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Abstract 

In recent years, we have seen an increase in circular business models (e.g., swapping and renting) emerging within the fashion industry. These 
‘new’ business models are seen as a response to the criticism the fashion industry has received regarding being unsustainable. Namely, polluting 
the environment, exploiting workers and consumers and prioritising profits. Although an emerging body of research focuses on circular business 
models, more is needed on how circular these models actually are and what the sustainability (environmental, social, economic) implications may 
be. This is addressed within this research by drawing on an interdisciplinary outlook. This article will provide an overview of the current state of 
circular business models in the fashion industry and offer insights into their true circularity and sustainability. 
 
© 2025 The Authors. Published by ELSEVIER B.V. 
This is an open access article under the CC BY-NC-ND license (https://creativecommons.org/licenses/by-nc-nd/4.0) 
Peer-review under responsibility of the scientific committee of the 32nd CIRP Conference on Life Cycle Engineering (LCE 2025) 

 Keywords: circular business models; fashion industry; sustainability; interdisciplinary research; circularity  

 
1. Introduction 

The fashion industry is truly globalised, with supply chains 
spanning countries and continents [1, 2]. Most fashion retailers 
and companies have developed their supply chains over time, 
with production locations often moving into lower labour-cost 
countries in an attempt to stay competitive. With increased 
pressure on pricing, fashion companies now do not only have 
to deal with ‘first tier’ suppliers but often with second-, third- 
or n-th-tier suppliers, all in an attempt to produce garments 
cheaper and faster. This way of production is aligned with the 
linear economy, often referred to as ‘make-take-dispose’, and 
characterised by sourcing raw materials, creating the garment, 
and selling it to consumers, who, after wear, discard the product 
[3, 4].  

Over the past thirty years, with the advent of lean retailing, 
the fashion industry has become increasingly efficient at 
churning out garments in a linear fashion. Consumers have 
come to expect new fashion lines weekly and increasingly 

daily, with the fashion industry moving from fast fashion to 
ultra-fast fashion [5, 6]. Although the fast fashion phenomenon 
was set up with accessibility in mind, making designer-inspired 
garments at a fraction of a designer price tag [6], it has since 
escalated into a model that prioritises speed and profit at the 
expense of quality, sustainability and ethical labour practices. 
To explain, the fashion industry has been heavily criticised for 
being unsustainable, as it fosters not only overconsumption due 
to the aforementioned, fast moving fashion cycles, but also 
overproduction of often very cheaply made garments that are 
(prematurely) discarded, thereby ending up in landfill [7]. 

The overconsumption and overproduction of garments 
comes at a high environmental cost, with the European 
Parliament [8] outlining that “textile production is estimated to 
be responsible for about 20% of global clean water pollution 
from dyeing and finishing products” and approximately 10% of 
the global carbon emissions, which is more than international 
flights and maritime shipping combined produce. Thus, it is not 
surprising that the fashion industry is seen to cause the fourth 
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largest pressure on the environment and climate, following 
closely behind food, housing, and mobility [9]. 

Against this bleak backdrop however there is hope that 
sustainability, portrayed through a Venn diagram as the 
intersection between environmental, social, and economic 
aspects, has increasingly been discussed within the industry 
[10]. In the past decade, the circular economy has emerged as a 
buzzword in the fashion industry, often seen as a solution to the 
problem of overconsumption and production [11]. The circular 
economy is defined through an open- and closed-loop system, 
whereby the ultimate goal is to (ideally) eliminate waste and 
thus, make use of resources in an effective and efficient manner 
[4, 11, 12].  

Closed-loop cycles imply that here, fashion garments would 
be collected after having fulfilled their initial life and be 
returned to the raw materials stream, to create new fashion 
items [12]. By contrast, in open-loop systems raw materials can 
be used across industries [12]. An example from the fashion 
industry could be the creation of orange fibre, whereby orange 
peels that are seen as waste materials from the food industry are 
utilised as a new resource to create fibres that can be made into 
textiles and ultimately fashion items [13]. 

Although the circular economy can be defined through 
open- and closed-loops, this definition can also be seen as being 
limited, as the focus is solely on resource efficiency and end-
of-life treatment. Yet, the circular economy encompasses more, 
as it can be described as  

“an economic system that is based on business models which 
replace the ‘end-of-life’ concept with reducing, alternatively 
reusing, recycling and recovering materials in 
production/distribution and consumption processes, thus operating 
at the micro level (products, companies, consumers) meso level 
(eco-industrial parks) and macro level (city, region, nation and 
beyond), with the aim to accomplish sustainable development, 
which implies creating environmental quality, economic prosperity 
and social equity, to the benefit of current and future generations” 
[59, 224-225].    

This definition of the circular economy is broader in scope and 
acknowledges that an interplay between the micro, meso, and 
macro level is essential in order to ensure a transition from a 
linear to a circular economy in which buy-in from stakeholders 
is guaranteed.  

In this context, a range of business model innovations 
aligned with the circular economy have disrupted the fashion 
industry [14, 15], in an attempt to make the industry more 
sustainable. Yet key questions that remain unaddressed include:  
 
• How circular are these business models? 
• What are the environmental, social, and economic impacts 

of these models? 
  
Circular business models within the fashion literature are often 
portrayed as ‘end-of-life solutions’ rather than as tools that can 
help reshape global supply chains and embed sustainability 
across the industry. As a result, consumers are often frustrated, 
with the media outlining that sustainable fashion is a myth [16] 
or posing the question of “can fashion ever be sustainable?” 
[17]. With other outlets highlighting that “’Sustainable fashion’ 
(still) doesn’t exist because the industry is inherently 
unsustainable” [18]. These aspects will be discussed in the 
following sections. 

 

2. Circular Business Models 

2.1 General overview of circular business models 

The fashion industry has seen a multitude of business model 
innovations emerge in recent years [14, 15], often referred to 
as collaborative consumption modes, which include, but are not 
limited to rental and/or leasing models, swap shops, or 
secondhand platforms (online and offline) [14, 19, 20]. 
Although collaborative consumption models are similar in 
nature, in that the goal is to pool resources and make these 
accessible to a wider range of individuals, they differ 
significantly in terms of how these can be accessed [21]. Rental 
and/or leasing models predominantly operate based on paying 
monthly fees (subscriptions), which allows individuals to make 
use (access) of garments for a set amount of time, before these 
are sent back [21, 22].  

Rent the Runway is one of the prime examples, having 
successfully managed to create an annual turnover of over 
US$298.2 million in 2023 [23]. Similarly, department stores, 
such as Harrods have started collaborations with online rental 
platforms (e.g., My Wardrobe HQ, The HURR), to attract a 
new consumer base interested in reducing the impact that their 
consumption practices have on the natural environment [24]. 
Although rental models exist online and offline, they are most 
often operated without a physical store [25, 26]. Technological 
advancements have allowed online rental service providers to 
create interactive spaces that attract a wide range of consumers 
efficiently while at the same time collecting consumer data that 
allows personalisation of platform offerings [19, 27]. 

Within the rental model, ownership remains with the lender 
rather than transferred to the individual borrowing the item 
[21]. But, within swapping practices ownership is transferred 
between individuals [28]. Swap shops can be between in-
groups (individuals who know each other) or out-groups 
(strangers). For the latter, these are often organised by third 
party providers and are predominantly non-permanent and/or 
in a pop-up format. Although swapping in itself is ‘free’, third-
party organisers often charge an access fee in order to cover the 
cost for the swap shop space, overheads and staff time [28, 29]. 
Secondhand consumption follows in line with swap shops in 
that ownership is transferred. 

Research [6, 29, 30] in the field of circular business models 
has investigated the opportunities and/or challenges of these 
collaborative consumption initiatives [30, 31], including 
consumer motivations for engaging in these practices [32, 33]. 
More recently, we have seen an increase in studies that focus 
on life cycle assessment (LCA) thereby quantifying the 
environmental impacts of these business models and practices 
[34, 35, 36]. Yet, results currently remain inconclusive about 
whether these circular business models are more 
environmentally friendly, as it seems to be highly context 
dependent. In particular, the environmental impact of rental is 
dependent on several variables, including the type of garment 
that is rented and how often this is worn [34]. Some research 
has also claimed that rental is worse than owning garments 
and/or discarding them after use, due to the high carbon 
footprint associated with transportation costs of getting the 
items to and from the consumer [37, 38]. 
Importantly, most of current academic literature focuses on 
environmental aspects associated with the circular economy, 
thereby neglecting the social and economic aspects. These 
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aspects however are vitally important as they are necessary to 
encourage and enable positive change in the industry. 

 

2.2 Environmental implications of circular business models 

While current research is inconclusive about whether 
collaborative consumption models are more environmentally 
friendly, as this seems to be context dependent and also reliant 
on the units of assessment [34, 35], what is known, and fostered 
through these collaborative consumption practices, is that 
actively wearing an item of clothing for nine months longer can 
reduce the carbon, water and waste footprint by between 20 to 
30% each [39]. Similar observations have been made in a report 
by the Hot or Cool Institute [40], who provided different 
scenarios on how to reduce the environmental impact of 
consumption practices. 

Collaborative consumption models are not the only 
business interventions that form part of the circular economy. 
The recycling of textiles is a further method that aligns with 
these principles and falls within closed- and open-loops. Over 
the past decade, closed-loop recycling of used garments has 
gained interest [41-43]. Although textile recycling is not new 
per se, there are still issues surrounding its feasibility in terms 
of being able to recycle mixed materials and/or the scaling of 
these technologies to capture its environmental promise [44, 
45]. Moreover, it is currently unclear what the environmental 
impact of closed-loop textile recycling is on the garment’s life 
cycle.  

Within the fashion industry, the most common recycled 
fibres used in the production of garments is polyester made 
from polyethylene terephthalate (PET) bottles and thus, falling 
within an open-loop recycling process. Other commonly used 
recycled fibres are cotton and wool, yet overall, the demand 
seems to be relatively low, as recycled fibres still need to be 
mixed with virgin materials, to ensure performance properties, 
remain the same [43, 48]. Indeed, at present, the industry is 
struggling to deal with mixed fibres in garments, with viable 
commercial solutions needing to be improved.    

To gain a better understanding of the environmental 
impacts, several LCA studies have been performed to quantify 
the environmental potential of garment recycling [41, 49, 50]. 
While garment recycling could result in environmental 
benefits, its magnitude is decisively influenced by the condition 
of used garments. In other words, the environmental benefits 
are greater when heavily used garments are recycled than when 
‘like-new’ garments are recycled. Similar to the environmental 
potential of fashion rental or swapping, there exists 
preconditions for closed-loop recycling to be environmentally 
sustainable. 

An observation that can be made is that the fashion industry 
is making (small) steps in the right direction, meaning that they 
are implementing circular business models and practices, 
thereby providing choices to consumers who want to reduce 
their environmental impact. As previously highlighted, 
collaborations are also emerging between traditional 
businesses and circular businesses (e.g. rental platforms), yet 
these still remain niche and underexplored. 

Moreover, for fashion businesses that have long and 
complex supply chains, collaborations may be the only solution 
to become more circular, as changes in the industry are not only 
very slow but can often seem impossible. If supply chains are 

spanning across countries and continents, any change made 
within this system has ramifications that need to be carefully 
considered, to avoid unintended consequences. Similarly, the 
actual impacts of changes need to be quantified, as the fashion 
industry does not want to be in an even worse situation in terms 
of being unsustainable than they already are.   

 
2.3 Social implications of circular business models 

As mentioned, most current research centres on the 
environmental impacts of circular business models, with only 
limited studies focussing their attention on social aspects [51-
53]. Even fewer studies focus on cost as a barrier to 
accessibility. To explain, renting fashion implies paying a 
subscription fee, which can be higher or lower, depending on 
the mode of subscription; similarly, swapping events often 
have an access fee, which allows the organisers to cover their 
costs [14, 22, 29].  

For swap shops additional costs are carried by swap 
participants in the form of having to take a mode of 
transportation, potential parking spaces, and if not conveniently 
located may need to consider food options. Having these 
additional costs can act as barriers for partaking in these 
schemes, especially when considering a cost-of-living crisis 
and those living below the poverty line. This poses a question 
about who circular business models are targeted to? Could 
these be described as ‘elitist’ systems that exclude certain 
members of society, or are they seen as tools to tackle the issue 
of overconsumption within certain consumer groups, who are 
seen to spend too much on (ultra) fast fashion? These questions 
remain unanswered, especially when considering the viewpoint 
of those who could be described as living in clothing poverty 
(unable to afford garments).  

Aside from social aspects that could impact on consumers, 
there are further aspects that need to be considered in terms of 
employees. As highlighted, the fashion industry is a major 
global employer encompassing designers, manufacturers, 
models, marketers and retail employees. The linear economy 
has created complex supply chains, and as such, making 
changes can have significant impacts on the livelihoods of 
individuals dependent on the industry. The magnitude of 
changes in the sector has been demonstrated during the 
COVID-19 pandemic [7, 54]. 

Remodelling supply chains could have similar implications 
in that livelihoods may be at risk and/or new skills will need to 
be developed and supported to ensure that the most vulnerable 
are not suffering any unintended consequences. Currently, 
however, this is not fully understood, as many global firms 
have thus far only used circular business models as ‘add-on’ 
strategies, through collaborations, rather than actually 
transforming their supply chains to align with circular 
practices.  

A key aspect that needs to be addressed within the area of 
social implications and circular business models is unintended 
consequences that could emerge, such as creating class 
systems, impacting only vulnerable stakeholders, and/or the job 
market. It is thus recommended to conduct research across 
different disciplines to gain stakeholder insights whilst at the 
same time gaining a better understanding of quantified 
measures through, for example social life cycle assessments 
(sLCAs). 

 
2.4 Economic implications of circular business models 
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The fashion industry is based on a capitalised system [55, 

56], in which consumers have been conditioned to want and 
consume more. Prices and also costs have dropped 
significantly, partially due to technological progression but 
cutting costs also comes at a high cost, which has been outlined 
by documentaries, such as the True Cost movie [10, 57].  

Interestingly, not much research focuses explicitly on the 
economic angle of circular business models, yet finances are 
vital as companies are unable to survive in a competitive 
environment. Whilst there is some research emerging that 
focuses on collaborations, such as those mentioned in a 
previous section between department stores and rental 
platforms, overall, the economic implications of changing to 
more circular business practices remains largely unexplored.  

What is known however is that “extending the average life 
of clothes by just nine months would save £5 billion in 
resources used to supply, launder and dispose of clothing” [58]. 
Looking at this figure this could imply that organisations could 
save money by actively partaking in circular business practices, 
whilst at the same time responding to the increased pressure to 
be more sustainable.  

A key question that emerges here is how to ensure a balance 
that allows organisations to survive, whilst at also staying 
within the planetary boundaries, to ensure that current and 
future generations can survive and meet their needs.               
 

3. Conclusion  

This article set out two questions: 
● How circular are circular economy business models? 
● What are the environmental, social, and economic 

impacts of these models? 
 
From this review, it becomes apparent that there is no clear-cut 
answers as research surrounding circular economy business 
models in the fashion industry are either heavily geared 
towards environmental aspects, fragmented when it comes to 
social impacts, and almost non-existent within the remit of 
economic implications. Moreover, as was alluded to, currently 
there are either ‘born circular’ organisations in the fashion 
industry that were set up with circular principles in mind, or 
those organisations that use an ‘add-on’ strategy to comply 
with the increasing pressure of becoming more circular and 
sustainable.  

The latter aspect is not meant as a criticism, as it needs 
to be appreciated that supply chains are complex and thus, 
changing these may not always be possible in the immediate 
future. In response to the first question posed above, it could be 
argued that the circular economy sees a variety of ‘loops’ 
emerging that align with some of the principles, with some 
disruptive business model innovations being able to disrupt 
practices. It is argued that rather than seeing circular economy 
business models as a means to an end, they should be seen as a 
tool that guides change in order to achieve the wider goal of 
making the fashion industry more sustainable.  

In addressing the second question, research currently 
focuses predominantly on environmental aspects, with research 
gaps existing surrounding social and economic impacts of 
circular economy business models. Thus, more research is 

needed, in order to fully understand what unintended 
consequences of implementing circular economy business 
models and practices may have on social aspects, whilst at the 
same time finding solutions that are economically viable.    

Acknowledgements 

The lead author gratefully acknowledges The British 
Academy Leverhulme (BA/Leverhulme) small grant scheme, 
who supported this research through grant SRG2223\230596. 

References 

[1] Fashion United (2024) Global Fashion Industry Statistics, Fashion 
United: https://fashionunited.com/global-fashion-industry-statistics, 
16/09/2024 

[2] Major, J.S., & Steele, V. (2024) Fashion industry, Britannica: 
https://www.britannica.com/art/fashion-industry, 16/09/2024 

[3] Knight, C. (2023) What is the linear economy?, EIB: 
https://www.eib.org/en/stories/linear-economy-
recycling#:~:text=Linear%20economy%20is%20a%20system,a%20
middle%20and%20an%20end, 16/09/2024 

[4] EMF (n.d.) What is the linear economy?, EMF: 
https://www.ellenmacarthurfoundation.org/what-is-the-linear-
economy, 16/09/2024 

[5] Brydges, T. (2024) Ultra-fast fashion is a disturbing trend undermining 
efforts to make the whole industry more sustainable, The 
Conversation: https://theconversation.com/ultra-fast-fashion-is-a-
disturbing-trend-undermining-efforts-to-make-the-whole-industry-
more-sustainable-224253, 16/09/2024 

[6] Pocinkova, L., Le Normand, A., & Henninger, C.E. (2023) Sharing is 
caring – the history of ‘sharing’ new interpreted, in Brandtrup, M., 
Dana, L.P., Cartu, M., Ryding, D., & Vignali, G. (eds) The Garments 
Economy: Understanding History, Developing Business Models, and 
Leveraging Digital Technologies, Springer: Chams 

[7] Iran, S., Joyner Martinez, C.M., Vladimirova, K., Wallaschkowski, S., 
Diddi, S., Henninger, C.E., McCormick, H., Matus, K. Ninimäki, K., 
Sauerwein, M., Singh, R., Tiedke, L., (2022) When mortality knocks: 
Pandemic-inspired attitude shifts towards sustainable clothing 
consumption in six countries, International Journal of Sustainable 
Fashion and Textiles, 1(1): 9-39 

 [8] European Parliament (2024) The impact of textile production and 
waste on the environment (infographics), European Parliament:  
https://www.europarl.europa.eu/topics/en/article/20201208STO9332
7/the-impact-of-textile-production-and-waste-on-the-environment-
infographics, 16/09/2024 

 [9] EEA (2024) Textiles, EEA: https://www.eea.europa.eu/en/topics/in-
depth/textiles#:~:text=Textile%20consumption%20in%20Europe%2
0causes,of%20food%2C%20housing%20and%20mobility, 
16/09/2024 

[10] Henninger, C.E., Alevizou, P.J. and Oates, C.J. (2016) What is 
sustainable fashion?, Journal of Fashion Marketing & Management, 
20(4): 400-416. 

[11] Hill, M. (2024) What is circular fashion?, Good on You: 
https://goodonyou.eco/what-is-circular-fashion/, 27/06/2024 

[12] Braungart, M., & McDonough, W. (2008) Cradle to cradle, Vintage 
Books: London 

[13] Henninger*, C.E., Brydges, T., Le Normand, A., Luo, S., Quijiano, L., 
Wood, J., & Yan, S. (2023) How do companies communicate their 
‘sustainable’ material innovations on company websites? 
International Journal of Sustainable Fashion and Textiles, 2(2): 163-
188 

[14] Henninger, C.E., Brydges, T., Iran, S. & Vladimirova, K. (2021) 
Collaborative fashion consumption – a synthesis and future research 
agenda, Journal of Cleaner Production, 319, 128648 

[15] WBCSD (2023) Kicking circular fashion into higher gear: CTI 
Fashion Initiative, WBCSD: https://www.wbcsd.org/wp-
content/uploads/2023/09/White-paper-CTI-Fashion-Initiative.pdf, 
16/09/2024 

[16] Pucker, K.P. (2022) The myth of sustainable fashion, Harvard 
Business Review: https://hbr.org/2022/01/the-myth-of-sustainable-
fashion, 16/09/2024 

[17] Ro, C. (2020) Can fashion ever be sustainable?, BBC: 
https://www.bbc.com/future/article/20200310-sustainable-fashion-



 Author name / Procedia CIRP 00 (2025) 000–000  5 

how-to-buy-clothes-good-for-the-climate, 16/09/2024 
[18] Faller, R. (2023) “Sustainable fashion” (still) doesn’t exist because 

the industry is inherently unsustainable, Medium: 
https://medium.com/just-fashion/sustainable-fashion-still-doesnt-
exist-because-the-industry-is-inherently-unsustainable-
3d0464f9a3a7, 16/09/2024 

[19] Arrigo, E., (2021) Collaborative consumption in the fashion industry: 
a systematic literature review and conceptual framework, Journal of 
Cleaner Production, 325: 129261 

[20] Wicaksono, T., Balint Illes, C., Dunay, A. (2023) Enhancing 
collaborative apparel consumption model, Journal of Open 
Innovation, 9(2): 100077 

[21] Ertz, M., Durif, F., & Arcand, M. (2019) A conceptual perspective on 
collaborative consumption, AMS Review, 9: 27-41 

[22] Mukendi, A. & Henninger C.E. (2020) Exploring the spectrum of 
fashion rental, Journal of Fashion Marketing & Management, 24(3): 
455-469. 

[23] RTR (2024) Rent the Runway, Inc. announces fourth quarter and full 
year 2023 results, RTR: https://investors.renttherunway.com/news-
releases/news-release-details/rent-runway-inc-announces-fourth-
quarter-and-full-year-2023, 16/09/2024 

[24] Wadham, C. (2021) Harrods launches clothing rental service, 
Drapers: https://www.drapersonline.com/news/harrods-launches-
clothing-rental-service, 16/09/2024 

[25] MacDonnell, C. (2022) ‘Its’s more sustainable – and I still get to wear 
something new every weekend’: how rental fashion became big 
business, The Guardian: 
https://www.theguardian.com/fashion/2022/dec/22/more-sustainable-
wear-something-new-every-weekend-how-rental-fashion-became-
big-business, 17/09/2024 

[26] Marketplace (2022) Clothing rental on the rise, CR Marketplace: 
https://www.crmarketplace.com/snapshot/clothing-rental-on-the-
rise/, 17/09/2024 

[27] Kamalaldin, A., Linde, L., Sjödin, D., & Parida, V. (2020) 
Transforming provider-customer relationships in digital servitization: 
a relational view on digitalization, Industrial Marketing Management, 
89: 306-325 

[28] Henninger, C.E., Bürklin, N., & Niinimäki, K. (2019) The clothes 
swapping phenomenon – when consumers become suppliers, Journal 
of Fashion Marketing & Management, 23(3): 327-344 

[29] Pocinkova, L., Henninger, C.E., Le Normand, A., Blazquez, M. 
(2023) Exploring consumer clothing disposal via swapping events 
through the theory of social practice lens, Social Enterprise Journal, 
volume-head-of-print 

[30] Pedersen, E.R.G., & Netter, S. (2015) Collaborative consumption, 
business model opportunities and barriers for fashion libraries, 
Journal of Fashion Marketing & Management, 19(3): 258-273 

[31] Becker-Leifhold, C., & Iran, S. (2018) Collaborative fashion 
consumption – drivers, barriers and future pathways, Journal of 
Fashion Marketing & Management, 22(2): 189-208 

[32] Kim, N.L. & Jin, B.E. (2019) Why buy new when one can share? 
Exploring collaborative consumption motivations for consumer 
goods, International Journal of Consumer Studies, 44(2): 122-130 

[33] Hamari, J., Sjöklint, M., & Ukkonen, A. (2015) The sharing economy: 
why people participate in collaborative consumption, Journal of the 
Association for Information Science and Technology, 67(9): 2047-
2059 

[34] Amasawa, E., Brydges, T., Henninger, C.E., & Kimita, K. (2023) Can 
rental platforms contribute to a more sustainable fashion 
consumption? Evidence from a mixed method study, Journal of 
Cleaner and Responsible Consumption, 8: 100103 

[35] Zamani, B., Sandin, G., & Peters, G.M. (2017) Life cycle assessment 
of clothing libraries: can collaborative consumption reduce the 
environmental impact of fast fashion?, Journal of Cleaner Production, 
162: 1368-1375 

[36] Roos, S., Zamani, B., Sandin, G., Peters, G.M., & Svanström, M. 
(2016) A life cycle assessment (LCA)-based approach to guiding an 
industry sector towards sustainability: the case of the Swedish apparel 
sector, Journal of Cleaner Production, 133: 691-700 

[37] Ducharme, J. (2023) You might want to think twice about clothing 
brands that push rental, resale and recycling, Time: 
https://time.com/6285257/is-clothing-rental-resale-recycling-
sustainable-nuuly/, 17/09/2024 

[38] Elan, P. (2021) Renting clothes is ‘less green than throwing them 
away’, The Guardian: 
https://www.theguardian.com/fashion/2021/jul/06/renting-clothes-is-
less-green-than-throwing-them-away, 17/09/2024 

[39] WRAP (2014) Extending clothing life protocol, WRAP, 

https://www.wrap.ngo/resources/guide/extending-clothing-life-
protocol, 17/09/2024 

[40] Hot or Cool (2022) Unfit, Unfair, Unfashionable: resizing fashion for 
a fair consumption space, Hot or Cool Institute, Berlin, Germany 

[41] Sandin, G., & Peters, G.M. (2018) Environmental impact of textile 
reuse and recycling – a review, Journal of Cleaner Production, 184: 
353-365 

[42] Common Objective (2018) The issue: waste, Common Objective: 
https://www.commonobjective.co/article/the-issues-waste, 
17/09/2024 

[43] Payne, A. (2015) Open- and closed-loop recycling of textile and 
apparel products, in Muthu, S.S. (ed) Handbook of Life Cycle 
Assessment (LCA) of textiles and clothing, Woodhead Publishing 
Series in Textiles: Cambridge 

[44] TRA (2024) Textile recycling sector faces unprecedented financial 
crisis amid global market challenges, TRA: 
https://www.textilerecyclingassociation.org/press/textile-recycling-
sector-faces-unprecedented-financial-crisis-amid-global-market-
challenges/, 17/09/2024 

[45] Beall, A. (2020) Why clothes are so hard to recycle, BBC: 
https://www.bbc.com/future/article/20200710-why-clothes-are-so-
hard-to-recycle, 17/09/2024 

[46] Clark, J.H. (2023) Textile waste – an opportunity as well as a threat,  
Green Carbon, 1(2): 146-149 

[47] Blaazer, E. (2024) “Sustainable textiles”: what are next-gen 
materials, biobased materials and recycled materials?,  
FashionUnited: 
https://fashionunited.uk/news/background/sustainable-textiles-what-
are-next-gen-materials-biobased-materials-and-recycled-materials-
when-is-a-material-truly-recycled/2024052375707#, 17/09/2024 

[48] Pointing, C. (2023) Recycled polyester doesn’t fix fast fashion’s over-
production problems, Good On You: https://goodonyou.eco/recycled-
polyester-fast-fashion/, 17/09/2024 

[49] Moazzem, S., Wang, L., Daver, F. & Crossin, E. (2021) 
Environmental impact of discarded apparel landfilling and recycling, 
Resource, Conservation and Recycling, 166: 105338 

[50] Roy, S., Chu, Y.Y.J., & Chopra, S.S. (2023) Life cycle environmental 
impact assessment of cotton recycling and the benefits of a take-back 
system, Resource, Conservation & Recycling Advances, 19: 200177 

[51] Coscieme, L., Manshoven, S., Gillabel, J., Grossi, F. & Mortensen, 
L.F. (2022) A framework of circular business models for fashion and 
textiles: the role of business-model, technical and social innovation, 
Sustainability: Science, Practice and Policy, 18(1): 451-462 

[52] Herrera Almanza, A.M., & Corona, B. (2020) Using social life cycle 
assessment to analyse the contribution of products to the Sustainable 
Development Goals, International Journal of Life Cycle Assessment, 
25: 1833-1845 

[53] Zamani, B. Sandin, G., Svanström, M., & Peters, G.M. (2018) Hotspot 
identification in the clothing industry using social life cycle assessment 
– opportunities and challenges of input-output modelling, The 
International Journal of Life Cycle Assessment, 23: 536-546 

[54] Vladimirova, K., Henninger, C.E., Joyner-Martinez, C, Iran, S., Diddi, 
S., Jestratijevic, I., Durrani, M., Iyer, K., McCormick, H., Niinimäki, 
K., Prriyadarshini T., Sauerwein, M., Singh, R., Simek, P., 
Wallaschkowski, S. (2022) Fashion consumption during COVID-19: 
comparative analysis of changing practices across nine countries, 
Journal of Cleaner and Responsible Consumption, 5, 100056 

[55] Shivakumar, N. (2024) The global impact of the fashion industry, War 
on Want: https://waronwant.org/fashioning-future/global-impact-
fashion-industry, 17/09/2024 

[56] Charkrabortt, A. (2024) Fashion likes to dress itself up as something 
more, but it is one of the most hyper-capitalist businesses, The 
Guardian: 
https://www.theguardian.com/commentisfree/2014/feb/17/fashion-
most-hypercapitalist-businesses, 17/09/2024 

[57] Mukendi, A., Davies, I., Glozer, S., & McDonagh, P. (2020) 
Sustainable fashion: current and future research directions, European 
Journal of Marketing, 54(11): 2873-2909 

[58] WRAP (2016) Designing for extending clothing life, WRAP: 
https://www.wrap.ngo/resources/report/design-extending-clothing-
life , 17/09/2024 

[59] Kirchherr, J., Reike, D., & Hekkert, M. (2017) Conceptualizing the 
circular economy: an analysis of 114 definitions, Resources, 
Conservation & Recycling, 127: 221-232 

 
 



 

Available online at www.sciencedirect.com 

ScienceDirect 
Procedia CIRP 00 (2025) 000–000 

  
     www.elsevier.com/locate/procedia 

   

 

 

 

2212-8271 © 2025 The Authors. Published by ELSEVIER B.V. 
This is an open access article under the CC BY-NC-ND license (https://creativecommons.org/licenses/by-nc-nd/4.0)  
Peer-review under responsibility of the scientific committee of the 32nd CIRP Conference on Life Cycle Engineering (LCE 2025) 

 


