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Sustainable Materials

The word ‘SUSTAINABLE’ may be defined as:

“The harnessing and utilising of resources responsibly and ethically without destroying ecological and 
social balance. “

The challenge for the future is to think beyond the immediate creative and technical 

processes that bring a product to life, and to be aware of the wider context that the 

product exists in, including:

•Holistic consideration of a product’s lifespan.

•Awareness of the provenance of raw materials and environmental impacts.

•Appreciation of nature and the communities involved in production.



Consider The Cherry Tree...



 

‘Originally, the biggest misconception is that Cradle to 
Cradle was all about redefining the ingredients of a 
product- and of course this is one part of the approach.
I always emphasise that it is not strictly the substitutions 
themselves we are looking for, but how synergetic they are 
alongside other components’.



When it comes to the true impact of 
a fibre, its source material is only one 
part of a much bigger picture...



Sustainability Brainstorm



Environmental Principles



 

The key criteria are the origins, processing and what happens at the end of a 
products life.  

Is the source of the fibre easily renewable?
Natural fibres: is the use of water and land appropriate for the quantity and cost 
of the fibre produced?
Manufactured fibres: is the raw material for production easily available and 
renewable?
Is the fibre produced using nonpolluting methods?
Are they grown, raised or produced with regard to waste and using nontoxic 
substances in the air, land, and water?

Can the products be recycled into new fibre production? Does the recycled fibre 
maintain the same quality as the original fibre?

Or, can the fibre act as a ‘nutrient’ for another system? 

Thinking About Material Impacts



  Processing Impacts



 Fibre

Yarn

Fabric

Finishing
Processing Impacts



Fibre Diversity

During much of the twentieth century the focus of fabric development 

and manufacturing centred on a traditional group of natural fibres, 

some man-made artificial ones regenerated from cellulose and a 

large number of synthetic polymers based predominantly on oil. 

Diversity of materials is hard to find in the contemporary fashion and 

textile industries. 

The clothing retail market is dominated by a large number of similar 

products in a limited range of fibre types, in fact cotton and polyester 

together account for over 80 percent of the global market in textiles.

“Ideas of diversity rightly reflect the complexity of the 
relationship between fashion, textiles and sustainability.”

Kate Fletcher Sustainable Fashion And Textiles-Design Journeys



Global Fibre Production

(Source: The Oerlikon Textile Report; The Fiber Year 2009/10)

Global Fibre Production



 

Increasing global demand

Scarcity of raw materials and price volatility

Increased environmental awareness

Need for diversity and choice

Raw Material Trends



Synthetics
Chemical compounds;

usually derived from
petroleum

Nylon/Polyamide

Acrylic/Polyamide

Metallics

Polyester

Elastane / Lycra

Cotton

Linen - Bast

Bast - Others

Silk

Cotton

Linen - Bast

Bast - Others

Silk

Bio
Synthetics
Man-made synthesised
from natural polymers

Milk Fibre

Corn Fibre

Soya Fibre

Crabyon

Wool

Luxury Animal Fibres Sea Cell

CelluNova

Castor Oil Fibre

Coffee Fibre

Polyethelene

Aramids

Naturals
Processed from plant 

or animal sources; 
cellulose or protein 

based

Viscose / Rayon

Acetate

Cupro

Lyocell / Tencel

Bamboo Viscose

Artificials
Man-made by regenerating 

natural plant cellulose



Natural Fibres
Processed from plant or 

animal sources; cellulose or 
protein based

Natural fibres are, or should be inherently sustainable. They are by 

definition naturally renewable if managed properly. This well 

recognised fibre group has been produced by man for hundreds of 

years in a synergistic way, up until the industrial revolution. Market 

demands have led to intensive farming and undesirable processing 

practices.

Issues with the dominance of conventionally farmed cotton, for 

example are excessive water consumption and the catastrophic use 

of fertilisers and pesticides. The wool industry has also come under 

scrutiny in connection with the ethics of farming practices, and toxic 

chemicals used in sheep dips and the wool scouring process. 



cotto
n

Democratic - Comfortable - Absorbent

Cotton



Conventionally farmed cotton is 
ecologically damaging:

• It requires extensive use of pesticides 
and insecticides and is known to cause 
health hazards to farmers

•It is an exceptionally thirsty plant to 
grow and process

•Fairly traded cotton offers socially 
sustainable assurances

•Organic cotton is more expensive to 
produce but it does not 
pollute and is inherently 
sustainable

     Cotton



Global Cotton Production

Countries that supplement their own production

Main producer of naturally coloured cotton

Producers of organic cotton

Main cotton producers

Burkina

Uzbekistan

Egypt

Southern Brazil

India

Pakistan
China

Australia

Greece Syria
Cotton Belt

Peru

United States Turkey



linenLinen

Ideal for organic cultivation and ecological production



Wool

  Ecological considerations:

•Farming and animal welfare
•Traceability of the fleece
•Non-toxic processing



The structure of wool fibre makes 
it a natural thermo-regulator.



Lux animal fibres
Luxury Animal Fibres

Complex and unique properties of fibres have
Evolved in response to climatic challenges.



  Silk
Conventionally cultivated silk 
involves destroying the animal. 

Consider these alternatives:

•Peace silk 
•Wild silk
•Eri silk



silk

“As far as I am 
concerned nothing will 
ever replace silk. 

It can look tenderly 
feminine or high tech, 
timeless or cutting 
edge.” 

Julien Macdonald



Artificial Fibres
Man-made by regenerating 

natural plant cellulose
Artificial fibres were developed at the end of the 19th century, initially 

as cost effective substitutes for silk. This category of fibres is made by 

chemically dissolving the natural polymers in cellulose, and extruding 

the fibre in a continuous filament. This traditional viscose process 

involves the use of toxic chemicals and potentially hazardous 

emissions.  

Tencel is the brand name of the Lyocell viscose process that uses 

rapidly renewable FSC certified forests for its raw materials, and 

manages the chemical process in a closed loop system that recovers 

99% of the solvents used in processing, with zero discharge.



sustainability
Artificial Fibres



Artificial Regenerates

• Viscose/Rayon

• Lyocell/Tencel

• Bamboo Viscose

• Cupro



Synthetic Fibres
Chemical compounds;

usually derived from
petroleum

Synthetic fibres are largely petroleum based, and due to their price 

accessibility, durability and easy care reputation account for 45% of 

the global textile market.

The issue with the petroleum based man-made fibres is their reliance 

on a diminishing non-renewable natural resource, and the price of 

polyester is inextricably linked to the price of oil. The socio-political 

impacts and polluting effects of oil extraction, and chemical impacts 

of processing are significant, although in the production of the fibre 

use of water is minimal.

Recycled polyester reduces the amount of energy needed to 

produce the fibre by a third; but the energy requirements to recycle it 

are still much higher than a conventionally produced natural fibre.



  Synthetic Fibres

During much of the Twentieth 
century the focus of fabric 
development and manufacturing 
centred on a traditional group of 
natural fibres, some artificially 
created from cellulose and a large 
number of synthetic polymers based 
predominantly on oil.



The issue with the petroleum based man-mades is their reliance on a 
diminishing non- renewable natural resource. 

The price of polyester is inextricably linked to the price of oil. 

Reducing our dependency on polyester will in turn reduce our 
dependency on oil.

  Synthetics



Bio Synthetic fibres are the new breed of man mades. They are 

synthesised from naturally occurring materials, such as cellulose, chitin 

or lactic acid. The original impetus to develop new fibres has often 

been as a substitute for more expensive or unobtainable natural fibres. 

Now the motivation for the new generation of textile developments is 

to offer sustainable alternatives to the traditional natural and synthetic 

fibres and to provide broader options, from creative, functional and 

well being perspectives.                                                                                                                

Rapidly renewable and sustainable fibre sources that can thrive 

without chemical intervention, and processes that limit waste and 

emissions are the way forward if we are to use our resources wisely.

Bio Synthetic
Fibres

Man-made synthesised
from natural polymers



Milk Fibre



TMCrabyon

Chitin, synthesised from
post consumer food waste



Coffee Fibre

Synthesised from post 
consumer coffee grounds

Coffee Fibre

Synthesised from post 
consumer coffee grounds



Corn Fibre

Soya Fibre

Synthesised From Natural Polymers

Corn Fibre

Synthesised From Natural Polymers



Regeneration



Wool recycling

Wool shredder

Fibre Reclamation



Recycled Polyester

(Source: Teijin Limited)



Re-creation

    Re-creation    Re-creation



Re-creation



  Biodegradability

Wonderland project 2008 
Dissolving dresses
by Helen Storey and Professor Tony Ryan



Cotton

Synthetics: Polyesters, Polyamides, Nylons

Artificials: Viscoses, Rayon, Tencel

Other Naturals: Linens and bast fibres

Silk

Wool and other animal fibres

What’s in your wardrobe?




