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Due to overproduction and consumption resulting from consumer behaviour, the clothing industry is defined as one 

of the most polluting industries in the world due to the fast fashion concept and has severe environmental consequences 

(water and energy consumption, CO2 emissions, waste disposal practises etc.). Therefore, the inevitable integration 

of fashion into everyday life extends beyond social alterations through beliefs, perceptions, psychology, brands etc. 

and is translated to water consumption (100 L of water/fabric), air emissions, soil degradation, energy consumption 

and pollution (European Environment Agency (EEA) 2019; Gyde and McNeill 2021; Li et al. 2014). More than 92 

million metric tons of textile waste are produced every year, accounting for 400 billion USD with the annual 

consumption of textiles being 13 kg/person and a recycling rate of 15%. 3000 billion USD are held by the fashion 

industry equalling to 2% of the Gross domestic product (GDP) of the planet (Shirvanimoghaddam et al. 2020).  

As natural resources for the production of clothing are becoming scarce due to climate change, new raw 

materials must be introduced for the textile industry (Provin et al. 2021; Shirvanimoghaddam et al. 2020). For this 

reason, Circular Economy has gained significant attentions in today’s fashion industry, especially after the inspiration 

fostered by the European Green Deal and the introduction of the UN Sustainable Development Goals (SDGs) (Das et 

al. 2021). The use of waste as raw materials in the fashion industry has been an area of interest for the replacement of 

natural sources in industrial processes (i.e., conventional dyeing techniques) with sustainable solutions (i.e., colorants 

from ores, plants, insect, microorganisms, food waste and redyeing) (Gupta, Shukla, and Agarwal 2019). Such 

practises have been found to have less environmental consequences (i.e. redyeing textiles uses 90% and 85% less 

water and energy respectively) (Gupta et al. 2019; Sugiura 2019; Yun et al. 2020). The use of food waste which 

constitutes 40% of solid waste and 1.3 billion tons annually around the globe, is a source of biomaterials and can be 

used for the construction of main polymers (i.e., nylon 66 and nylon 6) used in the fashion industry (Agapios et al. 

2020; Provin et al. 2021). At the same time, wasted non-biodegradable polymers like poly-ethylene terephthalate 

(PET) upcycled to biodegradable polymers (R-PET) have been found to have 55% less carbon emissions and 55% 

less water consumption for the production of clothing (D’Adamo and Lupi 2021).  Furthermore, mass production of 

classic raw materials in the fashion industry like cotton and line, can be replaced by waste products like pineapple 

plants for the decrease of their environmental consequences.  Specifically, 27 million tons of cotton are produced each 

year, with 15 billion tons of water demand for production and approximately 2700 L per one cotton t-shirt (The World 

Counts 2022). 

The development of a new business circular model is essential for the fashion industry in the framework of 

waste management. Such transition, requires drastic change of behaviour from both consumers and the industry 

(markets and production line). The new circular business model must entail new strategies towards circularity by using 

the R-strategies (i.e., reuse, recycle, refurbish, remanufacture, repair, reduce, re-think, repurpose, rent, recover etc.). 

This new mindset, will provide the stepping stone for the innovation towards a new strategy and vision through 

motivation, regulatory relief measures, education, promotion and smart application by the development of a trusted 

environment (i.e., through Key performance Indicators for monitoring circularity, LCA, end-of-waste criteria and 

quality protocols). Such thinking, will lead to the development of a new eco-design which will entail the monitoring 

of supply and demand, the recycling rates of the fashion industry, the use of waste as raw materials, smart branding 

of sustainability and innovation through new technologies (Provin et al. 2021; Zorpas, Navarro-Pedreño, et al. 2021; 

Zorpas, Doula, and Jeguirim 2021). 

Lastly, a critical axis to the successful development such model concerning customer behaviour, is the 

willingness to pay (WTP). WTP demonstrates a growing interest regarding consumers’ attitude towards sustainability. 

The dilemma of the customer is accompanied by the origin of the product (from waste or not) and the branding of it 

(labelled or non-labelled) and it is deeply related to the customer’s ability to pay as it has been demonstrated that WTP 
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for green products increases with higher income rate and paying capacity (Xiong et al. 2018).  Taking into account 

the psychological dimensions of fashion, the next steps towards circularity through a new eco-design of the entire 

textile production line, from raw materials to markets to the consumer, must be adopted.  

 

Acknowledgments 

 

The authors would like to acknowledge Open University of Cyprus (and the Lab of Chemical Engineering and 

Engineering Sustainability). 
 

 

References 

 

 

Agapios, Agapiou, Vasileiou Andreas, Stylianou Marinos, Mikedi Katerina, and Zorpas A. Antonis. 2020. “Waste 

Aroma Profile in the Framework of Food Waste Management through Household Composting.” Journal of 

Cleaner Production 257:120340. doi: https://doi.org/10.1016/j.jclepro.2020.120340. 

D’Adamo, Idiano, and Gianluca Lupi. 2021. “Sustainability and Resilience after COVID-19: A Circular Premium in 

the Fashion Industry.” Sustainability  13(4). 

Das, Marie, Laure Herweyers, Ingrid Moons, and Els Du Bois. 2021. “Strategic Design Opportunities To Increase 

Sustainable Fashion Awareness and Behaviour.” Proceedings of the Design Society 1(August):2711–20. doi: 

10.1017/pds.2021.532. 

European Environment Agency (EEA). 2019. “Textiles in Europe’s Circular Economy.” Retrieved 

(https://www.eea.europa.eu/publications/textiles-in-europes-circular-economy). 

Gupta, Richa, Vinod Shukla, and Princy Agarwal. 2019. “Sustainable Transformation in Modest Fashion Through 

‘RPET Technology’ and ‘Dry-Dye’ Process, Using Recycled PET Plastic.” International Journal of Recent 

Technology and Engineering 8:515–5421. doi: 10.35940/ijrte.A1432.098319. 

Gyde, Ciara, and Lisa McNeill. 2021. “Fashion Rental: Smart Business or Ethical Folly?” Sustainability 13:8888. doi: 

10.3390/su13168888. 

Li, Yongjian, Xiukun Zhao, Dan Shi, and Xiang Li. 2014. “Governance of Sustainable Supply Chains in the Fast 

Fashion Industry.” European Management Journal 32(5):823–36. doi: 10.1016/j.emj.2014.03.001. 

Provin, Ana Paula, Ana Regina de Aguiar Dutra, Isabel Cristina Aguiar de Sousa e Silva Gouveia, and e. Anelise Leal 

Vieira Cubas. 2021. “Circular Economy for Fashion Industry: Use of Waste from the Food Industry for the 

Production of Biotextiles.” Technological Forecasting and Social Change 169(October 2020):120858. doi: 

10.1016/j.techfore.2021.120858. 

Shirvanimoghaddam, Kamyar, Bahareh Motamed, Seeram Ramakrishna, and Minoo Naebe. 2020. “Death by Waste: 

Fashion and Textile Circular Economy Case.” Science of the Total Environment 718:137317. doi: 

10.1016/j.scitotenv.2020.137317. 

Sugiura, Miki. 2019. “The Mass Consumption of Refashioned Clothes: Re-Dyed Kimono in Post War Japan.” 

Business History 61:1–19. doi: 10.1080/00076791.2018.1494730. 

The World Counts. 2022. “Tons of Cotton Produced.” Retrieved 

(https://www.theworldcounts.com/challenges/consumption/clothing/world-cotton-production-statistics/story). 

Xiong, Kai, Fanbin Kong, Ning Zhang, Ni Lei, and Chuanwang Sun. 2018. “Analysis of the Factors Influencing 

Willingness to Pay and Payout Level for Ecological Environment Improvement of the Ganjiang River Basin.” 

Sustainability 10:2149. doi: 10.3390/su10072149. 

Yun, Liu, Zhu Libin, Cheng Zhang, Feiyue Ren, Haihong Huang, and Zhifeng Liu. 2020. “Life Cycle Assessment of 

Melange Yarns from the Manufacturer Perspective.” The International Journal of Life Cycle Assessment 25:1–

12. doi: 10.1007/s11367-019-01705-8. 

Zorpas, Antonis A., Maria K. Doula, and Mejdi Jeguirim. 2021. “Waste Strategies Development in the Framework of 

Circular Economy.” Sustainability  13(23). 

Zorpas, Antonis A., Jose Navarro-Pedreño, Iraklis Panagiotakis, and Dimitris Dermatas. 2021. “Steps Forward to 

Adopt a Circular Economy Strategy by the Tourism Industry.” Waste Management & Research 39(7):889–91. 

doi: 10.1177/0734242X211029087. 

  

 


