
Sara Waterer 511909 | Creative Arts Today | Part 5 Textiles | Project 1 The life cycle of 

textiles and materials  | February 2017 

 

 

P
a

g
e
1
 

Part 5  Textiles 

Project 1 The life cycle of textiles and materials 

 

Research point 

Try and summarise each of these stages in a sentence or two then do some 

research online to see if you’re right. Initial thoughts in italics.  Research additions in 

regular text. 

Agriculture / raw fibre production 

The production of wool from rearing sheep (also alpacas, rabbits and other animals); 

cotton and linen from plants (cotton and flax); rope and matting from natural 

substances such as sisal and coir (coconut fibre);  silk from the silk worm’s cocoons; 

manufacturing of manmade fibres such as polyesters. 

Also plant bark; hemp, jute and animal fur. 

Polyester is a synthetic fibre derived from coal, air, water, and petroleum. Formed 

from a chemical reaction between an acid and alcohol. Polyester is stable and strong 

and has advantages over traditional fabrics such as cotton. It does not absorb 

moisture, but does absorb oil; making it suitable for water-, soil-, and fire-resistant 

finishes. Naturally resistant to stains; can be preshrunk in the finishing process and 

will not stretch out of shape. Easy to dye and not damaged by mildew. Textured 

polyester fibres are an effective, non-allergenic insulator, so the material is used for 

filling pillows, quilting, outerwear, and sleeping bags. 

Synthetic polymers are derived from petroleum oil. Examples include nylon, 

polyethylene, polyester, Teflon, and epoxy.  

Natural polymers occur in nature e.g. silk, wool, DNA, cellulose and proteins. 

Issues: sustainability / environment / insecticides; water and energy usage 

Corn can be used to create a synthetic fabric (Lycrell) but is it ethical to use a food 

source to make cloth? 

 

Ginning 

Not sure what this means but perhaps it is the initial stage of preparing wool or 

cotton, carding? 
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A cotton gin is a machine that quickly separates cotton fibres from their seeds 

(much faster and more productive than doing this manually). The fibres are then 

processed into various cotton goods;  undamaged cotton is used largely for clothing. 

Seeds may be used to grow more cotton or for cottonseed oil (a salad oil). Less 

wastage than a manual process but energy used in production. 

Spinning 

Taking fibres and spinning them into thinner strands that can be knitted or woven. 

Spinning is a process in which animal or synthetic fibres are drawn out and twisted 

together to form yarn. For thousands of years, fibre was spun by hand using simple 

tools, the spindle and distaff. Only in the High Middle Ages did the spinning 

wheel increase the output of individual spinners. Mass-production started in the 18th 

century with the Industrial Revolution.  

Weaving 

Using wool or other fibres with a loom (either mechanical or manual) to weave the 

fibres together vertically and horizontally to make cloth, tapestries etc. Gobelin 

technique comes to mind (I did some hand weaving years ago and this traditional 

technique is good for creating non linear patterns and images 

Two distinct sets of yarns or threads are interlaced at right angles to form 

a fabric or cloth. The longitudinal threads are the warp and the lateral threads are 

the weft or filling.  The way the warp and filling threads interlace with each other is 

called the weave. The majority of woven products are created with one of three basic 

weaves: plain weave, satin weave, or twill. Woven cloth can be plain or can be 

woven in decorative or artistic design. 

Issues: energy usage in mechanical processes and safety; safety and ethical issues 

around hand weaving (e.g. child labour  / low wages and unsafe conditions) 

Processing 

Not sure really. Perhaps treatments applied to the woven cloth; dyeing (might this 

happen earlier); printing patterns on the cloth and fixing; pattern cutting for garments 

and other items. 

Dyeing often uses toxic substances and in countries such as India and Bangladesh 

may pollute waterways. 

Sizing Improves the properties of the cloth which may be steeped in a dilute acid 

and then rinsed, or enzymes may be used to break down the size. 

https://en.wikipedia.org/wiki/Spindle_(textiles)
https://en.wikipedia.org/wiki/Distaff
https://en.wikipedia.org/wiki/Warp_(weaving)
https://en.wikipedia.org/wiki/Weft
https://en.wikipedia.org/wiki/Plain_weave
https://en.wikipedia.org/wiki/Satin_weave
https://en.wikipedia.org/wiki/Twill
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Scouring is a chemical washing process carried out on cotton fabric to remove 

natural wax and non-fibrous impurities (e.g. the remains of seed fragments) and any 

soiling or dirt.  

Bleaching Even the most naturally white cotton fibres are yellowish and require 

bleaching.  

Mercerising Fabric is treated with caustic soda solution to cause the fibres to swell 

to improve lustre, strength and dye affinity. Other chemical treatments may be 

applied e.g., low flammability, crease resistance but four important finishing 

treatments are: 

Singeing to burn off the surface fibres from the fabric to produce smoothness. The 

fabric passes over brushes to raise the fibres, then passes over a plate heated by 

gas flames. 

Raising The surface is treated with sharp teeth to lift the surface fibres, thereby 

imparting hairiness, softness and warmth, as in flannelette. 

Calendering A mechanical process in which the fabric is passed between heated 

rollers to generate smooth, polished or embossed effects depending on roller surface 

properties and relative speeds. 

Shrinking (Sanforizing) The fabric is forced to shrink width and/or lengthwise so 

that residual tendency to shrink after subsequent laundering is minimal. 

Dyeing by completely immersing the fabric (or yarn) in an aqueous dyebath. For 

improved fastness to washing, rubbing and light, other chemicals such as vats and 

reactives are commonly used.  

Printing application of colour/pattern in the form of a paste or ink to the surface of a 

fabric, in a predetermined pattern.  

Stitching 

Sewing an item together and finishing all the edges so it doesn’t unravel. Adding 

buttons, zips etc. Turning it into a finished item whether it is curtains, a dress or a 

cushion cover. Then ironing and packaging up. 

A stitch is a single turn or loop of thread, or yarn. Stitches are the fundamental 

elements of sewing, knitting, embroidery, crochet, and needle lace-making, whether 

by hand or machine. A variety of stitches, each with one or more names, are used for 

specific purposes. 

Can be hand or machine stitched.  Issues: sweat shops; poorly paid labour in 

developing world countries; poor / unsafe conditions.  
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Distribution / retail 

Transporting from place of manufacture to warehouses to retail outlet or direct to 

purchaser. Selling in shops, market places, galleries, online etc. 

Issues: Environmental impacts of distribution (air, road, sea). Fair trade (profits often 

not fairly shared).  

Inefficiencies of a growing online market – delivery vans; large number of returns 

some of which can’t be resold etc 

Use / consumption / end of life 

Clothes may be worn until no longer fashionable or worn out; they may be donated 

to charities to sell in home or overseas markets; the fabrics may be recycled and 

made into something else. Wool might be felted; knitted or crocheted items might be 

unravelled and made into something else. At home, clothes might be chopped up for 

dusters or for rags for messy processes such as printmaking and oil paints. 

Issues: All the water we use in washing our clothes (in addition to the enormous 

amounts used in production). And the dry cleaning and ironing (chemicals and 

energy). 

Synthetic fabrics are non-biodegradable. Some companies offer recycling but it is 

expensive and not really energy efficient. Natural fabrics are organic and will 

eventually biodegrade.  

What happens to the charity rag bag ? Low grade textiles are made into industrial 

wiping cloths, carpets, underlay and mattress linings. Good quality clothing may be 

transported to Africa and other developing nations where our old clothes are re-used. 

Fibre reclamation mills grade incoming material into type and colour. The colour 

sorting means no re-dying has to take place, saving energy and pollutants. The 

textiles are shredded into "shoddy" fibres and blended with other selected fibres, 

depending on the end use The blended mixture is carded to clean and mix the fibres 

and spun ready for weaving or knitting. The fibres can also be compressed for 

mattress production. Textiles sent to the flocking industry are shredded to make car 

insulation, roofing felts, loudspeaker cones, panel linings and furniture padding. 

For specialized polyester-based materials the recycling process is different. After 

removing buttons and zips, the garments are cut into small pieces. The shredded 

fabric is then granulated and formed into small pellets which are broken down 

polymerized and turned into polyester chips. These are melted and spun into new 

filament fibre used to make new polyester fabrics.[5] 

https://en.wikipedia.org/wiki/Textile_recycling#cite_note-5
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Some companies are creating new pieces of clothing from scraps of old clothes. 

References 
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Personal reflection 

This research project made me realise that I didn’t know as much as I thought I did 

(or as much probably as today’s O level student knows). I was surprised by the 

number of polluting and energy consuming processes involved in treating cotton, for 

example, and also realised that I did not have a clear idea of what happens to 

textiles when I put them in a rag bag.  

I better understand now that knowledge of the stages of production is essential to 

enable designers  to make improvements in terms of energy and water consumption, 

minimise use of toxic chemicals, and ensure fair and ethical trading. And of course it 

is important that textiles are produced in ways that are sustainable and that at end of 

life they can be recycled into something else useful. 

I find myself wondering how compatible the aim of producing durable textiles with 

longer life spans is with a fashion industry that wants us to discard the contents of 

our wardrobes each season. Of course clothing is not the only use for textiles but it is 

an important industry. How would our economy be impacted if we all had clothes 

designed to last forever and gave up following fashion trends? 

 

Exercise 1 

How would you define sustainability?  

My definition: Goods  and services that are produced and distributed using materials 

and energy that can be readily replaced, in the same quantities as used and within a 

reasonable time span, so that we do not deplete resources such as fossil fuels for 

future generations or cause damage to the environment. 

https://en.wikipedia.org/wiki/Cottonseed_oil
http://csds.pratt.edu/resource-center/materials-research/material-life-cycles/textiles-life-cycle/
http://www.cmu.edu/gelfand/k12-teachers/polymers/natural-synthetic-polymers/
https://en.wikipedia.org/wiki/Hand_spinning
https://en.wikipedia.org/wiki/Weaving
https://en.wikipedia.org/wiki/Textile_manufacturing
https://en.wikipedia.org/wiki/Stitch_(textile_arts)
http://www.rag-bag.co.uk/what-happens.php
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Cambridge online dictionary definition: “The idea that goods andservices should 

be produced in ways that do not use resources that cannot be replaced and that do 

not damage the environment.” 

 

In what contexts is sustainability an issue? Think more broadly here – not just 

textiles – and write a list. 

Sustainability is important in all contexts but the impact of operating in an 

unsustainable way may be experienced in the short or medium, or long or very long 

term. 

People: If employers pay wages that are too low or provide poor working conditions  

employees might leave or strike making the business unsustainable. The so called 

Gig economies and zero contract employers are currently learning lessons in this 

respect. 

Materials and manufacturing: If we continue to use unsustainable materials (where 

the worldwide supply is limited e.g. the rare metals used in computing) eventually the 

materials will run out. In the meantime prices will rise due to growing demand for a 

finite supply and this might make certain businesses unsustainable unless they find 

alternatives.  

All manufacturers need to pay attention to the sustainability of materials, energy and 

labour to ensure their businesses are sustainable in future and also to protect their 

reputations. 

Energy: In the energy markets the use of fossil fuels is an obvious example. Oil and 

gas takes between tens of millions and hundreds of millions of years to form 

naturally and while fracking seems to be buying us some time and has reduced 

energy prices in the short term we are clearly using fuels at a massively faster rate 

than nature can replace them. This is why renewable forms of energy such as wind 

and solar are so important. 

Sustainable communities / living  We need to encourage whole communities to live 

in an environmentally friendly and sustainable way. Walk, or cycle rather than drive, 

share cars, wash clothes at low temperatures, turn the central heating down etc etc. 

Sustainable development  Building houses, offices and factories in ways that keep 

environmental impact to a minimum; effective insulation; green energy; renewable 

materials, low energy appliances / plant etc.  

http://dictionary.cambridge.org/dictionary/english/idea
http://dictionary.cambridge.org/dictionary/english/goods
http://dictionary.cambridge.org/dictionary/english/service
http://dictionary.cambridge.org/dictionary/english/produce
http://dictionary.cambridge.org/dictionary/english/resource
http://dictionary.cambridge.org/dictionary/english/replace
http://dictionary.cambridge.org/dictionary/english/damage
http://dictionary.cambridge.org/dictionary/english/environment
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Sustainable agriculture : Not exploiting the soil so that it becomes depleted and can 

only give high yields with excessive use of fertilisers which are costly and leach out 

into water systems. Using crop rotation.  

How do you think sustainability might be addressed in relation to the production and 

consumption of textiles and other manufactured products? Use the stage of the life 

cycle to help you with this question. 

Agriculture / raw fibre production 

Take care of soil / rotate crops / avoid excessive use of toxic chemicals (fertilisers 

and insecticides).  

Try to use plants that are drought resistant to reduce water usage. 

Use energy efficient, safe mechanical processes in harvesting and ginning. Make 

use of any by products e.g. the seed oil from cotton. 

Spinning / Weaving 

Use of safe, modern, energy efficient mechanical processes. Use the raw materials 

efficiently; avoid waste. Or is there is waste, make use of it.  

Processing 

Avoid where possible the use of toxic chemicals; if must use them, dispose of them 

safely. 

Use green energy where possible. Minimise energy and water usage. Recycle / 

clean water if possible.  

Stitching 

Use safe, modern, energy efficient machines were possible. Pay fair wages. 

Distribution / retail 

Try to minimise use of fossil fuels in transport and distribution of goods. Is ship and 

train more efficient than air and road? Manage distribution efficiently to avoid 

unnecessary journeys.  

Use / consumption and end of life 
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Ensure goods are fit or purpose and have a long life. Ensure that wherever possible 

the individual parts can be recycled and made into something else. Raise awareness 

of the recycling options. Don’t use built in obsolescence to create more business; 

make reliable long lasting, well designed products that people will pay more for 

instead. 

Exercise 2 

Find an object or product that has been marked as environmentally sound, ethically 

produced, green or sustainable in some way… Can you determine its credentials… 

Is the marketing and labelling accurate? If not, why not? Think about how you could 

investigate this further. 

The Nest ‘intelligent’ central heating thermostat 

Our central heating thermostat recently broke down so we got a new smart gadget 

called Nest which claims to learn and programme itself based on the user’s  initial 

manual usage and enables control of your heating when away from home via a 

mobile app. 

Our Nest thermostat has been up and running for a few weeks now (unfortunately 

the packaging has long gone with the recycling) but I recall it was classy (as befits 

the £200 exc installation price tag). It reminded me of Apple packaging and I later 

discovered that the product was developed by two former Apple employees. The 

technology was developed in Palo Alto, USA by Nest Labs.  According to Wikipedia. 

Google acquired Nest Labs for US$3.2 billion in January 2014, when it had 280 

employees. In November 2015, Nest Labs had grown to more than 1,100 

employees, with a new engineering centre in Seattle. 

The device itself is manufactured in China – although you won’t find this information 

on the Nest website or in the documentation that came with the thermostat. I expect 

it was on the packaging as this is a statutory requirement and it may also be on back 

of the gadget itself but I’m not going to unscrew it from the wall to check. 

There is plenty of information on the company’s website (https://nest.com/about/) 

regarding the development of the product, its history, the expanding Palo Alto Team, 

moves to new offices, launch of the product into different countries etc. But not a 

word about where it is manufactured and by whom.  

It’s no surprise that, like Apple products, Nest is made in China and I’m not querying 

the ethics of this or suggesting that there is anything unethical going on but I do 

wonder why the people / factories that actually make the product get no mention or 

credit for their contribution. I wonder, not unnaturally, if this reticence is a way to 

deflect media comment of the sort that draws comparison with the retail price of what 

https://nest.com/about/
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might be viewed a rich man’s toy and the wages / living conditions of local factory 

workers. 

However, the Nest is in my opinion a good product; one of the few in the category of 

‘internet of things’ that is genuinely useful, unlike the internet enabled toasters, 

hoovers and kettles that media reports have entertained us with recently. The chief 

selling point of this product is that it enables you adjust your thermostat’s 

temperature when away from home and thus save energy and avoid heating your 

home when you’re not in it as is sometimes the case with ‘regular’ thermostats and 

timers.  

This product makes lots of claims including: 

 Programs itself. Then pays for itself. 

 Shows you how much energy you use every day in Energy History, and every 

month in your Home Report. So you can see when you use more energy, 

such as at the weekend or Monday nights, and how to use less. 

 A trained Nest Pro can install Nest for you. After that, just turn the 

temperature up and down. That’s how Nest learns. 

 It knows when you’re away. You’re off to work. The Nest Thermostat can use 

sensors and your phone’s location to check if you’ve left, then sets itself to 

Eco Temperatures to save energy. 

I’d query some of these claims… yes the Nest programs itself in the first week by 

learning from the users’ manual adjustments to the thermostat. In our case on the 4th 

night we woke up sweating at 2am to find that our house temperature was 22 

degrees. When I checked the thermostat schedule this was the setting for seven 

nights a week. Perhaps we’d forgotten to turn the temperature down one night and 

the thermostat decided this was our norm? It was, I suggest, a decidedly 

unintelligent assumption. 

Unless users have a very rigid and unchanging routine the programming by learning 

function could be more irritating than useful. We switched to setting the schedule 

manually and are unlikely to change it back.  The thermostat can only pay for itself if 

it doesn’t do something stupid like heat our home at night when we are in bed.   

I’d also question how useful the thermostat’s use of sensors and your phone’s 

location are as means of reliably knowing that no one is at home. What if someone is 

working in a different room to the thermostat and what if my mobile isn’t registered 

with the device? Just how many people would you want having mobile control over 

your heating? 

On its website, Nest makes the following claim. 
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“Since 2011, it’s [the Nest] saved over 8 billion kWh of energy in millions of homes 

worldwide.* Because it learns from you. It gets to know the temperature you like 

when you’re at home. And turns itself down when you’re away. It even learns how 

your home warms up or how draughty it is, so it only uses the energy it needs. That’s 

how the Nest Thermostat saves energy.” 

I’m sure the thermostat does help observant and committed users to save worthwhile 

amounts of energy. However, the text revealed on clicking the asterisk shows the 

savings figure is calculated on some untested and unlikely assumptions: 

*We've calculated total savings numbers by estimating how much energy all 

our customers would have used if they hadn’t bought a Nest Thermostat and 

just left their old thermostats at a constant temperature. 

Nest’s website includes a page on ‘social responsibility with the following 

information.  

Leading social responsibility efforts. 

We want to have a positive impact on our community. Nest strives to be a 

good citizen when it comes to health, pay, education and labor practices. 

Where we’re at now. 

Nest is still growing and changing. Every day we see more that we could do, 

and we plan to do it. But here’s where we are now: 

No hazardous substances. We’re fully compliant with RoHS (Restriction of 

Hazardous Substances Directive). 

We require ISO 14001 Environmental Management Standard certification 

in suppliers. 

Worker safety. We’re continuing to develop our auditing process for worker 

safety, and are certified in compliance with local labor laws in 

manufacturing regions. 

REACH compliance. We’re in accordance with this EU requirement to 

manage chemicals correctly and not to bring certain chemicals into 

the country. 

Sustainability. We’re working with well-known corporations overseas in order 

to source from companies who are committed to improving social and 

environmental practices. 

https://nest.com/uk/thermostat/meet-nest-thermostat/
https://nest.com/uk/support/article/eu-savings
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Aspects of this statement are extremely vague given that Nest is a multinational 

company whose core product is marketed on its energy saving credentials.  

How could I investigate further ? 

If I was to pursue this further (which is unlikely) I would get in touch with the 

company to find out more about any user research they have conducted about actual 

energy savings / usefulness of the learning feature. I would enquire about standards 

/ working conditions / pay and terms of employment of their manufacturers’ 

employees. And I would research what the various standards actually mean. 

References 
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Personal reflection on completing Project one 

Eye-opening… made me wonder why I haven’t routinely questioned the origins of 

the goods I purchase. 

I was particularly interested in the TED’s TEN. This helped me to understand that 

designers play a very important role in the future of our planet and that 

environmentally friendly / ethical products can be exciting. 
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