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Executive Summary
This paper will consider how the principles of a circular economy could underpin responsible business. It also includes the challenges of the textile industry on the environment as well as the solutions biomimicry could provide for a more sustainable future.























Introduction
The phrase circular economy (CE) itself was introduced by Pearce and Turner (1989), although the concept has deep roots dating back to the 1960s and it has been contributed by a large number of researchers, theorists and vocational parties. As the Ellen MacArthur Foundation (2015a) puts it, the circular economy should be considered a framework: as a generic notion, the circular economy draws on several more specific approaches that gravitate around a set of basic principles (Sariatli, F. 2017). It is explained as a production and consumption paradigm that emphasises sharing, leasing, reusing, repairing, refurbishing, and recycling existing materials and products in order to lengthen its life expectancy.  In this approach, allows a product's life cycle to be extended by providing a life beyond its original purpose as well as allowing its waste to be minimized to a bare minimum. When a product reaches the end of its useful life, it is proposed that its materials be maintained within the economy as much as possible so that they can be effectively used again and again, which creates more value. This is a divergence from the typical linear economy model, which is built on the take-make-consume-throw-away cycle (European Parliament. 2021). 
According to the European Parliament, the linear economy model is based on enormous amounts of inexpensive, easily accessible materials that require a lot of energy to produce and dispose of. Also included in this model is planned obsolescence, which is defined as when a product is engineered to have a short lifespan in order to entice people to buy it again. The European Parliament is said to have asked for action to combat this practise due to the negative impact it has on our natural resources and environment. (European Parliament. 2021). The difference between the linear economy and the circurar economy is that the linear economy is value driven in order to generate profit whereas the circular concept is driven by extending a products life expectancy and minimizing the the impact it has on the environment. The concepts of the circular economy and natural capital are increasingly common features of the sustainability narratives of a growing number of companies. The fashion and clothing industry ‘is an international and globalised industry, with clothing often designed in one country, manufactured in another, and sold in a third (Jones, P & Comfort, D. 2019).
[bookmark: _Hlk96516549]Customers' purchasing attitudes and requirements are thought to be fast shifting as a result of the sharing economy business experiences that are rapidly gaining traction around the world.  Sustainable consumption concepts were the inspiration for the design. Sharing business models that promote access to goods and services are now displacing traditional ones focused on private propriety and a consumerist perspective of society. This is closely linked to circular economy methods, including waste prevention, reduction, and resource valorisation. (Preka, R. Cappellaro, F. Cutaia, L. 2017). Online selling and buying platforms such as ebay, and the market place to name a few provide opportunities of selling or recycling products and extending the life expectancy of product that might otherwise have been disposed of in landfill sites. However do online selling platforms really provide a solution or just contribute to more unsustainable production of materials. 

The Textile industry
[bookmark: _Hlk96934355][bookmark: _Hlk96935648][image: ] According to research, the estimated worth of clothing that goes to landfill in the UK each year is thought to be roughly around the sum of £140 million, whereas the value of   unwanted apparel in wardrobes is suggested to be around £30 billion. While local authorities in the UK have the potential to divert clothing waste from landfills by promoting better clothing care and alternative management choices, they  also help by offering guidance on how to extend the life of clothing through better maintenance, re-use, and recycling (Wrap. 2015). However, in the US, it is unclear if the same guidance is given. According to research, about 85% of all textiles were discarded in the United States in 2017 which amounted to about 13 million tonnes, were either dumped in landfills or burned after use, both of which have a negative impact on the environment. It is also estimated that the average American throws away about 37 kg of clothing each year, producing an estimated 92 million tonnes of textile waste worldwide which has a detrimental effect on the planet. This is considered to be the equivalent of a garbage truck full of clothing that will end up on landfill sites every second. By 2030, we are expected to dispose of more than 134 million tons of textiles annually, all of which could be reused, recycled or donated to charities (Beall, A. 2020).
ThreadUp
[bookmark: _Hlk96720195][image: ]ThreadUp is an example of an online resale platform that seems to fit in to the circular economy. The company appointed its first head of public policy and sustainability in order to help drive widespread adoption of a circular business model with an emphasis on apparel reuse (Wright, B. 2022). The company claims to be solving several sustainability challenges on its website through its online buying and selling platform. Some of the information states that one new garment uses 77 gallons of water and creates 17 lbs of CO2e. Clothing manufacturers are estimated to generate over 100 billion garments each year, a 2X increase from 15 years ago. The company argues that by buying used clothing it eliminates the need for new clothing manufacture and keeps goods out of landfills, and that buying one used item is thought to reduce carbon and water footprints by 82 percent (ThreadUp. 2022). 
How it works
Customers who want to sell their clothes get a free ‘Clean Out Kit’ with a prepaid label to thredUP. Once thredUP receives the items, they follows this process.
· thredUP sorts, selects, and processes clothes for resale, including photographing, assessing, and valuing each clothing. Across its network of distribution centres, it is thought that around 1,500 employees process clothes six days a week.
· Sellers receive cash, thredUP online credits, select partner credits, or charitable gift receipts for things that sell on thredUP.
• Because thredUP doesn't have the capacity to clean or repair things, it uses a 12-point quality evaluation to provide shoppers with a curated, high-quality resale experience that's comparable to purchasing new.
· Items that aren't offered in the marketplace can be found at thrift stores or textile recyclers. Sellers can also pay a fixed price to have any unaccepted items returned to them using thredUP's Return Assurance programme. 2022) (Ellen Macarthur Foundation).

· According to thredUP, if everyone in the United States bought one used item instead of new in 2020, they would save: • 3.6 million tonnes of CO2e (66M trees planted)
· Water: 100 billion litres (1.25B showers)
• Waste weighing 200 million kg (18,700 full garbage trucks)

While this may appear to be convincing, could their business strategy be encouraging consumers to buy and wear items from retail stores only once before reselling them on their resale platform, resulting in an increase in global garment manufacturing rather than a reduction, potentially worsening the environmental impact in the long run.
According to research, people are now thought to consume more due to rapidly shifting trends and low prices. In comparison to the year of 2000, the average customer today  purchases 60% more clothing, however each outfit is only kept half as long (Drew, D. & Yehounme, G. 2017).
Customer reviews
[bookmark: _Hlk97244084]According to one customer, they have waited 5 months since they sent in their items to sell but have not had a response. They claim the company’s customer service is non-existent. The customer goes on to say it’s the worst experience and feel like they have been scammed and are doubtful that they will see their clothes or money again (Rhodes, J. 2022).
[bookmark: _Hlk97244563]Another customer goes on to say, having sold their fair share of clothes on ThredUp, they would not recommend it. Pay-outs are very bad and overall they got an average of 50 cents per item which  were brand new items from mid-range brands (Wardini. L. 2020). 






Challenges
One challenge in particular with regards to threadup is the number of terrible reviews. It seems that while the company are trying to provide a solution and offer circular opportunities in order to  prevent the detrimental impacts of textiles ending up in landfill, their customers are unhappy with the service they provide and the researcher was unable to access the companies CSR policy. 
Energy
Due to the rise in fast fashion, the textile industry is considered the second most polluted industry in the world after the oil industry. The total greenhouse gas emissions from textile production are now thought to be 1.2 billion tonnes per year, which accounts for 10% of global carbon emissions (The Conscious Club. 2019).
[bookmark: _Hlk97211465][bookmark: _Hlk96941964]While Online resale platforms do seem to provide solutions to the circular economy, however manufacturers need to find new ways to produce more environmentally friendly clothing. Retailers in the apparel and fashion industry are thought to be facing a variety of challenges, including inventory management and omni-channel retail, but many commentators point out that sustainability is the most increasingly pressing challenge (Jones, P & Comfort, D. 2019). 
[bookmark: _Hlk96949003][bookmark: _Hlk97205301]Cotton farming is also responsible for 24 percent of insecticides and 11 percent of pesticides despite using about 3 percent of the world’s arable land. Cotton is also a very thirsty crop, requiring 2,700 liters of water—what one person drinks in two-and-a-half years—to make one cotton shirt. In areas already facing water stress, cotton production can be particularly damaging. Polyester production for textiles released about 706 billion kg (1.5 trillion pounds) of greenhouse gases in 2015, the equivalent of 185 coal-fired power plants' annual emissions (Drew, D. & Yehounme, G. 2017).
The immeasurable size of the fashion industry and the vast amount of fabric produced for apparel each year is the reason it is thought to make the industry so disruptive. Factories are major consumers of energy and are therefore a source of greenhouse gas emissions. It is estimated that 80% of the energy used in the fashion industry is used in textile production. Textile factories need electricity to operate machines such as sewing machines and air pumps. Washing, drying and dyeing fabrics requires a lot of natural resources. Most of these plants are thought to operate in China, which relies heavily on coal for energy. Since most clothing items are shipped by sea, additional costs associated with transporting clothing result in additional CO2 emissions. Vessels use bunker fuel, which contains 1800 times more sulfur than inland vehicle fuel, making the vessel a serious pollutant sector. (The Conscious Club. 2019).
Water
The fashion industry is “incredibly wasteful and harmful to the environment.” That is the message that designer Stella McCartney, and an increasing number of other brands, have taken to addressing (TFL. 2019). Hidden water is water that cannot be touched or seen and is required at almost every step in the manufacturing process of many raw materials and finished products in the textile industry. A product's water footprint is calculated by adding up all the water required for each step in the manufacturing process (Water Footprint Calculator. 2017).
[image: ]Water use and pollution also take place during clothing production. About 20 percent of industrial water pollution is due to garment manufacturing, while the world uses 5 trillion liters (1.3 trillion gallons) of water each year for fabric dyeing alone, enough to fill 2 million Olympic-sized swimming pools (Drew, D. & Yehounme, G. 2017)
[image: ]Research suggests that 85 percent of water used in textile processing that goes into dying the fabrics, which, in many cases, leads to run off, thereby polluting nearby water sources (TFL. 2019). 
[bookmark: _Hlk97207667]It takes 715 gallons to produce the cotton needed for one t-shirt,that number is thought to be almost three years’ worth of drinking water (TFL. 2019).
[bookmark: _Hlk97206672]According to research it takes around 1,800 gallons of water to grow enough cotton to produce just one pair of regular blue jeans. (Merchant, B. 2018).
[bookmark: _Hlk97206370]The amount of water required for one year’s worth of global textile production including cotton farming is thought to be 25 billion gallons (Elle MacArthur Foundation. 2022)













Solution
In order to protect the environment and ensure a sustainable planet for future generations, companies must begin to measure their environmental impacts and understand areas where they need to improve. The following solutions are ways in which the fashion industry can learn and adapt from in order to ensure the manufacturing of sustainable fashion without polluting the planet. 
Biomimicry 
[bookmark: _Hlk97212227]Biomimicry is the practice of learning and mimicking strategies found in nature to solve human design problems. Biomimicry is nature's appreciation of what we can learn from and not something we extract or harvest from, Textile production often uses large amounts of energy, which results in greenhouse gas emissions. These greenhouse gases are harmful to people and the planet. Also, many fabrics are made from petroleum-based materials that take hundreds of years to decompose. Disposing of these materials may contaminate all or part of the item which pollutes the environment (Biomimicry Institute. 2022).
Brewed Protein materials are made from synthetic spider silk using plant-derived sugars as primary raw ingredients. Spiber designs genes that code for the desired structural proteins that will form the silk. Microorganisms are then engineered to produce these proteins with high productivity using fermentation. The proteins are then separated from the liquid mixture containing the microorganisms. These purified proteins are then dried, and the resulting synthetic silk is processed into a variety of forms, such as fibres and films (Ask Nature. 2022).
Teijin, a Japanese company, produced the Morphotex Fibre in 2007 after being inspired by the Morpho butterfly's wings. The wings of these insects are a vivid cobalt blue, even though no colour is visible. Teijin mimicked the effect by alternating 61 different types of polyester and nylon fibres. This method, which does not require the cloth to be dyed, can produce textiles in four basic colours that vary in tone and intensity depending on the angle and light. This manufacturing method is said to be energy-efficient, environmentally friendly, and reduce water pollution (Motif. 2022).
[bookmark: _Hlk97277726][bookmark: _Hlk97533649]Algalife is a German-Israeli startup that demonstrates how biomimicry may be utilised to protect the environment as well as consumer health. To create algae-based fabrics and colours, the company employs a zero-waste system. The fabrics made from algae require only water and sunlight to form, resulting in a huge reduction in energy use and pollution. The algal fabric also nourishes the user's skin while they wear it, and the colours are chemical- and allergen-free. Bolt Threads is a company that was founded to manufacture environmentally friendly materials after being inspired by nature. Mylo, a new type of leather, is one of their innovations. Inspired by mycelium, a network of thread-like filaments, the business has developed a very durable, biodegradable material that can be used as a viable substitute for synthetic leather (Motif. 2022). 

Conclusion
Reflecting on the research provided in this paper the cost the textile industry is having on the planet is high and thought to be the second most energy consumption industry after the oil industry. While there are solutions to a circular economy by reuse and resale, it is not convincing that provides a solution for a more sustainable future, in fact it is possible that it increases it and creates more harm than good as it does not provide a solution to decreasing production and more sustainable textiles. It is therefore essential that the textile industry finds a new way of producing clothing in order to decrease the energy and water it uses to manufacture clothing and the detrimental impacts in has on the environment. As the world expects more environmentally friendly and sustainable solutions to ensure its future sustainability it is possible to envision a future in which biomimicry is used to develop new materials and clothing that are environmentally beneficial.


















References
Ask Nature. (2019). INNOVATION: INDUSTRY. Bio‑Based Synthetic Silk Inspired by Spider Silk Spiber Inc. https://asknature.org/innovation/bio-based-protein-materials-inspired-by-spider-silk/ 
Beall, A. (2020). BBC. Future. Why clothes are so hard to recycle. https://www.bbc.com/future/article/20200710-why-clothes-are-so-hard-to-recycle 
Biomimicry Institute. (2022). What is Biomimicry. https://biomimicry.org/what-is-biomimicry/ 
Drew, D. & Yehounme, G. (2017). World Resources Institute. The Apparel Industry’s Environmental Impact in 6 Graphics https://www.wri.org/insights/apparel-industrys-environmental-impact-6-graphics 
Ellen Macarthur foundation. (2022). Keeping clothing in use to reduce waste: thredUP. https://ellenmacarthurfoundation.org/circular-examples/keeping-clothing-in-use-to-save-us-money-and-reduce-waste-thredup 
Elle MacArthur Foundation. (2022). A New Textiles Economy: Redesigning fashion’s future. https://ellenmacarthurfoundation.org/a-new-textiles-economy 
European Parliament. (2021). Circular economy: definition, importance and benefits. https://www.europarl.europa.eu/news/en/headlines/economy/20151201STO05603/circular-economy-definition-importance-and-benefits 
Jones, P & Comfort, D. (2019). The circular economy and natural capital: a case study of European clothing and fashion retailers. International Journal of Management Cases, 21 (1). pp. 36-50. https://eprints.glos.ac.uk/6365/1/6365%20Jones%20The%20circular%20economy%20and%20natural%20capital.pdf 
Merchant, B. (2018). Tree Hugger Sustainability for all. How Many Gallons of Water Does It Take to Make. https://www.treehugger.com/how-many-gallons-of-water-does-it-take-to-make-4858491 
Motif. (2022). Biomimicry in Fashion: Clothing Inspired by Nature. https://motif.org/news/biomimicry-fashion/ 
Preka, R. Cappellaro, F. Cutaia, L. (2017). Environmental Engineering and Management Journal. Sharing economy and circular economy. How technology and collaborative consumption innovations boost closing the loop strategies. https://www.researchgate.net/publication/321677578_Sharing_economy_and_circular_economy_How_technology_and_collaborative_consumption_innovations_boost_closing_the_loop_strategies#:~:text=Sharing%20economy%20and%20collaborative%20consumption%20are%20part%20of,product%20is%20in%20use%20while%20maximising%20the%20utilisation 
Rhodes, J. (2022). Trustpilot. IT'S BEEN 5 MONTHS SINCE I SENT IN MY ITEMS TO SELL. AND STILL NO RESPONSE. https://www.trustpilot.com/review/thredup.com 
Sariatli, F. (2017). Linear economy versus circular economy: A comparative and analyzer study for optimization of economy for sustainability. Visegrad Journal on Bioeconomy and Sustainable Development, 6(1), 31-34. https://sciendo.com/pdf/10.1515/vjbsd-2017-0005 
TFL. (2019). How Many Gallons of Water does it take to make a single pair of Jeans. https://www.thefashionlaw.com/how-many-gallons-of-water-does-it-take-to-make-a-single-pair-of-jeans/ 
The Conscious Club. (2019). The Conscious Challenge. Clothing and Energy. https://www.theconsciouschallenge.org/ecologicalfootprintbibleoverview/clothing-energy 
ThreadUp. (2022).  About. Our Story.  https://www.thredup.com/impact 
Wardini. L. (2020).Clothedup. My ThredUp Reviews in 2022 (Buying + Selling). https://clothedup.com/thredup-reviews/ 
Water Footprint Calculator. (2017). The Hidden Water in Everyday Products. https://www.watercalculator.org/footprint/the-hidden-water-in-everyday-products/ 
Wrap. (2015). Resources. Clothing. https://wrap.org.uk/resources/guide/textiles/clothing 
Wright, B. (2022). Just Style. ThredUp names first head of public policy and sustainability. https://www.just-style.com/news/thredup-names-first-head-of-public-policy-and-sustainability/ 
Circular economy image. (2022) https://www.bing.com/images/search?view=detailV2&ccid=9Aam33c3&id=4E5DE93A5A9C80CEF737A4F65202EA25606E36C0&thid=OIP.9Aam33c3dwmKHdZYrXVk6QHaE8&mediaurl=https%3a%2f%2fwww.theparliamentmagazine.eu%2fsiteimg%2fshare%2fugc-1%2ffullnews%2fnews%2f22492%2f21787_original.jpg&cdnurl=https%3a%2f%2fth.bing.com%2fth%2fid%2fR.f406a6df773777098a1dd658ad7564e9%3frik%3dwDZuYCXqAlL2pA%26pid%3dImgRaw%26r%3d0&exph=800&expw=1200&q=Circular+Economy&simid=607988355107675889&FORM=IRPRST&ck=0723DC8D46953B7CD9429A6CA754EFE8&selectedIndex=107&ajaxhist=0&ajaxserp=0 
Image. (2021). Landfil fashion. https://whatthegirlsknow.blogspot.com/2020/08/landfill-fashion-fashion-industrys.html 
Image. Properties of Textile Supply Water https://www.bing.com/images/search?view=detailV2&ccid=Riy%2bq89m&id=85A8ACAE66EDD87BFC9344B7C1E804DAC001D252&thid=OIP.Riy-q89mQZWj9YAfLSLP3wHaE8&mediaurl=https%3a%2f%2fi.pinimg.com%2foriginals%2f49%2f29%2f9e%2f49299ef2b304ec4c31cc808ecc2f7e64.jpg&cdnurl=https%3a%2f%2fth.bing.com%2fth%2fid%2fR.462cbeabcf664195a3f5801f2d22cfdf%3frik%3dUtIBwNoE6MG3RA%26pid%3dImgRaw%26r%3d0&exph=400&expw=600&q=use+of+water+in+the+textile+industry&simid=608014618833798863&FORM=IRPRST&ck=3DA1B1F3BF37A01DBBCE6230AD5E9CB4&selectedIndex=28&ajaxhist=0&ajaxserp=0 
image3.png
THREDUP

Seshnchrd Clobes Fstrd Fy





image4.jpeg




image5.png




image1.png




image2.jpeg




