Wool: |
a sustainable
solution

u W
0
i
f
ll\
- I
- e ~ --t L. A
' fet, k.
P - K v E
% " -
' ; .3
&
P - '3 » »’"l’ 4 T
4 ¥ N f ’ -
]



The Woolmark Company

The Woolmark Company is the global authority on wool. Through its extensive network
of relationships spanning the international textile and fashion industries, the company
highlights Australian wool’s position as the world’s premium, sustainable fibre that is
optimal for circular, traceable products.
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The Woolmark Company
recognises the journey towards
a sus%ainable fdture isyconstantly PROSPERITY
evolving. We invest in sound, scientific
solutions for woolgrowers to manage @
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market position as a natural, circular Woolmark Licensing
and regenerative solution to some of Program
the challenges created by fast fashion. Improve
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development
and the textiles
Industry




Sustainable development
and the textiles industry

“Sustainability can be defined as the goal of O - o
[tving within our natural, social and economic | o BRI
means, and sustainable development is how ' .
we get there.”

- UNESCO

While the term ‘sustainability’ generally
relates to a long-term goal, ‘sustainable
development’ refers to the route and
behaviours required to achieve that goal.
The concept of ‘sustainability’ is the
common space between planet, people and
prosperity. People cannot thrive without

a healthy planet, and with prosperity lies
the ability to invest in developing a more
sustainable future.

Europe leads
sustainable
development

For designers, brands and manufacturers
looking for sustainable material solutions, "
wool is a natural, technical and circular A et e By

fibre that can be casily integrated into % estimated as being consumed in the EU and UK.
sustainable material strategics. '




Global shift to sustainable
development

There are numerous pressures for the textile and fashion industry

to shift to a more sustainable system.

These pressures are demanding that brands and manufacturers rethink their materials strategies and
choose fibres that are less impactful on the environment. Australian wool is inherently circular and provides

C@ Consumer purchase intent

Consumer demand

Consumers are becoming educated on the detrimental
impacts of fast fashion. 9 in 10 Gen Z* consumers
believe companies have a responsibility to address
environmental and social issues, building on
Millennials’ demand for greener products.

Wool's solution

Australian wool has a strong environmental story
to tell. Not only is the fibre natural, renewable
and biodegradable, Australian woolgrowers are

proving that growing wool can sequester carbon,

increase biodiversity and strengthen climate
resilience. These initiatives meet the demands of the
conscious consumer.

1. The State of Fashion 2019, BOF, McKinsey & Company
2. Niinimiki, K., Peters, G., Dahlbo, H. et al. The environmental price of fast fashion. Nat Rev Earth Environ 1, 189-200 (2020).
3. Bick, R, Halsey, E. & Ekenga, C.C. The global environmental injustice of fast fashion. Environ Health 17, 92 (2018).

a solution for sustainable textile development.

QY
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Environmental impact
Y,

Pollution

The fashion industry is the second largest industrial
polluter accounting for up to 10% of global pollution
including over 92 million tonnes of waste produced per
year and 1.5 trillion litres of water consumed, alongside
chemical pollution and high levels of CO2 emissions.>

Over consumption

The world now consumes about 8o billion new pieces
of clothing every year. This is 400% more than the
amount we consumed just two decades ago.?

Wool’s solution

Wool is 100% biodegradable so does not contribute
to microplastic pollution in terrestrial or marine
environments. This has been proven by
scientific research.

Wool is 100% renewable, grown on farms with
a small pollution footprint.

Wool is a quality natural fibre, valued for its longevity,
natural and performance benefits and durability.
This means that wool commands a higher price which
reduces its contribution to the fast fashion industry.

@ Legislation and regulation

Legislation and regulation

The European Union (EU) has targeted the textiles
industry as one of several priority sectors to enable
Europe to achieve a climate neutral, circular economy
by 2050. The EU has developed several strategies in this
regard, including the European Green Deal, Circular
Economy Action Plan, the Sustainable Product Policy
framework, and the Industrial Strategy, and is currently
working on the EU Strategy for Sustainable Textiles.

Wool's solution

The wool industry is unique amongst other fibre
types in having a commercially profitable closed-loop
recycling industry in operation for more than 200 years.
As a renewable, reusable, recyclable and biodegradable
fibre, it is an excellent fit with the EU’s strategies
for circular products including the Circular Economy
Action Plan and the Extended Producer
Responsibility initiative.


https://www.mckinsey.com/industries/retail/our-insights/the-influence-of-woke-consumers-on-fashion
https://www.mckinsey.com/industries/retail/our-insights/the-influence-of-woke-consumers-on-fashion
https://www.mckinsey.com/industries/retail/our-insights/the-influence-of-woke-consumers-on-fashion
https://www.mckinsey.com/industries/retail/our-insights/the-influence-of-woke-consumers-on-fashion
https://www.mckinsey.com/industries/retail/our-insights/the-influence-of-woke-consumers-on-fashion
https://research.aalto.fi/en/publications/the-environmental-price-of-fast-fashion
https://research.aalto.fi/en/publications/the-environmental-price-of-fast-fashion
https://research.aalto.fi/en/publications/the-environmental-price-of-fast-fashion
https://research.aalto.fi/en/publications/the-environmental-price-of-fast-fashion
https://research.aalto.fi/en/publications/the-environmental-price-of-fast-fashion
https://ehjournal.biomedcentral.com/articles/10.1186/s12940-018-0433-7 
https://ehjournal.biomedcentral.com/articles/10.1186/s12940-018-0433-7 
https://ehjournal.biomedcentral.com/articles/10.1186/s12940-018-0433-7
https://ehjournal.biomedcentral.com/articles/10.1186/s12940-018-0433-7
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Wool's unique
attributes



A unique fibre

80% of
60,000+ the world’s
Wool is a 1007 natural, renewable Australian superfine wool
and biodegradable fibre and commonly woolgrowers used for apparel
refers to those fibres produced by sheep.
However, not all wool is the same. There 70 million
arc more than 1,000 breeds of sheep sheep

across the world which produce ditferent
types of wool, used for various purposes.

©©

World's largest exporter
= of non-mulesed wool

Australian Merino wool is much more complex than any of the
synthetic fibres and most other natural fibres. It is this complexity that |
provides wool with the unique set of benefits which cannot be matched 1\ -
by any other fibre — natural or man-made. A relatively new type of < / D /E]l

wool known for its superior softness, Australian Merino wool is eagerly \

sought by the world’s textile trade.

1.2% of apparel
' . market by
[_sHoP ] volume but 8%
m of its value

7 m

World’s most reused
and recycled fibre of
the major apparel fibres



Properties of Merino wool

A natural fibre

-

100% natural
and renewable

Wool is a natural protein fibre that
is grown by domesticated sheep that
produce a new flecce every year.

X

100%
biodegradable

When a wool product reaches its
end-of-life and is disposed of, the wool
fibre readily decomposes in soil, slowly
releasing valuable nutrients and carbon
back into the earth, acting like a fertiliser.
Wool does not contribute to microplastic
pollution in our oceans or land.

&

Breathable and
non-allergenic

An active fibre, Merino wool is
thermoregulatory, keeping you cool
when it’s hot and warm when it’s cool.

VS

O

Super soft

Merino wool is finer than human hair,
can be softer than cashmere and gentle
on even the most sensitive skin.

Q)

Naturally circular

Wool, by nature a circular fibre, can
help brands enter more easily into the
development of circular products.

@

The most reused
and recycled fibre

The wool industry has had a long,
successful and commercially profitable
recycling system for the past 200 years.
Wool is the most reused and recyclable
apparel fibre of the world's major apparel
fibres and is valued for its many closed
and open loop recycling applications.
Although wool only makes up 1.27 of the
virgin fibre supply, surveys have shown it
represents about 57 of clothing donated

4.Y Chang, H. L Chen, and S Francis, Market Applications for Recycled Postconsumer Fibres Family and Consumer Science 1999. 27(3): p. 320.16. G. D. Ward, A. D. Hewitt, and S. J. Russell, Proceedings of the
ICE. Waste and Resource Management 2013. 166(1): p. 29-37. PCI Wood Mackenzie, Red Book 2016 - Long term global study / Demand uptake.

Synthetic fibres

A

Petroleum based

Petroleum-based fibres are a type of
synthetic fibre that is made from petroleum
extracted from the earth through mining.
Petroleum fibres include polyester, acrylic,
nylon, spandex and acetate.

Microplastic pollution

35 of all primary source microplastics in
the marine environment are fibres from
use of synthetic clothing.

Require more washing

Garments made from man-made fibres
require more water and energy use per wear,
mainly due to the increased laundering
frequency needed to address body

odour retention.®

Non-biodegradable

A non-biodegradable materia, such as
synthetic fibres, cannot decompose or
degrade through biological processes
and becomes a source of pollution.

Landfill and
incineration

The majority of man-made fibre waste
is cither put into landfill or incinerated,
emitting new carbon to the atmosphere
that had been safely stored under the
carth for millions of years.

)
Non-renewable

Man-made fibres are made from finite
resources extracted through mining that
cannot be renewed.


https://www.woolmark.com/industry/research/wardrobe-study/
https://www.woolmark.com/industry/research/wardrobe-study/
https://www.woolmark.com/industry/research/wardrobe-study/
https://www.woolmark.com/industry/research/wardrobe-study/
https://ehjournal.biomedcentral.com/articles/10.1186/s12940-018-0433-7
https://ehjournal.biomedcentral.com/articles/10.1186/s12940-018-0433-7
https://ehjournal.biomedcentral.com/articles/10.1186/s12940-018-0433-7

Wool and circularity

Circular and sustainable design integrates transparency from the beginning;
where a garment has a meaningful positive impact throughout its entire lifecycle.
Here’s why wool is, by nature, a circular fibre.

Aim Wool properties Facts
Wool is a renewable Wool is a protein fibre
fibre with annual and made of 50%
Use renewable resources regrowth cycles. carbon.

P
:‘6\

Regenerate natural
systems

Growing wool can
regenerate natural systems
and help build soil carbon.
Sheep typically live on land
not used for growing food
crops, and woolgrowers
maintain biodiversity.

89% of Australian
woolgrowers use
practices to encourage
soil health.®

Remove pollution

Wool does not contribute
to microplastic
pollution. Garment
construction, dyeing and
finishing innovations
reduce pollution.

A single polyester fleece
garment can produce
more than 1900 fibres
per wash.”

Keep materials and
products in use for a
long time

Of the major apparel
fibres, wool is the most
reusable and recyclable

fibre on the planet
with high heritage and
secondhand value. Less
laundering is needed.

The average lifetime
of wool garments is
more than 50% longer
than cotton garments.
Wool’s donation rate is
5%, which far exceeds
wool’s 1.2% share of
virgin fibre supply.

Matke fit for technical
&/or biological cycles

6. Wool Industry Profile, May 2020, intuitive Solutions prepared for AL

7. Browne, M.A., Crump, P, Niven, §.J,, Teuten, E., Tonkin, A., Galloway, T, Thompson, R., 2011. Accumulation of microplastic on shorelines worldwide: sources and sinks. Environ. Sci. Technol. 45, 9175-9179

Wool is highly valued in
closed and open-loop
recycling systems.

Wool is 100%
biodegradable, releasing
valuable nutrients back

into soil.

Wool fits into a sustainable circular model of textile production that
minimises waste and pollution

Fibre production
Renewable

Product
manufacture
Slow fashion,
not fast fashion

Product
disposal
Biodegradable

Product gi:;:;t‘:rtion
use phase
L dp t 1j Slow fashion,
PAETREIE not fast fashion

Synthetic fibres are more aligned with an unsustainable linear model
of textile production with waste and pollution

Fibre Product Distribution Product Product
production manufacture & retail use phase disposal
Non renewable Fast fashion Fast fashion Short life Landfill

Microplastics

8 w0


https://www.woolmark.com/globalassets/_06-new-woolmark/_industry/research/factsheets/gd2405-where-does-carbon-come-from_122.pdf
https://www.woolmark.com/globalassets/_06-new-woolmark/_industry/research/factsheets/gd2405-where-does-carbon-come-from_122.pdf
https://www.woolmark.com/globalassets/_06-new-woolmark/_industry/research/factsheets/gd2405-where-does-carbon-come-from_122.pdf
https://www.woolmark.com/globalassets/_06-new-woolmark/_industry/research/factsheets/gd2405-where-does-carbon-come-from_122.pdf
https://www.wool.com/globalassets/wool/about-awi/media-resources/publications/2021/awi-wool-industry-profile-may-2020
https://www.wool.com/globalassets/wool/about-awi/media-resources/publications/2021/awi-wool-industry-profile-may-2020
https://www.wool.com/globalassets/wool/about-awi/media-resources/publications/2021/awi-wool-industry-profile-may-2020
https://www.wool.com/globalassets/wool/about-awi/media-resources/publications/2021/awi-wool-industry-profile-may-2020
https://www.woolmark.com/industry/research/wardrobe-study/
https://www.woolmark.com/industry/research/wardrobe-study/
https://www.woolmark.com/industry/research/wardrobe-study/
https://www.woolmark.com/industry/research/wardrobe-study/
https://www.woolmark.com/industry/research/wardrobe-study/
https://www.woolmark.com/industry/research/wardrobe-study/
https://www.woolmark.com/industry/research/wardrobe-study/
https://www.woolmark.com/industry/research/wardrobe-study/
https://www.woolmark.com/globalassets/_06-new-woolmark/_industry/research/factsheets/gd2405-print_wool-biodegradability_5-05032021.pdf
https://www.woolmark.com/globalassets/_06-new-woolmark/_industry/research/factsheets/gd2405-print_wool-biodegradability_5-05032021.pdf
https://www.woolmark.com/globalassets/_06-new-woolmark/_industry/research/factsheets/gd2405-print_wool-biodegradability_5-05032021.pdf
https://www.woolmark.com/globalassets/_06-new-woolmark/_industry/research/factsheets/gd2405-print_wool-biodegradability_5-05032021.pdf
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The social,
animal and
environmental
Impact of
wool-growing




Social impacts and rural livelihoods

1 Supporting
rural livelihoods

Many remote, rural and regional communities con-
tinue to be supported by Australian wool-growing,
with more than 60,000 Australian woolgrowers and
many tens of thousands more working in the indus-
try. No other country has such an efficient, transpar-

Wool grown ACross the World can Vary from ent and highly.developed wool marketing system; a

. . trained and registered workforce of more than 16,000

small to large free-range farms in different wool classers who prepare wool for the World's pro-

environments, leading to differences in e oot el et e

production. Regardless of location and size,

adopting sustainable management practices 2 Education

helps WOO]grOWGFS aChICVC key SUStalnable Research and education have been fundamental to

Development Goals relating to their animals, the Austrelizn wool induseSRANE WS

industry provides numerous training, education

their natural resources (e.g., soil, water and scholarship opportunities for Australian wool-

growers. These programs include environmental

and plantS> thelr bUSHlCSSGS and thelr management, business management and practical

Communltles The fOH()Wlng key arecas detall animal husbandry courses, .leadership'scholarships

the CHVH'OHmen tal an d socml im f as well as secondary and tertiary ed}lcatlon programs

paCtS O for rural and remote students. The industry also pro-

vides free training for novice, improver and advanced

WOOl grOWIHg’ on anlmals’ people and planet' shearers and wool handlers through regional

have facilitated more than 11,000 shearer and wool
handler training days, delivered through The Wool-

coaching programs across Australia. Since 2015, we
mark Company-funded programs. /

:

/




Animal health and welfare

1 Nutrition

Sheep need a balanced diet containing energy (fat
and carbohydrates), protein, vitamins, minerals and
water and gain these nutrients predominantly by
grazing pastures. Woolgrowers supplement their
sheep’s diet — depending on life stage or season -
when necessary to ensure optimal nutrition.

2 Chemical use

Veterinary-registered medication may be admin-
istered to sheep for the treatment of external and
internal parasites as either a spray or oral application.
Minimum withholding periods are specified for wool
to avoid coming into contact with these chemicals.
In Australia, the Australian Wool Testing Authority
independently tests wool for chemical residue.

3 Flystrike

Flystrike is a potentially fatal welfare condition
where blowflies lay eggs in soiled or wet wool, most
commonly around the breech (the area around
the tail). After hatching, the blowfly maggots bury
themselves in and under the sheep’s wool and skin,
feeding off their flesh and causing blood poisoning.
This is excruciatingly painful for the sheep and can
be fatal if left untreated. Flystrike can be controlled
by a range of animal husbandry practices, including
regular shearing of wool around the breech (known
as crutching), mulesing, breeding sheep to be less
susceptible to flystrike and best-practice manage-
ment of grazing and insecticides.

4 Mulesing

Australia is now the largest exporter of non-mulesed
Merino (<24.5 micron) wool. However, the mulesing
procedure is still necessary for some Merino sheep.
Mulesing is a one-off surgical procedure to protect
sheep from breech flystrike, removing excess skin
from the breech of the sheep. More than 85% of
woolgrowers who mules report they use anaesthesia
and/or analgesia.

5 Shearing

A key responsibility in caring for healthy and happy
sheep involves harvesting their fleece. Shearing
is necessary for the health of sheep and if it’s not
done, the fleece can become overgrown and impact
the animals. Shearing is the process of removing
the fleece, which is just like getting a haircut as the
wool grows right back. It’s for this reason that wool
is truly renewable and is one of the fibre’s many nat-
ural benefits.



Environmental health

Regenerative agriculture

Regenerative agriculture is a holistic land manage-
ment approach that works with the natural systems
to foster the health of the soil as the basis of the
whole farm ecosystem. The term is relatively new
to the fashion industry, however, woolgrowers in
Australia have been practicing regenerative agri-
culture for decades. In a 2020° survey of Australian
woolgrowers, 89% reported using more than
one practice to encourage soil
health, 83% preserve groundcover,
74% undertake soil tests, 72% under-
take rotational grazing and 65% practice
no-till cropping.

Biodiversity

Australia has some of the world’s most unique flora
and fauna, which is highly vulnerable to introduced
species, and all agricultural industries have a part
to play in remedying biodiversity loss. For wool-
growing businesses, supporting and protecting
biodiversity is essential to maintain a functioning
ecosystem and animal health. This can involve
protecting their sheep along with vulnerable
and endangered native species from non-native
predators and grazers, through to regenerating the
land. Many woolgrowers in Australia are involved
in landscape scale conservation and regeneration
efforts with community organisations such as
Landcare and Greening Australia.

Carbon sequestration

Carbon is sequestered (stored) on wool-growing
properties in the pasture, trees and soil. When
woolgrowers manage their land sustainably, support
healthy soils and encourage biodiversity, they can
sequester large amounts of carbon. A recent pilot
study involving 11 wool-growing farms, estimated
that on average these businesses were sequestering
more greenhouse gas equivalents into the landscape
than they were emitting to the atmosphere.

Grazing

Sheep raised for wool are commonly grazed on
rangelands that are most suited for livestock.
Grazing animals are important species in grassland
ecosystems, supporting nutrient cycles and
vegetation regeneration. Woolgrowers actively
employ grazing management techniques to ensure
sheep do not overgraze the land. Many woolgrowers
implement regenerative agricultural farming
practices, such as rotational grazing, to holistically
manage their land and support healthy ecosystem
functioning.



Wool and the carbon cycle

Wool converted
Pasture eaten to clothing

by sheep

PHOTOSYNTHESIS IN THE NATURAL CARBON CYCLE

-

Carbon cycle in wool PLANTS AND THE

OCEAN TO TAKE UP

m i NEW CO:
] L] n

SYNTHETIC FIBRE CLOTHING
Garments can (DERIVED FROM FOSSIL FUEL)

be reused and CARBOHYDRATES
recycled

f FOSSIL FUELS (OLD PHOTOSYNTHETIC OCEANS
@ CARBON - 100 TO 200 MILLION YEARS OLD
& ~NOT IN THE CARBON CYCLE)

Valuable nutrients

released back into
the soil during
biodegradation
Recycled wool
products

Wool forms a part of the natural carbon cycle. By storing the carbon from the greenhouse gas carbon dioxide (CO,), wool prevents
the gas from contributing to climate change for the time the garment is in use. All this CO, is removed from the atmosphere for
the fibre’s life - from when it is used by the grass during growth, to when it is converted into wool on the sheep, through the wool
product’s use phase - until it is disposed of and biodegrades. For many wool garments, this period is greatly extended because wool is
used or recycled in a variety of textiles. In contrast, CO, from the burning of coal, oil and gas is an extra burden on the atmosphere as
it is derived from carbon securely held underground for millions of years.

Learn more about wool and the carbon cycle.



https://www.woolmark.com/globalassets/_06-new-woolmark/_industry/research/factsheets/gd2405-where-does-carbon-come-from_122.pdf
https://www.woolmark.com/globalassets/_06-new-woolmark/_industry/research/factsheets/gd2405-where-does-carbon-come-from_122.pdf




The wool manufacturing process

Australia is the largest producer of Merino
wool in the world with 807 of all wool for
superfine apparel produced in Australia.

Globalisation has increased the specialisation of wool manufacture across

numerous regions around the world and Australia exports around 987 of all
the wool it produces.

There are many different processes involved in the textile and fashion supply
chain. These industries are often categorised into four tiers.

Tier 1  Thefacility that directly supplies to the brand/company,
) Y supp ‘ pan)

e.g. garment manufacturing

Tier 2 the facility that supplies the materials to the Tier 1 supplier,
e.g.fabric production and dyeing

Tier 3 The facility that supplics Tier 2 with materials, ¢.g. mills that spin
the yarn

Tier 4 Tier 4 supplics Tier 3 with the raw materials, e.g. woolgrowers

=S

S el

Export
destinations

e The primary export destinations for Aus-
tralian wool are China, India, Italy, Czech
Republic and South Korea.

e Chinaimports 85% of Australia’s greasy wool.




The wool manufacturing process

@ L L @ @ @ @ @ @
Shearing Scouring Carding Gilling Combing/ Drawing Spinning Dyeing Finishing
for worsted Top-making for worsted
for worsted
A key responsibility Before wool can Carding removes the The card sliver needsto ~ The combing process Before the newly- During spinning, Colour is applied and Merino fabrics and
in caring for healthy be processed to knots and tangles from  be ‘gilled’ to straighten removes plant matter, formed top can enter twist is inserted into fully absorbed into the garments are finished
and happy sheep yarn, it must be the clean wool by gently  the fibres, making them  tangled and short the spinning stage it the relatively weak wool fibre by dyeing by washing, to clean

involves shearing their
fleece; if not done,

the fleece can become
overgrown and impact
the animals. Once

the greasy/raw wool

is harvested it is then
classed (graded) based
on fibre diameter,
plant matter, staple
strength, staple
length, colour and
potential yield.

washed (scoured) to
remove the bulk of
contaminants (like
dirt, sweat and plant
matter) from the raw
fibre. Wool is passed
through a series of
bowls containing
water and detergent.
Excess dirty water

is squeezed from
the fibre before
several rinses. After
drying, the wools are
conditioned, ready
for the next stages
of processing.

teasing them apart
using wire-covered
rollers. Yarn can either
then be made using
woollen processes,
where the wool leaves
the card as slubbing
ready for spinning, or
worsted processes,
where the wool leaves
as a continuous length
of card sliver.

more parallel and ready
for combing. This is
done by pulling the
fibres through metal
pins in a process similar
to combing wet hair
after a shower. Card
sliver is commonly
gilled about five times
before moving onto

the comb.

fibres (noil). After
combing, the sliver is
re-gilled two to three
times. The sliver is now
known as ‘top’.

has to be made some
40 times thinner by
drawing it down into
a fine sliver, called
aroving.

roving/slubbing which
binds the fibres closer
together, increasing
inter-fibre friction

and imparting strength
to the yarn. Yarns

can also be twisted
together to further
increase strength.

in hot water and this
process can be carried
out at almost any stage,
from loose wool, top,
yarn, fabric and even

at the garment stage.
‘Wool naturally takes

and holds dye very well.

and soften, drying

and then pressing to
remove creases and
stabilise the fibre
ready to be made

into garments or
end-products during
making-up and sewing.



Innovations reducing
environmental impacts in
wool manufacturing

1 Early-stage processing

There has been more than 100 years of research
into improvements for the scouring of raw wool and
subsequent effluent management systems. These
improvements rely on capturing and making po-
tential use of all the natural contaminants of wool
before the effluent is released into the environment.
For example, Sirolan SWIMS technology and its
variants, developed by the CSIRO in Australia, is
a newly developed approach. However, there are
additional alternatives developed in New Zealand
which may be equally effective.

Upcycling production waste:

Sirolan SWIMS technology

To demonstrate, Sirolan SWIMS is a three-stage pro-
cess that turns waste by-products of wool scouring
into valuable products. The products created from
the waste materials are:

+ Lanolin — which has been an important by-
product and a key income generator for scouring
companies for many years.

» Suint - which is captured in the more recently
developed 3-stage scouring systems and can be
used as fertiliser.

» Sludge - which contains dirt, salts, some wool
wax and was traditionally dumped in landfill, but
which can be mixed with green waste to form
compost suitable for use as fertilisers or burnt
for use as a fuel.

Reducing production waste

2 Performance treatments

Top treatments

The control of environmental issues associated with
felt-resistant treatments for tops has been the sub-
ject of more than 50 years of research and millions
of dollars in investment. Most effort has gone into
the development of chlorine-free processes to re-
place chlorine with an alternative form of oxidation
of the fibre surface. There are several chlorine-free
felt-resistant treatments for tops that are offered
commercially, which include:

* Plasma - eg Naturtexx (Stidwolle)
+ Chemical Oxidation - several oxidants used
- EXP process (Scholler)
- 3E process
- Ecowash (Kurabo) - combines ozone
and permonsulphate
- E-TEC (Devan PPT)

CHLORINE-FREE FELT RESISTANCE:
NATURETEXX® PLASMA WOOL TREATMENT

As an example, the Naturetexx® plasma wool treat-
ment process developed by the Stidwolle Group uses
no chlorine to make wool felt resistant. The process
involves carefully prepared wool passing through a
plasma field, where electrons and ions in the plasma
interact with the wool fibre. This process alters the
friction profile of the fibre surface, reducing the
normal felting effect of untreated wool and makes
it machine washable. The Naturetexx® Plasma wool
treatment won the Sustainable Innovators’ Award at
the Outdoor show in Germany in 2015 and has since
been both Bluesign® and OEKO-TEX® certified.

om%
ﬁ'ﬂ Reducing chemical use

ﬁ’ Reducing wastewater

nature

plasma

20



Innovations reducing
environmental impacts in

wool manufacturing (continued)

Garment process

Chlorine-free felt-resist treatments have been used
for many years. For knitwear, the SimplX process is
commercially available through Floreal and is used
most commonly for lambswool. However, there are
others based on the use of a non-chlorine oxidant
(permonosulphate or peroxide) and a polymer. En-
zymes have also been used to impart felt-resistance
to wool knitwear, but this process results in weight
and strength loss in the fabric and so is mostly con-
fined to next-to-skin wear, as it is claimed to also en-
hance skin comfort. For woven fabric, polymer-only
processes are available (e.g., Synthappret BAP) and
are the most commonly used.

For garment processing, the latest com-
mercially available process developed by Jeanologia
replaces chlorine with ozone. Similarly, polymer-on-
ly processes are available for garment treatments.
The use of chlorine in garment or fabric felt-resis-
tant treatment, such as Basolan with hercosett or a
silicone, is not widely used.

OZONE TREATMENT FOR MACHINE
WASHABLE WOOL: JEANOLOGIA WOOLUP
To illustrate, Jeanologia’s WoolUp treatment is a
relatively simple dry process that treats product in
garment state using an ozone treatment that mod-
ifies the surface of the wool fibres. It degrades the
tips of the scales and smooths the fibres, allowing
them to slide against each other without interlock-
ing, thereby preventing felting and the resultant
shrinking. The WoolUp process can be used for the
treatment of worsted and woollen apparel (100%
wool and wool blend).

However, the technology is promising to be
a breakthrough particularly for companies wishing
to enter the lambswool knitwear market, in which
machine washable claims have previously been
difficult to achieve due to the nature of the finish-
ing required and its complexity. This evolution of
existing science is less complex and costly than
traditional shrink proofing processes whilst also
reducing water, chemical and energy consumption.

.

-/@\- Energy efficient

@ Less complex
[@ More accessible

Water-repellence:

Optim™ technology

Due to concerns about fluoro-chemicals, the use of
such products in water-resist treatments is declining
rapidly. Membranes and new coatings, along with in-
novative fibre stretching technology such as Optim™,
are rapidly displacing the use of fluoro-chemicals in
all sectors of the textile industry (Goretex, Silicones
such as Dowsil IE-8749).

The shift from fluoro-chemicals in oil-
repellent finishes is slower, but manufacturers are
definitively moving away from perfluorooctanoic
compounds. This issue is not exclusive to wool, but
an issue encompassing oil-repellent textile products.
As such, the issues for wool will remain entwined
with those of the general protective-wear market.

Optim™ fibre stretching technology has
been developed by a collaboration between The
Nanshan Group and The Woolmark Company. The
technology works by pre-stretching and spinning
Merino wool fibre yarn before weaving at very high
levels of thread density in warp and weft. The fabric
is then wet-finished, which releases the stretch,
causing the yarns to contract and leading to an
extreme tightening of the fabric structure and the
creation of the immensely dense fabric.

of\oo
'Ug Reducing chemical use

ECO-FRIENDLY DWR TREATMENTS

The Rudolf Group has released two eco-friendly
and durable water repellent (DWR) agents onto the
market. The Ruco-dry Bio CGR and the Ruco-dry
Bio NPE are claimed to be ‘breakthroughs in the in-
dustry’, with the former the first DWR agent entire-
ly based on plant-derived processing wastes. Made
of natural waste that accumulates as by-product
during the processing of cereal grains in the food
industry, the CGR product creates a powerful water
and stain repellent textile finish.
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Innovations reducing
environmental impacts in

wool manufacturing (continued)

3 Dyeing and Printing

Natural dyes are not chrome-based and have a
number of benefits including renewability and re-
duced wastewater effluent. Protein fibres, such as
wool, generally have the best affinity for natural dyes
and as such The Woolmark Company is further in-
vestigating this area.

Natural dye:

Tintoria di Quarenga natural dyes
‘Woolmark licensee Tintoria di Quarenga has created
an all-natural dyeing process called NATURALE®
that uses more than 200 natural ingredients to
create awide range of colours and shades suitable for
dyeing wool. No chemicals, additives, dye powders
or extracts are used in dyeing. The Italian dyehouse
was the first natural dyer to gain Woolmark certifi-
cation for this innovative process, which continues
to gain industry support as designers, retailers and
consumers look to more sustainable options.

o(\oo
'ﬂg Reducing chemical use

jvﬁv Reducing wastewater

BIODYE

BioDye focuses on sustainable dye processes with
minimal impact, seeding scientific breakthroughs
using the best of nature to create 100% natural dyes
and biodegradable ingredients through eco-friendly
processes.

BioDye colours wool yarn and fabrics with
natural dyes using non-toxic mordants, or dye-
fixatives, to give the full spectrum of colours that
do not fade or bleed when machine washed, while
also enhancing UV-absorption. Strengthening the
eco-credentials of BioDye’s natural colouration
technology is the holistic process that the dyehouse
employs. Its dye-yielding plants can be used to re-
vegetate degraded forests and provide income to
rural women collecting chromogenic leaves in a
sustainable manner. The solid waste is then used
as fertiliser and the treated wastewater meets
parameters for irrigation.

e
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Digital printing

Digital printing!is quick and
direct-to-fabric ‘machines minifising the invest=%s
ment in screens, printtables and & dditi;onal washing 5
equipment. Chemicals and water usage are signifi-= *
cantly reduced when'choosing digital printing, and
inksf can be recycled to minimise environmerltal*

impact. e
of\oo 1
U& Reducing chemical usel
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Innovations reducing
environmental impacts in

wool manufacturing (continued)

4 Textile production

Wholegarment® knitting: Shima Seiki
Technology, such as the Wholegarment® knitting
machine from Shima Seiki, can both manufacture
knitted garments without waste and produce tai-
lored garments to order. This equipment knits a
garment in a single piece: no further cutting and
sewing is necessary, meaning the final product can
be picked up from the machine and, with mini-
mal finishing, be ready to wear. This process
consumes only the yarn that makes up the
final garment and allows the fashion label §
to produce only the garments that they
need, with each piece a one-off.

,1:";? Reducing production waste

Knit and wear®: STOLL i

STOLL knit and wear® technology
allows you to knit, shape and connect
pieces with only one machine within a
single process. The result: a first-class
seamless knitted garment with a
high degree of comfort almost |
ready-to-wear. Complex further
processing steps are omitted completely.

~

'“438 Reducing production waste

Seamless knitwear: Santoni

Seamless knitwear: Santoni
Santoni’s circular knitting machine en-
ables knit structures that cannot be emu-
lated in any other non-seamless garment. It ¥
enables the ability for knitting structures to g,
form compression areas within a garment g
which opens up endless possibilities for g
patterns, jacquards, ribbing and detailing
suitable for both the fashion and active-
wear markets.

Benefits include minimal yarn con-
sumption and zero waste in garment construction.

jvﬁv Reducing waste water

Y ! 7/
—@— Energy efficient
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Upcycling: Manteco Recype® process
Merino wool is a high-quality fibre that is readily
recycled. Manteco recycles the finest pre- and g
post-consumer luxury garments and high-qual-
ity worsted wool scraps to create new wool
fabrics that are of high quality for the apparel in-
dustry. The recycling process uses no new dye or
chemicals and diverts pre- and post-consumer §if§
waste from landfill whilst keeping quality wool M8
materials in use. ((§

:Eﬁv Reducing waste water

Energy efficient

Wholegarment® knitting: Shima Seiki



Innovations reducing
environmental impacts in
wool manufacturing (continued)

Wool fur

Merino wool is a natural alternative to fur made
from animal hide or synthetics. The fur fibre can be
100% Merino wool, knitted onto a synthetic base.
Wool faux fur fabrics are cropped and brushed to
replicate a traditional fur or shearling look and feel.
Wool fibre, being 100% natural and biodegradable,
does not shed microplastics like synthetic faux
fur fabrics and, being a keratin fibre with superior
warm, odour resistance and breathability, is an ideal
substitute for traditional fur.

5§ Wool alternatives

Wool fill

Wool is a natural alternative to synthetic filling and
wadding. Wool fill and wadding is lightweight - wool
fill offers the same warmth as polyester fill, is odour
resistant and 100% biodegradable. The natural
crimp of wool creates insulating air pockets to offer
superior protection from the cold and because of
the fibre’s breathability, it also creates a drier, more
comfortable microclimate within garments.

Wool velvet

Manufacturing both traditional velour and velvet
includes a shaving or thread cutting process which
results in fibre shredding, causing significant syn-
thetic fibre waste at the production stage. Wool is
100% biodegradable which means wool velvet and
velour avoid the non-biodegradable (and potential
microplastic) waste generation associated with syn-
thetic fibres.

w&ﬂ‘ s

Wool footwear

The average pair of shoes take more than 50
years to decompose. By incorporating wool
¥ into the upper, inner or lining of wool footwear,

designers can create footwear that has a lighter
environmental footprint. Being 100% natural, re-

newable, biodegradable and recyclable fibre, makes
W% wool inherently circular and the ultimate
choice when designing for longevity and pre-
venting waste going to landfill.

24

.n.‘.d



05

How
consumer
garment use
Impacts the
environment




Increasing garment
wear lowers 0

environmental impact %?

How often clothes are worn

is the most influential factor

in determining environmental
impacts from clothing.

This indicates consumers who are
aware of wool’s attributes have
the largest power to influence

the sustainability of their wool
garments by maximising the active
garment lifespan and therefore
reducing overall impacts. Indeed,
brand and retailers can also play a
vital role in educating consumers
about best practice care methods
to extend a product’s lifetime.

By producing garments using high-quality mate-
rials, such as wool, and designing for longevity
rather than seasonal trends, brands can influence
consumer behaviour and encourage them to cherish
their garments for longer. Wearing wool clothes to
maximum potential and practicing optimal garment
care can reduce their environmental impact by
75% compared to current practices, according to a
2021 study?.

The world’s first peer-reviewed textile fibre
cradle-to-grave LCA™ study found the number
of times a garment is worn is the most influential
factor in determining garment impacts.

The survey completed for this study showed
woollen sweaters in consumer wardrobes had been
purchased between <1 year and up to >30 years ago,
and some survey respondents reported garments
had been used for >200 times. However, if this gar-
ment was disposed of after only one season, or 15
uses, this would result in a 5.8- to 6.8-fold increase
in environmental impacts and resource use.

A 2020 Wardrobe Study" found that wool
garments are amongst the longest kept in the
wardrobe. The study revealed the average lifetime
of wool garments was more than 50% longer than
cotton garments, with wool products given multiple
lives through re-sale or change of ownership.

1t J Life Cycle Assess 26, 11881197 (2021))

11In every 10 1tems

in female wardrobes comprise wool,
with sweaters, jackets, coats and
scarves the most likely to be made
from wool or wool blends.

5% of these wool garments were
purchased more than 10 years ago,
double that of cotton and polyester.

o

1y

97 of wool garments
in male wardrobes were purchased
more than 10 years ago, compared to
just 3% of cotton and polyester clothing.

107 of wool and
wool blend garments

compared to 25% of cotton and cotton
blends, or 33% of denim garments,
were purchased by males in the past
6 months.

It was found in the same Global
Wardrobe Study that wool garments
are less frequently washed than most
other fabrics, with denim, cotton and
synthetics washed most often. Further,
woollens were only present in 8% of
tumble dry loads. Optimal garment
care is outlined in more detail in the
following pages.
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Best-practice garment care
reduces environmental impact

Best-practice garment care is another highly influ-
ential factor in reducing a garment’s environmental
impact. Because wool is resistant to odour, stains and
wrinkles it requires less laundering over its lifetime.
Brands cans positively influence the environmental
impacts of garment care by communicating to their
consumers best-practice care for their clothing.

The results of a 2021 study?, outlined below,
show that consumers can greatly reduce the impact
their wool clothes have on the environment. This is
achieved by choosing and wearing quality garments
that have a lengthy life and need minimum launder-
ing, such as those made from Merino wool.

B

;

<30°

Wool clothes are best washed with cold or 30° water,
which saves energy compared to washing with
hot water.

14 wears

The optimal numbers of wears per wool sweater is
14 before it requires laundering. Wool products are
best air dried, saving energy from using a tumble
dryer. :

75%

Wearing wool clothes to maximum potential and
practicing optimal garment care can reduce their
environmental impact by 75% compared to current
practices.

68%

Increasing the number of wears from current
practice (109 wears) to 400 wears per wool
sweater over its lifespan can reduce the en-
vironmental impact of that garment by up
to 68%.

28%

Reusing a wool garment by multiple users can in-
crease its life span and reduce environmental im-
pacts by up to 28%.
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Multiple lives & end of life

Repair

Wool garments have a long history of being
mended. Most wool products can be easily repaired,
extending the already long use phase of these
quality products, without placing added strain on the
environment if a new garment was to be purchased.
Depending on the type of repair, it will usually
be less expensive to repair a wool garment than
purchase a new one. The Woolmark Company’s
guide to repairing wool products is helping keep
them in circulation longer.

Reuse

Wool is one of the most reused fibres on the planet
of the major apparel fibres, with wool garments
often preferentially donated or sold for extended
life. According to a Nielsen wardrobe study, 50%

of wool and wool blend garments owned by survey
participants were donated to charity, family, friends
or sold.

Recycling

The wool industry is unique in having had an
established recycling pathway for more than 200
years, turning old, exhausted wool into new prod-
ucts.

‘Closed loop’ recycling: This involves
high-value wool garments deconstructed to enable
new yarns to be spun and new high-value garments
fabricated. Wool is the most recyclable fibre on the
planet of the major apparel fibres.

‘Open loop’ recycling: This is essentially
‘down cycling’, in which wool products are pulled
apart and fabricated into cheaper non-woven prod-
ucts for insulation, padding, interiors etc. Wool is
highly valued for these purposes because of its

inherent flame resistance and acoustic insulation g

properties.

N

AN

Product Disposal

If a wool product reaches its end of life and needs
to be disposed, science has found that wool fibres
are 100% biodegradable in both land and marine
environments.

Wool fibres will naturally decompose in soil
in a matter of months or years, slowly releasing valu-
able nutrients such as nitrogen, sulphur and carbon
back to the soil. Synthetic fibres, on the other hand,
can be extremely slow to degrade and significantly
contribute to the world’s overflowing landfills.

Wool also biodegrades in a marine environ-

ment and does not contribute to microplastic
pollution. In contrast, microplastics from
synthetic textiles accumulate in marine
environments, as well as terrestrial environ-
ments, where they damage ecosystems.
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Wool and the UN SDGs

The Sustainable Development Goals, launched
by the United Nations in 2015, are a collection of
17 interconnected goals and act as a blueprint to
address the most pressing problems of the world.

1 CLIMATE 1 4 LIFE BELOW 12 RESPONSIBLE

ACTION WATER GONSUMPTION

ANDPRODUCTION

Natural

Wool is a natural protein fibre that is grown or-
ganically by sheep. This means the fibre is created
through natural processes which do not emit pollut-
ants and the fibre readily biodegrades at end-of-life.

Renewability

Wool is a 100% renewable resource, grown by the
simple blend of sunshine, fresh air, grass and water.

Biodegradability

Wool fibres are 100% biodegradable in both land
and marine environments as proven by numerous
peer-reviewed scientific studies. This means that
wool does not contribute to microplastic pollution.

Soil health

Australian woolgrowers work with national initia-
tives such as Landcare and Greening Australia to
implement regenerative initiatives on their farms
that support soil health. These practices include
planting trees, rotational grazing, sequestering
carbon in dry matter compost and soil, nurturing
pasture diversity and soil biota through pasture
cropping, improving water retention in farm soil
through ‘Jleaky weir’ techniques, repairing erosion
and using revegetation to remove pollutants from
waterways.

Water quality

Management practices undertaken by Australian
woolgrowers that effectively protect and regenerate
waterways and riparian areas include:

e Fencing off waterways to control erosion, grazing
pressure and to allow native species to regenerate

e Planting of native species along waterways to
revegetate the area and encourage soil stability
and health, shelter and improve water quality

e Manage water allocations to prevent over
usage of the natural resource and improve land
management.

Animal Welfare

Since 2001, Australian woolgrowers have invested
AU$77 million into research and development that
focuses on the health and welfare of their sheep.

Five Welfare Domains: Australian woolgrowers
work to ensure their sheep are cared for in a way that
meets these Five Welfare Domains and constantly
look for improvements to be included in their man-
agement practices. The Five Domains are defined
as Nutrition, Environment, Health, Behaviour and
Mental state.

Flystrike: Australian woolgrowers have been proac-
tive in collaborating with researchers and industry to
protect Australian sheep against this condition. To
date, Australian woolgrowers, have invested AU$41.6
million to combat flystrike.

Shearing: Through Australian woolgrower funding,
shearers and wool handlers are provided free train-
ing for novice, improver and advanced shearers and
wool handlers through regional coaching programs.
Since 2015, there have been close to to 11,000 shearer
and wool handler training days to 43,000 people.
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Wool and the UN SDGs

CLEAN WATER
AND SANITATION

L

Processing

The Woolmark Company works with industry part-
ners - from early-stage processors through to end
garment makers — to adopt innovative processes
and technologies to ensure best practice across the
supply chain and reduce water waste and pollution.
Innovations in processing includes wa-
terless dyeing, natural dyes, new digital print tech-
nologies and alternatives to finishing processes.

12 RESPONSIBLE 13 CLIMATE
GONSUMPTION ACTION
ANDPRODUCTION

Circularity

Wool is inherently circular and aligns with the
circular economy. Wool is the most reused and
recyclable apparel fibre of the world’s major apparel
fibres that is valued for its many closed and open
loop recycling qualities and applications. Although
wool only makes up 1.2% of the virgin fibre supply,
surveys have shown it represents about 5% of
clothing donated to charity.

Longevity

The average lifetime of wool garments is more than
50% longer than cotton garments and are washed
less often. The fact that wool clothes need less fre-
quent washing not only reduces energy and water
consumption, it also preserves the as-new look of
the garment, enabling consumers to continue wear-
ing it for longer.

Garment care

Laundering frequency is the most influential factor
for differences in the environmental impacts per
wear between garment types. The wool fibre is nat-
urally resistant to stains, odours and creases, which
means wool clothing does not need to be washed as
often as clothes made from other fibres. Woollen
garments have the lowest water and energy use per
wear, as well as related greenhouse gas emissions
compared to other common apparel fibres, mainly
due to the reduced laundering frequency.

Renewability

Wool is a 100% renewable resource, grown by the
simple blend of sunshine, fresh air, grass and water.
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INDUSTRY, INNOVATION
ANDINFRASTRUCTURE

o

Research & development

The Woolmark Company invests in research and
development along the entire wool supply chain to
create innovations in wool production, processing
and product development that reduces the impact
on the environment. Innovations in processes
include seamless garment construction, flat-knit
and whole-garment knitting that reduce yarn and
fabric waste.

QUALITY GENDER
EDUCATION EQUALITY

¢

|

Education & leadership

The Woolmark Company delivers a suite of educa-
tion and leadership opportunities along the entire
wool supply chain. The Australian wool industry
funds numerous education and leadership oppor-
tunities for woolgrowers as well as free training for
novice, improver and advanced shearers and wool
handlers through our regional coaching program.

e Since 2015, close to 11,000 shearer and wool
handler training days have been run, educating
43,000 people.

e The Woolmark Company’s parent company
runs numerous best-practice animal health and
welfare face-to-face courses that focus on a
wide range of sheep health and welfare consid-
erations.

e All Woolmark licensees and partners are respon-
sible for abiding by the ethical labour practices
set by the International Labour Organization and
United Nations.

e More than 72,000 primary, secondary and tertiary
students from across the world have been educated
through The Woolmark Company’s annually-run
programs and online courses since 2019.

DECENT WORK AND NO
ECONOMIC GROWTH

POVERTY

Employment

200,000 people are employed within the Austra-
lian wool industry across production, farm services
and research and many more people are employed
throughout the global wool supply chain. By sup-
porting the livelihoods of rural and remote families,
the Australian wool industry provides economic sta-
bility and supports community and diversity.

17 PARTNERSHIPS
FORTHE GOALS

&

Collaboration

By working directly with Australia’s 60,000+ wool-
growers, The Woolmark Company is able to promote
responsible and sustainable farming practices and
build consumer trust by connecting woolgrower
responsibility to a quality end product.

From 2020-2022, The Woolmark Company
co-developed 29 new product and processing
innovations.
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The Woolmark quality assurance symbol

For more than 50 vears, we've certified more than 5 billion wool apparel and wool care
products, guarantecing durability, performance and quality. The Woolmark logo is the
world’s best-known textile quality fibre brand, representing a long-term commitment
between woolgrowers, mills, brands and consumers.

What are the Woolmark certifications?

6 6 & 6

PURE NEW WOOL WOOL RICH BLEND WOOL BLEND WOOL CARE
PERFORMANCE

OUR
STANDARDS

Wool Content: We assess the wool’s purity,
to verify the product is 100% what it claims
to be.

Colourfastness to Light: We expose the
wool product to the harshest light — for up to
10 hours - to assure its colours are lasting.

Durability: We subject the wool product to ex-
treme pressures — we push, pull and stretch it
to its physical limits - to measure its strength.

Wash Testing: We wash the wool product
in hard, unforgiving machines to ensure no
shrinkage and no loss of shape.

Colourfastness to Liquid: Finally, we take
the wool product, intensely, against the very
liquids it would normally meet throughout
its lifetime.

-

Natural fibre
authentication

Woolmark certification verifies that the wool in
each certified product meets our exacting quality
standards and is what it claims to be.

Independent
quality assurance

We guarantee the fibre composition of wool
garments and wool products with testing at inde-
pendent laboratories.

&5

Building a traceable
supply chain

Every certified Woolmark product has a unique
batch number that can be traced back to the gar-

ment maker, providing the first step in supply chain
traceability.

K

Technical support

Utilise the Woolmark Technical Team for on-de-
mand technical support and product development.

28

Staff development
and training

Tailor-made training days, webinar participation
and free educational resources on the Woolmark
Learning Centre.

BWL

&

Customer satisfaction

85% of consumers agree the Woolmark symbol en-
sures quality. Leverage the reputation and authority
of the iconic Woolmark symbol to build consumer
confidence.
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Opportunities with wool

Brands and designers can
utilise the circular bencfits
of Australian wool to

align their businesses with
sustainable development.

1 Technical design

Wool is a natural, biological fibre — with technical
properties — that meets the demands for numerous
product categories including activewear, lounge-
wear, insulation and bedding, intimates, automotive,
workwear and more. Enhanced through product
and process innovations, wool provides a natural
design and material solution to meet the demands
of today’s consumers.

2 Traceability

The demand for traceability in the fashion indus-
try is growing. For Australian wool, traceability is a
pathway to showcase the industry and provides wool-
growers with opportunities for premiums, contracts
and higher demand. The Woolmark Company has
a number of current traceability trials and projects
to assess the feasibility of tracing wool through the
supply chain.

3 Circularity

Wool has a unique set of circular features - such as
being a renewable and biodegradable fibre, and suit-
able for reuse and recycling. These attributes recom-
mend wool as the circular solution to the material
strategies of companies along the supply chain
including designers, brands and retailers.

4 Extended Producer
Responsibility

The Woolmark Company is currently undertaking
an Extended Producer Responsibility project, so that
the EPR benefits of wool can help brands prepare
and position themselves in line with the circular
economy, with a high recycling rate and low end-of-
life clothing costs. The evidence being gathered will
arm those brands seeking to reduce these costs and
capitalise on the long-established mechanical wool
recycling industry. Our research will consider the
economic viability and of end-of-life pathways for
wool relative to other fibre types, including price
trends for used and recycled synthetic clothing and
used wool clothing.
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