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Everything began in the neolithic, some 10,000 years ago, when humans decided to switch from the 
transient life-style of the hunter-gatherer to the settled one of a farmer. 

“These settlers didn't know it – they would not have possessed such a concept yet – but this life of 
permanent abodes started the greatest pyramid scheme of all time. A pyramid scheme starts small and 
gets bigger and bigger, leaving the last people to pay for all. (Chain letters are often of this sort.) When 
you settle down, you begin to acquire things to make your survival and that of your children easier; 
soon you need more tools and helpers – offspring – to care for the ever-increasing number of things 
and surviving children. At the end of the Palaeolithic, around 8000 B.C., the entire continent of Europe 
contained scarcely five hundred thousand people – roughly today's population of Florence, Italy, or 
Denver, Colorado. Population experts estimate that Earth as a whole had five million humans then, less  
than half of what greater Los Angeles alone has today. It took the next fifteen hundred years for that 
number to double to ten million. Today, by contrast, we are doubling our billions of world inhabitants in a  
mere twenty-five years and have nearly reached what will be the ultimate layer of this pyramid, one way  
or another, as we run out of fresh water and breathable oxygen, not to mention wood and metals. We 
find ourselves stuck with the final bill some five hundred generations of uncontrolled acquisition and 
child producing begun in the Neolithic.”1 

Since we live at the bottom of Barber's pyramid, it seems to be the time to rethink our life-style of 
acquiring stuff and maybe switch to something more like the 5 Rs: 
reduce, reuse, re-purpose, recycle and repair2. 

But sometimes we actually have to get new stuff. Be it from real need or just a certain feeling. So 
maybe we should have a closer look at where our stuff comes from. 

About Textiles

The one thing we textile people are most in contact with is fibres in any state of matter (be it as fibre, 
yarn or fabric or anything in between). 

We can divide fibres in 'coming from plants', 'coming from animals' or 'man-made'. 

Only 100 years ago, almost everyone was able to tell what a garment was made of just by touching and 
seeing it. Garments were bought for their durability, quality and warmth. Thrifty people knew how to 
asses a garment for its ability to be cared for, washed and mended and how it might hold up in every 
day stress. Most people still had the skills to spin and weave, sew and knit, dye and decorate, mend 
and repair. Skills that began to develop some 20,000 years ago.

The earliest remains of string are about 17,000 years old and were found in the caves of Lascaux and 
derive from some sort of plant fibre. The list of usable plants is long. Flax, hemp, nettle, ramie, jute, 
sisal, esparto (needle grass), maguey (agave), yucca, elm, linden, willow, wisteria, kudzu and many 
more. Whatever can be twisted into string could and would be used for cords, netting, basketry and 
string cloth. After twining, spinning and weaving developed and fabrics were made into cloth to protect 
and warm our ancestors. About 7,000 years ago seed fibre plants (cotton) were domesticated in the 
region around Pakistan and independently in the Americas. And for most of the time, fibres were spun 
by hand with a spindle of some sort. 

Our disassociation with what clothes, protects, warms and decorates us is only a few decades old. But 
already most people are not able to sew and mend, to care and repair their own clothes. They all 
depend on an industry that exploits soil and other resources as well as people. 

1  Elizabeth Wayland Barber. Women's Work. The First 20,000 Years. Norton paperback. 1995. p.71-72
2 How I envy the English language for being so alliterative. It doesn't sound nearly as catching in German. 
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Over the last thirty years textile production has doubled. In 1977, 31 million tons of fibre were produced 
to keep people in fashionable clothes. In 2007 this figure rose to nearly eighty million tons of fibre, most 
of which is made into apparel. To get that eighty billion kilograms of fabric it takes 1,074 billion kilowatt 
hours of electricity, for which we need 132 million tons of coal and somewhere between six and nine 
trillion litres of water3. 

In light of this, our footprint as textile enthusiasts is rather small and insignificant. And making our own 
textiles is downright planet saving. Every sweater we knit, every blanket we weave, every yard  of yarn 
we spin, everything we didn't buy ready-made reduces our personal global footprint. And we still have a 
lot of fun with it.

In the following comes a selection of fibres and their ecological (and ethical) impact. 

Our fibres

Plant fibres

Plant (cellulose) fibres can be divided into seed and bast fibres. Seed fibres come from plants like 
cotton and kapok. Bast fibres come from the inner bark or 'bast' around the stem of certain plants that 
can be harvested and with some preparation transformed into spinnable fibre. Since the usable part sits 
in the inner bark (phloem) it has to be removed from the wooden core (xylem). This process is called 
retting (a word which is related to “rotting”) and can be performed by microorganisms and water to rot 
away the tissue surrounding the bast fibres to separate the fibre from the stem. 

At harvest time the whole plant with roots is pulled out. The precious seeds are removed by threashing 
and then the stalks are prepared for retting. This is done either in a water tank, a natural slow-moving 
water, bogs or ponds or in regions with mild and dewy nights by dew retting. Chemicals with a high pH 
or special enzymes are used nowadays. 

After retting the fibres have to be removed from the stem and wooden parts. This process is called 
dressing and consists of breaking, scutching and heckling. 

First the wooden part of the dried stalks (now called straw) has to be broken in small parts while leaving 
the bast intact. This is done with a (flax) brake which looks like a paper cutter but has a blunt wooden 
arm instead of the blade. Then the wooden bits have to be scraped from the fibre. This process is called 
scutching and is done with a scutching knife, a wooden blade. After most or all of the stem is removed 
only the straw is left. Now it is time to heckle. The heckles are metal combs with different degrees of 
fineness. A traditional progression of fineness is going up from 4 pins per square inch to 12, 25, 48 and 
80. First the straw is removed then the bast fibres are split and polished. The leftovers can be used for 
different purposes from fire fuel to animal bedding (from the first heckles) to being later carded and 
spun into coarser yarn (from the last heckles). 

Until the late 19th cent. the three main cellulose fibre plants (flax, hemp and cotton) were all used in full, 
without producing any waste. Their seeds were used as oil, meal and husk for food, animal feed, 
medicinal purposes, cosmetics and many more uses. The straw is used for making paper, animal 
bedding, house insulation and many more things and the fibres were used for textiles. 

3  Source: Lucy Siegle. To Die For. Is Fashion Wearing Out the World. HarperCollins. 2011. p. 105

2

mailto:mail@nemo-ignorat.de


Sustainability in textile crafts – Fibre Information Sheet
Ulrike Bogdan (mail@nemo-ignorat.de)

http://nemo-ignorat.typepad.com/nemo-ignorat/

Linen

Linen is the fabric made from flax fibre which comes from flax, the plant (Linum usitatissimum ). Flax is 
an annual plant native to temperate to Mediterranean climates and is known to be one of the eldest 
domesticated plants. It was already cultivated during the Neolithic from the Mediterranean to India and 
in Ethiopia and Egypt. 4000 years ago, Egyptian mummy bandages were woven from very fine linen 
yarn with a thread count of 152 threads per square inch in the warp and 72 threads per square inch in 
the weft. The stalks grow between 0.6 m and 1.5 m tall and have blue, white or violet flowers, 
depending on variety. 

Prepared flax fibres (now called line flax) can be as long as 25 cm and are the result of extensive 
heckling. Combed flax is sold in striks. Striks maintain the order of blossom to root and are spun from 
the blossom end usually using a special distaff. The shorter fibres from the last two passes are called 
tow and can be carded and spun for coarser, more textured yarn. 

Fibre Facts

• Linen comes in several natural colours from beige to grey. White linen is always the result of 
heavy bleaching. 

• Linen can be washed at 95°C and will shrink a little during the first wash.

• It should never be dried in the dryer but hung to dry and ironed while still a bit damp. 

• As with cotton, it improved in strength when wet.

• Linen can absorb up to 20% of its weight in water and releases it slowly to the outside (it 
“breathes”)

• Linen is virtually lint free, non-static, non-allergenic, naturally insect-repellent and gives UV 
protection 

• Linen is renowned for its spectacular durability and long life. The tensile strength of linen thread 
is twice as high as that of cotton and three times that of wool. It feels a bit stiff in the beginning 
but improves over the years. 

• Old linen, which was used, washed and ironed a lot of times, can be quite soft. If new linen feels 
soft, it usually means that it was mechanically “distressed” to loose the typical stiffness of new 
linen. 

• Due to its poor elasticity linen can break at folds. 

• Linen cloth does not accumulate static electricity. 

• Linen possesses high air permeability and heat conductivity properties. Heat conductivity of 
linen is five times as high as that of wool and 19 times as that of silk. In hot weather those 
dressed in linen clothes are found to show the skin temperature 3°-4°C below that of their silk or 
cotton-wearing friends. According to some studies, a person wearing linen clothes perspires 1.5 
times less than when dressed in cotton clothes and twice less than when dressed in viscose 
clothes. Meanwhile in cold weather linen is an ideal warmth-keeper4 

4 Source: http://www.purelinen.com.au/Linen-Facts/default.shtml
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Hemp

A bast fibre much like flax, coming from plants from the Cannabis family. Cannabis nowadays is mostly  
known for its element tetrahydrocannabinol (THC), a narcotic substance found in about 10% of the 
2000 Cannabis species. 

Hemp was first cultivated around the Caspian Sea and from there spread into all directions. Hemp for 
textiles can grow as far north as the Baltic Sea and it was used as a plant fibre for textiles and later 
paper in China as early as 2700 B.C. And even in modern times most hemp comes from China since its 
cultivation is prohibited in the USA and allowed only under severe restrictions in the EU. Fibre hemp, 
however, contains virtually no THC and usually come from THC low strains of Cannabis sativa and not 
Cannabis indica plants. In 1883 US law banned all hemp production ostensibly because of its drug use 
but in truth cotton farmers lobbied against hemp farmers. 

Hemp is grown, harvested and processed much like flax. Hemp fabric is strong and durable though 
usually not as fine as linen. The word canvas derives from the Latin word cannapaceus (meaning: 
derived from hemp), and even in Roman times sails were made from hemp canvas. 

Hemp is very environmental friendly since it requires almost no pesticides and no herbicides. It grows 
fast with a high yield. Hemp seed is used in food preparations, cosmetics and animal feeding. The 
straw is used as biodegradable animal bedding. Nowadays, hemp is mostly used for paper making. 
Which is a really good thing since a tree takes about 20 years to grow to usable size and hemp only 4 
months. 

Fibre Facts

• The stalk provides a very strong, durable and rot resistant fiber that has been used in the 
shipping industry for centuries. As hemp can grow over ten feet tall, the long fibers are perfect 
for rope. 

• The short fibers of the stalk can be used in textiles as a replacement or blender fiber for cotton. 

• Hemp as similar fibre capacities as linen. It insulates the body against heat and keeps body 
warmth inside during cold spells. But it is more durable than linen or cotton.

• Hemp holds its shape and is very resistant to stretching. 

• The more hemp fabric is used, worn, washed and ironed the better it wears the more 
comfortable it gets. Hemp wears in not out. 

• It is resistant to mildew, mold and salt water. 

• It blocks UV-radiation effectively which means less fading of the fabric and effective protection 
of the clothed body against UV-radiation.

• Hemp-blends with silk, linen, wool and cotton prolong the life of the fabric while retaining its soft 
quality at the same time. 

• The original Levi Strauss jeans were made from hemp canvas.
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Average fibre production, in pounds, per acre:

Conventional cotton Organic cotton Flax Wool Hemp

121 – 445 lbs. 80  -  102 lbs. 323 – 465 lbs. 62  lbs. 485 – 809 lbs.

Nettle

The nettle family (Urtica spec.) grows worldwide and is native to practically all continents with 
temperate climate zones. Nettles grow as annual or perennial plants. The perennial variety has deep 
rooted rhizomes. Depending on type, location and nutrition status the single stalks grow between 10 cm 
and 3 m high. Fabric woven from nettle fibres were found in Bronze Age burial sites. The fibres can be 
scarped from fresh nettle stalks or they can be retted and prepared like flax. 

Nowadays nettle fibre is still produced and used in Asia, esp rural Japan, the Himalayas and in South 
America. Usually for personal use only but in light of the eco movement some nettle products are 
available from these countries. 

See Journal 204 December 2002 “The Nepalese Nettle Project” by Susi Dunsmore and Journal 214 
June 2005 “The Use of Nettle Fibre in Japan” by Gillian Edom.

Ramie

Probably the better known member of the nettle family Boehmeria nivea. In its variety tenacissima it is 
native to Malaysia and called Rhea. 

The plant is a perennial producing many stalks, each growing from 1.9 to 2.4 m high. It has been 
cultivated in eastern Asia since prehistoric times and ramie fabric was known in Middle Age Europe as 
well. 

Fibre Facts

• The individual fibre cells are quite long averaging 13 to 15 cm in length. 

• Ramie is naturally pure white lustrous, moisture absorbent, and readily dyed. The fibres are 
spun into yarn, which can then be woven into textiles. 

• The fibre is stronger than flax, cotton, or wool. Fabric made from ramie fibre is easily laundered, 
increasing in strength when wet, and does not shrink or lose its shape. It dries quickly and 
becomes smoother and more lustrous with repeated washings. 

• Ramie is resistant to mildew and other types of microorganism attack and does not change 
colour with prolonged exposure to sunlight. 

• Ramie has had limited acceptance for textile use, however. The fibre’s extraction and cleaning 
are expensive, chiefly because several steps—involving scraping, pounding, heating, washing, 
or exposure to chemicals—are needed to separate the raw fibre from the adhesive gums or 
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resins in which it is ensheathed. Spinning the fibre is made difficult by its brittle quality and low 
elasticity; and weaving is complicated by the hairy surface of the yarn, resulting from lack of 
cohesion between the fibres. The greater utilization of ramie depends upon the development of 
improved processing methods 5

• Right now, more ramie is used in industrial sewing thread, packing material and filter cloths than 
in fabric.

Bamboo

Any of the tall, treelike grasses comprising the subfamily Bambusoideae of the family Poaceae plants 
are called bamboo. The exact number of genera and species is not clear they vary between 75 genera 
and 1000 species up to 92 genera and 5000 species. 

Bamboo is a true grass with woody stems. Fast growing (with reported growth of 100 cm in 24 hours) 
growth rate is depending on soil, climatic conditions and species. It is a renewable resource, can be 
harvested without damaging the plant because of its wide spread rhizome system, can help prevent soil 
erosion, needs no fertilizers or herbicides and pesticides. 

Bamboo is used as food plant (sprouts, sap), construction material, fibre and paper pulp (there is one 
japanese quilter who uses the bamboo growing next to her house as dye to whiten the fabric giving it a 
pearly shimmer6). As a fibre it became famous during the last half decade for its sustainability and anti-
microbial capabilities. Which, unfortunately, is only half the truth. 

There is indeed real bamboo fibre and fabric. It is produced much the same way as other bast fibres by 
retting, breaking it down and later cleaning and heckling it before spinning and weaving. Malaysia 
produces real fibre bamboo and exports it to all other countries. But the process is very labour intensive 
and costly. So that what is know usually as bamboo fibre is just rayon. Undistinguishable from any other 
rayon, produced in the same more or less ecological friendly or unfriendly viscose process as most 
other man-made fibres (see more about that below). 

So, the growing of bamboo is environmentally friendly but the manufacturing of bamboo into fabric is 
not so much. According to EU regulations (EU regulation 96/74/EG), is it not allowed to declare rayon 
made from bamboo as bamboo. Unfortunately not a lot of producers feel the need to stick to that 
regulation. Since it is not sure how the bamboo fibre was produced it is best to ask the manufacturer if 
their bamboo is really bamboo and as green and eco-friendly as the advertize. 

Cotton (Gossypium sp.)

Before the 1900s cotton fabric was valued for its high thread count and therefore a high durability 
combined with a good handling. Indian cotton prints, introduced in the 17th cent., were highly sought 
after and copied in many textile towns of Europe. Now, cotton is the cheapest of natural fibres. 

Gossypium, a member of the Malvaceae family and as such a close relative to hibiscus, hollyhocks and 
okra, is a tropical to subtropical shrub, native in the Americas, Africa and India. Wild cotton species are 
found in Mexico, Australia and Africa. And their domestication began independently in the New as well 
as in the Old World. 

5 Source: Encyclopedia Britannica. Online version www.britannica.com
6 Yoshiko Jinzenji
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Only a few Gossypium species are cultivated for fibres.

Gossypium hirsutum (Upland cotton or Mexican cotton) originated in Mexico and produces 90% of 
global cotton. White with a staple length of 2.1 – 3.2 cm. 

Gossypium barbadense (“bearded cotton”, Pima cotton), endemic to Peru and southern Ecuador. 
Accounts for 8% of world's cotton. It's beardlike long fibres have a staple length of 3.5 – 4.1 cm with 
great luster and extreme softness. 

Types of pima cotton are: 

Egyptian cotton, 3.8 – 4.4 cm long, yellow brown in colour and grows only in Egypt

Sea Island cotton, 3.5 – 6.4 cm long and grows only at the shores of South Carolina and Georgia. 

Old World cotton types (G. arboreum and G. herbaceum) were widely used before the 1900s but 
account only for under 2% each nowadays. 

The cotton boll

Not unlike dandelion seeds, the soft fibres around the cotton seed developed to increase the dispersion 
of seeds. 

The fruit of the plant is known as cotton boll and the fibre itself is called lint. Depending on the species, 
the seeds are more or less difficult to remove from the fibre in a process called ginning (a word that 
derives from cotton engine). Before the cotton engine was invented in the late 18th cent. the process of 
removing the cotton seeds from the fibres was hard manual labour. 

All parts of the plant are useful. For every kilo fibre 1.65 kg of seed are collected. The cotton-seed is 
crushed and separated into oil, meal and hull. Cotton-seed oil (which makes about 20% of the 
harvested plant) is primarily used for food. The meal is high in protein, though toxic for humans, beings 
with multi-stomach digestion can feed on it. Only about 35% of global harvest in lint ends up in textiles. 
Since cotton lint is almost completely cellulose it is used in the production of plastics, explosives, paper, 
wadding for mattresses, furniture and in cars. 

The dark side of cotton is its enormous hunger for water, fertilizer and its susceptibility for pests and 
illnesses. Cotton likes long frost-free periods, plenty of sunshine and moderate rainfall. Of the 130 
countries where cotton is planted only a third is able to provide this naturally. 70% of all cotton crops 
have to be irrigated. China, Brazil, India, Pakistan, the USA and Usbekistan produce 80% of global 
cotton. And not all under social and ecological fair conditions. Cotton farming in the USA is heavily 
subsidised. The massive use of pesticides is cause of death for many cotton farmers. GMO crops with 
their dependency on high priced fertilizer, seeds and specialized pesticides have lead to a series of 
suicides among Indian cotton farmers. And the use of child slaves on usbek cotton fields is much 
debated. Although cotton covers only 2.5% of the global farmland it needs 16-25% of globally used 
pesticides and synthetic fertilizers. 

Although the use of pesticides sank during the last 20 years, 20 lbs per acre really bad chemicals 
(some of which are so toxic that one drop absorbed through skin is enough to kill a grown up man) is 
still a lot. How much if any of these pesticides are still left over in the finished textile is debated. 
Depending on who you ask, there are none to 0.5-2 mg/kg fabric of organochlorine pesticides left. 
Undisputed is the pollution of soil and water, the salination of soil and water reservoirs (see the decline 
of the Aral Sea). And that every harvest costs an incredible amount of fossil fuels in energy and 
synthetic chemicals. 
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An alternative is organic cotton. Farmland could get a chance to recover, farmers and their families 
don't get into contact with toxic chemicals. It assures biodiversity and reduces soil erosion. The 
disadvantages of organic cotton are mainly connected with the economic system. Farmers have to 
survive a long period of transition from conventional cotton farming (high input in chemicals with high 
yield) to organic farming (high input in manual labour at lower yield). This collides with a fashion and 
textile industry that is not willing to pay more for transition cotton (which is by definition not organic yet 
but has not the high yield of conventional cotton). Although organic cotton is in high demand, the 
fashion industry still does not pay a fair price for it because consumers are not used to buy fair prices 
for textiles in general. Although in the long run organic farming might be the only solution to several 
agricultural problem like soil salination, erosion, soil infertility etc. the transition period is difficult to 
survive. 

But still, organic cotton leads to a larger biodiversity within the Gossypium genus. Cotton can grow 
naturally coloured in white to grey, chocolate, sand, sage, and pink to rust. Because it can be easier 
dyed, white cotton is preferred in general. Especially for hand spinners, naturally coloured cotton can be 
very interesting. And since it is cultivated only on a small scale but sought after on the global market, it 
might also be a chance for farmers to get higher prices for their naturally cotton harvest. 

Fibre Facts

• Cotton fibre consists of a long tubular cell. The length of the fibre depends on the Gossypium 
variety and varies from 16 – 64 mm and its length is about 1200 – 1500 times its breadth. 

• The cross section of a single cotton fibre is ribbon-like. When mercerized, it becomes round. 

• Cotton has excellent absorbing capabilities. It can absorb up to 27 times its own weight in water 
and will become stronger when wet due to a swelling of the fibres. But it dries slowly. 

• Cotton fabric “breathes”.

• It resists static electricity built up. 

• It is comfortable to wear. 

• Can withstand high temperatures, can be boiled and sterilized without damage. 

• Wrinkles easily but can be ironed at high temperatures. 

• Can be damaged by long exposure to sunlight and can be infected with and damaged by 
mildew.

• Will shrink during washing unless it is treated specially. 

• Mercerization removes stray fibres from the yarn by running the yarn through a sodium 
hydroxide bath which is later neutralized with an acid bath. Mercerization increases lustre, 
results in the swelling of the cell wall which makes it more absorbent to dye and resistant to 
mildew. 

8

mailto:mail@nemo-ignorat.de


Sustainability in textile crafts – Fibre Information Sheet
Ulrike Bogdan (mail@nemo-ignorat.de)

http://nemo-ignorat.typepad.com/nemo-ignorat/

Man-made fibres

Man-made fibres are synthetic fibres based on natural or synthetic (usually petrochemical) resources. 

Rayon (Viscose)

Rayon is the oldest man-made fibre, being invented in the 1880s as a substitute for silk. The most 
common manufacturing process for rayon is the viscose process. Cellulose is treated with caustic soda 
(sodium hydroxide) and carbon disulfide to break it up into a golden, viscose liquid, about the 
consistency of honey. The viscose fluid is allowed to age to break the cellular structure even further. Is 
then filtered to remove impurities and then forced through the fine holes of a machine called spinerette 
directly into a chemical bath where the fluid hardens at once to produce fine fibres. After washing and 
bleaching these strands become rayon yarn.

The viscose process can produce fibres from basically everything. Eucalyptus foliage, bamboo, chicken 
feathers, milk and even bacteria. After the confusion about bamboo fibre and bamboo viscose people 
suddenly were very interested in the viscose process and most declared it as unsafe because of the 
various chemicals used to break down the cellulose into the viscose liquid. 

Chemicals used are: 

Sodium hydroxide (NaOH, caustic soda): used in several textile processes, for example some indigo 
vats or in the chemical retting of flax and the cleaning of organic cotton. It is approved by the Global 
Organic Textile Standard (GOTS).

Carbon disulfide (CS2): at high levels it can cause damage to the nervous system. Usually the amount 
used in the viscose process are not high enough.

Sulfuric acid (H2SO4): highly corrosive acid. 

None of the chemicals remains as a residue in the fibre, which is the reason that a lot of viscose fibres 
are Oeko-Tex certified (which certifies that the finished fiber has been tested for any chemicals which 
may be harmful to a person’s health and contains no trace of these chemicals). 

The problem is what happens with the chemicals after use in the viscose process. The disposing often 
happens directly into the environment and although the chemicals itself might not be harmful, they 
damage soil and water, sulfuric acid definitely is toxic, they accumulate and when they disperse they 
add to greenhouse gases. 

The reason viscose fibres are Oeko-Tex certified is that the Oeko-Tex standard only tests the finished 
fibre and fabric and not the production process where the environmental burden is found. 

- Lyocell (Tencel ®, Modal ®, Seacell ®)

Lyocell is the brand name of viscose products by Lenzing, an Austrian company. According to Lenzing, 
instead of using the typical chemicals in the viscose process they use N-Methylmorpholine N-oxide, a 
non-toxic organic compund. Also they work in a closed circle, recycle the solvent and the water and re-
use the other chemicals. Compared to other viscose processes, the Lyocell production is the better 
choice. Compared to pure natural fibres every viscose fibre can only be second choice.

Seacell ® is the brand name of Lyocell produced with seaweed. As stated before, viscose can be made 
from basically everything (with long enough molecular chains). Seaweed is no exception. Seacell ® is 
produced by Smartfiber a German company working close with Lenzing and with Lenzing's Lyocell 
process. 
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Other viscose analogous fibres

Acetate

Cellulose fibre. Was the first man-made fibre in the 1890s

Soy Silk

The soybean is an annual legume, originating from East Asia and being in use for about 5000 years. In 
2000, about 20% of all soybeans were cultivated in the USA, the rest of a total of 74 mio ha are split up 
between Brazil (13.5 mio ha), Argentinia (8.4 mio ha) and VR China (9.0 mio ha) with smaller areas in 
Japan and the EU (Italy with 250 000 ha and France with 80 000 ha) and other states worldwide7. 58% 
of the prodution area in the USA and 85% of the production area in Argentinia are planted with 
transgenic soyplants. 

Enviromental Problems

Since soybeans are a commodity it is absolutely legal and common to mix harvests from different 
production areas so that a distinction between transgenic and not genetically altered soybeans is not 
possible. Only beans from certified growing can be called 100% transgenic-free.

The biggest problem growing soybeans are not insects or fungi but weeds. Since the 1950s it is 
customary to us large quantities of herbicides to get the area weed-free. But over the decades even 
soyplants are affected by the herbicides, which was (one of) the reason(s) for Monsanto (the leader in 
trensgenic crops) to develop their trademark Roundup Ready ®, which is tolerant against certain 
herbicides, again produced by Monsanto. All that means only that the plants can bear more herbicides, 
the toxin is still there. 

Soy Products

Only in small rural areas (mostly in Japan and China) are soybeans still processed traditionally. Since 
soybeans in itself are rather neutral in taste, very soon the production of tofu was developed. To get 
tofu, the beans have to be soaked in water, minced and heated. The so resulting 'milk' is the treated 
with gypsum, salts or something similar to coagulate the protein parts. These are pressed and then 
processed further. Nowadays tofu is only of minor relevance for the soy industry. The major product is 
oil (which makes 17% of the bean). The oil is extracted by drying the beans, peeling and crushing them 
and the separating the grist from the oil under addition of n-hexane (a sort of alkaline benzine which 
may have some nasty long term effects like atrophy of the skeletal muscles and degeneration of the 
peripheral nervous system for workers coming into contact with it). The soy grist is high in protein and 
was used until some years ago only for animal feed. But since vegetarism and veganism has become 
en vogue it is used in larger amounts for food as well. Nearly all soy products (except for tofu maybe) 
are produced either by using the oil or the grist, so the separation process is at the beginning of every 
other process, including soy fibre. 

Soy Fibre

The idea, to use plant protein for fibre production derived in England in the 1930s and was researched 
until the 1980s. Originally, it was thought to make the war parties independent of expensive resources 
(like rabbit fur for hats and wool for fabrics) coming from opposing war parties8. For that reason 

7 Information derives from 'Kompendium Sojabohne' 2000 by Monsanto 
8 Practical Handbook of Soybean Processing and Utilization. Hrsg David R Erikson. AOCS Press 
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research in man-made fibres was on foot in Japan, Germany, and Italy as well. But in the 1980s an 
economical production of man-made fibres was doubted9.

However, new developments in the production of viscose fibres lead to strengthened interest in man-
made fibres and an economical production of fibres for new customer demands. 

It seems that the Chinese company Jianghe Tiangrongsi Fiber Co LTD is leading the market in soy 
fibres. According to their website soy grist is formed to small globules to break up and change the soy 
protein. These globules are then liquified and spun like viscose. 

In contrast to every eco-friendly claim that is being made for soy fibre (being made from tofu waste, 
eco-friendly etc), soy fibre is still just some kind of viscose with all environmental problems. 

Fibres for Spinning

In the beginning soy fibres were only available as yarn but for some time now, it is available as roving 
as well. At first glance, it seems very similar to tussah silk, it has a similar shine, the honey colour and it 
is similar to the touch. Therefore many companies call it 'soy silk'. Soy Silk ® though, is the trademark 
of South West Trading Company.

Although silk tends to get electrostatically charged, soy fibre seems to be even more so. Directly from 
taking them out of their package, they tend to fly and cling to every surface. Therefore it seems better to 
spray them with a very fine mist of water during spinning. This is advisable as well when carding the 
fibres (for colour carding or mixing). Since they still are protein fibres, soy fibre can be dyed like wool 
with plant or acid dyes.

Ingeo

If there can be fibre from soy protein, why not fibres from corn sugars. 

Ingeo is the trademark for NatureWorks LLCs synthetic fibre made from corn sugar. NatureWorks is a 
100% subsidiary of Cargill10, the world's largest agricultural firm. Ingeo is PLA or polylactic acid, a 
biopolymer or polyester derived from organic compounds rather than petrochemicals.

The process of breaking plant starch down into sugars and them into polymers to thicken and readjust 
them again into polylactic acid is rather complex and far from environmentally friendly. As well as the 
energy cost to produce the (mostly genetically modified) corn, fertilize, use pesticides, plant, harvest 
with large machinery, process and re-process into so-called bioplastic is immense. 

In short, Ingeo is a synthetic fibre much like polyester. The difference between polyester made from 
petrochemicals or from corn starch is only marginal in its environmental impact. 

1980/1995. p. 392 http://books.google.com/books?
id=eWzvlZGnrGYC&printsec=frontcover&dq=soy+fibre+company

9 Dito p. 394
10 Cargill is the largest privately held company in the USA. Since it is not publicly listed it is not required to 

release the same amount of information concerning business practice. 
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Animal Fibres

Our prime source for animal fibre is the sheep (Ovis aries). Domestication of the sheep began about 
10,000 years ago but it took another 4,000 years to breed the woolly sheep (as opposed to hairy or 
kempy ones). Since white wool is easily dyed selection to breed only white sheep happened already in 
Babylonian times (about 3500 years ago). 

Fibre Facts

• Wool is a protein called keratin, its length ranges from 3.5 to 38 cm depending on sheep breed.

• Wool fibre is made of the same essential components as human hair: medulla (a series of cells 
that provide air space), cuticle (outer layer) and cortex (core). 

• Fibre diameter range from 13 microns (superfine) to 44 microns (coarse hairy wool or long 
lustre wool). 1 micron is on-thousandth of a millimetre. In comparison: human hair varies in 
diameter from 17 to 189 micron. (Albeit micron alone does not describe the quality of wool. 
There are other factors like crimp and lustre.)

• Wool can absorb almost 30% of its own weight in water – and it can also release it.  This makes 
it breathable and extremely comfortable next to the skin. It can absorb sweat and release it as 
vapour, keeping you cool and dry. It prevents the clammy, cold feeling you may experience 
when wearing some types of synthetic clothing and sweating. 

• It is resistant to static electricity, because the moisture retained within the fabric conducts 
electricity. This is why wool garments are much less likely to spark or cling to the body. The use 
of wool car seat covers or carpets reduces the risk of a shock when a person touches a 
grounded object. 

• Fabrics have a greater bulk than other textiles because of the crimp, and retain air, which is a 
great insulation. It keeps you warm when you’re cold, but insulation also works both ways – 
Bedouins and Tuaregs use wool clothes to keep the heat out. And it does not cling to the skin, 
allowing for air circulation next to the skin. 

• Fibers can be bent 20,000 times without breaking (compared to cotton, which breaks after 
3,000 bends or rayon, which can be bent only 75 times without breaking), and have the power 
to elongate (it can be stretched 25 – 30% before breaking), stretch and recover. This natural 
elasticity and memory returns to its natural shape 

• Doesn’t readily catch fire – its ignition point is higher than cotton and some synthetics. Even if it 
does burn, it burns slowly (not melting or dripping as in synthetics) and self-extinguishes when 
the source of the flame is removed. It contributes less to toxic gases and smoke than 
synthetics, and is therefore often specified for high safety environments such as trains and 
aircraft. 

• Has a naturally high UV protection, which is much higher than most synthetics and cotton. 

• Is considered by the medical profession to be hypoallergenic. 

• Is hydrophilic—it has a strong affinity for water—and therefore is easily dyed11. 

11 Source: o ecotextiles http://oecotextiles.wordpress.com/category/fibers/wool/
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The dark side of wool comes up when it is conventionally processed. Already a conventional keeping 
of sheep can be harmful to the environment, the workers and the sheep, especially when it is done on a 
more or less industrial scale. But to remain competitive in a fashion market that asks for natural fibres 
with the attributes of synthetic fibres (like easily washed in a washing machine, tumble dryer resistant, 
non-shrinking, non-felting, and whatever the modern consumer wants) wool products go through harsh 
chemical and mechanical processes. 

All begins with the conventional keeping of sheep. Thousands of tons of pesticides are applied to sheep 
to control pests and parasites. The top three pesticides used on sheep are only moderately toxic to 
humans but moderately to highly toxic to aquatic and amphibic life-forms. Some of them are highly 
soluble which means they will distribute easily into the ground water. Then there are antibiotic feed 
additives to counteract illnesses and to speed growth. Antibiotics that are excreted and through the soil 
end in our ground water. 

Then there is the conventional wool garment manufacturing process which typically employs harsh 
scouring agents and bleaches to clean and whiten the wool, formaldehyde, polyester, foams, dioxins, 
conditioners, moth-proofing, harsh chemical dyes,  and other, often toxic, additives to finish the fabric 
and garments. Synthetic dyes frequently include toxic heavy metals such as chrome, copper and zinc, 
and sometimes contain known or suspected carcinogens. 

Industrial yarns and conventional wool garments have next to nothing left in common with the natural 
product. 

Better stay organic. As with cotton, organic wool seems to be the best alternative. If wool is bought 
locally and from local or regional farmers even if it is not organic, maybe you can find a farmer who 
works according to integrated farming. Integrated farming is the link between organic farming and 
conventional farming. Their main motto is: use as much as necessary and as little as possible. 

Stay local. Australian and New Zealand merino sheep produce the finest sheep wool in the world. 
Which is great when you live there or when you want to give yourself a treat. But there are about 200 
sheep breeds in the world. If you live in the UK, you have the luck to choose from over 60 breeds native 
to the British Isles (as compared to 15 when you live in Germany). Staying regional or local helps to 
preserve biodiversity and helps the local farmer to survive. 

Buy naturally coloured wool. Why dye with non eco-friendly black synthetic dye when you can get 
naturally dark brown or even black wool directly from the sheep. A lot of breeds have many naturally 
coloured shades of wool. Help preserve them by specially looking for them. 

Other Fibre Animals 

Goat hair

Mohair is the hair coming from angora goats. A domestic goat named for Ankara, Turkey and native in 
that region since 3500 years. Angora goats are single coated and are shorn. The long curly hair has a 
high lustre and sheen and is durable and resilient. It is warm and has great insulation properties. Mohair 
can be used on its own or in blends. Blending mohair into wool blends for sock yarn makes the spun 
yarn more durable. 

Historically cashmere is the hair coming from cashmere goats. They got their name from the 
mountainous Kashmir region in the northwest of India. Nowadays cashmere goats are bred in the 
mountains of Mongolia, China, India and Iran. They are dual coated with a soft downy winter undercoat. 
Come spring the undercoat is combed out. 
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So nothing bad about cashmere? Unfortunately, the never satisfied fast fashion industry got hold of 
cashmere as well. As long as the famous cashmere sweater definitely was a luxury item, cashmere 
herders all over the world lived rather well from their goats. But at the beginning of the new millennium 
the fashion word was “democratisation of luxury (fibres)” and so by 2005/2006 cashmere sweaters at 
knockdown prices were the new hype. Of course no one looked at the hidden cost on the price tag. 

Let's look at the beginning of cashmere industrialisation. In the 1870s Joseph Dawson became the 
architect of the modern cashmere process. Dawson bought raw cashmere down directly from 
Mongolian herdsmen and invented a process of mechanically de-hairing the fibres. (When cashmere 
goats are combed out there are still guard hair left in the down fibres which have to be removed.) He 
set up a mill in Kinross, attracted by the number of Scottish weavers already there and perfected the 
cashmere producing process to a twenty-step system. Hundreds of experienced Scottish knitters 
worked for Dawson's company. But still, the ostensibly industrial process created by Dawson produced 
high quality products that wore the tag 'Made in Scotland' proudly. Because there were hundreds of 
brilliant men and women who knew and understood the fibre working behind the scenes. In these days, 
when your precious cashmere sweater had a hole, you could send it back and get it expertly mended. 

Already in the late 1990s the decision of the WTO to lift restrictions on cashmere imports into the EU 
lead to a flooding of cheap cashmere on the EU market. The further removal of the Multi Fibre 
Arrangement (another trade agreement) in 2005 meant that all trade barriers for cashmere and other 
fibres had gone. And by 2007 Dalang (a town in the south of the PR of China) had the capacity to 
produce 1.2 billion pieces of knitwear per year. 20,000 workers are sweating 24 hours a day 7 days a 
week at the spinning and knitting machines to make cheap sweaters from raw white Mongolian 
cashmere. 

“All of which might add up if cashmere was an abundant natural resource. But it isn't. The global 
cashmere clip […] has stabilised at a rather puny 16,000 tonnes (this is equivalent to the amount of 
carrots exported by New Zealand to Japan each year, so a pretty niche amount). When you consider 
the fact that Tesco sold three times the amount of cashmere in 2006 as in 2005, and that this continues  
to grow, you have to wonder where it's all coming from. China now produces 12,000 tonnes, accounting  
for three quarters of the entire planet's output, most of it brought over the border from neighbouring 
Mongolia.”12

The price tag hangs at an ecological disaster in Mongolia. The demand for cashmere lead to the 
breeding of more goats than any other livestock over the past ten years. It takes a cashmere goat about 
4 years to grow enough soft undercoat for one sweater. Those goats live mainly on the Alashan Plateau 
in the south-western corner of the Gobi Desert. It features some of the world's largest sand dunes. 
Between these dunes spaces are created that are able to collect drops of water, which enables plants 
to grow. The roots of these plants stabilise the sand and help to fix the dunes. Layer above layer 
vegetation settles and keeps the dunes in their place. A clever but very fragile ecosystem. Another 
livestock of the Alashan Plateau plays a crucial role in this ecosystem: the camel. Its soft but wide 
hooves actually keep the ground together. The nibble at the sparse vegetation, bring it to sprout more 
roots while at the same time compress the ground. Vegetation and dunes stay intact. 

Now imagine an estimate of twenty-six million goats ranging across Inner Mongolia (including the 
Alashan Plateau). Their small hooves cutting into the ground while their well known propensity for 
eating everything that comes in their way happily chomps away at every last bit of vegetation. 

Without grass and shrubs to hold the dunes in place, the desert expands by 3600 km² (1390 sq mi) a 
year. Dust storm have increased frequency in the last twenty years due to desertification. This dust 
crosses the border to China and is believed to encase the ultra-fine particles of China's power plants, 
creating a toxic blend which is transported along the Trans-Pacific stream, a kind of airborne highway of 

12 Lucy Siegle. To Die For. p. 153
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wind blowing from eastern Asia to North-America. In 2001 Asian dust accounted for 40% of the dust 
collected in the western states of the USA. 

Desertification and pollution are not the only result of our hunger for cheap luxury. Another is the decline 
in quality of cashmere. The international standard for cashmere specifies that cashmere is the fine, de-
haired undercoat of the cashmere goat. The fibre diameter may not be exceed 18.5 micron. And a wool 
product labelled as cashmere does not contain more than 3% (in weight) of cashmere fibres that 
exceed 30 microns. The average fibre diameter may be subject to a coefficient of variation around the 
mean that shall not exceed 24 percent13. 

But already the average cashmere fibre is getting coarser. Due to cross-breeding and malnutrition. It 
might not be significant in the grand scheme of things but it is symptomatic of the way the fast fashion 
industry covets a fibre for its silkiness and luxury attributes and changes the very thing they covet by 
mass-marketing it. 

Another result of the mass production of cashmere is the pauperisation of the goat herders. Although 
the market asks for more cashmere fibre, the price has sunken so dramatically that the single herder 
needs more goats to sustain his family. But by keeping more goats he furthers the destruction of his 
basis of existence. A deadly circle. 

What to do about it? Don't buy cheap cashmere. It's as simple as that. There is still British cashmere 
available, so buy British14. There are cashmere herdsmen in the US as well. Even in Australia are 
people keeping cashmere goats. Talk to them, get more information on their fibre quality, how they keep 
the animals, be interested in where the cashmere comes from. Cashmere is a luxury fibre, be aware of 
it. Buy a little, blend it with some really nice wool, spin it well and with devotion and knit yourself a great 
sweater from it. Wear it, care for it and love it. And be assured, that this is something really special. 

Camelids

And then there are alpacas (Vicugna pacos). Alpacas are the domesticated camelids of South America. 
Close relatives to llamas, guanacos and vicuñas. While llamas were mostly domesticated as pack 
animals, alpacas were bred by the Incas for their fibre. 

Fibre Facts:

• There are two types of alpaca: Huacaya, with a soft dense, crimpy sheep like fibrre and Suri 
with long silky locks. Before alpaca farmers began breeding alpacas all over the world, Suri 
alpaca was the rare variety. 

• Alpaca fibre has a small diameter (18 to 25 micron) but is slick since its scales don't stand up as 
much as in sheep wool. More twisting is necessary which reduces its softness. 

• Alpaca fibre don't have lanolin and hand spinning of unwashed alpaca fibre can sometimes be a 
rather dirty process because the animals love taking sand baths. 

• The fibre does not retain water, is thermal even when wet and can resist solar radiation 
effectively. This way it is adequate for the ever changing extreme weather situation of the 
Andean highlands. 

• The older an alpaca gets the thicker its hair becomes. Overfeeding can result in larger fibre 
diameter as well. 

13 US Wool Products Labelling Act of 1939 §68
14 Why not cashmere from Devon? http://www.devonfinefibres.co.uk/
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• Alpacas come in 22 natural colours in about 300 shades, one of which is a true blue-black. 

Alpaca fibre became a darling of the fibre market in the last 5-10 years. But since alpacas are now bred 
all over the world, as long as the animals are treated right, there is nothing bad to say about it. 

Llamas (Lama glama) are the pack animals of South America. As such they were distributed all over 
the world. Since the 1980s North American sheep farmer keep llamas very successfully as guard 
animals against predators. 

Llamas have coarse guard hair that is useful for rug yarn or ropes and they have a softer undercoat 
(with diameter between 20 to 30 micron) which can be spun into garment fibre. 

Vicuñas (Vicugna vicugna) are the wild relatives of the alpacas. They can not be domesticated but 
have very fine hair (with a diameter of 6 to 10 micron) and can be shorn only every 2 – 3 years. In the 
1970s they were declared endangered because only 6000 animals were left. Since they can't be 
domesticated, before that time they were hunted, caught in large herds and shorn but the stress of the 
hunt killed a lot of them every year. Today the population has recovered but the status as an 
endangered species still exists. 

Vicuñas live in the central Andes at an altitude of 3200 to 4800 m. 

A vicuña will produce about one pound wool a year. Shearing is only allowed to certain communities (for 
example the community of Lucanas conducts a chaccu (herding and sheraring) in different intervals 
(each year of every two years) to help preserve the vicuñas' habitat and finance game warden to 
protect them from poaching. 

The Peruvian government has a labelling system that marks vicuña fibre as being sanctioned by the the 
Peruvian state. However, annually up to 50,000 pounds of vicuña wool are exported as a result of illegal 
activities. Because of this, some countries have banned the importation of the fibre to save the animal.

The guanaco (Lama guanicoe) is the second wild camelid species in the Andes. Guanaco have gguard 
hair and a soft undercoat with fine fibres that can be compared to cashmere. Like their cousin the 
vicuña, they are often hunted for their fur, fibre and pelt. The pelt of calves is often used as a substitue 
for red fox pelt. Unlike the vicuña, they don't have the advantage of being used on Peru's coat of arm 
and there are still about 600,000 guanacos left, so no place on the list of endangered species for them 
(yet).

When we talk about camel fibre we usually mean the fibres from Camelus bactrianus, the Bactrian 
camel. Bactrian camels are native to the steppes of central Asia and has the two humps on its back. 

Nearly all the 2 million camel alive nowadays, are domesticated. Their wild cousins (about 500 – 800 of 
them) are on the Red List of Endangered Species. 

• All camel fibres come from domesticated camels. Collection of the camel hair is done either by 
shearing or by collecting during moulting season. 

• After that it has to be sorted for guard hair and downy undercoat. The guard hair can be up to 
37.5 cm in length and have a diameter of 20 to 120 micron. The fine down fibre varies in length 
between 2.5 and 12.5 cm and in diameter from 19 to 24 microns. Baby camel have the finest 
hair with a diameter of 19 micron. 

• Camel fibre contains around 25% of trash and impurities. So it has to be scoured and then de-
haired. 
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• After carding it can be blended or spun as it is. 

• The fibre has little crimp and less elasticity than sheep wool. 

• Typically it is used for wool blend overcoat and men's suit fabrics.

• The long hair is used for felt for yurts and for the herdsmen's winter coats or carpet backing15.

Qiviut

The muskox (Ovibos moschatus) is the source for qiviut. Most qiviut comes from Canada and Alaska 
from domesticated herds of musk oxen which are plucked or gathered during moulting. 

Qiviut was not collected traditionally by the natives of Alaska and northern Canada. It was begun by the 
Musk Ox Project16 in the 1950s. Wild musk oxen were only a hair width away from extinction and the 
native inhabitants of the Alaskian villages were the poorest people in the world. So after a decade of 
research and fund scrounging, John J. Teal jr. founded the Musk Ox Project, the first domestic musk ox 
farm in Fairbanks. The farm is now located in Palmer, Alaska. The Oomingmak co-operative purchases 
the fibres (as well as from a few other sources that became available over the last decades) and send 
them to be processed into yarn to a cashmere producing company. They then knit the yarn into scarves, 
hats and stoles or the yarn is sold in kits. 

Over the last decades musk oxen are kept on farms in other places all over the Arctic over to 
Greenland. Until now, fast fashion doesn't have a hand on qiviut so it is still a niche product. 

The fibre is as fine as cashmere (11 to 18 micron) and has a staple length of 3.5 to 7 cm. 

Yak

Domesticated yak17 (Bos grunniens) have been kept for thousands of years in the Himalayas as beast 
of burden, for milk, meat and for their fibre. Their dried dung is important fuel source all over Tibet and 
they draw ploughs as well. Yak feed only on grass not grains. Like musk oxen and camelids they are 
dual-coated with coarse guard hair and fine undercoat. As usual it is the fine undercoat we are all after. 
The down fibre is about 3 cm long and has a diameter of 14 to 16 micron. It is combed from the 
shedding yak during moulting season and de-haired afterwards. 

The longer guard hair has a diameter of 15  to 22 micron and is spun worsted fro ropes, belts, halters or 
woven into durable rugs and bags. The down is used for warm clothing and sold on the exotic fibre 
market. 

Yak fibre is still rare and not yet found attractive by the fast fashion industry. 

15 http://www.scribd.com/doc/53935222/Camel-Fibre
16 http://www.muskoxfarm.org/project.html
17 Personally, I think yaks are absolutely adorable. They are truly domesticated, huge and wonderful beings. 

If I had the chance, I would keep one or two. 
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Possum

The Common Brushtail Possum (Trichosurus vulpecula) is a major pest in New Zealand. Introduced 
from Australia in the mid-1800s as meat source and for their pelt, New Zealand nowadays suffers under 
30 million of these night active marsupials. Without a predator to keep them in check, possums adapted 
rather quickly to this new environment and have by now destroyed large parts of fauna and flora. In 
order to stop this, New Zealand's government declared in 1936 possums a pest and started in the 
1940's a program to cull the possums. About 25 mio EUR per year are invested in this endeavour. 
About 30 years ago, New Zealanders begun to profit from this culling. 

Possum fibre has a diameter of 12 to 15 microns and its hollow structure allows it to be warm and light-
weight at the same time. It is harvested from the dead animal and usually mixed with merino or other 
fibres before spinning.

If you have no qualms using the fibre from a dead animal, possum could be the luxury fibre of choice. 

The Common Brushtail Possum must not be confused with the opossums (Didelphimorphia spec.) of 
the Americas. 

Bison

The American bison or buffalo (Bison bison) is the native bovid of North America. The history of the 
American bison is not clear (there are several, sometimes controversial hypotheses how much the 
native Americans were involved in farming and controlling the population of the bison). Clear is that by 
1884 the American bison was nearly extinct. Already in the late 1800s a handful of farmers tried to 
preserve what was left of the species by keeping them ranched. By the early 1900s, some of the 
privately owned herds were shipped into different parts of the US and Canada to live and thrive in 
National Parks. 

Nowadays the “American buffalo” is categorised as cattle and can be managed as such. They can and 
do interbreed with domestic cattle (although only the female offspring of the first generation is fertile) so 
that their genetics is watered down. Due to a certain health hype looking for lean beef, bison meat 
came into favour again some 20 years ago. And then there were these massive hides just laying 
around. And an enterprising woman named Ruth Huffman came along and patented a process to 
collect, de-hair, scour, spin etc. bison down18. Up until now, she has the licence on every bison yarn 
produce by this (rather basic) process. The Huffman patent describes how the down was collected from 
the hide of a slaughtered bison. Others are working on process to collect the down from living animals, 
much like with the musk ox. Adele Boucher from Alberta, Canada, describes in a PDF19 very detailed 
how bison down can be collected from living animals by different brush systems installed where the 
bisons can rub at them during shedding time and so on. 

No matter how bison down is collected, it is a luxurious fibre. 

The warm undercoat has a diameter of 21-24 micron. It is fluffy and short like cotton with a staple length 
of 2.5 to 5 cm. Has very insulating properties, is lightweight but will felt easily. Plucked, combed or 
brush collected the hair is very soft. Shorn from the hide is is shorter and the cut ends can stick out of 
the yarn and itch. 

It is difficult to get bison fibres for spinning. Most fibres are available as yarn only or as already 
manufactured garment. 

18 http://www.girlfromauntie.com/journal/the-buffalo-gal/  
U.S. Patent No. 6,237,315, “Processing American buffalo hair to produce a yarn” 

19 http://www.bisoncentre.com/images/pdf_files/about_bison_fibre.pdf
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Rabbits

Angora rabbits are a variety of the domesticated rabbit, bred for their long, soft hair. There are four 
different recognised angora rabbit breeds: English, French, Giant and Satinangora (the German angora 
rabbit has its own association). Good quality Angora fibre is around 12-16 micron in diameter, has a 
silky texture, felts rather easily and is known and loved for its fluffy halo. It has no elasticity.

The fibre is normally blended with wool or silk for its enormous warmth and its ready tendency to felt 
even through normal wear. 

Angora rabbits (with the exception of the German variety) shed their coat and can therefore be  
plucked. Plucking is harmless to all shedding animals since it just removes the already loose hair tufts. 

Although some angora varieties come in different shades, white is still preferred. Satinangoras are a 
relatively new cross between satin rabbits and French angoras and can come in reddish shades to 
greyish-brown shades. 

Angora rabbit welfare

For many decades now the angora rabbits are kept in intensive factory farms where every aspect of 
intensive animal rearing is of concern. Too small wire cages that cut into the animal's feet. The cage 
size does not allow the animal to turn around. 

Shearing is done under painful conditions where the rabbit is stretched and tied to a board while they 
try to free themselves and often tear tendons during kicking. Cuts and slashes occur frequently and are 
left untreated. 

Plucking, although usually a painless process, is done in a way that parts of the skin are forcefully 
removed. Leaving the animal in shock and pain. 

Unwanted rabbits are killed brutally or skinned alive to preserve most of the fur unblemished. 

What to do?

As a rule of thumb, never buy any garments with angora in it. It is too difficult to verify claims of ethical 
fibre harvest. If you buy fibre for spinning or felting, try to get it from private breeders, best the ones you 
can visit or at least from sellers that sell only regional fibres. Animal welfare standards tend to be better 
everywhere than in China where 90% of angora fibres come from. Though it is still no guarantee for the 
ethical treatment of the animals20. 

20 See the RSPCA's guide to animal welfare in fashion 
http://www.rspca.org.uk/webContent/staticImages/Microsites/GBA/Downloads/RSPCA_GBA_Fashion_Gu
idelines.pdf

and http://www.nal.usda.gov/awic/pubs/Rabbits/mcnitt_swanson.htm a text about animal welfare issues for 
commercial rabbit producers
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Dogs

The common dog (Canis lupus familiaris) is mankind's companion for about 10,000 years. And mankind 
found a lot of different uses for their canine companions, from hunter, guardian over food source to wool 
producer. Especially northern breeds with their dual coated fur with thicker, protective guard hair and a 
soft downy undercoat were and still are used as wool producers. The modern term for it is chiengora, 
for its origin animal (French 'chien') and the softness (compared to angora (rabbit) hair). 

The Sallsh and other Northwestern Native Americans used to spin hair from special woolly breeds as 
well as Navajo and Scandinavians alike. The hair can be plucked during moulting or shorn in early 
spring. Like most other fine fibres plucking or collecting is preferred since it keeps the hair intact and 
leaves back no cut ends that can itch. 

Dog hair is only rarely commercially available. Usually it is collected in spring from friends and 
neighbours with woolly dogs or from the spinning dog keepers themselves. Although the undercoat from 
Golden Retrievers can be spun as well, Samoyed, Chow Chows, Newfoundlands, Norwegian 
Elkhounds and the like are preferred. 

Dog hair is much warmer than wool from sheep and has no elasticity. To remove dust and maybe some 
skin grease it is recommendable to wash the hair from most races before spinning. After scouring it can 
be blended with wool or silk and spun to a thin yarn. Since it is so warm and insulating, I usually don't 
use it on its own but either plied with silk or blended with some other soft wool. Until after scouring, dog 
hair will almost always have a slight or stronger “dog smell”. The exception is Samoyed since those 
dogs don't have a distinctive smell. When the freshly spun yarn is washed, it develops a fluffy halo. 

This work is licensed under the 

Creative Commons Attribution-NonCommercial-NoDerivs 3.0 Unported License. 

To view a copy of this license, visit http://creativecommons.org/licenses/by-nc-nd/3.0/ or send a letter to 
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