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Introduction

We all need something to wear. Preferably something 
fashionable and attractive, something that matches our 
personality, mood, occupation or the environment we’ll 

be in. We all need a healthy planet, too; a place with an abundance 
of clean water and breathable air. And we need a safe and healthy 
place to work. As it happens, that first need for fashion has at 
times conflicted with those needs for a clean environment and 
safe workplace.

The good news is, we can get there! Yes, the production and delivery 
of apparel and footwear has historically had an environmental 
impact, and the future trend lines have been worrisome. But 
the industry is eagerly addressing the situation and detoxing its 
processes.

To be sure, it takes a lot of effort. The fashion industry’s  supply 
chain is full of places where chemicals enter the picture. It’s 
essential to have eyes on what all those chemicals are, how they’re 
used, which are hazardous and what eventually happens to them. 
It requires transparency, ingenuity and dedication, but the payoff 
is priceless.

The goal of this book is to demystify the relationship between 
chemicals and fashion, create a better understanding and effect 
positive change. This book was created for fashion lovers by peo-
ple who love fashion – but who also love people and this planet.

About This Book
Detoxing the Fashion Industry For Dummies, Limited Edition, is your 
guide to this revolution in fashion creation. It’s packed with details 
about how apparel production works, what goes into the process 
and how it can impact the environment. The book delves into the 
chemistry involved, and underscores the fact that chemistry isn’t 
good or bad in and of itself – it’s the details that matter.

Read on and you’ll learn more about how detox can happen, 
through careful identification and stewardship of chemicals. It 
discusses how it’s sometimes possible to substitute better options 
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or more innovative processes. And it introduces the concept of the 
Manufacturing Restricted Substances List.

This book comes to you with information from the ZDHC 
Foundation, the organisation established to direct the industry 
down this path. ZDHC is short for Zero Discharge of Hazardous 
Chemicals, and is a multistakeholder initiative of the apparel and 
footwear industry.

The organisation has created guidelines for brands, producers and 
chemical suppliers to follow, along with comprehensive training 
for those ready to proceed. It’s all about reducing the chemical 
footprint of fashion and driving safer chemistry.

Foolish Assumptions
Who are you, the reader? Though we haven’t yet met, we went 
ahead with some assumptions:

 » You have a strong interest in the fashion industry, either as 
an executive, an employee . . . or maybe an enthusiastic 
consumer!

 » You also have a strong interest in ensuring a healthy future 
for our planet and the people in this industry.

 » You want to learn more about detoxing the industry, and 
would appreciate a high-level primer.

Icons Used in This Book
There in the margins you’ll find a series of icons. They do a lot 
more than just decorate the page  – they point out something 
important.

Need to save some time and skim through the book? Be sure to 
read these paragraphs so you won’t miss the key points.
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This icon directs you to some helpful advice for creating a 
successful detox programme.

We’re talking chemistry, but we’re trying to keep things as simple 
as possible. But if you’re into the more complex details, read the 
paragraph next to this icon.

Again, we’re talking chemistry and hazards. Here’s a note about 
things that could go awry.

How This Book Is Organised
This book is divided into chapters that explore the detox  
journey – where it’s been, where it is now and what the future 
might hold. But you don’t need to read it in order. If you see a 
chapter that piques your interest, dive right in.

 » Chapter 1: Shining the Spotlight on Fashion and Chemicals. 
Head here to find out how fashion industry leaders started 
making a positive change and how ZDHC came into being to 
provide guidance and education to help them.

 » Chapter 2: Colouring the Fashion Industry. This chapter 
explores the fashion industry, the role fashion plays and the 
way that chemistry helps to make it all happen.

 » Chapter 3: Learning Why Chemistry Isn’t ‘Good’ or ‘Bad’. 
Here, discover insights to help move past basic labels and 
recognise how the fashion industry can improve its 
chemistry, its processes and its impact on the environment.

 » Chapter 4: Understanding the Ingredients. This chapter 
discusses where materials and ingredients originate. And it 
explores the question of whether top-quality inputs always 
lead to top-quality outputs.

 » Chapter 5: Manufacturing Textiles. Discover more about 
the manufacturing process in this chapter.

 » Chapter 6: Doin’ a Deep-Down Detox. This chapter provides 
high-level details about how a detox actually works.

These materials are © 2020 John Wiley & Sons, Ltd. Any dissemination, distribution, or unauthorized use is strictly prohibited.
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 » Chapter 7: Envisioning the Future. Picture a future where a 
healthy planet can coexist with fashion – find out how in this 
chapter.

 » Chapter 8: Ten Misunderstandings about Chemicals 
and Fashion. The famous For Dummies Part of Tens chapter 
in this book is all about busting the myths surrounding 
chemicals in fashion.

Where to Go from Here
It’s simple  – just turn the page! Or flip through and find the 
 subject that interests you the most. The way we’ve designed this 
book, you can navigate however works best for your needs. If 
you skip a section or choose something other than front-to-back 
order, you’ll be fine. Enjoy!
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Chapter 1

IN THIS CHAPTER

 » Linking chemicals with the high street

 » Mapping the way to zero

Shining the Spotlight on 
Fashion and Chemicals

The fact that you’re reading this book suggests that you have 
an interest in seeing positive change in the way apparel is 
produced and sold. The environmental impact of the fash-

ion industry is a topic of interest for a lot of people, which is a 
good thing. It was not always such a high-profile subject, 
however.

This chapter explains how the work of environmental organ-
isation Greenpeace switched on a powerful spotlight and many 
industry leaders signed up to transform the industry and start 
making a difference. The second part of this chapter tells that 
story: how the fashion industry launched ZDHC to help provide 
guidance and education, and bring about positive change.

Linking Chemicals with the High Street
Greenpeace started its campaign for detoxing fashion in 2011, 
releasing a report called ‘Dirty Laundry’ that took a look at, 
among other things, the wastewater in such textile-heavy places 
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as Guangdong and Zhejiang in China. Greenpeace found that 
wastewater there contained chemicals that could impact repro-
duction or cause cancer. And it named the names of a number of 
global brands whose products originated in the area.

It marked the first time a nongovernmental organisation (NGO) 
sought to shine a spotlight on the environmental impacts of 
apparel production, including access to clean drinking water. The 
effort has, indeed, got a lot of people talking and thinking. By 
the time the group released its 2016 report, Greenpeace’s call to 
action had collected the support of more than six dozen compa-
nies, from fashion brands to textile suppliers to retailers.

Mapping the Way to Zero
When Greenpeace publicly called out the wastewater situation in 
textile manufacturing areas of China, its aim was to encourage 
change in the fashion industry. The efforts certainly got a lot of 
attention, and they helped to accelerate a lot of positive industry 
developments.

The industry took these initiatives as a challenge to create ZDHC 
in 2011. A coalition of leading brands pledged that they would end 
the release of harmful substances from their supply chains by 
2020. Thus was born the Zero Discharge of Hazardous Chemicals 
Foundation, or ZDHC.

The Roadmap to Zero Programme is the programme under the 
ZDHC Foundation that develops the tools and guidance. By 2014 
the organisation released the initial version of its Manufacturing 
Restricted Substances List (see more about MRSLs in Chapter 6). 
That initial ZDHC MRSL was accompanied by chemical guidance 
sheets, and the following year it was revised so that it also covered 
leather and coated fabrics.

By 2015, ZDHC had updated its Joint Roadmap and settled in 
as a Dutch Foundation based in Amsterdam. Its vision is clear: 
 implement sustainable chemistry on a widespread basis, and 
drive industry best practices and innovations that will protect 
consumers,  workers and the environment.
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ZDHC’s collaborative multi-stakeholder approach concentrates 
its efforts on three main tasks:

 » Set standards and provide guidance: This involves creating 
tools and processes that can become industry standards.

 » Implement collaboratively: ZDHC develops and executes 
action plans aimed at achieving widespread implementation 
and industry adoption.

 » Build engagement: ZDHC identifies and engages with key 
stakeholders and partners to ensure that its approaches 
maintain credibility and relevance on both global and 
local levels.

WHO MADE MY CLOTHES?
One key to building this movement’s momentum has been digital 
 storytelling. It’s easy enough to walk into a clothing store or order 
apparel online and give virtually no thought as to where the clothing 
came from and the path it took on the way to your wardrobe. Those 
hoping to change industry practices have aimed to drive awareness 
in many ways, including through social media.

The #whomademyclothes initiative is one way clothing buyers and 
makers are connecting to share their stories. It’s an online dialogue 
between brands and people supported by Fashion Revolution, a 
global movement bringing together the industry and the public.

Its stated aim is to radically change how clothing is sourced, produced 
and consumed, fostering transformation from farmer to consumer. As 
the movement states, ‘the more people who ask #whomademyclothes, 
the more brands will listen.’
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Chapter 2

IN THIS CHAPTER

 » Exploring the fashion industry

 » Understanding fashion

 » Spotlighting the role of chemistry

Colouring the Fashion 
Industry

What’s your favourite colour? Blue? Pink? Yellow? Purple? 
Most likely, a look into your wardrobe will reveal the 
answer, because you’ve probably purchased a fair 

amount of clothing sporting your favourite colour. It feels good to 
wear that colour. It makes you happy, and it makes a statement 
about who you are and what you like.

Such is the power of fashion. Styles and colours define us and help 
us send messages to the world around us that are bold or sublim-
inal. We spend a lot of time shopping and browsing, trying to find 
something just right, but we may not give a lot of thought to how 
a particular garment came to look the way it does. This chapter 
explores the fashion industry, the role fashion plays and the way 
that chemistry helps make it all happen.

Exploring the Fashion Industry
Humans are an incredibly diverse species, and global cultures 
vary dramatically. There are some common threads, of course. All 
people need food and water to survive. And the vast majority wear 
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some kind of clothing wherever they go, whatever they do. Many 
generations ago, people often made their own clothing, but for 
the most part, that’s a lost art. Hence the need for an industry to 
make clothing.

Because clothing is such a basic human necessity, and the aver-
age person no longer knows how to make it, it should come as 
no surprise that the fashion sector is one of the world’s biggest 
industries. Millions and millions of people work in some part of 
the fashion industry around the world, and industry revenues far 
exceed a trillion dollars.

What has come to be known as ‘fast fashion’ has amplified the 
growth of the industry significantly. Simply put, humans are buy-
ing clothing items faster, more often and less expensively than 
they used to.

New styles are emerging more quickly than ever, moving rapidly 
from the runway to the retail shop. That means that people need 
to buy new clothes more often if they wish to keep up and, just 
as fashion trends cycle in and out more quickly, so do the clothes 
in individual wardrobes. Studies have found that, compared to a 
decade and a half ago, people these days are buying 60 per cent 
more clothing items, and they’re keeping their clothes for only 
half as long as they used to.

The fashion industry is revelling in the growth resulting from fast 
fashion. Between 2000 and 2014, clothing production doubled, 
hitting 100 billion garments in 2014 for the first time ever. That 
divides out to more than a dozen new garments for every person 
in the world.

It’s an industry that crosses many borders, involves many steps, 
touches nearly everyone’s lives and is incredibly powerful. It gen-
erates wages for many and major wealth for some.

Fashion has a significant impact on the environment in many 
ways; not all of them positive. That effect is what this book is all 
about, but before exploring the environmental impact, it’s worth 
taking a deeper dive into the world of fashion.
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Understanding Fashion
Notice the use of the term ‘fashion’ industry, not just ‘clothing’ 
industry. As established above, clothing is a basic human neces-
sity, but of course it’s far more than just utilitarian. What we 
wear makes a statement about who we are. It not only fulfils that 
functional and protective human need to wear clothing, it can 
also make us feel cool, glamorous and edgy, or safe, strong and 
comfortable.

In other words, what we wear is not just clothing, it’s fashion. 
Fashion is on-trend, it’s fun and it’s colourful. It’s an insight into 
culture and identity.

What we choose to wear is a key decision with regard to how we 
present ourselves and who we are to the world. For this reason, 
when we think of the word fashion, we think of words such as 
desirable, seasonal and fast-changing.

BRINGING PURPLE TO  
THE MASSES
Think, for a moment, about the colour purple. It’s relatively rare in 
nature, compared to other colours, and was particularly so in the 
world of our ancestors. Many of them never saw a purple flower, a 
purple fruit, or a purple bird or fish. And most of them did not own 
purple clothing, either.

Indeed, for centuries the colour purple was associated primarily with 
royalty, power and wealth. From a fashion perspective it was elite, 
because the dye used to produce purple fabric was rare and expensive. 
It was a royal colour because only rulers could afford to wear it.

About a century and a half ago, purple became much more accessible 
to the masses. In 1856, an 18-year-old English chemist named William 
Henry Perkin was trying to synthesise quinine, and he accidentally 
 created a synthetic purple compound. Costly purple dye gave way to 
affordable mauve colouring, and the average person gained access 
to clothing that once seemed royal. A serendipitous accident of 
 chemistry brought new colour to the world of fashion.



12      Detoxing the Fashion Industry For Dummies, Limited Edition

These materials are © 2020 John Wiley & Sons, Ltd. Any dissemination, distribution, or unauthorized use is strictly prohibited.

Spotlighting the Role of Chemistry
As is made clear in the sidebar discussing the colour purple, the 
history of the fashion industry is intimately tied to chemistry. 
Many different chemicals are involved in determining the colour 
of a fabric, and whether clothing is shiny, waterproof or of some 
other distinctive character.

Chemicals help determine whether clothing is water-resistant,  
and they can help make fabrics more durable. Chemicals have 
been used to alter the final product, such as fading the denim 
in  jeans or jackets. Chemicals play a role in virtually every step 
in the supply chain that links raw materials in a source country 
to finished fashions displayed on racks in shops along every high 
street.

GOING MAD AS A HATTER
You’ve no doubt heard and probably used the phrase ‘mad as a  hatter’. 
What you may not know is that the phrase has its origin in the world of 
fashion, and is a rather shocking example of a time when the industry 
did not have a good handle on the chemicals it was using.

Back in the 18th and 19th centuries, many of the popular hats of the 
day included felt that was made from the fur of small animals, such as 
rabbits. In order to make that felt, industrial workers used a toxic sub-
stance known as mercury nitrate as part of the production process.

It’s pretty well known now that mercury is a poisonous substance, and 
must be handled with care. But back then, it was not handled with 
care. Workplace safety standards were often lax, and those workers 
who experienced prolonged exposure to mercury nitrate sometimes 
developed various physical or mental ailments.

Some had tremors that were dubbed ‘hatter’s shakes’; some devel-
oped speech problems. Some in the hat-making business ultimately 
suffered emotional instability and hallucinations. So now you know 
why Alice-through-the-Looking-Glass said that the famous Mad 
Hatter’s tea-party was ‘the stupidest tea-party I ever was at’!
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Given that fact, it’s worth pointing out a simple truth about 
chemicals: they’re everywhere, in everything. All things, all crea-
tures, all people are made of chemicals. That water you drink is 
dihydrogen monoxide. That sugar you add to your tea is a very 
specific chemical formulation of carbon, hydrogen and oxygen.

Many chemicals, in other words, are natural. Some people use the  
word ‘chemical’ as if it’s synonymous with ‘toxic’, but noth-
ing could be further from the truth. The more you read on these 
pages, the more you’ll discover about what chemicals are used, in 
what way and how they’re handled in the process.
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Chapter 3

IN THIS CHAPTER

 » Defining ‘good’ chemistry

 » Making the chemistry better

 » Identifying the toxic chemicals

Learning Why Chemistry 
Isn’t ‘Good’ or ‘Bad’

It’s human nature to try to categorise things as ‘right’ or 
‘wrong’, ‘black’ or ‘white’, and ‘good’ or bad’. Such polar 
opposites are fairly simple to describe and easy to understand. 

In real life, things just don’t separate out so clearly most of the 
time, and sometimes these kinds of descriptions don’t work at all.

Such is the case with chemistry. You may hear talk about ‘good’ 
chemicals and ‘bad’ chemicals, but the truth is that chemicals are 
neither good nor bad. What matters is the context, how and where 
they occur and how they’re used. This chapter provides insights 
to help move past basic labels and recognise how the fashion 
industry can improve its chemistry, its processes and its impact 
on the environment.

Defining ‘Good’ Chemistry
Think, for a moment, about the term ‘good chemistry’. That’s 
certainly a positive concept, especially when we use the term to 
describe a relationship between people. Good chemistry between 
people is all about trust, attraction and a healthy connection.
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When it comes to fashion, it’s important for chemistry to play 
a positive and healthy role as well. As mentioned above and in 
Chapter 2, chemistry in and of itself is neither good nor bad. But 
many people perceive the whole idea of chemistry as toxic, and 
it’s true that certain chemicals have the potential to cause harm. 
Nobody desires the harm, of course, but the fashion industry and 
its customers most definitely need the performance of chemi-
cals to help create the looks that people want and the traits they 
demand from their garments.

Like the look and feel of polyester, for example? You can’t 
have it without the grey metalloid chemical element known as  
antimony. Are bright colours part of your style? Many colours 
require chemical compounds known as azo dyes, and if you look 
those up online you’ll find chemical explanations and some posts 
that may seem alarming.

Ultimately, the fashion industry needs chemicals to make clothing.  
They have vital functional aspects that no one can do without.  
But it’s important to realise that some of the industry’s use of 
chemicals has historically hurt both people and the planet. That’s 
why the industry needs to work harder to find better ways of doing 
things.

Making the Chemistry Better
So, chemicals are in everything, and among the many people who 
rely upon them are fashion manufacturers. Certain chemicals are 
part of the finished product, and others were used at some point 
in creating the product.

Some chemicals, however, are inherently harmful or toxic. The 
fashion industry can make a difference by ‘detoxing’: by remov-
ing these chemicals or otherwise reducing their harmful impacts 
by keeping them out of the environment.

Speaking in the simplest of terms, the first step in detoxing 
the industry, then, is determining which chemicals need to be 
addressed. That means identifying which chemicals are part of 
the materials or used in the production process, and determining 
which might cause harm.
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And the second step is to detox. Of course, that sounds a whole 
lot simpler than it is in practice. For one thing, what is meant by 
the term ‘detox’? Does it mean reducing the levels of the harm-
ful chemicals? Does it mean not using them at all? Alternatively, 
could detoxing mean using potentially harmful chemicals in a 
process, but then removing them? If so, what happens to them 
after they’re removed? More on that later in this book.

Identifying the Toxic Chemicals
If you’re in the business of making apparel, you’re probably now 
thinking, ‘Let’s get specific and name some names of chemicals 
to watch out for’.

Some of the concerning chemicals are hazardous right from the 
start. Others eventually degrade into substances that cause trouble 
in the environment. Here are some of the oft-mentioned names:

 » APEOs: This acronym is short for alkylphenol ethoxylates, 
which show up in such things as detergents, softeners, spinning 
oils and other products that play a role in manufacturing. They 
can break down into alkylphenols substances that can be 
harmful to some aquatic organisms.

 » Azo dyes: These are used for colouring textiles, and while 
many can be safely used, some older, banned types can 
release substances called aromatic amines that may pose 
health risks for humans.

 » Halogenated flame-retardant chemicals: Here’s a great 
example of chemicals that have an incredibly important 
purpose in life. They’re used in everything from protective 
equipment to children’s sleepwear, things that really should 
not catch fire. That said, some brominated or chlorinated 
flame retardants can bioaccumulate and cause problems.

 » Formaldehyde: This can be used in textile finishing, and it 
can help garments resist wrinkling. But there are concerns 
that it could be linked to some cancers.

 » Chlorine: You may think of chlorine as bleach or the chemical 
in swimming pool water, and you’re right. It’s actually a 
chemical element, and certain compounds it forms can be 



18      Detoxing the Fashion Industry For Dummies, Limited Edition

These materials are © 2020 John Wiley & Sons, Ltd. Any dissemination, distribution, or unauthorized use is strictly prohibited.

both useful in apparel making and harmful to the environ-
ment. Examples include some chlorinated solvents, chloro-
benzenes and chlorophenols.

 » Heavy metals: No, not rock bands known for loud music and 
big hair. We’re talking about such things as lead, mercury, 
cadmium and chromium. They can show up in dyes and 
pigments, among other places, and some have been found 
to have a harmful impact on such things as the nervous 
system and the kidneys.

 » Organotins: These substances are based on tin, and their 
uses include fending off funguses. They may be used in 
very small amounts to help make flexible rubber materials. 
Unfortunately, they can also harm marine life, and possibly 
humans, too.

 » Perfluorinated chemicals: Also called PFCs, they’re useful 
for repelling water, oil and dirt. That’s great for a lot of 
clothing, but not so great for health. They take a very long 
time to break down, and some may be harmful.

 » Phthalates: These chemicals can make plastics more 
flexible, and have been used in everything from cosmetics 
to food packaging, and in plastisol screen prints on clothing. 
They tend to leach out of the plastics they’re used in, and 
can be especially harmful to children.
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Chapter 4

IN THIS CHAPTER

 » Starting with the source

 » Equating input with output

Understanding the 
Ingredients

This book is all about detoxing the fashion industry. It’s 
important to fully consider what that actually means. 
You  could interpret that as meaning removing hazardous 

 compounds that are already there, or it could mean keeping those 
toxic things from ever entering the picture at all. Either way, the 
quality of the ingredients matters a lot.

This chapter discusses why it’s important to start at the begin-
ning, where materials and ingredients originate. And it explores 
the question of whether top-quality inputs will always lead to the 
output you’re seeking.

Starting with the Source
When people decide to go on a detox, they focus on what they put 
into their body – the raw materials and ingredients. When you 
choose to eat organic, you trust the producer and you probably 
don’t go around testing each food product for compliance. You 
don’t have the time or money for that, and many of the producers 
of your food wouldn’t appreciate it if you and thousands of other 
customers drop by to audit the farm every day.
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But if you’re like many buyers of organic food, you may check 
for certifications. You’re not doing the research yourself, but you 
may want some assurance that proper processes were followed in 
production, and all the way back to the farm where the original 
meat, grains or vegetables were grown. You may want indepen-
dent verification that there were no pesticides used, or genetically 
modified ingredients.

In some countries, the government provides certification of 
organic status. Elsewhere, there may be third-party laboratories 
or organisations that put their stamp of approval on the claim 
that an item is organic.

As the fashion industry goes on its mission of detox, its approach 
bears some similarities. But you could say its efforts are quite a 
bit more intensive. As stated above, most buyers of organic food 
don’t make a trip to the farm, or send a representative to check 
things out. A fashion brand quite possibly will. Its commitment 
to detox is serious business, a commitment to consumers, to 
employees along the value chain, to the planet itself.

What about the government? Is it involved in policing the  
industry? Yes and no. To begin with, it depends on the country 
and its leaders’ appetite for regulation. But even when govern-
ments take a strong stand to protect their consumers from what 
they fear is ‘toxic clothing’, this doesn’t really solve the bigger 
problem.

That’s because testing the final product for compliance does 
nothing to protect the workers involved in producing the prod-
uct, nor the environment in production countries. That’s why a 
fashion industry detox must be a much more holistic endeavour, 
one that stretches all the way back to the base ingredients and the 
production environments, in whatever country they are.

Equating Input with Output
Do good inputs = good products? The answer is yes, most of the 
time. The converse is often true, too. Try to make a good sponge 
cake with cheap margarine and other poor ingredients. It’s not 
worth eating. To make it worth your while, you need butter and 
heavy cream of the highest quality. And you’ll be glad you insisted 
on farm-fresh free-range eggs (the well-treated hens who laid 
them will appreciate your environmental concern, as well).
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How about in the fashion industry? Does the same concept apply 
to chemistry and fashion? Do good inputs = good products, as well 
as a healthy environment along the way? Yes, to a certain extent. 
But the manufacturing processes are complicated, with lots of 
opportunities for contamination and hazardous compounds to 
enter the picture. And once they enter the picture, they’re likely 
to exit it again at some point, as discharge into the air, water or 
landfill.

That’s why the concept of detoxing the fashion industry must 
keep a close watch on the entire value chain. That’s true with gar-
ments, just as it is with the ingredients in your sponge cake. Your 
organic food item can’t just start out on an organic farm – it must 
traverse safely through the value chain, free of contaminants 
and questionable practices until it reaches your plate. It would 
be a waste to dehydrate those farm-fresh eggs, and a shame to 
mix your ingredients in a bowl contaminated with dishwasher 
detergent.

Again, what’s important is not just what’s at the beginning of the 
chain or just at the end, but all the way in-between. To ensure the 
legal compliance of products, brands will sometimes ‘DNA’-test  
those products to see what’s in them at the end. But is this a 
 sustainable model? And does it really address the key concerns? 
No, not at all.

WHAT’S THE LIMIT OF GOOD 
INGREDIENTS?
Removing or limiting troublesome ingredients is a worthy goal, and a 
complicated proposition. Improvements in the big picture come not 
just from paying attention to the ingredients themselves, but also the 
processes used in production, as well as the quantities involved.

If, for example, you have good ingredients but don’t process them the 
right way, you can still get bad output. Consider dye as an example. 
You may have adopted the best possible chemical from an environ-
mental perspective, but your process uses more dye than is needed. 
There is, after all, only so much dye that a product can absorb, and 
the rest goes down the drain into the wastewater. That’s wasteful 

(continued)
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economically, and also negative from an environmental point of view. 
Most importantly, it’s an issue with process, not the ingredient itself.

Just as a bad process can spoil the positive impact of a good ingredi-
ent, an innovative process can make all the difference. Some dyestuff 
companies, for example, have created dyes that require a lot less 
water. And the less water you use in your process, the less water 
waste you create. In that regard, a good ingredient can facilitate an 
improved process.

Then there’s a matter of contamination. You work with a variety of 
chemical companies in the creation of textiles. As they alter their 
ingredients, or add new processes, it opens up the possibility that 
harmful chemicals can enter the picture. Your product can end up 
being contaminated. You need to be able to trust the integrity of your 
suppliers and their products.

The question of quantity is an incredibly important one to consider. 
Suppose you’re choosing between two ingredients, one that you view 
as ‘very bad’, and one that seems only ‘slightly bad’. Imagine that your 
process uses a tiny amount of the ‘very bad’ chemical, and you switch 
to a new process that requires a lot of the ‘slightly bad’ chemical 
instead. You may end up in a worse spot than you were in before, 
despite using a better ingredient.

Salt, for example, seems like an ingredient that’s no more than ‘slightly 
bad’. After all, you use it on your food (and even in the aforementioned 
sponge cake)! Put too much of it into your body and you become ill. 
Put too much into the waterway outside of the production facility, 
and you can cause a lot of trouble to the environment.

(continued)
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Chapter 5

IN THIS CHAPTER

 » Following the chemistry

 » Flowing with water

 » Fuelling the industry

 » Improving manufacturing

Manufacturing Textiles

A detailed look at the way textiles and garments are manu-
factured reveals just how important it is to reduce the envi-
ronmental impact – and how complex the manufacturing 

process is. Chemicals play an essential and often irreplaceable role 
throughout the supply chain, especially where water supplies and 
waterways can be impacted, and where energy use is high.

This chapter explores the manufacturing process. It examines 
where chemicals come into the picture, looks into how water is 
impacted and how it can be protected, and outlines how industry 
players can learn the essentials for being the best possible envi-
ronmental stewards. If your job is in the apparel industry, this 
chapter may tie directly to the work you do. If you’re not in the 
business but picked up this book because you love fashion, feel 
free to read on as well, though this chapter may have more tech-
nical details than interest you.

Following the Chemistry
Various chemicals are used throughout the textile manufactur-
ing process and, as explained in Chapter  3, that doesn’t mean 
they’re all harmful. But ensuring the best and safest processes 
requires taking stock of all of the chemicals used along the way, to 
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determine what’s working and what could work better. The story 
of chemicals in the textile manufacturing process is a long and 
complicated one. Like all stories, it starts at the beginning.

The beginning may be on a farm. ‘Once upon a time, there was 
a field in which a farmer was planning to grow cotton,’ the 
story goes. People love to wear comfortable cotton clothing, so 
of course, many farmers want to grow cotton. But people aren’t 
the only creatures that love cotton. So do boll weevils. So do pink 
bollworms.

What to do about these awful pests? The most obvious answer 
is to apply pesticides. It turns out that farmers use pesticides on 
cotton more than just about any other crop. Less than 3 per cent 
of the cultivated land on the planet is planted with cotton, and 
yet cotton growers are said to use as much as 16 per cent of the 
world’s pesticides.

So, that’s an early stage in the process where chemicals may be 
introduced into the picture. What comes next? The fibre produc-
tion level. Cotton, for example, must be harvested, and some 
machine-based picking processes involve the use of a chemical 
defoliant to help keep leaves out of the way.

Or, take wool as another example. Farmers who raise sheep may 
use pesticides to protect the sheep and their coats, and once 
they’re sheared, the wool needs to be scoured and washed, a pro-
cess that may involve certain chemicals.

Natural fibre production is just one part of the story, though. 
There’s also synthetic fibre production, which involves the 
 combination of whatever chemicals are part of the recipe for the 
particular fibre being created. These may be petroleum oil based, 
with perhaps acids and salts added to convert the petroleum into 
a fibre. Those ingredients don’t just magically appear – oil, for 
example, must be extracted and refined, and those can be dirty 
processes too.

Continuing on with the manufacturing process, textile fibre will 
need to be spun into yarn. This stage may also require the use 
of certain chemicals, such as spinning oils and other additives. 
Without them, the end product may not be strong enough or 
consistent enough, or friction may cause trouble in the spinning 
process.
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The next step is the transformation from yarn into fabric. Chemi-
cals can be introduced into the process here, as well. Lubricants 
and sizing chemicals, for example, reduce friction and make 
the yarn strong enough for weaving. To make nonwoven fabric, 
chemical solvents or adhesives may be needed.

Then comes pre-treatment of fabric, to help dyes and other 
chemicals adhere better. What’s involved here depends on the 
fabric and the process, but it could include detergents and sol-
vents and scouring compounds, chemicals to remove the sizing 
agents added in the previous step, bleaches or acids, and yet more 
possibilities.

Now comes printing and dyeing. Beyond the dyes themselves, this 
stage of the manufacturing process may also require additional 
chemicals to adhere dyes, washing chemicals and PVC-based 
adhesives.

Finally, there are finishing treatments, with the choices varying 
depending on the kind and use of the fabric. There are chemicals 
for softening, chemicals for stiffening, chemicals that help gar-
ments resist wrinkles and creases, antibacterial treatments and 
chemicals that add water or stain resistance.

So, the fabric is now complete. But even that isn’t the end of the 
story. Cutting that fabric and sewing it into finished garments can 
create fumes and dust, and once the garments are finished, they 
may be treated with biocides to prevent mould during shipping 
and storage.

Add it all up, and there may be anywhere from tens or dozens of 
different chemicals used in the various stages of production of 
any given fabric and garment. In all, there are some 8,000 differ-
ent chemicals that may be used – which ones are chosen from the 
list depends on the specifics of the fabric and its intended uses. 
These chemicals don’t appear on the labels or in the product, but 
they certainly can impact those people working in the production 
process, as well as the environment in the production countries.

Indeed, not all chemistry remains in the product. Where does 
the  chemistry go? Through processing, many of the chemicals 
‘disappear’. Except that they don’t really. They simply ‘disappear’ 
into fresh water, air emissions and solid waste.
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Flowing with Water
The fashion industry is incredibly resource-intensive, and the 
greatest impact is on water. Producing apparel and footwear 
requires huge quantities of water, which can be problematic in 
more than one way. That high water usage can divert precious 
water supplies in areas where resources are strained. And if water 
is not treated properly following the production processes, it can 
be a threat to people and the environment.

Begin with the use of water itself. It’s remarkable how much water 
is used in the process of manufacturing virtually anything. Take a 
pint of beer as an example. It stands to reason that it takes at least 
a pint of water to make that pint of beer, but one study found that 
roughly 20 gallons of water is required to make every pint of beer. 
A two-litre bottle of soda can require nearly a hundred gallons, or 
even more. A burger? Perhaps 600 gallons of water.

Now consider fashion. Water is used throughout production, for 
such processes as sizing and desizing, scouring, bleaching, print-
ing and finishing. Research suggests that the production of a pair 
of blue jeans requires about 500 gallons of water. Less than a 
burger, perhaps, but still a lot of water.

It adds up quickly. One study focused just on India found that the 
textile industry consumes 425 million gallons of water there, each 
and every day. Now consider that as many as 100 million people 
in that country don’t have good access to safe water. That’s just 
one producing country (albeit one of the global leaders), but it 
provides a good illustration of the impact the fashion industry 
can have.

As it uses water, textile production can also pollute the water, all 
along the chain. Right from the start, chemicals used on the cotton 
farm can flow into nearby waterways. Likewise, waterways along-
side textile mills are easily contaminated with hazardous chemi-
cals used in production, and the same goes for factories where the 
finished garments take shape.

The quantities of chemicals are incredibly high. Consider China as 
an example. The Chinese Textile Industry Association estimates 
that about a quarter of all of the global chemical output is used in 
textile manufacturing, and according to the United Nations, some 
42 per cent of that usage takes place in China.
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The biggest impacts on the environment tend to be in production 
countries, including but not limited to global leader China. But 
they go further than that. Here’s something you may have never 
considered when buying clothes yourself. What happens when 
chemicals arrive on clothing that has been imported from places 
where the regulations are lax?

First of all, you wear those clothes after you buy them, which 
puts you into physical contact with whatever chemicals are in the 
clothes at the time they arrive in your wardrobe. Second, those 
chemicals eventually are removed from the clothing, a little bit at 
a time, every time you wash them. Bit by bit, the chemicals wash 
off the clothing and flow out of the drain hose from your washing 
machine. From there, they travel into the wastewater and, ulti-
mately, some enter the aquatic environment in your community 
and downstream.

Some production countries have no regulation of alkylphenol  
ethoxylates, or APEOs, which have a breakdown product that may 
be toxic to the aquatic environment. Monitors have found some 
clothing imports to be contaminated with APEOs when they arrive 
in their destination countries, where the clothes find their way 
into your wardrobe. The United Kingdom’s Environment Agency 
studied the issue, and determined that many kilogrammes of 
APEOs were probably getting into the water environment through 
the repeated washing of contaminated clothes.

When it comes to being the best possible stewards of water, 
the details of the processes are incredibly important. If you’re in 
the apparel-making business, minimising the impact requires 
well-designed water-treatment plants, stringent process controls 
during manufacturing and effective chemical management.

After any industrial use of water, fashion industry or otherwise, 
it’s essential to treat the water correctly before being released 
back into the environment. Local authorities around the world 
have established strict enforcement on contamination levels that 
could upset the ecosystem. Even the best chemical formulations 
contain elements that need to be removed. As for sludge removal, 
legislation and good practice call for safe methods of disposal.

The good news is that the majority of leading apparel brands are 
working hard to be strong environmental stewards. As explained 
in Chapter 1, they joined together to create the ZDHC Foundation. 
That led to the creation of the ZDHC Wastewater Guidelines, which 
set expectations that go well beyond regulatory requirements. 
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The guidelines establish wastewater parameters and set up pass/
fail guidelines for hazardous chemicals.

The guidelines build upon the ZDHC Manufacturing Restricted 
Substances List (you can find more details about this in Chapter 6). 
This particular list bans certain chemicals from  facilities that 
 process textiles and trim parts for the fashion and footwear indus-
tries. The Wastewater Guidelines call for testing for the restricted 
chemicals to determine whether they’re being intentionally used 
in the manufacturing process.

Under the Wastewater Guidelines, water must be treated before 
being released, to ensure that covered chemicals have been 
removed physically, through chemical reactions, or by way of bio-
logical degradation. How is it determined whether facilities are 
meeting the guidelines? Through testing, which happens twice a 
year and covers these things:

 » Conventional parameters: This includes salts and the amount 
of oxygen consumed (biochemical oxygen demand) and metals, 
and the relative success in meeting the limits are classified into 
one of three levels. The amounts of the specific chemicals can 
be described as meeting foundational limits, meaning they fall 
within legal discharge requirements and input controls. They 
can meet progressive limits that demonstrate more sophisti-
cated understandings of chemical management and more 
advanced wastewater-treatment processes. Or, performance 
can be classified as aspiration, meaning it’s best in class and 
striving for continuous improvement.

 » ZDHC MRSL parameters: These focus on priority hazardous 
chemicals. Rather than follow the three-level approach estab-
lished for conventional parameters, these measurements are 
graded on a pass/fail basis.

Caring for the Water
It’s vital that the fashion industry ensures that it’s a strong stew-
ard of the world’s water resources. Many parts of the world are 
impacted by the global water crisis, and the industry must be part 
of the solution, not the problem.

The most recent statistics from World Vision indicate that more 
than 800 million people around the world lack access to clean 
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water. It’s a health issue, impacting sanitation and hygiene, and 
water issues are inextricably linked to poverty as well. Over the 
past quarter century, billions of people gained access to clean 
drinking water, but there’s still a long way to go.

Given how much fashion manufacturing takes place in emerging 
nations, the industry must take every possible step to minimise 
its impact. That includes effective effluent treatments, as well as 
stepped up water recycling initiatives.

One great example of good stewardship in action is the concept 
of zero liquid discharge. It’s a water-treatment philosophy that 
aims to purify and recycle wastewater to the point that little or 
no effluent remains at the end. A wide range of technologies can 
help make this happen, from ultrafiltration and reverse osmosis 
to membrane technologies and evaporation.

Ultimately, the fashion industry must ensure that anything it puts 
into the water can be taken out. Fortunately, industry leaders are 
asking the right questions, and taking concrete steps to minimise 
the impact.

Fuelling the Industry
Just as the fashion industry uses large amounts of water in pro-
duction processes, apparel and footwear manufacturing is very 
energy intensive. And major energy consumption can bring its 
own environmental impacts, such as carbon dioxide emissions.

Research from the Carbon Trust has found that producing and 
buying clothing is responsible for about 3 per cent of the world’s 
production of CO2 emissions. That’s more than 850 million tonnes 
of CO2 every year, thanks to all of the energy-intensive steps in 
the process, and the transportation of goods.

Polyester, which is used in as much as 60 per cent of garments, 
is a large contributor. In 2016, the world’s garment makers used 
21.3 million tonnes of polyester, nearly triple the amount used in 
2000. Cotton has been called a dirty crop, but in at least one mea-
sure, polyester has a harsher impact than cotton. In one recent 
year, the emissions of CO2 linked to polyester production were 
nearly three times the emissions involved in cotton production. 
This is why closing the loop and recycling polyester is important.
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Using Exemplary Manufacturing 
Processes

When you read about all of the chemicals that can be part of the 
production process, all of the water, all of the energy, all of the 
potential pollution problems, it can seem quite daunting. But 
from the perspective of the fashion industry, it’s a tremendous 
opportunity to improve and make a difference.

Making a difference takes a lot of work and a lot of knowledge, 
though. It’s not just a matter of swapping out one ingredient 
for another. You can start with the best chemistry, but if those 
chemicals aren’t used properly or the processes are inadequate, 
you may still wind up with a problem in the output water and the 
emissions. You can’t just purchase better chemicals and not know 
how to use them. Training is key!

That’s where the Implementation HUB and ZDHC Academy come 
into the picture. They are helping companies to implement ZDHC’s 
chemical management tools with training, accredited consultants 
and solutions in the production regions. They offer something for 
everyone up and down the value chain, from brands and retailers, 
to manufacturers and tanneries, to the people who make policy.

The ZDHC Academy is led by a roster of accredited training pro-
viders and uses certified training materials. Training sessions are 
available in local languages in all of the world’s key sourcing and 
retail regions, totalling nearly two dozen countries.

Here are the current in-person training offerings:

 » Chemical management

 » Chemical management for the leather industry

 » Top 10 chemical management issues

 » Introduction to wastewater management

Many additional training modules are under development, cover-
ing new subject areas as well as target audiences in new places. 
For more about training, head to academy.roadmaptozero.com.

http://www.academy.roadmaptozero.com
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PRODUCTION COUNTRIES
As mentioned elsewhere in this book, production of clothing has 
shifted year by year, generation by generation. What was once done 
on a small scale at home or at a local tailor’s business eventually 
moved to a factory setting. As demand for ever-cheaper clothing has 
grown, factory production has shifted to locations where the cost is 
lower, and from there, to even less costly ones.

The work being done by the ZDHC Foundation is global in nature, 
because improving the environment is a global issue affecting every-
one. Of course, those areas with the most production activity need the 
most attention and offer the greatest opportunity for positive impact.

Here are the locations atop the priority list at ZDHC in alphabetical 
order:

• Bangladesh

• Bulgaria

• China (Mainland)

• Hong Kong SAR

• India

• Indonesia

• Italy

• Pakistan

• Portugal

• South Korea

• Spain

• Sri Lanka

• Taiwan

• Turkey

ZDHC hopes to have an impact in many other places, as well. Here are 
some other locations that also are important parts of the foundation’s 
efforts:

• Brazil

• Cambodia

(continued)
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• Ethiopia

• Kenya

• Mexico

• Morocco

• Myanmar

• Thailand

• Tunisia

• Vietnam

(continued)
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Chapter 6

IN THIS CHAPTER

 » Understanding how detox happens

 » Spelling out RSL and MRSL

 » Conforming with the ZDHC MRSL

Doin’ a Deep-Down 
Detox

Good work is not always easy work. The positive initiative 
of  detoxing the production process for clothing is most 
certainly not a simple process. ZDHC’s Roadmap to Zero 

Programme provides strong guidance for making it happen, along 
with in-depth training and well-established processes for certifi-
cation and conformance assessment.

This chapter provides high-level details about how that works. 
It  discusses how brands and their suppliers determine what 
 substances need to be dealt with and gives some examples of 
 creative approaches to making detox happen. It also outlines the 
lists that provide guidance, and the methods that give producers 
confidence that they’re following the right path.

Understanding How Detox Happens
So, the aim is detoxing the fashion industry. The process for 
detoxing fashion raises a lot of questions. When you set out to 
detox, are you reducing the use of toxic chemicals, or not using 
them at all? Are there alternative substances and processes? Are 
chemicals needed at all?
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All of these are fine questions. The answer to all of them is ‘yes’. 
There are many ways to detox, and a good end result will probably 
combine those ideas. And that last question . . . the answer is ‘yes’ 
to that because you still need chemicals.

As has been outlined throughout the book, you can’t make clothes 
without chemicals. It’s a matter of which chemicals, how much 
of them and how they’re handled. So it’s not about if the fashion 
industry uses chemicals, but how and where.

Knowing where to start
There’s really no way to detox a production environment and 
end  product without first understanding what it is that you’re 
trying to eliminate. As Chapter  5 makes clear, there are many, 
many chemicals that may be involved in the process of creating 
apparel. Which ones need the most attention?

That’s one of the key questions that the Roadmap to Zero Pro-
gramme has worked very diligently to answer. The ZDHC Foun-
dation has brought together expertise to determine which 
substances are, or are not, suitable for responsible production 
operations. The result of that work is the ZDHC Manufacturing 
Restricted Substances List, or ZDHC MRSL.

Later in the chapter, there’s more detail on what an MRSL is, and 
how that differs from a similar-seeming acronym, an RSL. Read 
on and you’ll also learn more about how producers can ensure 
that they’re complying with the guidelines, and can prove their 
conformance.

Making substitutions
Getting rid of hazardous chemicals is complicated by the fact that 
those chemicals were being used for a reason. Removing some of 
these chemicals would be like deciding on a whim to omit baking 
powder from your favourite biscuit recipe. The end result might 
not live up to your expectations.

One prime strategy for detoxing fashion involves substitution of 
one chemical for another – replacing something potentially toxic 
with something that’s not toxic, or at least less toxic. However, 
like so many good ideas, this is often easier said than done.
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Consider the history of white pigment. Back in 1782, it was decreed 
by France that lead, a main ingredient in white pigment at the 
time, should be removed. A French chemist proposed zinc oxide, 
but found that it didn’t perform as well, had poor coverage, took 

SUBSTITUTION IN ACTION . . .  
PFC AND APEO
Perfluorinated compounds, or PFCs for short, are chemicals that, 
among other things, can help fabrics repel water, oils, grease and 
other stains. There are a lot of different kinds of PFCs, and they’re 
really quite handy when it comes to making everything from water-
proof jackets to nonstick cookware.

The problem is, they tend not to break down easily. And because 
they’ve been used in all kinds of products and don’t go away easily, they 
wind up in our bodies and bloodstreams. A word used to describe this 
situation is bioaccumulation. There have been medical issues associated 
with PFCs. So, why not just use some other chemical as a substitute? 
Perhaps a silicone-based treatment, or different polymers that might 
not be as prone to bioaccumulation as PFCs are?

Seems simple enough, but it’s not. Consumers expect whatever is 
new to work at least as well as the old. In some cases, the functionality 
isn’t just convenient, but life-saving in terms of keeping people dry 
and warm, so any substitutions must be made with great care and 
much due diligence. There are substitutes, but it has not been an 
easy swap-out.

Another example of the potential for substitution involves alkylphenol 
ethoxylates, or APEOs. There are useful detergent properties in 
APEOs that made them a key in textile and leather production. The 
problem is, they’re toxic to aquatic organisms, they tend to bioaccu-
mulate, and they eventually climb the food chain and reach people. 
Moves to eliminate APEOs from the textile production process started 
to pick up steam in the early 2000s.

There are surfactants that can replace APEOs in the production pro-
cess, but again, it’s not as simple as waving a magic wand. These are 
chemicals that are banned in some jurisdictions, and fully allowed in 
others. Given the global nature of the supply chain, any effort to pro-
duce garments without the use of APEOs takes significant effort.
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longer to dry and cost four times as much. Some 50 years later, 
another alternative emerged, but there was strong disagreement 
for generations about whether it was that much of an improve-
ment. In the 1920s, titanium dioxide came along as an upgrade, 
and everyone was happy again . . . until they weren’t. It was called 
into question just a few years ago. So, now what for white?

One newer process used to get a ‘moonwashed’ or ‘worn’ denim 
look provides an excellent example of how detox can happen. It’s 
substitution of a different kind – substituting a physical process 
for chemicals.

In the past, transforming denim into that faded, well-worn look 
and feel has typically involved the use of hazardous chemicals. The 
recipe might have included the chemical compound potassium 
permanganate, or perhaps the bleaching agent sodium hypochlo-
rite, which is most commonly used as the primary ingredient of 
household bleach but most definitely can be hazardous.

The usual processes have involved washing, scrubbing and sand-
ing the denim using multiple chemicals. One maker of denim 
apparel has said its traditional processes use as many as a few 
thousand chemical formulations.

Fast-forward to today. There’s a new laser-based process that can 
achieve the same intentionally shabby look, while reducing the 
necessary chemicals to maybe a few dozen. The process employs 
infrared light to essentially etch off a fine layer from the fabric, 
wearing down the cotton and softening the colour.

The new process is a winner in a number of ways. Most impor-
tantly for today’s subject of reducing environmental impact, it 
gets the job done with only a small fraction of the chemistry. 
From the point of view of the manufacturer, it’s a plus in effi-
ciency, too, because what may have taken a half hour for each pair 
of jeans can now be accomplished in a minute and a half.

The bottom line is, buyers still get the look they want  – jeans 
or jackets that come off the rack looking like they’ve been well-
loved for years. But the look is achieved with comparatively few 
chemicals. That’s a ‘detox’ that supports love for fashion and love 
for the planet.
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Spelling Out RSL and MRSL
The more you dive into the detox process, the more often you’ll 
come across acronyms abbreviating substances, processes and 
other things with long names. Two, in particular, often get 
 confused because they sound pretty similar.

We’re talking about RSL and MRSL, short for Restricted Sub-
stances List and Manufacturing Restricted Substances List. If your 
aim is to find out which chemicals are toxic or hazardous, these 
lists are great places to look.

An MRSL is about preventing hazardous chemicals from going 
into the production process. An RSL, on the other hand, is mainly 
focused on the presence of legally restricted substances in the fin-
ished product itself. These two kinds of lists may include some of 
the same chemicals, though the limits established on an MRSL are 
often different from those on an RSL. Beyond that, there are also 
chemicals that may be permissible in manufacturing but aren’t 
supposed to end up in the finished product.

Both perspectives are important for producing apparel in an 
 environmentally responsible manner. That said, from an eco-
nomic point of view, it makes the most sense to have a good han-
dle on chemicals throughout the whole process, so you have less 
to deal with at the end. Better to test and control for chemicals at 
the beginning of production, rather than when the final product 
is made.

Manufacturing Restricted  
Substances List
This kind of list lets manufacturers, brands and retailers know 
what the limits are for certain substances and formulations that 
either enter by way of raw materials or are used in the production 
process. An MRSL is intended to protect everyone along the way, 
from the people involved in production all the way through to the 
end buyer.

A lot of entities have an interest in an MRSL. Manufacturers do, of 
course, but so do the brands and retailers for whom they manu-
facture goods. Any one of these entities may have a due diligence 
programme that calls for testing in the manufacturing process. 
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They may get the help of an accredited testing laboratory to make 
it happen.

To get more specific regarding the fashion industry, the ZDHC 
Manufacturing Restricted Substances List is a list of chemical 
substances banned from intentional use in facilities that process 
textile materials and trim parts needed to make apparel, leather 
and footwear.

The ZDHC MRSL establishes acceptable concentration limits for 
the substances as impurities or by-products in chemical formu-
lations used within manufacturing facilities. The idea is to elim-
inate the possibility that any of these substances are used on 
purpose, and that aim helps to determine where the limits are set.

Restricted Substances List
Think of the RSL as a checklist for use at the end of the manu-
facturing process or later. The RSL has to do with restricted sub-
stances present in finished articles, so it may come into play at 
a manufacturing site or somewhere further along in the delivery 
supply chain.

The RSL may be dictated by governmental entities in the des-
tination country. REACH, for example, is short for Registration, 
Evaluation, Authorisation and Restriction of Chemicals. It’s a 
consideration for those doing business in the European Union. 
There are complementary (but often different) regulatory regimes 
elsewhere. Those doing business in the United States may have to 
deal with regulations both at the federal level and in state juris-
dictions such as California.

Again, companies may have due diligence programmes that call 
for testing against RSL requirements. It’s complicated, so expert 
assistance is advised.

Conforming with the ZDHC MRSL
How can brands and their value chains proceed with confidence 
that they’re using chemical formulations conforming to the ZDHC 
MRSL? The organisation’s MRSL Conformance Guidance can help 
them move forward with a good level of comfort.



CHAPTER 6  Doin’ a Deep-Down Detox      39

These materials are © 2020 John Wiley & Sons, Ltd. Any dissemination, distribution, or unauthorized use is strictly prohibited.

The conformance document aims to help interested parties assess 
whether their chemical formulations are likely to conform to the 
ZDHC MRSL. Using chemical formulations that are in conform-
ance to ZDHC MRSL limits helps to assure that banned chemical 
substances aren’t intentionally used in the production process.

The way the ZDHC Roadmap to Zero Programme chooses to assess  
conformance is through the use of third parties that provide cred-
ible certification systems employing input stream management 
and product evaluation. These certification bodies must meet  
certain requirements by way of a review of their methods and 
business practices. When they meet the requirements, they’re 
allowed to assure that specific chemical formulations conform to 
the ZDHC MRSL.

It’s important to note that these declarations of likely conform-
ance are not quite as simple as ‘yes’ or ‘no’ answers. That’s 
because different certification systems have different approaches 
and depths with regard to their reviews of chemical formulations.

As one might guess, if you know less about a particular chemical 
formulation and the supplier of that chemical, you’re going to 
have less confidence that the formulation will meet the criteria 
spelled out in the ZDHC MRSL. That isn’t necessarily a good or 
bad thing, but is merely a fact of life in the chemical manufactur-
ing business.

Material suppliers and brands, meanwhile, have varying prefer-
ences with regard to that confidence level. Some have business 
practices with a very low appetite for risk that a compound will 
end up failing to meet ZDHC MRSL requirements. Others can 
stomach more risk.

For that reason, there are three levels of ZDHC conformance 
 indicators for the MRSL:

 » Level 1 adds a document review or test.

 » Product stewardship can bump it up to level 2.

 » A site visit to the chemical supplier is required for level 3.
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Chapter 7

IN THIS CHAPTER

 » Loving fashion and the planet

 » Pushing for transparency and 
traceability

 » Exploring new innovations

Envisioning the Future

Are you a fan of science fiction? If so, you’re accustomed 
to thinking about the future. But the world of sci-fi offers 
at least as many dystopian visions as it does hopeful 

 scenarios. There are, in fact, probably more films depicting pol-
luted, toxic environments than there are clean, healthy imagined 
worlds. That’s fiction. The future envisioned by the fashion 
industry is the kind of cleaner, healthier planet that apparently 
bores sci-fi authors.

This chapter focuses on ways to get to that future with sustainable 
manufacturing. It posits that fine and fun fashion can certainly 
coexist with a healthy environment. It outlines how emerging 
technologies can help the industry become more transparent, and 
its products and ingredients more traceable. And it explores ways 
fashion can set the trends for other industries that also aim to 
detox.

Loving Fashion and the Planet
People love fashion, but they also want safe chemistry. You as 
a consumer must consider what compromises you’re willing to 
accept while seeking the latest must-have fashion. That shiny 
jacket you love? That requires chemicals. Does that jacket need to 
repel both water and oil? That means chemicals.
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But it doesn’t mean that there’s no hope for change. Exceptional 
fashion can certainly coexist with an exceptionally healthy envi-
ronment. It doesn’t mean you can’t have a jacket you love, one 
with chemically created attributes. It simply requires the right 
choices about chemicals and the right stewardship of chemicals.

Indeed, the chemical industry is like any other industry in its will 
to survive. It will provide supplies to meet the demands, and if 
the demands change as the fashion industry detoxes, the chemi-
cal industry will change along with the demands. As consumers, 
brands and governments adjust their expectations  – either by 
creating new markets, adopting new regulations or identifying 
toxic materials – the industry can and will change.

Pushing for Transparency  
and Traceability

This book is all about transparency. Its goal is to shine a light  
on the fashion industry, making it clear what goes into apparel 
in terms of components and ingredients and chemicals, and what 
needs to change.

Another way to think of this goal is the concept of traceability. In 
its broadest sense, the concept of traceability suggests the abil-
ity to pick up an item in a shop and trace it back to where its 
various components originated. The farm where the cotton grew. 
The plant that created the dyes. The mill that formed the  textile 
components. That traceability would provide the ultimate in 
transparency.

It sounds fanciful, but it’s closer to reality than you might think. 
Digital tools and technologies make such dreams possible. 
 Blockchain is one such enabler.

Blockchain is essentially a very big list of data records called 
blocks, all linked together through cryptography. It’s a sort of 
open ledger distributed across multiple electronic places; verifia-
ble and resistant to alteration. All kinds of industries are exploring 
powerful uses of blockchain, and traceability is one such use.
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Many fashion brands, for example, have been working on a 
 blockchain project enabling traceability of raw materials all the 
way back to the farm. Others are exploring similar ideas for 
tracing products and ingredients across supply chains. For the 
fashion sector, it’s a powerful idea for tracking individual prod-
ucts and ingredients and the collective impact they have on the 
environment.

Exploring New Innovations
You’ve probably heard of software-as-a-service, or SaaS. That’s 
a dominant force in computing these days, as applications 
are hosted in the cloud and essentially leased, rather than bought 
on discs.

Believe it or not, there are new ideas applying the same kinds 
of concepts to chemicals. Rather than selling chemicals outright, 
producers essentially sell the functions performed by the chemi-
cals. Some refer to it as chemical leasing.

Either way, it’s a new idea that drives greater efficiency in chem-
ical use, and greater efficiency typically means less waste – and 
less pollution. It’s just one more idea that can help the fash-
ion industry get a better handle on the chemicals used in its 
processes.

The idea goes hand-in-hand with what some refer to as the  
circular economy, or circularity. It’s an economic system that, as 
its name implies, thinks in terms of circular processes – reusing, 
recycling, minimising waste, creating material loops. Again, 
they’re concepts that can help industries such as fashion boost 
their efficiency and reduce their impact on the environment.

Certainly, fashion is big, fashion is growing, fashion has a lot 
of impact around the world. But its challenges are not unique. 
Other industries have the same need to change operations as 
humans gain a better understanding of their impact on the world 
around them.
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Because of this universal need for change, countless people and 
organisations are working on developing the ideas of the future, 
the solutions to current and future problems. Fashion is not 
alone, but it is full of forward-thinking energy aimed at a better 
and cleaner future.

After all, what is fashion about if not trends? Saving the planet 
and its people is a great way to be a trendsetter. And the fashion 
industry stands ready to serve as an inspiration to other sectors 
that also hope to reduce their impact on the environment.
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Chapter 8

IN THIS CHAPTER

 » Misunderstanding what is toxic

 » Believing that high-cost means safer

 » Reading too much into the terms 
‘natural’ and ‘sustainable’

 » Recognising that bioaccumulation 
matters

Ten Misunderstandings 
about Chemicals and 
Fashion

As this book has made clear, ‘chemistry’ is not a bad  
word. Neither is ‘chemical’. And yet, chemicals are wildly 
 misunderstood by many people. Part of having a healthy 

relationship with them is clearing up those misunderstandings. 
This chapter spells out and then dispels several myths that many 
people believe about chemicals in general, and in the world of 
garment manufacturing in particular.

Relying on Regulation
Who can protect the people and the planet from environmental 
dangers? Certainly governments can, can’t they? Not necessarily.

Perhaps the biggest problem with relying on government regula-
tion is that the world is filled with many, many different govern-
ments, and they are most definitely not on the same page when it 
comes to the environment. Many of the target ‘market countries’ 
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where much of the world’s fashion is purchased have reasonably 
strong protections for consumers and the products they purchase.

But those protections, even if well-enforced, aren’t meant to 
protect people in the production countries, and the regulations in 
production countries are not always very strong. That means there 
may still be pollution, but it’s left in the production countries. 
What’s more, political forces can impact governmental regula-
tion, meaning strong regulations one day may become weakened 
the next.

Looking at White Garments
White, in a lot of people’s viewpoint, means the absence of colour. 
So it stands to reason, white garments signify the absence of dyes 
and chemicals, right? Sadly, it doesn’t work that way. There’s no 
connection between white garments and chemical-free processes.

For one thing, there is such a thing as a white pigment, so white is 
a colour. Beyond that, the vast majority of the chemicals involved 
in textile production aren’t dyes, anyway. What’s more, even if 
a white garment has no dyes, there may be bleaches and other 
chemicals involved in making that fabric as snow-white as it is. 
So much for that potentially simple way of identifying chemical-
free apparel.

Believing All Chemistry Is Toxic
When you get right down to it, looking for ‘chemical-free apparel’ 
is a fallacy, anyway. There is no such thing. As spelled out ear-
lier in this book, it’s a vast oversimplification to believe that all 
chemicals are toxic. In fact, it’s just plain incorrect.

Chemistry is artificial. Chemistry is natural. It’s in elements and 
molecules and compounds. The air we breathe is a chemical, the 
coffee we drink contains chemicals. It simply makes no sense to 
say that all chemicals are bad, and it makes no sense to think in 
terms of chemical-free apparel.

What is true is that some chemicals are toxic. Those are the kinds 
of chemicals that apparel makers are trying to remove from the 
production processes.
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Dealing with ‘Bad’ Chemistry
It’s one thing to say that there are toxic chemicals, and some 
of the chemicals that have traditionally been used in apparel 
 manufacturing are, indeed, hazardous. It’s another thing to try to 
substitute better, safer chemicals for the hazardous ones.

Yes, substitution is one approach, and quite a valid one. But it is 
not always easy to find a good substitute. Quite frankly, some of 
the hazardous chemicals really work well at what they do. Some 
of the safer substitutes don’t work as well. The trick is to find the 
substitutes that will be safer, and that will perform the necessary 
function satisfactorily.

Understanding Organic and  
Natural Chemicals

The message seems clear enough from the marketing that sells 
food, haircare products, and all kinds of other things: ‘organic’ is 
good and ‘natural’ is better than something that’s not. Anything 
‘organic’ or ‘natural’ must be good for you; certainly not toxic. Or 
so you might think.

The truth is, these labels don’t necessarily mean that what’s 
inside is non-toxic. Think a little further and it makes sense. 
After all, certain mushrooms can be highly toxic if ingested, and 
they’re natural. Particular snakes, pufferfish and spiders are nat-
urally deadly. Heroin is derived from a plant that is quite natural.

Clearly, determining whether a substance is hazardous or not 
doesn’t necessarily have anything to do with whether it’s natural 
or synthetic. It takes more digging to find out.

Naturally Decomposing
In the same way, you might assume that a bio-based material 
is going to naturally and harmlessly decompose in the environ-
ment. That would certainly be an important thing, considering 
that people are going through clothing more rapidly than ever.
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But, again, it’s not that simple. Many natural, bio-based materi-
als such as cotton and hemp decompose in the environment nicely 
in a matter of months. But some do not. For example, silk can take 
4 or 5 years and leather up to 50 years.

Checking the Price
One of the factors fuelling the fast fashion movement is lower-
priced apparel. Manufacturers are seeking ever-less-costly 
production options, often in lower-cost production countries. 
They’re creating cheaper clothing that consumers can buy more 
of, and cheaper clothing seems to have a higher correlation with 
hazardous chemicals.

It would be wrong, however, to assume that a more expensive 
garment is any better, from that perspective. Higher price in and 
of itself is not a guarantee that the garment was produced in an 
environmentally friendly manner. It’ll take a lot more research to 
find out the answer; digging that goes well beyond the price tag.

Understanding the ‘Sustainable’ Label
As outlined throughout this book, there are many places in the 
supply chain where textiles and finished garments may come into 
contact with potentially hazardous chemicals. That means it’s 
complicated to determine just how ‘sustainable’ the item is.

The fibre in the textile (or at least a percentage of it) may have 
come from a more sustainable route. But that tells you nothing 
about the colour used, the finish applied or any other aspect of the 
production process. Cotton garments that began life on a sustain-
ably managed farm can still run into troublesome elements later 
in the supply chain.

Measuring the Amount
To really gauge the impact a particular chemical has, you need to 
know a lot more than simply how much of it is used or how toxic 
it is (or whether it seems non-toxic in small doses). You must 
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consider how bioaccumulative it is. Maybe the process uses just a 
tiny amount of a material, so small that it isn’t particularly harm-
ful. But then it builds up in the environment to the point where 
it’s a problem.

For example, people use salt in and on food all the time, but too 
much can make you (or the environment) sick. The process of 
dyeing textiles often uses large amounts of salt, and if too much 
of that salt is discharged, it poisons the water.

Judging Quality by the Country of Origin
It’s pretty common for buyers to make assumptions about an 
item’s quality based on the label signifying where it was made. 
It happens not just with fashion, but with everything from wine to 
cars to electronics to chocolates to . . . well, everything.

Some people used to think that wine had to be from France to 
be unquestionably superb. It eventually became common knowl-
edge that there are also incredible wines that come from America,  
Australia, Chile and many other places. Many car buyers saw 
German engineering as the undeniable gold standard, but high 
quality also emerged in Japan, in Korea, in many places. Cars also 
provide an excellent example of how difficult it is to even attach 
a meaningful country label of origin, because components come 
from around the world, no matter where final assembly happens.

So it is with fashion. Some people think clothes manufactured in 
Europe are better, or perhaps less likely to have issues with haz-
ardous chemicals. Are they? Not necessarily. Apparel makers in 
virtually all production countries make some exceptionally great 
clothing, using sustainable processes. There are lesser-quality 
producers virtually everywhere, too, and producers that are not 
as good environmental stewards. And like cars, many articles of 
clothing have components from multiple places, anyway.

It would be nice if judging quality were as easy as reading the 
‘Made in’ label. Alas, it’s just not that simple.
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