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ABSTRACT 

 

The fashion industry has historically operated on a linear “take-make-dispose” model that generates significant 

greenhouse gas emissions, water use and pollution and mounting textile waste. This paper examines how circular 

economy (CE) principles design for longevity, reuse, repair, recycling and regenerative resource cycles can be 

applied to fashion to redefine waste and capture value. Focusing on evidence and data, the paper synthesizes existing 

literature and industry reports to map barriers and enabling conditions, highlights circular business models (rental, 

resale, repair, product-as-service, take-back and fibre-to-fibre recycling) and interrogates the financing mechanisms 

and green finance instruments capable of enabling a systemic transition. Findings indicate that while technical and 

business model solutions exist, scaling circularity requires coordinated policy, investment in reverse logistics and 

recycling infrastructure and innovative green finance instruments (blended finance, sustainability-linked loans, 

green bonds targeted at textile recycling and collection systems). The paper concludes with practical policy and 

investment recommendations for stakeholders seeking to align fashion with CE goals while capturing commercial 

opportunity. 
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INTRODUCTION 

 

The modern global fashion industry is a major driver of resource use and environmental impacts. Multiple analyses and 

sector reviews have measured fashion’s contributions to greenhouse gas (GHG) emissions, water consumption and 

pollution and accelerating textile waste. By the mid-2010s the industry had been widely cited as responsible for roughly 

10% of global carbon emissions and as one of the largest consumers of water in the manufacturing sector. These impacts 

are largely driven by a dominant linear model of production and consumption: extract (fibre and raw materials), 

manufacture (garment production), use (often short) and dispose (landfill or incineration). Reimagining fashion through 

circular economy (CE) principles reframes “waste” as a material and economic resource and points to business and 

financing strategies that can reduce environmental harm while unlocking value from products and materials.  

 

This paper synthesizes literature and sector reports to identify the state of knowledge, the most promising circular 

interventions in fashion up to that date, barriers to scaling and the types of green finance needed to accelerate a systemic 

shift. 

 

2. Conceptual foundations: circular economy and fashion 
The circular economy is a systems framework that aims to eliminate waste and pollution, circulate products and materials at 

their highest value and regenerate natural systems. Key CE strategies relevant to textiles include design for longevity and 

recyclability; material substitution (bio based, regenerative fibers); reuse and redistribution (second-hand markets); repair 

and refurbishment; and end-of-life recovery (mechanical or chemical fiber-to-fiber recycling). The Ellen MacArthur 

Foundation and other early advocates applied these CE principles to fashion, emphasizing product-service models, design 

innovation and infrastructure for return and recycling.  

 

In practice, circularity in fashion operates across three interdependent domains: (1) design and production (materials, 

construction, labeling for recyclability), (2) business models and consumer engagement (rental, resale, repair) and (3) 



 
 

 International Journal of Enhanced Research in Science, Technology & Engineering 

ISSN: 2319-7463, Vol. 5 Issue 1, January-2016 

Page | 156 

system infrastructure (collection, sorting, recycling technologies and markets). Failure in any domain constrains whole-

system circularity. 

 

3. Evidence and data: scale of the problem and early responses 

3.1 Environmental footprint and waste flows (pre-2015 evidence) 
Analyses compiled through the early 2010s quantified large environmental burdens: high lifecycle water use (notably in 

cotton cultivation and dyeing), significant chemical pollution in wastewater and substantial GHG emissions arising from 

fiber production, manufacturing and transport. Market reports indicated large volumes of clothing entering municipal waste 

streams annually in major markets. For example, UK-sector analyses (WRAP) in 2012 highlighted the lifecycle 

environmental footprint of clothing and the large quantities of textiles that were not being reused or effectively recycled.  

 

3.2 Industry responses  
Early action on circularity included brand pilot programs for take-back and in-store collection, nascent rental and resale 

platforms, and research investments in fiber separation and recycling technologies. Governments and NGOs (e.g., WRAP 

in the UK) initiated voluntary action plans to increase reuse and recycling. The academic literature by 2015 documented 

both opportunities and complex tradeoffs, noting that reuse and increased utilization typically yield reduced lifecycle 

impacts compared to new production, but that rebound effects and logistics can limit net gains without systemic changes.  

 

4. Circular business models in fashion 
Circular business models (CBMs) are central to operationalizing CE in fashion. Core CBMs include: 

 

Product-service systems / rental: where consumers pay for use rather than ownership (e.g., formalwear rental, 

subscription wardrobes). These models can increase utilization rates per garment and reduce unit demand for new items 

when managed sustainably. 

 

Resale / recommence: extending the active life of garments through second-hand markets. 

 

Repair and refurbishment: services and design choices that facilitate maintenance and longevity. 

 

Take-back and closed-loop recycling: brand or sector take-back systems combined with mechanical or chemical recycling 

to reintroduce fibers into new products. 

 

Remanufacturing / up cycling: creative reuse to increase product value. 

Empirical evidence and sector analyses (through the mid-2010s) showed that these models could decouple value from 

virgin material consumption and open new revenue streams yet each faces specific operational and market barriers 

(logistics, quality sorting, consumer acceptance and cost). The Ellen MacArthur Foundation articulated the potential 

economic upside of scaling CBMs but emphasized that displacement (i.e., actual reduction of new production volume) is 

key to realizing environmental benefits.  

 

5. Technical pathways and technological readiness  
 

5.1 Recycling technologies 
Mechanical recycling for natural and blended fibers had notable limitations as of 2015: fiber shortening, quality loss and 

limited ability to handle blended textiles. Chemical recycling (depolimerization, solvent-based separation) was emerging as 

a promising but still nascent technology with scaling and cost challenges. Investments in R&D and pilot plants were 

increasing, but effective large-scale fiber-to-fiber recycling infrastructure remained limited in most geographies. 

 

5.2 Digital and design tools 
Digital traceability (bar coding, RFID) and design for disassembly were identified as essential enablers for efficient sorting 

and recycling. Material passports and standardized labeling were proposed solutions but required cross-industry 

coordination and standards development. 

 

6. Barriers to scaling circularity 

 

A cross-cutting review identifies multiple barriers: 

1. Economic and business model misalignment: Most brands were structured to profit from volume of sales; transitioning 

to service-based models often required different capabilities and longer payback horizons. 
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2. Lack of infrastructure: Reverse logistics, sorting and recycling infrastructure were underdeveloped or fragmented. 

 

3. Technological maturity: Many recycling technologies were not yet cost-competitive or capable of handling complex 

blends. 

 

4. Policy and regulatory gaps: Inconsistent incentives and lack of extended producer responsibility (EPR) or landfill/ 

incineration disincentives slowed investments. 

 

5. Consumer behavior and perceptions: Limited consumer willingness (in some segments) to buy pre-owned or rent 

garments. 

 

6. Finance and investment constraints: Traditional financiers and capital markets had little precedent for valuing circular 

system investments (collection networks, recycling plants) that yield system-level rather than simple product-level returns. 

 

7. Green finance and financing instruments for circular fashion 
Finance is a critical lever to accelerate circular transition. The following green finance instruments and approaches were 

identified as relevant and remain foundational: 

 

7.1 Public-private blended finance: Blending concessional public capital (grants, low-interest loans) with private 

investment can de-risk early infrastructural projects—e.g., recycling plants or large-scale collection networks making them 

bankable for private investors. 

 

7.2 Project finance and infrastructure funds: Long-term project finance structures and dedicated infrastructure funds can 

support capital-intensive recycling and processing facilities that require stable cash flows over decades. 

 

7.3 Green bonds and use-of-proceeds debt: Green bonds debt instruments earmarked for environmentally beneficial 

projects can finance large capital projects (collection centers, chemical recycling plants) when clear green uses and 

reporting frameworks are in place. 

 

7.4 Sustainability-linked loans and performance-based finance: Loans whose pricing is tied to sustainability 

performance metrics (e.g., material reuse rates, take-back volumes) can align incentives between lenders and brands to meet 

circularity targets. 

 

7.5 Supply chain finance and working capital solutions: Innovations in supply-chain finance (e.g., invoice financing tied 

to verified recycled content) can ease cash flow constraints for SMEs in resale and repair networks. 

 

7.6 Guarantees and first-loss mechanisms: Guarantees from development finance institutions (DFIs) can lower the 

perceived risk for private investors stepping into new circular markets. 

Empirical evidence showed limited but growing experimentation: DFIs and philanthropic capital were beginning to pilot 

blended finance for recycling infrastructure; however, widespread mainstreaming of dedicated financing mechanisms for 

circular textiles had not yet occurred. UNEP and allied institutions identified finance gaps in scaling sustainable production 

and infrastructure more broadly, pointing to the need for targeted instruments.  

 

8. Policy interventions and enabling environment 
Policy action complements finance. Policies to accelerate circularity include: 

 

Extended Producer Responsibility (EPR): shifting end-of-life costs and management to producers encourages design for 

recyclability and funds collection systems. 

 

Standards and labeling: material passports and standardized labeling enable sorting and recycling. 

 

Procurement rules: public procurement that prioritizes circular content can create demand. 

 

Tax incentives / landfill taxes: pricing externalities (e.g., landfill) can change value propositions. 

Research and innovation support: public R&D support for chemical recycling and sorting technology. 

WRAP’s industry action plans (e.g., the UK Sustainable Clothing Action Plan) and similar voluntary efforts demonstrated 

that coordinated multi-stakeholder approaches can deliver measurable reductions; however, voluntary approaches may be 

insufficient without stronger policy signals and financing mechanisms.  
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9. Case studies and early pilots  
By 2015, industry pilots illustrated practical possibilities: brand take-back programs, circular capsule collections using 

recovered fibers and trials of rental platforms. While most pilots had limited scale, they provided important learning on 

consumer acceptance, logistics costs and technology readiness. The case studies underscored that circular solutions often 

require cross-sector collaboration (retailers, recyclers, logistics providers, municipalities) and patient capital. 

 

10. Discussion: implications for stakeholders 

 

10.1 For brands and retailers: Adopting circular approaches requires organizational transformation capabilities in reverse 

logistics, refurbishment and services; adjustments to marketing and product development and willingness to pilot revenue 

models that may shift margins but capture new lifetime value. 

 

10.2 For financiers: Investors need new assessment frameworks that value system benefits (reduced exposure to virgin 

fiber price volatility, reputational upside) and cash flows from service models. Public sector and DFIs can play catalytic 

roles by underwriting first movers and providing guarantees. 

 

10.3 For policymakers: Policy should focus on creating demand signals (procurement, standards), internalizing 

externalities (landfill or extended producer costs) and supporting infrastructure and R&D for recycling technologies.  

 

11. Recommendations (operational & financial) 
1. Scale collection and sorting infrastructure through blended finance: combine concessional public funds with private 

capital to build regional recycling hubs. 

 

2. Design standards and material passports: industry-wide standards (publicly coordinated) to make recycling and 

traceability feasible at scale. 

 

3. Pilot outcome-based finance: sustainability-linked loans that reward an increase in reuse/recycling rates; use of proceeds 

green bonds for recycling plants. 

 

4. Support R&D in fiber-to-fiber recycling and mechanical/chemical separation technologies with public R&D funding and 

prize challenges. 

 

5. Implement EPR (where feasible) to shift end-of-life costs and create sustainable financing for collection and recycling. 

 

6. Develop consumer incentives and education to grow acceptance and participation in reuse, repair and resale systems. 

 

CONCLUSION 

 

To redefine waste and value in fashion, circular economy principles provide a clear technical and strategic direction: design 

for longevity and recyclability, enable high utilization via service and resale models and build the infrastructure necessary 

for material recovery. The evidence pointed to substantial potential but also significant barriers technological, institutional 

and financial. Closing the finance gap is critical: a mix of blended public-private finance, project and infrastructure funding, 

green bonds and sustainability-linked instruments can mobilize the capital required. Policy action particularly EPR and 

standards will make investments more bankable and accelerate systemic shifts. Ultimately, achieving a genuinely circular 

fashion system requires coordinated action by brands, financiers, governments, NGOs and consumers. 
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