels of NPEs above the detection limit, which 
is 1 ppm.18 

• NPes were found in a total of 89 articles (63% of all the 
items tested). The levels ranged from just above 1 ppm 
up to 45,000 pm.19 

• All of the brands included in this study produced one or 
more garments that contained detectable levels of NPEs. 
NPEs were found in one or more garments from 13 out of 
the 18 countries of manufacture20, and in garments sold 
in 25 out of 29 countries and regions. 

• The highest concentration (45,000 mg/kg) was detected 
in a sample of fabric bearing a plastisol print from a C&A-
branded t-shirt manufactured and sold in Mexico.21 This 
was significantly higher than the levels found in any of 
the other samples, with the next highest concentration 
of 9,800 mg/kg recorded in a plain fabric Mango t-shirt, 
manufactured in Turkey and sold in Spain.22   

• Brands with clothing samples containing NPEs at the 
highest concentrations – above 1,000 ppm – were 
C&A (one sample), Mango (three samples), Levi’s (two 
samples), Calvin Klein (one sample), Zara (one sample), 
Metersbonwe (two samples), Jack & Jones (one sample) 
and Marks & Spencer (one sample). 

• Higher levels of NPEs were found in a greater proportion 
of the samples than in the previous investigation, 
although the results overall were broadly similar. Levels 
of NPEs over 1,000 ppm were recorded in 12 of the 
samples, compared with two of the former samples. 
Levels above 100 ppm were found in 20% of the samples 
from the current study. 

• It is important to note that the lower levels of NPEs in 
other items do not necessarily indicate that similarly lower 
amounts of NPEs were used during their manufacture.

There have been restrictions in some countries on certain 
uses of NPEs by industry for almost 20 years.23 Although 
there are currently no regulations that restrict the sale of 
products containing NPE residues, measures are currently 
under development within the EU.24 Once released to 
the environment, NPEs degrade to nonylphenol, known 
to be toxic primarily due to being a hormone disruptor, 
persistent and bioaccumulative (known to accumulate in 
living  organisms). The levels of NPEs detected in all articles 
are not known to constitute any direct health risk to the 
wearers of the clothing (for more information about NPEs 
and NP, please see page 20).
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No. of  
samples 

No. tested  
positive

Percentage of 
samples tested 

positive

9

9

4

6

8

9

9

9

6

5

11

10

6

4

4

9

4

5

4

10

5

3

2

5

7

3

6

7

2

3

7

6

4

3

4

6

4

4

2

6

56%

33%

50%

83%

88%

33%

67%

78%

33%

60%

64%

60%

67%

75%

100%

67%

100%

80%

50%

60%

Table 2 The number 
of samples in which 
NPEs were identified, 
by product brand, 
with the percentage 
of positive results for 
each brand.
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The number of samples in 
which NPEs were identified, 
by place of sale, with the 
percentage of positive 
results for each brand.
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Section X Xxxx

Key

Tested negative
Tested positive

Mainland China

Unknown

Vietnam

Indonesia

CambodiaThailandBangladesh

Philippines

India Sri LankaPakistanEgypt

Morocco Spain Tunisia Romania Turkey

Mexico

Jordan

The number of samples in 
which NPEs were identified 
by place of manufacture, with 
percentage of positive results 
for each country.
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Nonylphenol ethoxylates (NPes): NPEs are a 
group of man-made chemicals that do not occur 
in nature other than as a result of human activity. 
These compounds belong to a broader group of 
chemicals known as alkylphenol ethoxylates (APEs), 
chemicals most widely used as surfactants, including 
in formulations used by textile manufacturers. Once 
released to wastewater treatment plants, or directly 
into the environment, NPEs degrade to nonylphenol.25  
Due to concerns about their hazardous properties, 
there have been restrictions on the use of NPEs in 
some regions for almost 20 years.26

Nonylphenol (NP): NP is manufactured for a 
variety of specialised industrialised uses, including 
the manufacture of NPEs. Following use, NPEs 
can break back down into the NP from which they 
were produced.27 NP is known to be persistent, 
bioaccumulative and toxic, and is able to act as a 
hormone disruptor.28 NP is known to accumulate in 
the tissues of fish and other organisms.29 NP has also 
recently been detected in human tissue.30  In some 
regions, the manufacture, use and release of NP and 
NPEs have been regulated for many years.

Box 1. Nonylphenol (NP) and Nonylphenol ethoxylates (NPEs)

NP and NPEs were included on the first list of 
chemicals for priority action towards achieving the 
OSPAR Convention target of ending discharges, 
emissions and losses of all hazardous substances 
to the marine environment of the north-east 
Atlantic by 2020.31 NP has also been included as a 
“priority hazardous substance” under the EU Water 
Framework Directive.32 Furthermore, within the EU, 
since January 2005 products (formulations used by 
industry) containing greater than 0.1% of NP or NPEs 
may no longer be placed on the market, with some 
minor exceptions principally for closed loop industrial 
systems.33 However, the restriction on treated textile 
products imported from outside the EU has yet to 
be developed. Elsewhere, NP and NPEs have very 
recently been included on the list of toxic chemicals 
severely restricted for import and export in China, 
which means that their import or export across 
China’s borders now requires prior permission, though 
their manufacture, use and release are not currently 
regulated in China.34

section two methodology and results
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Phthalates – key findings

The 31 articles bearing a plastisol print of an image, logo 
or text were investigated for the presence of a range 
of phthalates within the printed fabric. In this study the 
detection limit for individual phthalates was 3 ppm.35   

• Phthalates were detected in all 31 of the samples of the 
plastisol printed fabric. Very high total concentrations 
were found in four of the samples, at levels of up to 
37.6% by weight, indicating their deliberate use as 
plasticisers in the plastisol print. Of these four garments, 
two of the products were manufactured for Tommy 
Hilfiger (37.6% and 20%), one for Armani (22.3%), and 
one for Victoria’s Secret (0.52%).

• Two of the four products were sold in the US, one 
was sold in Austria and one was sold in Italy. The four 
products were manufactured in Turkey, Philippines, 
Bangladesh and Sri Lanka.

• The predominant phthalates with high concentrations 
identified in the four samples were di-2-ethylhexyl 
phthalate (DEHP), diisononyl phthalate (DINP) and 
benzyl butyl phthalate (BBP). DEHP and BBP are known 
to be toxic to the reproductive system, and have been 
listed as “substances of very high concern” under the 
EU regulation REACH. DINP is also toxic at high doses 
and has some hormone disrupting effects. Phthalates in 
plastisol formulations are not tightly bound to the plastic 
and can therefore be released from the product over time 
(for more information on phthalates see Box 2).

Phthalates were detected in all the remaining 27 articles, 
although the concentrations recorded would be too 
low to indicate their deliberate use as plasticisers. The 
identified phthalates may be present due to contamination 
of other substances in the plastisol formulation, the 
use of phthalates at the manufacturing facility, or even 
from contact with phthalate-bearing materials after 
manufacture, up to the point when the products were 
purchased and separately sealed for analysis. 
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TX12115
Made in Bangladesh
Sold in Austria
32% DINP, 5.6% DEHP

TX12008
Made in Turkey
Sold in Italy
20% DEHP, 2.3% BBP

TX12119
Made in Sri Lanka
Sold in USA
20% DINP, 0.52% DEHP

TX12110
Made in Philippines
Sold in USA
20% DINP
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TX12008 TX12110 TX12115TX12119

Very high total concentrations of phthalates found 
in four samples, at levels of up to 37.6% by weight, 
indicating their deliberate use as plasticisers in the 
plastisol print.
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TX12115
Made in Bangladesh
Sold in Austria
32% DINP, 5.6% DEHP

TX12008
Made in Turkey
Sold in Italy
20% DEHP, 2.3% BBP

TX12119
Made in Sri Lanka
Sold in USA
20% DINP, 0.52% DEHP

TX12110
Made in Philippines
Sold in USA
20% DINP

Phthalates are mainly used as plasticisers (or 
softeners) in plastics, especially PVC (eg, in cables 
and other flexible components) and as ingredients in 
personal care products, inks, adhesives, sealants and 
surface coatings. The use of phthalates, particularly as 
a plasticiser in PVC, results in large-scale losses to the 
environment (both indoors and outdoors) during the 
lifetime of the products and again following disposal, 
mainly because phthalates are not chemically bound 
to the polymer chains. Phthalates have been found to 
leach from food packaging materials and contaminate 
corresponding food products36,37, from tubing material 
used for drug products manufacturing38, and from PVC 
blood bags that primarily contained di-2-ethylhexyl 
phthalate (DEHP).39 Thus, phthalates are found 
widely in the indoor environment, including in air and 
dust40,41,42,43 at concentrations that commonly reflect 
the prevalence of plastics and certain textiles within the 
rooms sampled.44 Once plastic products are disposed 
to municipal landfills, phthalates – particularly diisobutyl 
phthalate (DIBP) and di-n-butyl phthalate (DnBP) – 
may continue to leach, finally reaching groundwater.45  
Phthalates are commonly found in human tissues, 
including in blood, breast milk and, as metabolites, in 
urine46,47,48,49 with reports of significantly higher levels of 
intake in children.50 In humans and other animals, they 
are relatively rapidly metabolised to their monoester 
forms, but these are frequently more toxic than the 
parent compound.51 

There are substantial concerns about the toxicity of 
phthalates to wildlife and humans.52 For example, 
DEHP, one of the most widely used to date, is known 
to be toxic to reproductive development in mammals, 
capable (in its monoester form, MEHP) of interfering 
with development of the testes in early life.53,54 In 
addition, adverse impacts on female reproductive 
success in adult rats and on development of the 
young have been reported following exposure to this 
chemical.55,56,57  

Box 2. Phthalate esters (Phthalates)

Benzyl butyl phthalate (BBP) and dibutyl phthalate 
(DBP) have also been reported to exert reproductive 
toxicity.58

Other commonly used phthalates, including the 
isomeric forms diisononyl phthalate (DINP) and 
diisodecyl phthalate (DIDP), are of concern because 
of observed effects on the liver and kidney, albeit at 
higher doses. DINP has also been found59 to exhibit 
anti-androgenic effects on reproductive development 
of Wistar rats, though less prominent than DEHP, DBP 
and BBP. However, further safety evaluation of DINP 
should be undertaken

At present, there are relatively few controls on the 
marketing and use of phthalates, despite their toxicity, 
the volumes used and their propensity to leach out of 
products throughout their lifetime. Of the controls that 
do exist, however, probably the best known is the EU-
wide ban on the use of six phthalates in children’s toys 
and childcare articles, first agreed as an emergency 
measure in 1999 and finally made permanent in 
2005.60 While this addresses one important exposure 
route, exposures through other consumer products 
have so far largely escaped regulation. Within the EU, 
four phthalates (DBP, BBP, DEHP and DIBP), have 
been included on the candidate list of “substances 
of very high concern” that will require justification and 
authorisation for their continued use under the REACH 
Regulation.61 DEHP is listed as a priority substance 
under the EU Water Framework directive, a regulation 
designed to improve the quality of water within the 
EU.62 DEHP and DnBP have also been identified 
as substances for priority action under the OSPAR 
convention, under which signatory countries have 
agreed a target of cessation of discharges, emissions 
and losses of all hazardous substances to the marine 
environment of the north-east Atlantic by 2020, the 
“one generation” cessation target.63  In August 2012, 
despite a European Commission ruling from June 
2012,64 the Danish Ministry of Environment announced 
plans to introduce a wider ban on marketing and use 
for four hormone-disrupting phthalates: DEHP, DBP, 
BBP and DIBP.65

section two methodology and results
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TX12130
Made in Pakistan
Sold in Hungary
9 mg/kg o-diansidine

TX12128
Made in Pakistan
Sold in Lebanon
7 mg/kg o-diansidine

Amines from azo dyes 

• All of the products were also investigated for carcinogenic 
amines, which can be released from some azo dyes, 
except for seven garments that were white.

• amines were detected in two out of the 134 articles, 
above the detection limit of 5 ppm; both products were 
manufactured in Pakistan for Zara, and sold in either 
Lebanon or Hungary.

• The levels recorded for these two items were below the 
regulatory limit set within the EU (30 ppm)66 and also fell 
below the stricter limits set for products sold within China 
(20 mg/kg)67.  

Amines are used in the manufacture of azo dyes and can 
subsequently be released when they are chemically broken 
down.68 The amine found in the samples - o-dianisidine 
– is cancer causing and has been classified as possibly 
cancer causing to humans and certain uses are regulated 
in the EU and elsewhere, along with other cancer-causing 
amines.69 The levels found in these samples were below 
the strictest of these regulatory limits70, however, any 
detectable presence of such a carcinogenic compound is 
of concern due to its intrinsic hazardous properties. 

It is not possible to quantify the specific risks for the 
wearer due to the level of amine that was released under 
the conditions of the test (7 or 9 ppm). Nevertheless 
brands need to eliminate hazardous chemicals from the 
manufacture of their products and as part of this address 
the presence of any dyes that can release carcinogenic 
compounds from clothes, even if the level of the amine 
released is below a limit set by regulation.

section two methodology and results
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TX12130
Made in Pakistan
Sold in Hungary
9 mg/kg o-diansidine

TX12128
Made in Pakistan
Sold in Lebanon
7 mg/kg o-diansidine

Certain azo dyes can break down under reductive 
conditions71 to release aromatic amines. This release 
can take place under a number of conditions, including 
within the body. Reduction can occur in many different 
types of cells, including within intestinal and skin 
bacteria.72,73,74 Some, though not all, aromatic amines 
that can be released from azo dyes have been shown 
to be carcinogenic.75 Azo dyes are manufactured using 
the same amines that can be later released through 
reduction. It is therefore possible for commercial 
azo dye formulations to contain residues of amines 
used in their manufacture. Furthermore, certain 
carcinogenic amines have been detected as residues 
in other amines that are used for azo dye manufacture, 
providing an additional route for contamination of 
commercial azo dye formulations with carcinogenic 
amines.76 These sources could contribute to the 
presence of carcinogenic amines at trace levels within 
textile products. Animal studies have shown that 
3,3’-dimethoxybenzidine (also known as o-dianisidine), 
together with certain other benzidines, can have a 
carcinogenic effect, increasing tumour incidence 
in many organs.77,78,79 There is clear evidence that 
exposure to benzidine-based dyes has caused bladder 
cancer in humans. However, the carcinogenicity 

Box 3. Carcinogenic amines released by certain azo dyes 

of o-dianisidine alone has not been conclusively 
demonstrated in humans through epidemiological 
studies, partly because it is manufactured and used 
together with other amines that are known human 
carcinogens, making it difficult to demonstrate 
that o-dianisidine contributed to cancers seen in 
workers.80 The International Agency for Research on 
Cancer (IARC) has classified o-dianisidine as possibly 
carcinogenic to humans (class 2B),81 and similarly 
the US Department of Health and Human Service 
lists o-dianisidine and dyes that are metabolised to 
o-dianisidine as reasonably anticipated to be human 
carcinogens.82 

Legislation exists in certain countries, including EU 
member states and China, that prohibits the sale of 
products containing dyes that can degrade under 
specific test conditions to form carcinogenic amines at 
concentration above set limits, for textile articles which 
may come into direct contact with human skin. The EU 
regulation lists 22 compounds (including o-dianisidine), 
with a limit of 30 mg/kg.83 The regulation in China sets 
a limit of 20 mg/kg and lists the same compounds 
as the EU regulation, as well as two additional 
compounds.84 

section two methodology and results

Amines were found in two articles above the detection 
limit of 5 ppm. The articles were manufactured in 
Pakistan for Zara.
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TX12002

Some of the branded products analysed for this report.
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Chemical screening – key results

The screening aspect of the study highlights the diverse 
range of chemical residues that can be present within 
textile products as a whole. One or more additional 
chemicals were identified in a subset of 63 samples, 
representing a selection of the brands, using a qualitative 
chemical screening approach. The concentrations of these 
chemicals were not measured, but the results show that a 
complex array of chemical residues can remain in finished 
textile products, perhaps as a consequence of their use 
in manufacture, and where used these chemicals can 
therefore be discharged in effluents generated by textile 
factories, and in laundry wash-waters after the products 
are sold.

• The most commonly found chemicals were alkanes85, 
with one or more of these substances found in 59 
of the 63 items tested; some kinds of alkanes can 
have toxicological effects86, although alkanes are 
biodegradable. 

• Benzyl benzoate was the second most commonly 
identified compound, being found in 12 items; although 
it is also a readily biodegradable substance, used in 
some dye formulations,87 it has been classified as toxic to 
aquatic life with long-lasting effects.88

• A further 13 industrial chemicals or chemical groups 
were identified in smaller numbers of the samples, 
four of which are classified89 as toxic or very toxic to 
aquatic life with long-lasting effects; benzophenone, 
1,1’-biphenyl, butylated hydroxytoluene (BhT), 
benzyl naphthyl ether.

• Nonylphenol was also detected in one sample, even 
though NPEs were not present above the detection limit 
in that sample.

The presence of hazardous chemicals in a product 
generally indicates that they are used in its manufacture, 
with a high probability that they are being discharged into 
local water systems within manufacturing wastewaters. 
However, in many cases, the level of a particular chemical 
in a product cannot be linked to the amount that is used 
or released via a discharge pipe at a specific production 
location or facility into the local water system during 
manufacture. For example, NPEs are washed out from 
materials during manufacture in one or more of the cycles 
of production, resulting in varying levels of NPEs in the 
final product. Therefore, it would not be unusual for a 
finished product with a low level of NPEs to have been 
manufactured using larger quantities of NPEs than a 
finished article with a higher level.

The results for the NPEs are generally consistent with the 
previous study, where 67% of the articles tested positive for 
the presence of NPEs (above 1 ppm), with levels ranging 
from just above 1 ppm to 27,000 ppm, compared to 63 % 
of articles in the current study, for which levels ranged from 
just above 1 ppm to 45,000 ppm.
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However, a greater percentage (9%) of samples had 
concentrations of NPEs above 1,000 ppm, the “business 
as usual” limit set by Oeko-Tex,90 which only covers 
a narrow range of NPEs, compared to the previous 
investigation, where only 2 out of 78 samples (3%) were 
above this level. In total, 28 items had concentrations of 
NPEs above 100ppm, the limit set by some brands in 
Restricted Substances Lists (RSLs) for their own products. 
For example, C&A91 sets a limit of 100 ppm and Mango 
requires no detection of NPEs for use in manufacturing92.

As with Greenpeace’s previous investigation,93 this study 
cannot indicate the extent to which NPEs, or any of the 
other hazardous substances, are used or discharged in 
the manufacture of products for each brand as a whole, 
or for any specific production facility. Similarly, no estimate 
can be made of the extent to which these hazardous 
chemicals are used, or discharged during the textile 
processing in each place of manufacture, or in each facility 
in that place. Nonetheless, the results clearly indicate 
the variety of hazardous substances used in textile 
manufacturing and in particular that the use of NPes 
continues to be widespread throughout the global 
textile industry, during the manufacture of products 
for a host of major international brands.

Previous Study 

67%
tested 

Positive

tested 
Positive

current Study 

63%
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The brands in this study include some “fast fashion” 
brands, which deliver new fashion trends in increasingly 
short cycles in response to customer preferences. From 
the early 1990s brands looked for ways to increase their 
profits by encouraging consumers to buy more clothes and 
to buy them more frequently. Faced with pricing pressure 
from low-cost supermarket brands such as Walmart, 
fashion companies shifted the bulk of their manufacturing 
to the Global South. 

Brands such as Zara, H&M, Gap, and Benetton focussed 
on speeding up fashion cycles by presenting trends to 
consumers mid-season. It is now the norm to have six to 
eight fashion seasons compared to the traditional two to 
four collections a year for many high street brands.94 To 
achieve this, they needed increasingly short turnaround 
times, from design through to the finished article, bringing 
the production of the more high fashion items closer to the 
point of sale, while keeping basic items manufactured in 
the Far East95, as well as some dyeing and wet processing. 

Known as “just in time” manufacturing, new technological 
systems links all parts of the supply chain together to 
reduce the time needed for a garment to be produced. 
Zara, a leading proponent of fast fashion, can put 
together a clothing range in 7 to 30 days and then 
replenish bestsellers in the stores in just five days. These 
faster-changing fashion products are made possible by 
pressuring suppliers to deliver to ever-tighter deadlines 
that inevitably encourage the cutting of labour costs and 
environmentally irresponsible practices96. 

It is reported that, every year, around 80 billion garments 
are produced worldwide – the equivalent of just over 11 
garments a year for every person on the planet.97 However, 
the consumption of garments is not evenly distributed. In 
Germany, for example, 5.97 billion garments, including 1 
billion t-shirts, were consumed in 2011, the equivalent of 
70 garments for every person.98 

A key part of this huge turnover in clothes is their 
disposability. Some consumers will imitate certain 
celebrities and refuse to wear any item of clothing more 
than once.99 This, combined with poor quality and low 
prices, can lead to a throwaway mind-set and shorter 
lifespans for clothes – even though the fabric itself could 
last for decades. A large proportion of these thrown-
away clothes gets dumped in landfills or is incinerated. 
In Germany, 1 million tonnes of clothing are thrown away 
every year.100 In the US the 13.1 million tonnes of textiles 
generated in 2010 made up 5.3% of municipal waste,101  
while in the UK it is 1 million tonnes a year.102  

#3
Fast fashion:  
more fashion, more toxics
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section three  fast fashion: more fashion, more toxics

Above all, it is the increased volumes of clothing being 
made, sold and thrown away that magnify the human 
and environmental costs of our clothes at every stage 
of their life cycle. The number of clothes that people buy 
has increased massively in recent decades. In the UK, 
people buy roughly four times as many clothes as they did 
in 1980.103 Furthermore, fast fashion is now expanding 
beyond the traditional consumer markets of the Global 
North. Zara, which currently manufactures about 850 
million pieces of clothing every year104, recently opened 
stores in Bulgaria, Kazakhstan and India in 2010, and in 
Australia, Taiwan, Azerbaijan, South Africa and Peru in 
2011.105  

The Spanish retailer also entered China in 2006 with a 
store in Shanghai. It now operates over 100 stores in more 
than 40 Chinese cities and over 300 Inditex stores in China 
across eight banners, making China one of its largest 
international divisions outside its Spanish home market.106   

Environmental Impact
These huge and growing quantities of clothes amplify 
the environmental impacts of garments throughout their 
life cycle, starting with the large quantities of water and 
chemicals such as pesticides used in the production of 
fibres such as cotton. Textile dyeing and finishing also uses 
considerable quantities of water – as much as 200 tonnes 
of water for every tonne of textiles produced107 - and a 
large number of chemicals and their mixtures, some of 
which are hazardous. There are, for example, more than 
10,000 types of dyestuffs for dyeing and printing that can 
be used.108  

When persistent, toxic and bio-accumulative 
chemicals are used or released, the environmental 
impact of fast fashion builds up over the years. 
These pollutants can persist long enough in the receiving 
environment to concentrate in sediments and/or 
organisms, and for some to be transported over long 
distances. Furthermore, some can cause significant harm 
even at what may appear to be very low concentrations. 

Therefore, even the apparently small, but cumulative 
quantities of a substance such as NPE in individual items of 
clothing, which are legally allowed, can still be damaging, 
contributing to the widespread dispersal of NPEs across 
the planet. These discharges are not only from the 
facilities that manufacture the clothes, but via the billions 
of garments sold every year, many of which are likely to 
contain NPE residues that are washed out and released 
into public wastewater systems during laundering, and 
also when they are discarded or otherwise disposed of.

engaged detox brands are those brands that have 
made a credible zero discharge commitment and are 
taking some steps to implement this. Implementation 
plans are on the right track but need to become 
more concrete, and more steps need to be taken 
faster. For example, Puma, Nike, Adidas, and Li 
Ning need to join H&M and C&A, and most recently 
Marks & Spencer, in their commitment to local online 
disclosure of releases of hazardous chemicals by 
some of their suppliers, within the next three months. 
All these joint roadmap brands, plus C&A, need to 
join H&M and Marks & Spencer by setting clearer 
timelines and end dates and verification procedures 
that will show they have “reached zero discharge” for 
widely used hazardous substances such as NPEs.

detox greenwashers are those brands that have 
declared a Zero Discharge intention and have joined 
the joint roadmap activities and process, but have 
not made a credible individual commitment or action 
plan in their own right. For example, G-Star Raw, 
Jack Wolfskin, and Levi’s. These brands need to 
revise their partial commitment to clearly adopt the 
complete paradigm shift to hazardous chemicals 
elimination, and develop an individual action plan to 
implement this Detox commitment.

detox laggards or villains; Laggards are those 
brands with chemicals management policies and 
programmes that have yet to make a credible 
commitment to Zero Discharges. For example, Zara, 
PVH (Calvin Klein, Tommy Hilfiger), Mango, and 
GAP. Villains are those brands with little or no policy 
or programme for chemicals management, and no 
commitment to Zero Discharges. For example, Esprit, 
Metersbonwe, Victoria’s Secret. These brands need 
to make a publicly credible Detox commitment that 
transforms their approach to hazardous chemicals. 
(See: Key steps to detox our clothes, page 40).

The brands’ Detox statuses 
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More recent members of the joint roadmap development 
process (nicknamed the ZDHC113), Levi Strauss114  and 
G-Star Raw,115 while adopting partial public Zero Discharge 
declarations, have failed to make a sufficiently credible 
commitment at the level needed to achieve a full paradigm 
shift in their approach to hazardous chemicals116. Levi 
Strauss and G Star Raw can only currently be given a 
“greenwash status”, unless they replace their current 
attempt to gain public benefit by using some selective 
“Detox-sounding” language with a comprehensive, 
credible commitment to real “zero discharges”.

clearly the chemical management tools and systems 
currently operating to control these hazardous 
chemicals are still insufficient. Despite the fact that 
several brands have had bans on the use of APEOs for 
some time117 and have established detection limits and 
procedures for enforcement and raising awareness, they 
are clearly not achieving zero discharge – eliminating the 
releases of these substances entirely down to the limits 
of what is technically feasible to detect – from either their 
products or their manufacturing facilities. 

However, some progress is being made. H&M, for 
example, has taken action after Greenpeace uncovered 
the NPE contamination of its products,118 by committing 
to a process to investigate and work to eliminate all NPEs 
entering its supply chain119. 

It should also be noted that some of the brands mentioned 
in this report are significantly more advanced than others 
within the textile sector, for their programmes for chemicals 
management, detailed protocols for supplier management, 
and the publication of their Restricted Substances Lists 
(RSLs), including H&M, C&A, Mango and Marks & Spencer  
(the latter having just published an ambitious and concrete 
commitment to Zero Discharges).120 

Time to “Detox” our clothes
The dispersal of hazardous chemicals from our clothes into 
water systems – when they are manufactured and after 
they are sold – can only be addressed by the rapid and 
transparent elimination of their use at source. Following 
Greenpeace’s Detox campaign in 2011, a number of 
sportswear and fashion brands took up the Greenpeace 
Detox challenge109 and made individual commitments to 
zero discharge of hazardous substances by 1 January 
2020.110,111

Six of these brands – the sportswear brands Puma, Nike, 
Adidas and Li-Ning, and the fashion brands H&M and 
C&A – are now collaborating on the further development 
and implementation of both their individual and collective 
implementation plans towards zero discharge of hazardous 
chemicals,112 which set out the steps that they mean to 
take to achieve their commitments. Through their collective 
“draft joint roadmap”, others are invited to partner in this 
endeavour. Unfortunately, the roadmap has so far failed to 
set clear dates and timelines to achieve full elimination of all 
uses of widely used hazardous chemicals. It also does not 
make a clear commitment to concrete deliverables such 
as the disclosure of hazardous chemical discharges at the 
manufacturing factories locally and online.

section three  fast fashion: more fashion, more toxics
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Unfortunately, one of the critical applications of the 
precautionary principle has not yet been sufficiently 
integrated – if at all – into companies’ supply chain 
operations: to ensure that inherently hazardous substances 
are eliminated, rather than merely “managed”. The reality 
is, there are no “environmentally acceptable” or 
“safe” levels of use and discharge for inherently 
hazardous substances, and the sooner companies 
eliminate all uses, the better the environmental and 
health outcomes can be.

While only managing121 inherently hazardous substances 
is inappropriate, not even acknowledging the concern 
about hazardous substance use in textiles is even worse. 
Many other brands in this sector do not even publish their 
full RSLs or provide information on whether they restrict 
APEOs – including some of the brands highlighted in 
this study. Zara (Inditex) does not make its RSL publicly 
available.122 GAP describes its RSL, but it is not apparently 
publicly available.123 PVH mentions its RSL list and 
policy, but does not publish either of them.124  Worse still, 
some of the other brands in this study, such as Esprit, 
Metersbonwe and Victoria’s Secret, are either completely 
non-transparent to their customers, or irresponsibly show 
no public awareness of the issue of hazardous chemical 
use in their products and their supply chain, as there is no 
publicly available information on their websites about RSL 
lists or relevant policies.

However, transparency that will drive real change should 
go beyond just making their RSLs available. Brands 
should perform an inventory of all chemicals used or 
released during the production processes of making 
their articles, and screen those chemicals for intrinsic 
hazardous properties. These are necessary steps 
towards making a comprehensive sectorial black list 
for progressive elimination, including a priority list for 
immediate action with concrete short-term elimination 
timelines.

Brands also need to ensure that details of the uses and 
discharges of individual hazardous chemicals by their 
supply chains are disclosed and updated regularly to 
concerned parties, including the local community, for 
each facility. This chemical by chemical disclosure is 
necessary to empower these local communities to act 
as a “watchdog” for each brand’s real practices on the 
ground, will greatly help brands and suppliers to be 
accountable to local communities and workers, and will 
raise overall awareness about local water contamination. 

section three  fast fashion: more fashion, more toxics



What the 
brands say

“As an apparel company, we integrate corporate 
conscience into every part of our business, from 
looking for the most ecologically friendly source of 
materials, designing with values of sustainability, 
manufacturing in a responsible manner to 
our interaction with customers for charitable 
purposes. It is our ultimate goal to work towards 
a green future and be at the forefront of the 
development of sustainability in this industry.”128 

Mr ronald Van der Vis, executive director  
and Group ceo 

“ ““All of Inditex’s activities are conducted ethically 
and responsibly, including actions in different 
areas such as product health and safety, control 
of the supply chain and the connection between 
our actions and the community. All of Inditex’s 
products are respectful of the environment and 
health and safety. By implementing the strictest 
international standards, Inditex assures customers 
that its products meet stringent health, safety and 
ethical standards.” 125 

“ “

“We are committed to incorporating sustainability 
into all aspects of our operations and have a 
fundamental responsibility to minimize our impact 
on the environment. We acknowledge that we 
depend on the earth’s limited natural resources 
for our business and that it is imperative that we 
operate in a manner that supports conservation 
and responsibly addresses environmental 
challenges around the world.” 127

“ “
“Product safety is a top priority for Gap Inc. We 
strive to design and sell clothing that does not 
pose any safety threat to our customers.”129  

GaP has a clean Water mark that’s stamped 
on denim, acknowledging Gap inc’s denim 

wastewater treatment programme130

“ ““From the way we make our products to how we 
run the company, we’re committed to restoring 
the environment. Consumers expect this from us, 
employees demand it, and the planet requires it.”

chip Bergh, President and ceo,  

Levi Strauss & co. 126

“ “

36  Greenpeace international Toxic Threads: The Big Fashion Stitch-Up

section three  fast fashion: more fashion, more toxics



“However, beyond the legislation, protecting the 
environment and the health of individuals are 
commitments we identify with and are committed 
to; for this reason, since the commencement 
of this project, we have implemented other 
actions that go beyond strict compliance with 
the legislation. [...] Since it is our intention to 
advance progressively in such aspects, we have 
also decided to completely eliminate certain 
substances from our production processes, 
focusing our system more on elimination and 
substitution, and consequently on the principle of 
precaution.” 131

Mango has “Made in Green” certification, 
awarded by the Textile Technology institute 
(aiTex). This certificate guarantees that 
garments and accessories comply with 
the international standard for hazardous 

substances, the oeko-Tex Standard100.132   

“

“
“We believe in doing what is right in our industry, 
our community and our world. This includes 
conducting our business in an environmentally 
responsible way. To this end, we are always 
looking for ways to reduce our environmental 
impact.” 136

“ “

“Marks & Spencer fully acknowledges and 
understands the seriousness of the problem 
of hazardous chemicals, and is committed to 
zero discharge of hazardous chemicals from the 
whole life cycle associated with the production 
and use of its textile and apparel products across 
all pathways of release (discharges, emissions 
and losses) in our supply chains by 1 January 
2020.”134 

“ “
“A major part of our CSR policy is water 
stewardship, and we recognize the urgent need 
to eliminate industrial releases of hazardous 
chemicals.” 135 

introduction to c&a Zero discharge 
commitment.

“ “
The company sees environmental protection as 
an important part of its sustainable development 
strategy, actively takes the environmental 
responsibility, increases resource utility rate and 
strengthens waste management.133

“ “
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conclusions and 
recommendations

#4

This study has demonstrated the presence of a number 
of different hazardous chemicals within a broad range of 
textile products, either incorporated deliberately within 
the materials of the product or as unwanted residues 
remaining from their use during the manufacturing process.  

As a consequence, hazardous chemicals could be 
released at each point of an article’s life cycle, with 
discharges into aquatic systems such as rivers, seas 
and lakes being the principal route and therefore areas 
of concern. These discharges can occur at the local 
manufacturing facilities that use them and – after the 
products containing residues are sold to consumers – 
when they are washed. The sheer volume of clothing being 
manufactured and sold, in part a consequence of the “fast 
fashion” phenomenon, magnifies the problem, particularly 
when pollution from hazardous chemicals, especially toxic, 
persistent and bio-accumulative chemicals, is concerned. 

The use of hazardous chemicals by the textile industry is a 
widespread and pervasive problem that the international 
clothing industry is still not addressing adequately, as 
our assessment of their policies and current chemical 
management tools shows.

Transparency: Holding the brands to 
account
There is no question that this is a big challenge for the 
brands, so to achieve the goal of zero discharges, they 
need to be held to account on their commitments. 
People at either end of the fashion chain require more 
transparency about the hazardous chemicals used to 
make their clothes, and how much of these get released 
into the environment. In particular, communities living near 
production facilities have the right to know what is coming 
out of those factories. 

For every product that was found to contain one or 
more hazardous substance in this study there is a facility 
discharging unknown amounts of these substances 
into the local environment. The challenge for the brands 
concerned is to address the questions: Where are these 
facilities located? Which hazardous chemicals are 
being used and discharged? and in what quantities?

Elimination: Step one to zero discharges
As global players, clothing brands have the opportunity to 
work on global solutions to eliminate the use of hazardous 
substances throughout their product lines, and to drive a 
change in practice throughout their supply chains. For the 
brands that have already engaged, this work now needs 
to focus on more concrete elimination plans for certain 
hazardous substances, with ambitious timelines to ensure 
that full elimination is achieved. Furthermore, there is 
an urgent need for more brands to commit to zero 
discharge of hazardous chemicals by 1 January 
2020. 

Brands also need to set a clear short-term deadline for fully 
eliminating any remaining use of chemicals such as APEs. 
This will send an important signal to the supply chain and 
encourage chemical producers to increase the supply of 
non-hazardous alternatives – a challenge the joint roadmap 
recognises in its background work of investigating available 
alternatives. Lower detection limits for methods used to 
monitor chemicals in formulations, products and waste 
streams, as well as restricted substance policies and better 
enforcement of the brands restrictions on use of hazardous 
chemicals, also have a role to play. 

The focus on levels in products – while helpful - is not 
sufficient to drive the reduction and elimination of releases 
at the level of the manufacturing facility. The use of 
hazardous chemicals by suppliers needs to be subject to 
much greater scrutiny, through the creation of mechanisms 
to ensure transparency so that local populations can verify 
that discharges are indeed being eliminated. 

Toxic  
ThreadS
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Therefore, brands that already have credible commitments 
to zero discharges must likewise act on their Detox pledge 
and ensure that steps towards achieving a zero 
discharge is actually happening in practice. They 
should do this firstly by setting specific target dates for 
the rapid elimination of the use and discharge of certain 
hazardous chemicals, and secondly by ensuring credible 
transparency about the chemicals used and discharged 
by textile manufacturers, following the lead of H&M and 
Marks & Spencer, who have – in addition to their Zero 
Discharge by 2020 commitment – set clear intermediate 
targets for eliminating PFCs (by end of 2012 and mid 
2016 respectively), as well as engaging an initial group 
of their Chinese suppliers in local transparency of their 
discharges.141

As the deadline for achieving zero discharges draws nearer, 
the need for such comprehensive elimination plans grows 
increasingly urgent; as a priority these need to address 
the use of certain hazardous substances highlighted by 
Greenpeace142, including sufficient investment of brands’ 
resources.

Other brands need to join this Detox paradigm shift to 
eliminate hazardous chemicals, through credible individual 
Detox commitments to zero discharges of hazardous 
substances, along with a programme that can deliver 
results on the ground. Commitments with the necessary 
integrity – such as that just made by Marks & Spencer – will 
show transparency and a real ambition to follow-through. 

Suppliers also have a crucial role to play here, by taking 
responsibility for making a thorough inventory of all the 
chemicals used, and screen for hazardous substances that 
they use and identifying the points where these substances 
are discharged to the environment. Transparency of 
information, between suppliers, brands and critically, 
with local communities will help with the substitution 
of hazardous substances with safer alternatives. 

Finally, brands that have so far barely acknowledged 
their part in the toxic cycle of clothing urgently need to 
take responsibility for the hazardous substances used in 
their products and the manufacturing processes of their 
suppliers. Ignorance of the problem can no longer be an 
excuse.

To effectively resolve the pollution of our waters with 
hazardous chemicals, brands should:

1 adopt a credible commitment to phase out 
the use, from their global supply chain and all 
products, of all toxic chemicals by 1 January 
2020. 

Credible means based on the unambiguous 
adoption of three fundamental principles –
precaution137, comprehensive and complete 
elimination (zero discharge)138 and right-to-know.139  

2 Walk the talk by:

• Committing to disclose, at regular and relevant 
intervals (at least annually), information on the 
releases of toxic chemicals that are still used at 
their supplier’s facilities to the public, especially 
to local /national inhabitants (eg. using credible 
public information platforms140).

• Establishing clear and ambitious deadlines (with 
a fixed date) for elimination of priority substances 
such as APEs and PFCs. 

Key steps to Detox our clothes
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The need for government action

Governments need to do their share as well, and 
adopt a political commitment to “zero discharge” of all 
hazardous chemicals within one generation, based on 
the precautionary principle and including a preventative 
approach by avoiding the production and use, and 
therefore, exposure to hazardous chemicals.

This commitment must be matched with an implementation 
plan containing intermediate short term targets, a dynamic 
list of priority hazardous substances requiring immediate 
action based on the substitution principle, and a publicly 
available register of data on discharge emissions and losses 
of hazardous substances, such as a Pollutant Release and 
Transfer Register (PRTR). 

Governments must adopt comprehensive chemicals 
management policies and regulations in order to: 

• level the playing field and make leading brands’ actions a 
reality throughout the entire sector and beyond, as many 
of the hazardous chemicals used in textiles are also in use 
in other sectors;

• give industry a clear direction by showing that hazardous 
chemicals have no place in a sustainable society, which 
will in turn drive innovation towards safer alternatives; and

• prevent ongoing releases into the environment that may 
require future clean-up and have serious impacts upon 
the environment and on people’s health and livelihoods, 
especially in the Global South.

The role of “People Power”

The unassuming role of consumers in the chain of 
pollution that begins with the use of hazardous chemicals 
in textile production has also been highlighted by this 
report. It is inevitable that clothing products containing 
hazardous chemicals because they were manufactured 
using hazardous chemicals will release these substances 
when they are bought and washed by consumers – 
wherever they are in the world. 

As global citizens we can collectively:

• Choose to buy fewer new clothing products, and 
instead buy second-hand clothes where possible. This 
can also involve re-purposing and re-using older items 
to create “new” pieces for our wardrobes, or taking part 
in clothes swaps with friends;

• Influence brands to act responsibly on behalf of the 
planet and its people. The need for companies to make 
the right choices and protect future generations has 
never been greater than it is today, and brands need 
to be challenged on whether they have set a date for 
the elimination of the use of APEs and other hazardous 
chemicals in their supply chains; and

• Demand that governments act to restrict the sales and 
import of products containing hazardous chemicals.

Sign up to receive the Greenpeace newsletter in order to 
stay up-to-date with the latest developments within the 
Detox campaign and find out about opportunities to take 
part in collective activities to create a toxic-free future. 

Together we can demand that governments and brands 
act NOW to start Detoxing our rivers, Detox our clothing 
and ultimately, Detox our futures. 

A post-toxic world is not only desirable, 
it’s possible. Together we can create it. 

www.greenpeace.org/detox 



42  Greenpeace international Toxic Threads: The Big Fashion Stitch-Up

appendix 1 

Armani

Armani

Armani

Armani

Armani

Armani

Armani

Armani

Armani

Benetton

Benetton

Benetton

Benetton

Benetton

Benetton

Benetton

Benetton

Benetton

Vero Moda

Vero Moda

Vero Moda

Vero Moda

Vero Moda

Only

Only

Only

Only

Jack &Jones

Jack &Jones

Jack &Jones

Jack & Jones

Jack & Jones

Calvin Klein

Calvin Klein

Calvin Klein

Calvin Klein

Calvin Klein

TX12001

TX12002

TX12003

TX12004

TX12005

TX12006

TX12007

TX12008

TX12009

TX12010

TX12011

TX12012

TX12013

TX12014

TX12015

TX12016

TX12017

TX12018

TX12019

TX12020

TX12021

TX12022

TX12023

TX12024

TX12025

TX12026

TX12027

TX12028

TX12029

TX12030

TX12031

TX12032

TX12033

TX12034

TX12035

TX12036

TX12037

Thailand

Sweden

Switzerland

UK

USA

Russia

Italy

Italy

France

Mexico

Czech Republic

Switzerland

UK

Russia

Italy

Italy

Belgium

France

Mainland China

Mainland China

Denmark

Denmark

Lebanon

Mainland China

Mainland China

Denmark

Norway

Mainland China

Mainland China

Netherlands

Denmark

Lebanon

Germany

Philippines

Mexico

Netherlands

USA

Mainland China

Mainland China

Mainland China

Vietnam

Indonesia

Thailand

Vietnam

Turkey

Indonesia

Romania

Tunisia

Cambodia

Bangladesh

Cambodia

Mainland China

Egypt

Bangladesh

India

unknown

unknown

India

India

India

unknown

unknown

Mainland China

Turkey

unknown

unknown

Bangladesh

Turkey

Bangladesh

Egypt

Mainland China

Mexico

Jordan

Vietnam

underwear

shirt

jeans

polo shirt

underwear

underwear

underwear

t-shirt

bra

t-shirt

t-shirt

hoodie

t-shirt

t-shirt

jacket

sweatshirt

t-shirt (part of a set)

trousers

top

top

blouse

top

dress

jeans

t-shirt

jeans

jeans

t-shirt

underwear

polo shirt

jeans

t-shirt

underwear

underwear

jeans

underwear

jeans

woman

---

man

man

woman

man

woman

man

woman

child

child

man

child

child

child

child

child

child

woman

woman

woman

woman

woman

woman

woman

woman

woman

man

man

man

woman

man

man

man

man

woman

man

96% polyamide, 4% elastane

unknown

100% cotton excluded decorations

98% cotton, 2 % elastane

85% polyamide, 16% elastane

100% cotton

90% cotton, 10% elastane

100% cotton

87% nylon, 13% elastane

100% cotton

100% organic cotton

100% cotton

100 % cotton

100% cotton

outside: 70% cotton, 30% polyamide               

Inside: 100% polyester

100% cotton

100% cotton

100% cotton

61% cotton,  37% polyster,2% elastane

100% polyester

unknown

100% cotton

100% polyester

99% cotton, 1% elastane

Fabric 1- 86% viscose rayon, 5% elastane;        

Fabric 2-62% viscose rayon, 38% polyester

unknown

unknown

95% cotton, 5% elastane

96% cotton, 4% elastane

100% cotton

unknown

85% cotton, 15% viscose

82% polyester, 18% elastane

95% cotton, 5% elastane

100% cotton

95% cotton, 5% elastane

100% cotton exclusive of decoration

32

43

<1

4.8

1.2

<1

<1

*  <1

8.1

*  <1

*  <1

<1

*  <1

<1

95

11

<1

6.3

31

6.3

45

<1

130

5.5

*  32

730

38

*  <1

2 100

<1

17

*   4.6

9.0

20

56

<1

73

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

-

<5

-

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

-

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

-

-

-

-

-

-

-

223 440

-

128

33

-

47

-

-

-

-

-

-

-

-

-

-

-

18

-

-

14

-

-

-

17

-

-

-

-

-

BrandSample  
code

Place  
of sale

Place of 
manufacture

Kind of  
product

Man 
Woman 
Child

Fabric NPEs  
(mg/kg)

Amines 
(mg/kg)

Phthalates, 
total  
(mg/kg)

Table a1: concentrations of NPes, carcinogenic amines and phthalates in all articles tested

Details of all articles, including the concentrations of NPEs, carcinogenic amines and phthalates.  For NPEs, * indicates the analysis of a section 
of fabric bearing a plastisol print; for carcinogenic amines “<5 mg/kg” indicates that all quantified amines were below the detection limit (<5 mg/
kg) and where a specific amine is listed, all other quantified amines in that sample were below the detection limit (<5 mg/kg);  For phthalates, 
the total concentration of the 9 quantified phthalates is given (mg/kg), with the individual phthalate concentrations provided in Appendix 2;  
“–” indicates not tested, either due to being undyed fabric (for carcinogenic amines) or article without a medium/large sized plastisol print (for 
phthalates).  TX12066 was not tested as the item was identical to TX12068.

Appendix 1
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Calvin Klein

Calvin Klein

Calvin Klein

C&A

C&A

C&A

C&A

C&A

C&A

Diesel

Diesel

Diesel

Diesel

Diesel

Diesel

Diesel

Diesel

Diesel

Esprit

Esprit

Esprit

Esprit

Esprit

Esprit

Esprit

Esprit

Esprit

Gap

Gap

Gap

Gap

Gap

Gap

Gap

Gap

TX12038

TX12039

TX12040

TX12041

TX12042

TX12043

TX12044

TX12045

TX12046

TX12047

TX12048

TX12049

TX12050

TX12051

TX12052

TX12053

TX12054

TX12055

TX12056

TX12057

TX12058

TX12059

TX12060

TX12061

TX12062

TX12063

TX12064

TX12065

TX12066

TX12067

TX12068

TX12069

TX12070

TX12071

TX12072

South Africa

Indonesia

Canada

Mexico

Switzerland

Switzerland

Belgium

Hungary

France

Germany

Czech Republic

Spain

Russia

Italy

Austria

South Africa

Israel

Hungary

Mainland China

Hong Kong

Germany

Thailand

Finland

Switzerland

Russia

Belgium

Indonesia

Thailand

Philippines

Mexico

USA

South Africa

South Africa

Israel

France

Thailand

Vietnam

India

Mexico

unknown

unknown

unknown

unknown

unknown

Morocco

Turkey

Mainland China

Mainland China

Tunisia

Tunisia

India

Mainland China

Mainland China

Mainland China

Mainland China

unknown

Mainland China

Turkey

unknown

Mainland China

unknown

Indonesia

Indonesia

Indonesia

Mexico

Indonesia

Bangladesh

Vietnam

Vietnam

Vietnam

underwear

underwear

t-shirt

t-shirt

top

jacket

t-shirt

t-shirt

trousers

jeans

vest top

shorts

t-shirt

jeans

trousers

t-shirt

t-shirt

t-shirt

bra

dress

t-shirt

jacket

t-shirt

dress

coat

t-shirt

dress

jeans

beach shirt

jeans

beach shirt

trousers

raincoat

dress

t-shirt

man

man

man

man

child

child

man

child

child

man

woman

man

man

man

woman

man

man

man

woman

woman

youth

woman

woman

woman

woman

child

woman

child

child

man

child

man

child

woman

child

100% cotton

92% cotton; 8% Lycra

100% cotton

100% cotton

100% cotton

96% polyester, 4% elastane

100% cotton

100% cotton

70% cotton, 30% polyester

98% cotton, 2% polyurethane

100% cotton

100% cotton

100% cotton

100% cotton

76% cotton, 22% polyester, 2% elastane

100% cotton

100% cotton

100% cotton

surface 90% cotton, 10% elastane;                    

inside - 100% polyster

shell: 96% polyester, 4% elastane;                         

lining: 100% polyester

100% cotton

100% cotton

unknown

100% cotton

unknown

100% cotton

outer 100% polyester; inside 100% nylon

99% cotton, 1% elastane

body: 80% polyester, 20% elastane. sleeve: 

80% nylon, 20% elastane

70% cotton, 27% polyester, 3% elastane

body: 80% polyester, 20% elastane. sleeve: 

80% nylon, 20% elastane

100% cotton

100% cotton

100% polyester

100% cotton

14

5.6

*  4 000

*  45 000

6.9

64

*  <1

*  1.7

63

710

<1

<1

*  6.6

<1

<1

<1

*  16

*  <1

<1

<1

*  770

460

<1

1.1

17

27

66

<1

-

920

*  <1

1.3

*  700

43

*  110

<5

<5

<5

<5

-

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

-

<5

<5

-

<5

<5

<5

<5

-

<5

<5

<5

<5

<5

<5

-

-

9

61

-

-

33

18

-

-

-

-

56

-

-

-

83

57

-

-

14

-

-

-

-

-

-

-

-

-

14

-

14

-

25

BrandSample  
code

Place  
of sale

Place of 
manufacture

Kind of  
product

Man 
Woman 
Child

Fabric NPEs  
(mg/kg)

Amines 
(mg/kg)

Phthalates, 
total  
(mg/kg)
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Gap

Gap

H&M

H&M

H&M

H&M

H&M

H&M

Levi’s

Levi’s

Levi’s

Levi’s

Levi’s

Levi’s

Levi’s

Levi’s

Levi’s

Levi’s

Levi’s

Mango

Mango

Mango

Mango

Mango

Mango

Mango

Mango

Mango

Mango

Marks & Spencer

Marks & Spencer

Marks & Spencer

Marks & Spencer

Marks & Spencer

Marks & Spencer

Tommy Hilfiger

Tommy Hilfiger

Tommy Hilfiger

TX12073

TX12074

TX12075

TX12076

TX12077

TX12078

TX12079

TX12080

TX12081

TX12082

TX12083

TX12084

TX12085

TX12086

TX12087

TX12088

TX12089

TX12090

TX12091

TX12092

TX12093

TX12094

TX12095

TX12096

TX12097

TX12098

TX12099

TX12100

TX12101

TX12102

TX12103

TX12104

TX12105

 TX12106

TX12107

TX12108

TX12109

TX12110

Indonesia

Canada

Denmark

Spain

Belgium

Lebanon

Hungary

France

Hong Kong

Taiwan

Thailand

Philippines

Mexico

Switzerland

USA

South Africa

Belgium

Turkey

Indonesia

Philippines

Netherlands

Finland

UK

Spain

Austria

South Africa

Turkey

Lebanon

Israel

Thailand

Philippines

UK

UK

Turkey

Indonesia

Mexico

Sweden

USA

Pakistan

Indonesia

Turkey

India

Mainland China

Mainland China

Bangladesh

Mainland China

Vietnam

Mainland China

Thailand

Mainland China

Mexico

Turkey

Mexico

Vietnam

Mainland China

Unknown

Mainland China

Bangladesh

Vietnam

Mainland China

Mainland China

Turkey

Morocco

Turkey

Bangladesh

Indonesia

Mainland China

Mainland China

Indonesia

India

Turkey

Turkey

Turkey

Mexico

Vietnam

Philippines

jeans

t-shirt

t-shirt

dress

sweater

top

underwear

trousers

jeans

t-shirt

denim shirt

jeans

jeans

t-shirt

jeans

jeans

t-shirt

hoodie

t-shirt

t-shirt

jacket

t-shirt

jeans

t-shirt

trousers

t-shirt

rumper suit

coat

dress

underwear

shorts

underwear

pyjama top(pt set)

t-shirt

top

jeans

polo shirt

t-shirt

child

child

child

woman

man

woman

woman

child

man

man

woman

man

woman

man

man

woman

man

man

man

woman

woman

woman

woman

woman

woman

woman

woman

woman

woman

woman

man

woman

child

woman

woman

man

---

man

100% cotton

80% nylon 20% elastane

unknown

100% polyester

100% cotton

100% polyester

86% polyamide, 14% elastane

85% cotton, 14% polyester, 1% elastane

100% cotton

100% cotton

100% cotton

100% cotton

99% cotton, 1% elastane

100% Cotton

100% cotton

100% Cotton

100% cotton

unknown

100% cotton

100% cotton

98% cotton, 2% elastane.                                             

lining: 100% polyester

unknown

100% cotton

100% cotton

100% polyester

100% cotton

55% linen, 45% cotton

100% polyester

100% polyester

80% silk, 13% polyamide, 7% elastane

68% cotton, 32% polyamide

95 % cotton, 5% elastane

100% cotton

100% linen

100% polyester

100% cotton

unknown

100% cotton exclusive of decoration

3.8

*  8.6

*  <1

8.7

<1

1.6

<1

<1

<1

*  9.7

<1

600

3 100

*  <1

4 100

5.7

80

18

*  <1

<1

<1

<1

1 400

9 800

7.2

*  <1

1 500

15

1.3

2 100

620

<1

*  <1

84

550

500

<1

*  26

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

-

26

23

-

-

-

-

-

-

-

-

-

-

12

-

-

-

-

138

-

-

-

-

-

-

13

-

-

-

-

-

-

15

-

-

-

-

200 013

BrandSample  
code

Place 
of sale

Place of 
manufacture

Kind of  
product

Man 
Woman 
Child

Fabric NPEs  
(mg/kg)

Amines 
(mg/kg)

Phthalates, 
total  
(mg/kg)

appendix 1 
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Tommy Hilfiger

Tommy Hilfiger

Tommy Hilfiger

Tommy Hilfiger

Tommy Hilfiger

Tommy Hilfiger

Victoria’s Secret

Victoria’s Secret

Victoria’s Secret

Victoria’s Secret

Zara

Zara

Zara

Zara

Zara

Zara

Zara

Zara

Zara

Zara

Metersbonwe

Metersbonwe

Metersbonwe

Metersbonwe

Vancl

Vancl

Vancl

Vancl

Blažek

Blažek

Blažek

Blažek

TX12111

TX12112

TX12113

TX12114

TX12115

TX12116

TX12117

TX12118

TX12119

TX12120

TX12121

TX12122

TX12123

TX12124

TX12125

TX12126

TX12127

TX12128

TX12129

TX12130

TX12131

TX12132

TX12133

TX12134

TX12135

TX12136

TX12137

TX12138

TX12139

TX12140

TX12141

TX12142

Spain

Russia

Russia

Italy

Austria

Canada

Netherlands

Netherlands

USA

Canada

Mainland China

Taiwan

Germany

Thailand

Denmark

Spain

Turkey

Lebanon

Israel

Hungary

Mainland China

Mainland China

Mainland China

Mainland China

Mainland China

Mainland China

Mainland China

Mainland China

Czech Republic

Czech Republic

Czech Republic

Czech Republic
  

Turkey

Turkey

Mainland China

Sri Lanka

Bangladesh

Bangladesh

Mainland China

Mainland China

Sri Lanka

Mainland China

Mainland China

Bangladesh

India

Bangladesh

Turkey

Vietnam

Spain

Pakistan

Morocco

Pakistan

Mainland China

Mainland China

Mainland China

Mainland China

unknown

unknown

unknown

unknown

unknown

unknown

unknown

unknown

top

jeans

shirt

t-shirt

t-shirt

shorts

bra

bra

underwear

camisole top

jacket

trousers

dress

jeans

t-shirt

coat

shorts

jeans

dress

jeans

skirt

t-shirt

jeans

sweater

underwear

t-shirt

cardigan

jeans

jean shorts

shirt

t-shirt

underwear

woman

man

man

woman

man

man

woman

woman

woman

woman

child

child

woman

woman

---

child

woman

child

woman

child

woman

man

man

man

man

woman

child

man

man

man

man

man

80% polyester,  

20% viscose excluding decoration

100% cotton

100% cotton

96% cotton, 4% elastane excluding decoration

100% cotton

100% cotton exclusive of decoration

65% nylon, 35% elastane

satin- 90% nylon,10 % elastane; embroidery 

- 62% polyester, 38% nylon excluding 

decorations

95% cotton, 5% elastane

100% nylon excluding decoration

100% polyester

polyurethane fiber

100% polyurethane

98% cotton, 2% elastane

unknown

outershell: 100% polyester. body lining: 65% 

polyester, 35% cotton. filling: 100% polyester

outer-100% cotton;                                              

inner-67% polyester, 33% cotton

100% cotton

100% polyester

100% cotton

100% viscose rayon

100% cotton

79.1% cotton, 18.7% polyester, 2.2% other

100% cotton

100% cotton

50% cotton, 50% modal (modified cellulose)

67% polyster, 33% cotton

100% cotton

97% cotton 3% elasten

75%cotton, 20% PA, 5% EA

50% cotton, 45% modal, 5% elastane

50% cotton/45% modal, 5% elastene

30

17

<1

3.9

*  8.6

<1

<1

<1

*  7.0

10

2 600

79

9.6

<1

*  <1

25

<1

19

<1

29

<1

*  140

2 100

1 500

7.6

*  8.5

140

150

330

47

<1

<1

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

-

<5

<5

o-dianisidine        

(7 mg/kg)

<5

o-dianisidine       

(9 mg/kg)

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

<5

-

-

-

-

660 079

-

-

-

5217

-

-

-

-

-

4

-

-

-

-

-

-

10

-

-

-

87

-

-

-

-

-

-

BrandSample  
code

Place 
of sale

Place of 
manufacture

Kind of  
product

Man 
Woman 
Child

Fabric NPEs  
(mg/kg)

Amines 
(mg/kg)

Phthalates, 
total  
(mg/kg)
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appendix 2

Armani

Benetton

Benetton

Benetton

Only

Jack & Jones

Jack & Jones

Calvin Klein

C&A

C&A

C&A

Diesel

Diesel

Diesel

Esprit

Gap 

GAP

Gap

Gap

H&M

Levi’s

Levi’s

Levi’s

Mango

Marks & Spencer

Tommy Hilfiger

Tommy Hilfiger

Victoria’s Secret

Zara

Metersbonwe

Vancl

TX12008

TX12010

TX12011

TX12013

TX12025

TX12028

TX12032

TX12040

TX12041

TX12044

TX12045

TX12050

TX12054

TX12055

TX12058

TX12068

TX12070

TX12072

TX12074

TX12075

TX12082

TX12086

TX12091

TX12098

TX12105

TX12110

TX12115

TX12119

TX12125

TX12132

TX12136

Italy

Mexico

Czech Republic

UK

Mainland China

Mainland China

Lebanon

Canada

Mexico

Belgium

Hungry

Russia

Israel

Hungry

Germany

USA

South Africa

France

Canada

Denmark

Taiwan

Switzerland

Indonesia

South Africa

UK

USA

Austria

USA

Denmark

Mainland China

Mainland China

Turkey

Romania

Tunisia

Bangladesh

unknown

unknown

Bangladesh

India

Mexico

Unknown 

Unknown 

Mainland China

Mainland China

Mainland China

Unknown

Indonesia

Vietnam

Vietnam

Indonesia 

Turkey

Mainland China

Turkey

Mainland China

Turkey

Turkey

Philippines

Bangladesh

Sri Lanka

Turkey

Mainland China

unknown

BrandSample  
code

Place  
of sale

Place of 
manufacture

410

23

6.3

7.3

4.8

4.4

3.5

4.1

< 3.0

16

4.4

8.5

37

3.9

5.3

4.4

3

6.5

4.5

3

< 3.0

3.5

7.9

3.4

< 3.0

4.6

19

3.4

< 3.0

6.1

3.9

DIBP

<3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

DIDP

<3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

14

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

200 000

320 000

< 3.0

< 3.0

< 3.0

< 3.0

DINP

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

11

< 3.0

< 3.0

< 3.0

< 3.0

DnOP

200 000

9.6

4.8

< 3.0

5.9

5.8

< 3.0

< 3.0

42

13

< 3.0

24

16

53

5.6

< 3.0

6.3

< 3.0

< 3.0

3.8

4.4

5.1

120

< 3.0

15

< 3.0

56 000

5 200

3.8

3.4

58

DEHP

23 000

55

7

9.1

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

8.9

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

23

4

< 3.0

< 3.0

< 3.0

BBP

17

11

5.2

20

4

3.7

9.8

4.7

4.5

4

4.5

15

22

< 3.0

3.4

4.2

4.5

13

3.2

< 3.0

6.5

< 3.0

4

9.8

< 3.0

4.7

21

3.1

< 3.0

< 3.0

22

DnBP

13

29

9.4

11

3.3

< 3.0

3.7

< 3.0

< 3.0

< 3.0

< 3.0

8.5

8.1

< 3.0

< 3.0

5.8

< 3.0

5.8

18

16

23

3.3

5.8

< 3.0

< 3.0

3.6

4.9

6.2

< 3.0

< 3.0

3

DEP

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

DMP

Table a2: concentrations of individual phthalates in the 31 articles tested

Appendix 2

Concentrations (mg/kg), in plastisol printed fabric, of the following phthalates; 
dimethyl phthalate (DMP), diethyl phthalate (DEP), di-n-butyl phthalate (DnBP), 
diisobutyl phthalate (DIBP), butyl benzyl phthalate (BBP), di-2-ethylhexyl 
phthalate (DEHP), di-n-octyl phthalate (DnOP), diisononyl  phthalate (DINP) and 
diisodecyl phthalate (DIDP).



Greenpeace international Toxic Threads: The Big Fashion Stitch-Up 47  

 appendix 2
im

ag
e ©

 Lance Lee / G
reenpeace



48  Greenpeace international Toxic Threads: The Big Fashion Stitch-Up

appendix 3

Armani

Armani

Armani

Armani

Armani

Armani

Armani

Armani

Armani

Benetton

Benetton

Benetton

Benetton

Benetton

Benetton

Benetton

Benetton

Benetton

Vero Moda

Vero Moda

Vero Moda

Vero Moda

Vero Moda

Only

Only

Only

Only

Jack & Jones

Jack & Jones

Jack & Jones

Jack & Jones

Jack & Jones

Calvin Klein

Calvin Klein

Calvin Klein

Esprit

Esprit

Esprit

Esprit

TX12001

TX12002

TX12003

TX12004 

TX12005

TX12006

TX12007

TX12008

TX12009

TX12010

TX12011

TX12012

TX12013

TX12014

TX12015

TX12016

TX12017

TX12018

TX12019

TX12020

TX12021

TX12022

TX12023

TX12024 

TX12025 

TX12026 

TX12027 

TX12028

TX12029

TX12030

TX12031

TX12032

TX12033

TX12034

TX12035

TX12056

TX12057

TX12058

TX12059

12

13

26

17

26

19

6

9

13

15

33

18

11

19

21

17

22

7

7

0

15

43

9

19

1

12

16

56

20

28

26

17

20

20

46

11

7

19

13

8

5

13

9

5

7

5

7

1

10

14

12

6

11

13

10

10

5

7

0

11

14

8

12

0

9

12

15

11

14

11

12

6

15

14

1

7

6

7

6

4

12

9

5

7

3

7

0

10

11

10

5

9

11

8

7

4

7

0

11

13

8

11

0

8

10

13

8

12

11

11

6

13

13

0

7

6

7

Y

Y

Y

Y

Y

Y

Y

Y

Y

BrandSample  
code

No. of 
chemicals 
isolated

No. of 
chemicals 
reliably 
identified

Linear 
alkanes

Benzophenone  2,6-Di-
tert-butyl-
4-methyl-
phenol

Ethanol, 
2-(2-butoxy-
ethoxy)- & 
derivatives*

Table a3: additional substances identified using qualitative chemical screening

Appendix 3

Additional substances identified in individual items by qualitative chemical 
screening, including the total number of compounds isolated and reliably 
identified for each sample.

1,1’-Biphenyl  Benzyl 
benzoate

Y
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butyl*

methyl*

methyl*

octadecyl*

Y

methyl”

methyl*

methyl*

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

octyl-diphenylamine

Nonylphenol Hexadecanoic 
acid  
(& esters*)

Octadec -anoic, 
-enoic and 
-adienoic acid  
(& esters*)

Amyrin α-Amyrenone Cholesterol Squalene Others

Y

Y

Y

Y

Y

Y

Y

Sitosterol
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Esprit

Esprit

Esprit

Esprit

Esprit

Levi’s

Levi’s

Levi’s

Levi’s

Levi’s

Levi’s

Levi’s

Levi’s

Levi’s

Levi’s

Levi’s

Zara

Zara

Zara

Zara

Zara

Zara

Zara

Zara

TX12060

TX12061

TX12062

TX12063

TX12064

TX12081 

TX12082

TX12083

TX12084 

TX12085

TX12086

TX12087

TX12088

TX12089

TX12090

TX12091

TX12121

 

TX12122

TX12123

TX12124

TX12125

TX12126

TX12127

TX12128

27

17

14

35

14

24

15

61

38

32

24

38

31

32

15

22

56

58

18

60

44

30

35

28

9

8

3

14

5

11

9

14

17

11

10

14

13

10

10

5

15

13

5

11

13

9

13

4

7

6

2

11

4

8

7

11

11

9

7

10

9

9

10

5

13

9

3

11

11

8

7

3

Y

Y

Y

Y

Y

Y

acetate*

BrandSample  
code

No. of 
chemicals 
isolated

No. of 
chemicals 
reliably 
identified

Linear 
alkanes

Benzophenone  2,6-Di-
tert-butyl-
4-methyl-
phenol

Ethanol, 
2-(2-butoxy-
ethoxy)- & 
derivatives*

1,1’-Biphenyl  Benzyl 
benzoate

Y

Y

Y
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Y

Y

isopropyl*

methyl*

Y

methyl*

isopropyl*

methyl*

Y

Y

Y Y

Y

Y

Y

benzenemethanamine, 

N-(phenylmethyl-

Ethanol, 2-(tetradecyloxy)-

Bis(2-ethylhexyl) maleate

Benzene, 1,1’-(3-methyl- 

1-propene-1,3-diyl)bis-

Benzyl naphthyl ether

Nonylphenol Hexadecanoic 
acid  
(& esters*)

Amyrin α-Amyrenone Cholesterol Squalene Others

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Sitosterol

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Octadec -anoic, 
-enoic and 
-adienoic acid  
(& esters*)
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1 Armani, Benetton, Blazek, C&A, Calvin Klein, Diesel, Esprit, Gap, H&M, 
Jack & Jones, Levi’s, Mango, Marks & Spencer, Metersbonwe, Only, Tommy 
Hilfiger, Vancl, Vero Moda, Victoria’s Secret, and Zara.

2 The phthalates that were identified in the four samples with high 
concentrations were DEHP and DINP, with one sample also containing BBP. 
DEHP and BBP are known to be toxic to the reproductive system and have 
been listed as “substances of very high concern” under the EU regulation 
REACH. DINP is also toxic at high doses and has some hormone disrupting 
effects.

3 Amines are used in the manufacture of azo dyes and can subsequently 
be released when they are chemically broken down. The amine found in the 
samples – o-dianisidine – is cancer causing, and possibly cancer causing 
in humans, and is regulated in the EU and elsewhere along with other 
cancer-causing amines. The levels found in these samples were below the 
strictest of these regulatory limits. However, any detectable presence of 
such a carcinogenic compound is of concern due to its intrinsic hazardous 
properties. 

4 This was the second of three investigations by Greenpeace looking at 
the discharge of hazardous substances from the textile industry and their 
presence in clothing sold by major brands. NPEs were found in 78 articles, 
two thirds of the garments tested, demonstrating their use during the 
manufacturing process and their inevitable discharge to rivers in the country 
of origin.

5 There have been restrictions on the use of NPEs by industry for almost 
20 years. Although there are currently no regulations that restrict the 
sale of products containing NPE residues, measures are currently under 
development within the EU. Once released to the environment, NPEs 
degrade to nonylphenols, which are known to be toxic, through acting as 
hormone disruptor, persistent and bioaccumulative (accumulates in living 
organisms). Nonylphenol is known to accumulate in living organisms.

6 ppm = parts per million

7 A summary of the number of samples containing NPEs within various 
ranges of concentration is given in:  
Brigden K, Labunska I, House E, Santillo D & Johnston P (2012). Hazardous  
chemicals in branded textile products on sale in 29 places during 2012. 
Greenpeace Research Laboratories Technical Report 06/2012.  
http://www.greenpeace.org/international/big-fashion-stitch-up

8 Greenpeace (2011a). Dirty Laundry 2: Hung Out to Dry. Unravelling the 
toxic trail from pipes to products. Greenpeace International, 2011.  
http://www.greenpeace.org/international/en/publications/reports/Dirty-
Laundry-2

9 Oxfam (2004). Trading away our rights: women working in global supply 
chains.  
http://www.offsetwarehouse.com/data/files/resources/taor.pdf.  
Accessed 4 September 2012

10 Siegle, Lucy (2011). To Die For: is Fashion Wearing out the World? Fourth 
Estate

11 This was the second of three investigations by Greenpeace looking 
at the discharge of hazardous substances from the textile industry and 
their presence in clothing sold by major brands. NPEs were found in 78 
articles, two thirds of the products, demonstrating their use during the 
manufacturing process and their inevitable discharge to rivers in the country 
of origin.

12 For more information on previous investigations, see www.greenpeace.
org/detox

13 Greenpeace (2011b). Dirty Laundry. Unraveling the corporate 
connections to toxic water pollution in China. Greenpeace International, 
2011.  
http://www. greenpeace.org/dirtylaundryreport

14 Greenpeace (2012). Dirty Laundry: Reloaded How big brands are 
making consumers unwitting accomplices in the toxic water cycle. 
Greenpeace International, 2012.  
http://www.greenpeace.org/international/en/publications/Campaign-
reports/Toxics-reports/Dirty-Laundry-Reloaded

15 ENDs (2012a). Chemicals in clothing imports may harm rivers. ENDS 
Report 451, 29 August 2012, p. 19, reporting on a new study by the UK 
Environment Agency, due to be published at the end of 2012, which also 
found that 29 out of 100 samples of cotton pants had levels of NPEs up 
to 1,800 ppm. 

16 Greenpeace International employed a system aimed at ensuring only 
authentic brand products were tested. Campaigners in national and 
regional Greenpeace offices were asked to purchase products from 
authorised dealers only. This required identifying authorised sellers by 
visiting the brand websites or the websites of well-known department 
stores. In cases of uncertainty, other measures were taken to ensure 
that only authentic products were purchased, including obtaining written 
confirmation from brands about the locations of their authorised dealers, 
taking pictures of the stores selling brand products, and keeping the 
receipts for, and labels and tags of, the products purchased. 

17 For a full description of the methodology, see: Brigden K et al (2012) 
op cit.

18 “Zero” or “Elimination” needs to be verified using the best technology 
available. For NPEs, (for which there are no natural background levels), 
residues in textiles can be verified with a detection limit of 1ppm, as 
shown by this study. As technology develops the achievable detection 
limit may progressively decrease.

19 A summary of the number of samples containing NPEs within various 
ranges of concentration is given in Brigden K et al (2012) op cit.

20 In the five countries of manufacture where NPEs were not detected, 
only a small number of articles were tested – Cambodia (2 articles), 
Jordan (1 article), Romania (1 article), Spain (1 article), and Tunisia (3 
articles) – and therefore cannot be taken to indicate that textile products 
manufactured in these countries in general do not contain detectable 
residues of NPEs.

21 Our sample code: TX12041

22 Our sample code: TX12096

23 For example:

The Recommendation agreed by the Paris Commission (now part of 
the OSPAR Commission) in 1992 required the phase-out of NPEs from 
domestic cleaning agents by 1995, and from industrial cleaning agents by 
the year 2000. 

PARCOM (1992).PARCOM Recommendation 92/8 on 
nonylphenolethoxylates, OSPAR Convention for the Protection of the 
Marine Environment of the North-East Atlantic, OSPAR Commission, 
London: 1 p. 

OSPAR (1998). OSPAR Strategy with Regard to Hazardous Substances, 
OSPAR Convention for the Protection of the Marine Environment of the 
North-East Atlantic, OSPAR 98/14/1 Annex 34

EU (2001). Decision No 2455/2001/EC of the European Parliament 
and of the Council of 20 November 2001 establishing the List of Priority 
Substances in the field of Water Policy and amending Directive 2000/60/
EC, Official Journal L 249, 17/09/2002: 27-30

24 The Swedish government has recently submitted notifications of intent 
to propose restrictions on the sale of textile and leather articles containing 
residues of nonylphenol or NPEs within the EU (KEMI 2012).

KEMI (2012) Proposals for new restrictions under REACH. Swedish 
Chemicals Agency (KEMI).  
http://www.kemi.se/en/Content/Rules-and-regulations/Reach/
Begransningsregler-bilaga-XVII/Proposals-for-new-restrictions/

Endnotes
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25 OSPAR (2004). Nonylphenol/nonylphenol ethoxylates, OSPAR Priority 
Substances Series 2001, updated 2004, OSPAR Convention for the 
Protection of the Marine Environment of the North-East Atlantic, OSPAR 
Commission, London, ISBN 0-946956-79-0: 20 pp.  
http://www.ospar.org/documents/dbase/publications/p00136_BD%20
on%20nonylphenol.pdf
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28 Jobling S, Sheahan D, Osborne JA, Matthiessen P & Sumpter JP (1996). 
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the Council of 18 June 2003, amending for the 26th time Council Directive 
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