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[bookmark: _Toc228904261]Abstract
Background: The fashion and textile industry remains based on a linear take-make-dispose model that brings about immense environmental harm through excessive use of resources, generation of waste and poor recovery mechanisms. This study discussed the ways in which waste management practices can support the transition between linear and circular models in the fashion and textiles industry and the main drivers, barriers and challenges that shape this transition. 
Methods: The research used a qualitative systematic review design. Using Scopus and Google Scholar as search engines, predefined keywords and selection criteria were used to identify relevant studies from 2016 to 2026 according to the PRISMA framework. Following screening and quality evaluation, 50 studies were selected and analysed in terms of the descriptive, thematic, and narrative syntheses, with the CASP framework employed to determine the methodological quality. 
Findings: The review determined three key themes: contextual factors affecting circular economy adoption, challenges in adopting circular practices in fashion manufacturing, and waste management strategies to support transition across the value chain. The results demonstrate that the key impetus to pursue circularity is the regulatory pressure, technological innovation, organisational commitment, and consumer awareness. Nevertheless, poor infrastructure, high cost of implementation, fragmented supply chain, technological constraints in recycling and low participation of the consumer are critical barriers. Circular transition is supported by practices such as eco-design, reuse, repair, resale, reverse logistics, and recycling, although there is still an uneven distribution of progress and a primarily incremental nature. 
Contribution: This study offers an integrated insight into the waste management as one of the main enablers of the circular transition in the fashion and textile sector and the necessity of more robust policy alignment, technological investment, and stakeholder cooperation to deliver effective circular results.
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[bookmark: _Toc228904265]Chapter 1: Introduction
[bookmark: raosr7umgv3r][bookmark: _Toc228904266]1.1 Research Background and Problem Statement
The global fashion and textile industry is generally considered as one of the most resource-intensive and environmentally detrimental industries which is largely driven by fast fashion, overproduction, and rapid consumption cycle. The production of clothing has increased twice since the early 2000s, and it is estimated that 100-150 billion garments find their way into the market each year. Meanwhile, the consumers are retaining clothing at shorter durations (Long, 2025). This trend hastens the production of textile waste and places more and more burden on the waste management systems.
[image: ]
[bookmark: _Toc228859208][bookmark: _Toc228904112][bookmark: _Toc228904324]Figure 1: The Growth of the Clothing Manufacturing Industry (Preau, 2020)
This linear model of take-make-Dispose has great environmental impact. The industry is among the most polluting consumer sectors with the industry contributing approximately 810% of global greenhouse gas emissions (Serrat, Ibar and Erdoğan, 2025). Its water footprint is no less impressive, guzzling approximately 79 billion cubic metres yearly-about 4% of the global fresh water withdrawals-and further increases can be expected under current trends. It can take approximately 2,700 litres of water to produce a single cotton T-shirt and the figure can be even higher when it comes to a pair of jeans, which may require up to 10,000 litres to produce a single pair of jeans (Khemka and Eberhard, 2024).
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[bookmark: _Toc228859209][bookmark: _Toc228904113][bookmark: _Toc228904325]Figure 2: Linear Fashion Model (Blog Cotton Brazil, 2025)
Generation of waste is one of the major concerns. Globally, approximately 92 million tonnes of textile waste are generated annually with projections indicating that by 2030, the amount of textile waste being generated each year will have increased to over 130 million tonnes (UNEP, 2025). It has been estimated that 57-75% of the discarded textiles are landfilled with a large percentage incinerated. In total, approximately 87% of textile fibres are discarded in such ways, about 12% are recycled or downcycled, and only 1% are re-used in the form of new garments (Labayen, Labayen and Yuan, 2022). These statistics show that the material value is massively lost instead of being kept within the circles.
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[bookmark: _Toc228859210][bookmark: _Toc228904114][bookmark: _Toc228904326]Figure 3: Growth of Textile Waste and Fraction of Recycling (Sajdeh et al., 2025)
In addition to solid waste and emissions, the sector is a significant cause of water pollution and contamination of microplastics. Approximately, 20% of industrial wastewater pollution is attributed to textile dyeing and finishing (Biyada and Urbonavičius, 2025). Moreover, synthetic fibres like polyester release the microfibres during the washing process releasing an estimated 500,000 tonnes annually into oceans (Bailey, Basu and Sharma, 2022). In spite of the growing level of awareness, the rates of recycling and reuse are low, even in developed economies.
One of the most important frameworks to overcome these challenges is the so-called circular economy (CE) that promotes waste reduction, longer product lifecycles, and the regeneration of resources through such strategies as reuse, repair, and recycling (CEA, 2025). Although CE has a promising potential, its implementation is uneven, as there are technological, infrastructural, policy, and behavioural constraints (Sewenet, Boulaksil and Pisano, 2026). More complicated solutions to end-of-life are complicated by complex materials, such as technical and smart textiles (Abtew et al., 2026).
Though the research is growing, it is still divided into various parts along the value chain and geographical areas (Lee et al., 2025; López et al., 2025). The integrated knowledge about the linkages between waste management and circular transitions is limited, and systematic, comprehensive analysis is needed (UNEP, 2023).
[bookmark: 6l0qhjkosssn][bookmark: _Toc228904267]1.2 Research Aim
This research paper seeks to explore the ways in which the fashion and textile industry is moving towards circular model through waste management practices and specifically the motivations, opportunities, challenges and barriers that will affect the implementation of the principles of a circular economy across the entire value chain.
[bookmark: p78d79bbxoo4][bookmark: _Toc228904268]1.3 Research Questions
To address this aim, the study is guided by the following research questions:
1. [bookmark: m1178ehjmhhg][bookmark: v84b7ysuc7t3]What contextual factors, including barriers, opportunities, and drivers, influence the adoption of circular economy–based waste practices in the fashion and textile industry? 
2. [bookmark: b5ymab2quipq]What are the key challenges associated with waste management and the implementation of circular economy principles in fashion manufacturing? 
3. [bookmark: p2qs8k3etq2p][bookmark: x2g3kaffmvep]How is the fashion and textile industry transitioning from linear to circular models through waste management practices across the value chain? 
[bookmark: 1tt8c845acy6][bookmark: _Toc228904269]1.4 Research Objectives
1. [bookmark: 6x51e7t6a8df][bookmark: f8zjleb59kj0]To identify key contextual factors, including drivers, opportunities, and barriers, that influence the adoption of circular economy–based waste management practices in the fashion and textile industry. 
2. [bookmark: wmr894amacp7]To examine the principal challenges associated with waste management and the implementation of circular economy principles within fashion manufacturing. 
3. [bookmark: v8ljvdvu5gqc][bookmark: ksoe7cxudp65]To analyse how waste management practices support the transition from linear to circular models across the fashion and textile value chain, including design, production, consumption, and end‑of‑life phases. 
[bookmark: 9lpo5i26bo37][bookmark: _Toc228904270]1.5 Rationale and Significance of the Study
The rationale behind this study is the magnitude and urgency of environmental impacts associated with linear fashion systems and the lack of suitability of the existing waste management practices (Abdelmeguid, Afy-Shararah and Salonitis, 2024). The most important thing is to enhance waste management in order to attain sustainability objectives as the total amount of textile waste generated per year is about 92 million tonnes with most of the waste being landfilled or burnt and the sector that contributes significantly to the global emissions and industrial water pollution. A systematic review will allow integrating fragmented evidence along the value chain, including design, production, supply chains, consumer behaviour, and end-of-life management, thus advancing knowledge about how the principles of a circular economy are practiced in an intricate, globalised business (Biyada and Urbonavičius, 2025; UNEP, 2025). In practice, this method helps policymakers, industry participants and other stakeholders to determine the effective practices, the persistent barriers, and the key capacity gaps. To take a single example, the fact that not only about 12% of clothing materials are recycled, but also that only 1% of these materials are recycled into new garments underlines the need to develop improved collection, sorting, and recycling systems, as well as enabling policies and business models (Haq and Alam, 2023). By synthesising such insights, the research can guide specific intervention, such as extended producer responsibility plans, investment in recycling facilities and measures that promote reuse, repair and greater usage of products.
[bookmark: m1p1ovnzuu1v][bookmark: _Toc228904271]1.6 Overview of the Research Methodology
The proposed study will use qualitative systematic review design to synthesise empirical data in a systematic and transparent manner (Ghosh and Choudhury, 2025). The sources of peer-reviewed articles will be Scopus and Google Scholar, and the predefined keywords and Boolean operators (e.g., the keyword circular economy, the operator and, etc.) will be used. Inclusion criteria will be directed towards the English-language empirical studies published between 2016 and 2025 on circular economy and waste management in the fashion and textile industry, and non-empirical works will be excluded. The selection of the studies will be based on PRISMA steps, and data will be extracted on the study characteristics and findings and analysed using the narrative thematic synthesis (Shaheen et al., 2023). The quality of the research will be evaluated with the help of the CASP checklist to make sure that the research will be robust and will help to critically assess the evidence base (CASP, 2024).
[bookmark: xm7mg3li4wki][bookmark: _Toc228904272]1.7 Outline of the Dissertation
[image: ]
[bookmark: _Toc228859211][bookmark: _Toc228904115][bookmark: _Toc228904327]Figure 4: The Outline of the Dissertation (Author)
The dissertation includes five chapters that move towards the context, the analysis and implications. Chapter 1 provides the background of the research problem, aims, questions, and rationale and methodology. In Chapter 2, the literature on principles of the circular economy and waste management in the fashion industry is critically reviewed, and the key gaps identified. Chapter 3 describes the systematic review approach, which consists of search strategy, selection criteria, PRISMA process, and analysis methods. Chapter 4 reports and analyses the results based on a thematic synthesis analysis. The chapter 5 wraps up with some of the key insights and implications, limitations, and recommendations as regards to future research.

[bookmark: lwjswoy5dsrw][bookmark: _Toc228904273]Chapter 2: Literature Review
[bookmark: nmapalq43axe][bookmark: _Toc228904274]2.1 Introduction
The chapter is a critical review of literature about waste management based on the circular economy in the fashion and textile industry (Islam et al., 2025; Shamsuzzaman et al., 2025). It characterises the important notions, such as the linear and circular models, textile waste, and the value chain practices (Kim et al., 2025) and introduces the idea of the circular economy as the predominant theoretical framework of switching between the systems of take-make-Dispose and value-retaining (Abu-Bakar and Charnley, 2024). The chapter synthesises the empirical evidence in the areas of design, production, supply chains, consumer behaviour, and material challenges (Li et al., 2021), and points out the key gaps in research, including the need to conduct a systematic review to combine fragmented findings and clarify the role of waste management in the process of circular transitions (Islam et al., 2025). It thus creates the conceptual and empirical basis of the methodology and analysis of the study (Gough, Oliver and Thomas, 2017; Gusenbauer and Gauster, 2024).
[bookmark: 39im0r1gh0y4][bookmark: _Toc228904275]2.2 Key Concepts Related to Circular Fashion Waste Practices
[bookmark: csxki7t9pnd6][bookmark: _Toc228904276]2.2.1 Linear vs Circular Economic Models in Fashion and Textiles
[image: Diagram showing three sustainability models: linear economy, recycling economy, circular economy]
[bookmark: _Toc228859212][bookmark: _Toc228904116][bookmark: _Toc228904328]Figure 5: Comparison of Linear, Recycling, and Circular Economic Models (Author)
The fashion industry has conventionally been linear with the take-make-dispose model, where resources are extracted, used briefly then discarded and contribute to significant environmental impacts (Gazzola et al., 2020; Shamsuzzaman et al., 2023). Conversely, the circular economy aims to store material value through extending product lifecycles through reuse, repair, remanufacturing, and recycling with the management of waste playing a central role in the facilitation of closed-loop systems and a shift in incentives towards retention of value (Kim et al., 2025).
[bookmark: _Toc228904277]2.2.2 Fashion and Textile Waste and Waste Management
The waste of textiles occurs along the value chain, including the waste produced in production before consumers and the waste produced after consumption, which is more difficult to collect and recycle, due to the heterogeneity of materials (Wondmagegnehu et al., 2021). Waste management involves collection, sorting, reuse, recycling, and disposal; however, it is dominated by landfill and incineration, and circular approaches focus on prevention, reuse and high-quality recycling supported by infrastructure, governance and collaboration (Gazzola et al., 2020).
[bookmark: _Toc228904278]2.2.3 Circular Economy Practices in the Fashion and Textile Value Chain
The practice of circularity along the value chain includes design to be durable and recyclable, to be efficiently manufactured and reduced in waste, to be circularly retailed, such as resale, take-back, and consumer behaviours such as repair and reuse (Semba et al., 2020; Gu, Wang and Lin, 2021). Mechanical and chemical recycling are some strategies that can be used at end-of-life to recover materials, but their effectiveness depends on the coordinated systems, infrastructure, and supportive policies (Li et al., 2021).
[bookmark: _Toc228904279]2.2.4 Reverse Logistics and Extended Producer Responsibility
Reverse logistics allows used products to be returned to be reused, mended, or recycled, and forms the foundation of the circular economy including the take-back scheme and the need to have a coordinated supply chain infrastructure (Li et al., 2021). Extended Producer Responsibility (EPR) is designed to shift the end-of-life responsibility to producers to support collection and recycling systems and encourage circular design, but can work effectively only when the policy is designed, enforced, and aligned across regions (Shamsuzzaman et al., 2025).
[bookmark: _Toc228904280]2.2.5 Technical Textiles, Composites and Smart Materials in Circular Systems
Advanced textiles, such as composites and smart materials, are highly functional but lack scalable end-of-life solutions due to the complexity of the materials and the absence of scalable end-of-life solutions (Krauklis et al., 2021; Younes, 2023). Multi-material composition restricts conventional recycling, and consequently, is deposited, whereas the circular strategies like design for disassembly are underdeveloped and present a major research and innovation gap (Krauklis et al., 2021).
[bookmark: yb0y84m6dd37][bookmark: _Toc228904281]2.3 Theoretical Framework
[bookmark: 2rbu0oxytgse][bookmark: _Toc228904282]2.3.1 Circular Economy Framework
[image: ]
[bookmark: _Toc228859213][bookmark: _Toc228904117][bookmark: _Toc228904329]Figure 6: Figure: Circular Economy Model (George, Lin and Chen, 2015)
The framework of the circular economy (CE) offers the primary theoretical point of view on the given study and its focus on the resource efficiency, waste reduction, and long-term retention of value as the alternatives to the linear take-make-Dispose model (Kim et al., 2025; Islam et al., 2025). It conceptualises materials to circulate in closed loops through reuse, repair, remanufacturing, and recycling, backed by regenerative resource management and circular design approaches such as durability, modularity, remanufacturing and recycling (United Nations, 2025; Owens, 2021; Manivannan et al., 2025). Practically, the operationalisation of CE is achieved by reducing the resource utilisation, decreasing the lifecycle of products, and creating loops of material utilisation (Islam et al., 2025). Waste management is a core activity in all these dimensions as it helps to prevent waste, collect and sort waste, and recover materials (Shamsuzzaman et al., 2025). The framework is also useful in identifying trade-offs, including tensions between durability and recyclability or product complexity and ease of disassembly to enable a more critical evaluation of circular transitions (Hugo et al., 2021).
[bookmark: imss5qq9a8ug][bookmark: _Toc228904283]2.3.2 Circular Economy and Sustainable Development Goals
[image: Recover - Our sustainability agenda]
[bookmark: _Toc228859214][bookmark: _Toc228904118][bookmark: _Toc228904330]Figure 7: Sustainable Development Goals (United Nations, 2015)
The framework of the circular economy (CE) is very much aligned with a range of United Nations Sustainable Development Goals (SDGs), especially those that are focused on sustainable production, climate action, and inclusive economic growth (Abu-Bakar and Charnley, 2024). SDG 12 focuses on the reduction of waste in the fashion industry by preventing, reusing, and recycling waste materials, which encourages a change in the fashion sector towards a model that is based on the principle of fast-fashion (Islam et al., 2025; Shamsuzzaman et al., 2025). Circular strategies that help to lower greenhouse gas emissions by reducing dependency on virgin materials, minimising the use of energy and ensuring that waste material does not go to waste in landfills and incineration (Islam et al., 2025). SDG 8 is also applicable, as the circular transitions can create jobs in the repair, recycling, and new business models provided that the fair labour conditions are maintained (Kim et al., 2025). Also, links to SDGs 6 and 14 mention the benefits of reducing water pollution and microplastics, making CE one of the ways to achieve an overall sustainability (Krauklis et al., 2021; United Nations, 2025).
[bookmark: sf4sjglam9e7][bookmark: _Toc228904284]2.3.3 Waste Management as an Enabler of Circular Transitions
In the context of the circular economy, the role of waste management is not just an end-of-pipe task but a key facilitator of circular transformations (Shamsuzzaman et al., 2025). It becomes possible to retain the quality of materials and to direct products and fibres into the right reuse and recycling pathways, thanks to effective collection, sorting and processing systems (Gupta et al., 2022; Li et al., 2021). In contrast, inefficiently designed waste management systems may become stuck at linear patterns due to defaulting to landfill or incineration and due to allowing materials to become contaminated or dispersed (Islam et al., 2025). The literature on circular fashion often emphasises the idea that a shift to a linear to a circular model requires systemic changes, which may include new alliances between fashion brands, recyclers, municipalities, and technology providers (Hugo et al., 2021). The operational interface between these actors is often waste management, where determining the ease with which materials can be recovered, the economic viability of recycling processes, and how data on material flows can inform design and policy decisions are all determined (Kim et al., 2025). The present study places waste management practices at the heart of the practice of circular transitions in fashion and textile, exploring how they reflect, support or hinder the adoption of the principles of the circular economy throughout the value chain, and where interventions may have the greatest impact on accelerating the process (Shamsuzzaman et al., 2025).
[bookmark: szbwszgpttdq][bookmark: _Toc228904285]2.4 Empirical Evidence on Circular Waste Management in Fashion
[bookmark: 3zpr3d2pvr9c][bookmark: _Toc228904286]2.4.1 Circular Practices in Design and Production
The significance of prevention-based strategies that minimise waste until it is produced is highlighted by empirical studies at the design and production stages (Islam et al., 2025). The topics of upcycling and zero-waste design have become widely discussed as a means of using cutting waste, excess fabrics and used garments as inputs in new products (Kim et al., 2025). According to case studies, designers and small brands that experiment with upcycling can greatly reduce the pre-consumer waste and create unique value-added products; however, they also have challenges associated with scalability, standardisation, and acceptance by consumers (Shamsuzzaman et al., 2025).
Zero‑waste pattern cutting aims to minimise or eliminate fabric off‑cuts by carefully planning pattern layouts (Kazancoglu et al., 2020). Studies have shown that such techniques can significantly decrease the amount of waste cutting without necessarily affecting the aesthetics or functionality of the garments, although new design skills and tools may be required. The studies of life cycle assessment (LCA) indicate that design choices in the form of fibre choice, garment weight, durability, and ease of disassembly may have significant impacts on the entire environmental footprint, in many cases outweighing the influence of end-of-life scenarios (Shamsuzzaman et al., 2021). This further supports the notion that circular waste management should not be considered as an independent downstream issue but a component of an integrated design-for-circularity framework (Kim et al., 2025). Organisational barriers are also highlighted in several studies, including resistance to redesigning established design routines and lack of training, which can reduce the rate of circular design practices diffusion in mainstream companies (Hugo et al., 2021).
[bookmark: no1ywmqjlqij][bookmark: _Toc228904287]2.4.2 Manufacturing, Resource Use and Environmental Impacts
The studies that focus on manufacturing usually concentrate on energy consumption, chemical inputs, and water usage, particularly in the manufacturing processes that are resource intensive, such as denim production, and wet processes (Shamsuzzaman et al., 2021). Empirical case studies indicate that process optimisation, better management of chemicals, and the use of cleaner technologies can reduce emissions and other effluent loads, but they also show that in some cases, these methods do not provide a long-term solution (Manivannan et al., 2025). Ineffective wastewater treatment and inappropriate sludge management may increase the environmental pollution, compromising the larger sustainability agenda (Krauklis et al., 2021).
Regarding waste, manufacturing processes produce large amounts of fabric off-cuts, defective products, process residues (Shamsuzzaman et al., 2021). Other studies report efforts to collect and recycle these materials into shoddy or insulation or regenerated fibres, with positive environmental benefits over disposal (Wondmagegnehu et al., 2021; Pakdel et al., 2021). However, due to a lack of economic incentives, insufficient access to recycling markets, or weak connection with brand-level circular strategies, many factories still resort to traditional waste management methods (Hugo et al., 2021; Islam et al., 2025). According to the literature, to bridge the gap between supplier activities and brand promises and policy goals, both technical solutions and governance mechanisms that would align supplier practices with brand commitments and policy targets are required to close the loops at the manufacturing stage (Manivannan et al., 2025). Power imbalances between suppliers and brands in global supply chains may restrict the capacity of suppliers to invest in circular technologies, unless there are long-term partnerships and cost-sharing arrangements (Kim et al., 2025).
[bookmark: kj6qjvxeammg][bookmark: _Toc228904288]2.4.3 Supply Chain, Reverse Logistics and Governance
The research on supply chains highlights that circular waste management in the fashion and textiles industry relies on coordination between various levels, including fibre producers and manufacturers, brands, retailers, logistics providers, and waste managers (Li et al., 2021). Reverse logistics systems are at the centre of facilitating take-back schemes, resale, repair, and reuse, but empirical studies reveal that reverse logistics systems are still underdeveloped in most markets (Shamsuzzaman et al., 2025). The barriers are high logistical costs, the inability to standardise the collection systems and find common ways to sort the goods, and, finally, the lack of data on material flows and composition (Takacs et al., 2022).
There are also governance and policy, which are very important. Based on the literature review on the topic of regulatory frameworks, it is stated that specific targets, extended producer responsibility schemes, and mandatory separate collection can stimulate a shift towards circular infrastructure (Abu-Bakar and Charnley, 2024). However, fragmented policies, inconsistent enforcement, and a lack of harmonised standards can deter actors from committing to long‑term circular strategies (Hugo et al., 2021). Literature on multi‑stakeholder initiatives highlights the potential of voluntary agreements and industry platforms to drive collective action, but also points out that their impact is uneven and often limited to leading brands or specific regions (Shamsuzzaman et al., 2025). On the whole, current evidence describes circular supply chains as a nascent phenomenon, with focal points of innovation but without an extensive integration and a well-established governance in many cases (Kim et al., 2025).
[bookmark: v3txqhvi7b8x][bookmark: _Toc228904289]2.4.4 Consumer Behaviour, Disposal Patterns and Market Conditions
Consumers role is a recurring theme in empirical studies on the circular waste management of a fashion product (Gu, Wang, and Lin, 2021). Consumer awareness and attitude studies indicate an increasing interest in sustainability and also reveal some gaps exist between the values expressed and the actual behaviours (Abu-Bakar and Charnley, 2024). The consumption trends of fast-fashion, frequent purchases, impulse buying, and low utilisation rates, still prevail in most markets, as well as the high rates of post-consumer waste (Gazzola et al., 2020).
According to research on disposal practices, consumers tend to default to disposing of unwanted clothing mixed in household waste because of the convenience, their ignorance about alternatives, or their lack of access to collection points (Gupta et al., 2022). In the presence of donation, resale, or collection schemes, the participation depends on socio-economic factors, perceived ease of use, and trust in what happens to donated items (Paco et al., 2021). Part of the empirical literature examines the emergence of second-hand markets, rental of clothes, and online resale platforms, finding that each of these models can extend the lifespan of products, as well as reduce the need to purchase new clothes (Krauklis et al., 2021). Nevertheless, rebound effects, including the overall consumption increase or the attitude that easy disposal justifies more frequent purchases, are still an issue (Gu, Wang and Lin, 2021). It has consistently been emphasised in the literature that without demand-side interventions to address consumer habits, awareness, and access to circular options, including education, incentives, and user-friendly collection and repair services (Abu-Bakar and Charnley, 2024).
[bookmark: aryhme46zvi4][bookmark: _Toc228904290]2.4.5 Challenges for Technical Textiles and Complex Materials
A smaller yet developing literature is concerned with technical textiles, composites and smart materials. These studies highlight the technical and economic challenges of managing such products at end‑of‑life (Younes, 2023). The sorting, disassembly, and recycling of such complex assemblies are complicated by the combination of the different fibre types, resins, coatings and embedded electronics.
Possible solutions are studied such as design-to-disassemble, mono-material composites, and innovative recycling methods (Younes, 2023). But there is still scanty empirical evidence on large-scale implementation, much of which is still at pilot or laboratory scale (Krauklis et al., 2021). The high costs, uncertainty of recycled output in the market, absence of supportive policy frameworks, and the high costs of the pilot projects all limit their scalability. With the growing role of technical textiles in markets such as sportswear and protective clothing, these unresolved end -of-life challenges are becoming more and more important to the overall circularity of the fashion and textile system. The literature thus identifies technical and smart textiles as the key areas where further research, technological development and policy support is needed to develop viable pathways of circular waste management and to prevent the appearance of a new generation of hard-to-recycle textile waste streams (Islam et al., 2025).
[bookmark: 478vt1co5d8w][bookmark: _Toc228904291]2.5 Research Gap
Although the number of studies on the topic of circular economy and fashion waste is increasing, certain gaps remain. First, research commonly focuses on circular practices such as design, recycling technologies, or consumer behaviour in isolation instead of a comprehensive understanding of how waste management enables system-wide transitions across the value chain and in different contexts (Kim et al., 2025; Shamsuzzaman et al., 2025). Second, the evidence on reverse logistics, collection, and recycling is still piecemeal and context-specific and limited in comparative analysis across regions and stages of the value chain and restricts generalisable informational content to policy and practice (Li et al., 2021; Takacs et al., 2022; Kazancoglu et al., 2020; Kim et al., 2025). Third, the issues like technological constraints, infrastructure gaps, and policy misalignment are widely observed but are rarely synthesised in a systematic way, and the existing reviews often lack a clear focus on how waste management can help in circular transitions at all lifecycle stages (Hugo et al., 2021; Shamsuzzaman et al., 2025). Lastly, less explored but still with high potential and complexity are emerging materials such as technical textiles and smart fabrics (Krauklis et al., 2021; Younes, 2023). These gaps underscore the significance of a systematic review to synthesize evidence, reveal cross-cutting insights, and inform future research, policy, and industry action (Shamsuzzaman et al., 2025; Kim et al., 2025).


[bookmark: _Toc228904292]Chapter 3: Research Methodology
[bookmark: _Toc228904293]3.1 Introduction
Research methodology is the systematic framework of methods and procedures that identify, select and analyse information in a rigorous and transparent manner to address a research problem (Owens, 2021; Brignardello-Petersen, Santesso and Guyatt, 2024). It also assures that the process of locating, evaluating and synthesising existing studies is done in a structured, reproducible, and unbiased manner, which increases the validity and reliability of the findings (Wormald and Evans, 2017). This chapter aims to describe and explain the methodological approach taken to study the transition of linear models to circular models in the fashion and textiles industry with a specific reference to waste management practices. It determines the research design and outlines the steps to be taken to gather, filter and examine pertinent literature.
[bookmark: _Toc228904294]3.1 Research Design
This research uses qualitative research design that is based on systematic review of the literature to determine the transition of linear to circular business models in the fashion and textile industry and the implications that the transition has on waste management. A systematic review provides a structured and transparent approach for identifying, evaluating, and synthesising existing research, offering comprehensive and reliable insights into a specific topic (Brignardello-Petersen, Santesso and Guyatt, 2024; Wormald and Evans, 2017).
The study is pragmatic with a leaning more towards positivists, whereby objectivity, transparency, and replicability are the main priorities in the review process. The systematic approach will be used to make sure that the selection of studies and their analysis will be governed by predetermined criteria, reducing bias and enhancing the trustworthiness of results (Owens, 2021). The use of a pre-existing reporting framework, e.g., PRISMA, also enhances the methodological rigour through consistency and clarity in reporting the review stages (Page et al., 2021).
The chosen literature is subjected to a qualitative synthesis that can be used to analyze emerging patterns, themes and relationships in the selected literature, allowing one to gain a in-depth understanding of the impact of circular models on waste management strategies in the fashion and textiles industry. The design is suitable as it enables the incorporation of various empirical evidence and theoretical views on sustainability, supply chain management and industrial ecology literature.
[bookmark: _Toc228904295]3.2 Systematic Review Protocol
The research question of this study is to perform a systematic literature review on the adoption of circular business models in the fashion and textiles industry and to evaluate their effect on the waste management practices. To pursue this goal, a systematic and clear review process is needed to guarantee credibility, replicability and comprehensiveness of results (Brignardello-Petersen, Santesso and Guyatt, 2024).
This paper will follow the PRISMA (Preferred Reporting Items of Systematic Reviews and Meta-Analyses) structure in order to conduct the review process. PRISMA offers a standardised approach to identifying, screening, and selecting the relevant studies, which enhances the methodological transparency and rigour (Page et al., 2021). It makes sure that all the steps of the review, starting with the initial literature search and ending with final inclusion, are documented and justified in a systematic way and minimizes bias and increases the reliability of the synthesis. The literature search was conducted in advance of the literature search with specific inclusion and exclusion criteria to ensure relevance and quality of the studies used in literature search.
[bookmark: _Toc228859182][bookmark: _Toc228904335]Table 1: Inclusion-Exclusion Criteria
	Criteria
	Inclusion Criteria
	Exclusion Criteria

	Topic Relevance
	Studies focusing on circular business models, sustainable practices, and waste management in the fashion and textiles industry
	Studies unrelated to fashion, textiles, or circular/waste management

	Publication Type
	Peer-reviewed journal articles
	Conference papers, theses, reports, book chapters

	Timeframe
	Studies published within 2016–2026
	Studies published outside 2016–2026

	Language
	Articles published in English
	Non-English publications

	Methodology
	Empirical and theoretical studies
	Studies lacking clear methodology or insufficient data

	Accessibility
	Full-text available
	Abstract-only or inaccessible full-text studies


[bookmark: _Toc228904296]3.3 Data Sources and Search Strategy
[bookmark: _Toc228904297]3.3.1 Selection of Databases
To ensure a total coverage of the studies that are relevant to a circular business model and waste management in the fashion and textile sector, the literature search was carried out using Scopus and Google Scholar. The choice of Scopus was based on the fact that it has a high indexing of quality and peer-reviewed journals across various fields, making systematic and structured searches possible. Google scholar was added to expand the scope of search as it would capture more academic references and grey literature thus minimizing the chances of missing a relevant study (Bramer et al., 2018; Kolaski, Logan and Ioannidis, 2023).
[bookmark: _Toc228904298]3.3.2 Search Keywords and Strings
The search string has been created in a systematic manner with an aim of being comprehensive and in line with the study objectives. Firstly, the most important concepts are extracted based on the research focus: circular economy, sustainable fashion, waste management and transition of linear to circular models. The existing literature was used to compile a list of synonyms, variations, and related terms of each concept to capture the entire range of relevant studies (Bramer et al., 2018; Kolaski, Logan and Ioannidis, 2023). The last search term used at Scopus is provided in Appendix A. Using Scopus database this search string was used to search using TITLE-ABS-KEY field which finds the terms that are included in the title, abstract and keywords of the publications. It used Boolean operators (AND, OR) and truncation symbols (), to incorporate synonyms and variation of the terms in order to maximise coverage and minimise the possibility of not covering the relevant studies (Bramer et al., 2018; Randles and Finnegan, 2023). This plan was effective in ensuring that all the relevant research on transition between linear and circular models and other practices related to waste management in the fashion and textiles industry was put in perspective to be screened and included.
[bookmark: _Toc225713017][bookmark: _Toc228904299]3.4 Study Selection Process
[image: ]
[bookmark: _Toc228904119][bookmark: _Toc228904331]Figure 8 Identification of Articles by PRISMA Framework (Page et al., 2021)
The process of selection of the studies took a systematic screening method that is aligned with systematic review guidelines. A total of 915 records were found by the database search, which included 890 records in Scopus and 25 records in Google Scholar. Before the screening, 415 records were removed, including 45 duplicates and 370 records eliminated with the help of Scopus filters, which led to 519 records to be subjected to title and abstract screening. Among them, 428 were eliminated on the basis of relevancy after assessing their title and abstract and 91 reports were left to be obtained in full-text mode. Six reports were not able to be retrieved and 85 studies were assessed based on their eligibility. During full-text evaluation, 29 studies were excluded due to not focusing on transition (n = 11), lacking a waste-management focus (n = 9), having vague methodologies (n = 5), or being non-empirical (n = 4). Finally, 50 studies that met all inclusion criteria were included in the final review.
[bookmark: _Toc228904300]3.5 Data Extraction
The structured framework was used to extract data to make sure the data was consistent and accurate in capturing the relevant information of the chosen studies (Buechter et al., 2023; Schmidt et al., 2023). A special data extraction form was prepared and piloted in order to systematically record significant variables of each study in order to allow them to be compared and synthesised in an orderly manner.
The variables that were extracted were the author(s) and the year of publication, the study location, research methodology, sample characteristics, key findings in relation to the circular business models and their implications on the waste management practices in the fashion and textiles industry. These variables were chosen to give a holistic notion of the study settings, their methodology, and the results of their circularity programs that were observed (facilitating their thematic analysis and synthesis of stories) (Afifi, Stryhn and Sanchenz, 2023).
All the data extracted were handled at a centralised database to make them accessible, traceable and easier to analyse. The data was presented in a tabular form which enabled to sort, compare and cross-reference studies. This methodic data extraction and organisation contributed to the enhancement of transparency, reproducibility, and reliability in the review process, which helped to support strong synthesis and evidence-based conclusions (Buechter et al., 2023; Schmidt et al., 2023).
[bookmark: _Toc228904301]3.6 Quality Assessment
The quality of the studies included was evaluated to determine the credibility, reliability and relevance of the evidence used in this review. The evaluation of the study design, methodological rigour, data analysis, and clarity of findings were evaluated using the Critical Appraisal Skills Programme (CASP) tool (Long, French and Brooks, 2020). All the studies were assessed in accordance with such criteria as the clarity of research aims, the appropriateness of methodology, transparency in data collection and analysis, and validity of conclusions. The risk of bias assessment has also been conducted to determine the possible sources of systematic error, such as selection bias, reporting bias, and publication bias. Articles that lacked clarity in their methods, had small sample sizes or lacked data transparency were critically assessed in order to determine its effects on the general findings (Kolaski, Logan and Ioannidis, 2023). The reliability and validity were ensured through the application of consistent appraisal criteria within all the studies, cross-checking of extracted data and recording of inclusion or exclusion decisions. Such a method boosts trust in the synthesised results and allows drawing conclusions based on high-quality and credible evidence (Long, French and Brooks, 2020; Brignardello-Petersen, Santesso and Guyatt, 2024).
[bookmark: _Toc228904302]3.7 Data Analysis and Synthesis
The qualitative thematic approach was used to analyse the data, synthesising the findings across the selected studies (Randles and Finnegan, 2023). First, a coding method was used to systematically identify patterns, recurring concepts, and key ideas, with regard to the circular business model and waste management strategies within the fashion and textile industry. The codes were then divided into more broad themes, including circular production practices, waste reduction initiatives, recycling and upcycling approaches, barriers to implementation.
It was conducted using a narrative synthesis, which involves integrating and summarising the findings across studies, highlighting similarities, differences, and emerging trends in the literature (Buechter et al., 2023). It was compared and contrasted to investigate differences in terms of study location, study methodology, and industrial setting to provide a subtle view of how circular models affect waste management practices. This method will enable a holistic interpretation and evidence-based findings about the shift to circular models in the fashion and textiles industry.
[bookmark: _Toc228904303]3.8 Ethical Considerations
Ethical considerations are the principles and practices that uphold integrity, honesty, and responsibility in a study (Suri, 2020). The ethical behaviour in this systematic review was addressed with the transparent use of secondary data and no primary data collected involving human subjects. All the sources were referenced properly to avoid plagiarism and ensure that the original authors are getting proper credit (Grigis et al., 2025). The review was carried out to academic level relying on the correct bibliographic data, accepted guidelines of referencing and data management practices that ensured transparency, reproducibility and traceability of extracted information. In addition, the review followed the University of Wales Trinity Saint David (UWTSD) (2022) Ethical Guidelines to Student Research Projects (Swansea: UWTSD), and responsible research practice as per the school expectations.
[bookmark: _Toc228904304]3.9 Limitations of the Methodology
Although a stringent systematic review methodology was used, it is admitted that a number of methodological limitations exist. The problem of publication bias also exists, as the results of the studies that report significant or positive results may be more likely to be published and affect the overall conclusions (Owens, 2021). The other limitation is database limitations since the literature search was restricted to Scopus and Google Scholar, which may not have covered relevant studies that are indexed elsewhere or in the grey literature sources (Bramer et al., 2018). There is also a bias in language since only publications written in English were included, which might not cover valuable studies published in other languages (Randles and Finnegan, 2023). Time constraints also reduced the scope of the review, such as the breadth of the years included and the extent to which the review included the full-text examination, which could affect the comprehensiveness. It is essential to consider these limitations when interpreting results with caution and influencing the future research directions.
[bookmark: _Toc228904305]3.10 Chapter Summary
This chapter outlined the research design employed to develop a systematic review of the existing body of research on transitioning to linear to circular business models in the fashion and textile industry, and specifically the sub-topics on waste management. It described the research design, the PRISMA-based review framework, search strategy, and database selection, inclusion and exclusion criteria. The study selection, data extraction, quality assessment and thematic synthesis processes were outlined to achieve transparency and rigour. Ethical issues such as good citing and proper use of secondary data were dealt with. Lastly, methodological limitations, including publication bias, database and language restrictions, and time restrictions were recognised to put the findings of the review into perspective.
[bookmark: _Toc228904306]Chapter 4: Findings & Discussions
[bookmark: _Toc228904307]4.1 Introduction
The results and discussion of this systematic review on the transition of linear to circular models in the fashion and textiles industry with a particular reference made to waste management are presented in Chapter 4. It opens with a detailed introduction table of the 50 selected articles, that presents the key details of the selected articles, such as authors, the year of publication, research methods, and the main findings, to be able to make systematic comparisons and transparency. Based on this, the chapter uses thematic and narrative synthesis to define and to interpret recurring patterns throughout the literature, including themes associated with waste generation, recycling and reuse practices, circular business models, technological innovations, and policy frameworks. The discussion critically assesses these findings with respect to the principles of a circular economy, the effectiveness and limitation of the current waste management strategies, and the key barriers such as economic, technological, and regulatory constraints. Simultaneously, it addresses the emerging opportunities to support the process of circular transitions and what further research and practical interventions are required.

[bookmark: _Toc228859183][bookmark: _Toc228904336]Table 2: Summary of the Included Articles
	Author(s) and Year
	Industry
	Country
	Methods
	Findings

	Abdelmeguid et al. (2024)
	Fashion Industry
	UK
	Fuzzy-TISM and Fuzzy MICMAC expert analysis
	RQ1: Drivers are regulatory pressures and management leadership. RQ2: Problems such as low material efficiency and financial constraints are also a challenge. RQ3: The shift needs to be focused on the priorities of regulatory compliance over one-intervention.

	Abu-Bakar and Charnley (2024)
	Textile and fashion (circular economy systems)
	Japan
	Mixed-methods: literature review and stakeholder interviews (industry experts, policymakers, SMEs)
	RQ1: Factors such as a high level of policy alignment with sustainability objectives and incentives to promote innovation at the industrial level are drivers, whereas barriers are fragmented recycling facilities and low levels of consumer awareness. RQ3: Circular models are being pioneered by pilot closed-loop models and EU-Japan collaboration models, albeit with limited scalability.

	Acerbi et al. (2025)
	Fashion, Textile, and Leather
	Italy
	Systematic Literature Review (SLR), case studies, and expert interviews
	RQ1: Drivers include industrial symbiosis (IS) opportunities with sectors like food and mining; barriers include information silos. RQ3: Shifting through digital platforms that map material flows and waste exchanges.

	Azad et al. (2025)
	Textile Solid Waste
	Bangladesh
	Case study of an informal end-market cluster
	RQ1: Opportunities in informal economies; barriers include lack of regulatory oversight and poor waste data. RQ3: Shifting through manual strategic sorting and repurposing small fabric pieces for fuel or bedding.

	[bookmark: _Hlk228857212]Basile, Capobianco and Vona (2025)
	Fashion-Textile (Circular Bioeconomy)
	Italy
	Qualitative case study; purposive sample; literature review.
	RQ1: Driven by environmental awareness and policy support; opportunities in upcycling agro-waste (e.g., citrus into fibres/dyes); barriers include greenwashing and profit-first models.
RQ2: High resource use, non-recyclable material blends, and difficulty ensuring fair labour conditions in circular manufacturing.
RQ3: Shift to Green Circular Business Models (GCBMs) via agro-waste upcycling, resource efficiency, localised production, and cross-sector Agri-textile collaboration.

	Bukhari et al. (2018)
	French National Programme
	France
	Case study of PRO reports and expert panels
	RQ1: Extended Producer Responsibility (EPR) is a primary driver. Barriers include export bans and unrewardable textile fractions. RQ3: Transition via standardised recovery channels and authorised sorting facilities.

	Charnley et al. (2024)
	Textile and Fashion
	Europe
	Practitioner interviews (17 professionals) and literature review
	RQ1: Legislation and brand commitments drive circularity; product design limits and lack of accountability are barriers. RQ2: Fragmented collection and unspinnable fibre fractions. RQ3: Establishing mass regeneration zones in producer countries.

	Chen, Wang and Liu (2021)
	Fashion manufacturing and supply chains
	China and EU comparative context
	Qualitative case studies and thematic analysis
	RQ1: Barriers include high transformation costs and resistance from established linear supply networks. Opportunities arise from digital traceability systems. RQ2: Major challenges include reverse logistics inefficiency and poor waste segregation systems. RQ3: Transition is occurring through incremental redesign of production systems rather than full circular redesign.

	Civera et al. (2025)
	Textile (SMEs)
	Italy
	Qualitative study: 35 interviews with managers
	RQ1: Drivers include entrepreneurial moral engagement; barriers include technology gaps at the retail level. RQ3: Moving via three pillars: design for circularity, transparency, and regeneration.

	Colucci and Vecchi (2024)
	Italian Fashion
	Italy
	Qualitative inductive approach
	RQ1: Production constraints and lower economic sustainability are primary barriers. RQ2: Skill gaps in disassembly and non-linear processes. RQ3: Shifting through artisanal craftsmanship and upcycling.

	Curran and Joltreau (2026)
	Global Value Chains (GVC)
	Europe
	Qualitative conceptual foundations
	RQ1: Driven by policy acts (e.g., EPR); barriers include high labour costs and inadequate waste treatment capacity. RQ3: Transition via localised circular processes and intermediary intermediary actors.

	D'Adamo et al. (2025)
	Italian Fashion
	Italy
	AHP and TOPSIS multi-criteria analysis
	RQ1: Digital Product Passports (DPPs) drive transparency and combat fragmented strategies. RQ3: Transitioning via material traceability, repair guidance, and optimised recycling.

	Das and Dwivedi (2024)
	Textile and Apparel
	India
	SLR of 58 academic papers (2015–2021)
	RQ2: Challenges include unorganised collection, lack of waste flow traceability, and supply chain design. RQ3: Moving from linear models to circularity through the 10R principles (recover, rethink, etc.).

	De Leo et al. (2026)
	Fast Fashion
	Italy
	Fuzzy Cognitive Maps (FCM) model
	RQ2: Standalone measures such as sustainable packaging are not always effective in against manufacturing hotspots that are considered critical. RQ3: Transitioning needs systemic policies, which integrate the production improvements with the closed material loops.

	Gazzola et al. (2020)
	Fashion industry (consumer perception focus)
	Italy and EU
	Quantitative survey (n≈600 consumers)
	RQ1: Consumer awareness is a powerful factor especially among younger demographics with price sensitivity as a barrier. RQ3: Circular adoption occurs consumer-led, and the growing demand of sustainable fashion is causing changes at a brand level.

	Gu, Wang and Lin (2021)
	Textile consumption and disposal behaviour
	China
	Survey-based quantitative study (n≈450 consumers)
	RQ1: Environmental awareness and social norms are the behavioural drivers and convenience and habit are the barriers. RQ2: Lack of proper infrastructure to dispose of the waste hinders the effective segregation of the waste as textiles.

	Gupta et al. (2022)
	Fashion and textile waste management systems
	Global (developing and developed economies)
	Conceptual synthesis and secondary data analysis
	RQ2: The major issues are mixed waste streams, absence of recycling technology and high cost of retrieving fibre. RQ3: The core of the circular transition is the waste valorisation strategies (recycling, downcycling, energy recovery).

	Han, Oh and Kim (2017)
	Sustainable fashion design and production
	South Korea
	Design-based experimental research
	RQ3: Upcycling and zero-waste design innovations at product level promote transition. RQ1: Designer capability and innovation culture are the two most important enablers, and scalability is low because of the production constraints.

	Horn et al. (2023)
	Textile (Polyester T-shirts)
	Finland
	Life Cycle Assessment (LCA) and environmental risk assessment
	RQ1: Drivers: Consumer action, Barriers: Significant data gaps in life cycle. RQ3: Transitioning through such strategies as reduced washing frequency and reuse that are more effective than recycling alone.

	Hugo et al. (2021)
	Textile and clothing industry (system-level analysis)
	Europe
	Industry report synthesis and expert consultation
	RQ1: Drivers encompass EU circular economy policies, corporate commitments to sustainability. RQ2: Broken supply chains and inadequate recycling facilities are major challenges. RQ3: Transition is being undertaken with policy-based industrial restructuring and long-term producer responsibility models.

	Islam et al. (2025)
	Fashion and textile waste management
	Global
	Systematic literature review (2010–2024; ~120 studies)
	RQ2: Inconsistent waste categorisation, absence of infrastructure to collect textiles and limited fibre-to-fibre recycling capacity are key challenges. RQ3: Circular transition is propelled by integrated waste management systems, but with significant differences across regions due to policy and technology disconnects.

	Kazancoglu et al. (2020)
	Textile supply chain (green SCM)
	Turkey/EU context
	Conceptual framework development with expert validation
	RQ1: Drivers include regulatory pressure, stakeholder collaboration, and environmental awareness. RQ2: Challenges involve supply chain fragmentation and high transition costs. RQ3: Transition occurs through green supply chain integration, enabling partial circularity in procurement and production stages.

	Kim et al. (2021)
	Circular Fashion
	South Korea
	Quantitative survey on consumer risk/value
	RQ1: Perceived emotional/social value are drivers; aesthetic and sanitary risks are barriers. RQ3: Shifting via a company-side hierarchy prioritizing source reduction and upcycling.

	Kim et al. (2025)
	Fashion and textile digital platforms
	EU, with a Netherlands focus
	Exploratory study using platform benchmarking, desktop research, and typology development of 19 circular fashion platforms
	RQ1: Digital platform orchestration supports localised material flows, while barriers include limited urban space and fragmented material-tracking information. RQ2: Key challenges are reconnecting fragmented supply networks and creating accessible urban circular hubs. RQ3: The transition is enabled through four orchestration models: residual material marketplaces, recycling supply chains, cross-sector networking, and data analytics. 

	Krauklis et al. (2021)
	Composite materials from textile waste
	EU industrial context
	Experimental materials analysis and circular modelling
	RQ3: Textile waste is increasingly valorised into recycled composites, supporting material-level circularity. RQ2: Technical limitations in material quality and processing scalability remain key barriers.

	Li et al. (2021)
	Fashion supply chains and reverse logistics
	China/EU comparative
	Empirical modelling and case study analysis
	RQ2: The inefficiencies in reverse logistics, high rates of transport costs, and deficiency of coordination are impediments to the implementation of circular. RQ3: The adoption of circular supply chains is enhancing via collaborative networks of recycling and take-back schemes.

	Lou, Huang and Zhang (2025)
	Used clothing recycling in fashion and textiles
	China
	Survey-based quantitative study using TPB and SEM
	RQ1: The adoption is affected by attitudes, social norms, perceived control and community outreach. RQ2: Low awareness, poor convenience, and sporadic promotion effects are some of the challenges. RQ3: Circular transition is facilitated by recycling systems, outreach, policy incentives, and cooperation among stakeholders.

	Mamun et al. (2023)
	Textile and Garment Manufacturing
	Global
	Review of prevailing waste challenges
	RQ2: The issues are multi-layered waste streams such as scraps, chemicals, dyes. RQ3: The digitisation and closed loop recycling of materials made a shift through smart circular economies possible.

	Manivannan et al. (2025)
	Textile manufacturing sector
	India and Southeast Asia
	Mixed-methods: survey (industry firms) + interviews
	RQ1: The drivers are the cost savings due to the reduction of waste and the incentives due to the regulations. The barriers are capital constraint, technological constraint. RQ2: The significant issues are the scaling of recycling technologies and applying the idea of the circular design to the mass production systems.

	Oliveira et al. (2023)
	Apparel (Intimate segments)
	Brazil
	SWOT analysis and AHP with industry evaluators
	RQ1: One of the strengths is the waste reduction; unpredictable consumption patterns is one of the threats. RQ3: What to do: The expansion of product lines, upcycling, and making products more sustainable.


	Paco et al. (2021)
	Clothing consumption behaviour
	Portugal/EU
	Quantitative survey (consumer behaviour model, n≈500)
	RQ1: Consumer attitudes and subjective norms strongly influence sustainable clothing choices, while price sensitivity remains a barrier. RQ3: Demand-side pressure is gradually pushing brands towards circular product lines.

	Pakdel et al. (2021)
	Textile waste valorisation
	Global
	Review and technical synthesis
	RQ2: Challenges include inefficient waste sorting systems and limited industrial recycling technologies. RQ3: Waste valorisation (recycling, composites, smart textiles) is a key pathway for circular transition.

	Palma and Cabello-Avilez (2025)
	Fashion (Revalorisation)
	Chile
	Mixed-methods: expert interviews and survey
	RQ1: Barriers include low public awareness and scarce infrastructure. RQ3: Shifting via an integrated model of national campaigns, better collection points, and formalizing informal recyclers.

	Piribauer, Bartl and Ipsmiller (2021)
	Textile (Cotton/PET blends)
	Austria
	Enzymatic hydrolysis laboratory experiments
	RQ2: Key manufacturing challenge is multi-material textiles composed of incompatible polymers. RQ3: Shifting via separation technologies to feed pure polymers back into the textile processing chain.

	Ponnambalam et al. (2023)
	Textile Recycling
	India
	Trapezoidal fuzzy-DEMATEL approach
	RQ1: Drivers include EPR mandates; barriers include a lack of successful circular business models. RQ2: Challenges include prohibitive machine and technology investment costs. RQ3: Shifting by forming industry consortia for knowledge transfer.

	Rotimi et al. (2024)
	Fashion (Garment Reuse)
	Australia
	Quantitative survey (n=428) and hypothesis testing
	RQ1: Key drivers of reuse include environmental literacy, social norms, and self-efficacy. RQ3: Models prioritize consumer-led reuse and reselling over landfilling to close the loop.

	Saha et al. (2021)
	Textile and Clothing (TC)
	Bangladesh, India, Vietnam
	Mixed-methods: 114 surveys and focus group
	RQ1: Lack of capital and technology are major barriers. RQ3: The "Recover" stage is the only field that positively affects all triple-bottom-line sustainability performances.

	Semba et al. (2020)
	Fashion design and production systems
	Japan
	Conceptual analysis and design case studies
	RQ3: Upcycling, zero-waste design, and life cycle thinking enable early-stage circular integration. RQ1: Designer innovation capability is a key enabler, while mass adoption is constrained by production scalability.

	Shamsi et al. (2022)
	Indian Apparel and Textile
	India
	SEM and Process Macro analysis
	RQ1: Lack of consumer knowledge significantly hinders circular transition. RQ3: Transitioning through awareness-raising campaigns and comparing circular product quality with new ones to build trust.

	Shamsuzzaman et al. (2021)
	Denim manufacturing industry
	Bangladesh
	Life Cycle Assessment (LCA) study
	RQ2: Major environmental hotspots arise from water use, chemical processing, and energy consumption. RQ3: Efficiency improvements and cleaner production technologies support partial circularity in manufacturing.

	Shamsuzzaman et al. (2023)
	Denim production waste systems
	Bangladesh
	Empirical industrial case study
	RQ2: Wastewater and sludge management remain poorly optimised due to infrastructure limitations. RQ3: Emerging treatment systems support incremental circular improvements in industrial waste recovery.

	Shamsuzzaman et al. (2025)
	Fashion and textile industry
	Global
	Systematic literature review (104 selected studies across multiple methodologies)
	RQ2: Key challenges in implementing circular waste management include technical limitations in recycling, policy and regulatory gaps, economic constraints, complex supply chains, and consumer behaviour issues, despite opportunities for innovation, cost savings, and environmental benefits.

	Siderius and Poldner (2021)
	Circular Textile Valley
	Netherlands
	Qualitative case study and transition analysis
	RQ1: The "Circular Economy Rebound" (CER) effect is a major barrier where efficiency gains lead to volume increases. RQ3: Shifting through new circular infrastructure, logistics, and resource management.

	Stipanovic et al. (2026)
	Textile (Waste Sorting)
	EU
	Spectral analysis (NIR/FTIR) and PCA heatmaps
	RQ2: Manufacturing challenges include moisture and soil contamination in residual waste, which degrades automated sorting accuracy. RQ3: Shifting via improved automated sorting for blended fabrics.

	Takacs et al. (2022)
	Fashion reverse logistics systems
	Europe
	Systematic review and conceptual modelling
	RQ2: Key barriers include weak collection systems and lack of consumer return incentives. RQ3: Reverse logistics systems are central to enabling closed-loop textile flows across the value chain.

	Tan and Yeoh (2024)
	Fast Fashion / Textile
	Singapore
	Ethnographic fieldwork and manual coding
	RQ1: Driven by government concerns over landfill space; barriers include local recycling infrastructure gaps. RQ3: Transition focuses on "R-behaviours" (rescue, reduce, reuse) due to the difficulty of blended textile recycling.

	Tsai and Yuan (2025)
	Waste Textiles
	Taiwan
	Infrared Raman Spectroscopy with Deep Learning
	RQ2: Key challenge is the lack of efficient automatic sorting for complex fibre blends. RQ3: Transition involves implementing automatic sorting technology to enable high-purity closed-loop recycling.

	Wiegand and Wynn (2023)
	German T&C Industry
	Germany
	Content analysis of CSR reports and survey
	RQ1: Compliance and customer perceptions drive change. RQ3: An operational framework focusing on organisation (CE functions), product (recycled materials), and process (reverse logistics).

	Wondmagegnehu et al. (2021)
	Technical textiles recycling
	Ethiopia/EU context
	Experimental and review-based study
	RQ2: Recycling technical textiles is constrained by material complexity and contamination issues. RQ3: Improved sorting and recycling technologies are enabling gradual integration into circular systems.

	Younes (2023)
	Smart textiles and circular design
	EU context
	Conceptual and qualitative analysis
	RQ1: Innovation in smart textile design is a key driver of circularity. RQ2: End-of-life management complexity remains a major barrier due to material hybridity. RQ3: Circular transition is emerging through eco-design and modular product development approaches.
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[bookmark: _Toc228859215][bookmark: _Toc228904120][bookmark: _Toc228904332]Figure 9: Conceptual framework of contextual factors influencing circular economy adoption in the fashion and textile industry (Author)
[bookmark: _Toc228904309]4.3.1 Contextual Factors Influencing the Adoption of Circular Economy–Based Waste Practices in the Fashion and Textile Industry
The shift of linear to circular economy (CE)-based waste practices in the fashion and textile industry is mediated by related institutional, organisational, technological and market conditions. In the literature, contextual factors are shown as an integration of drivers, barriers and enabling opportunities, which supports the fact that CE adoption is influenced by a wider system preparedness not by any specific intervention. This implies that the nature of the interaction between regulation, firm capability, social acceptance and technical infrastructure shape circular change, and not one-dimensional sustainability initiatives.
[bookmark: _Toc228904337]Table 3 Thematic Analysis Identifying Contextual Factors Influencing the Adoption of Circular Economy–Based Waste Practices in the Fashion and Textile Industry
	Theme
	Sub-theme
	Code (with Studies)

	Theme 1: Key Drivers of Circular Economy Adoption
	Regulatory & Policy Pressure
	EPR and legislation enforce responsibility (Hugo et al., 2021; Bukhari et al., 2018; Charnley et al., 2024)

	
	
	Compliance pressure drives adoption (Abdelmeguid et al., 2024)

	
	
	Policy frameworks enable circular systems (Curran & Joltreau, 2026)

	
	Organisational Commitment & Strategy
	Strategic alignment drives circular innovation (Abu-Bakar & Charnley, 2024; Civera et al., 2025; Basile et al., 2025)

	
	
	Integration into core business improves efficiency (Wiegand & Wynn, 2023)

	
	
	ESG pressure increases strategic relevance (Kim et al., 2025)

	
	Technological Innovation
	Blockchain enables traceability (Lou et al., 2025)

	
	
	Digital Product Passports support decisions (D’Adamo et al., 2025)

	
	
	Digital platforms enable industrial symbiosis (Acerbi et al., 2025)

	
	Market & Consumer Drivers
	Environmental awareness drives demand (Gazzola et al., 2020; Paco et al., 2021; Rotimi et al., 2024)

	
	
	Social norms influence circular behaviour (Paco et al., 2021)

	
	
	Cost savings and collaboration motivate adoption (Manivannan et al., 2025; Saha et al., 2021; Raman et al., 2025)

	Theme 2: Barriers to Circular Economy Implementation
	Infrastructure & System Limitations
	Weak infrastructure limits recovery systems (Islam et al., 2025; Abu-Bakar & Charnley, 2024; Palma & Cabello-Avilez, 2025)

	
	
	Lack of public awareness reduces participation (Islam et al., 2025)

	
	
	Informal systems reduce value recovery (Azad et al., 2025)

	
	Economic & Financial Barriers
	High transformation costs hinder redesign (Chen et al., 2021)

	
	
	Limited circular business models constrain adoption (Ponnambalam et al., 2023)

	
	
	Economic uncertainty discourages investment (Colucci & Vecchi, 2024; Kim et al., 2025)

	
	Supply Chain & Coordination Issues
	Fragmented supply chains reduce efficiency (Kazancoglu et al., 2020; Li et al., 2021; Hugo et al., 2021)

	
	
	Weak reverse logistics systems (Li et al., 2021)

	
	
	Poor coordination across stakeholders (Kazancoglu et al., 2020)

	
	Behavioural & Social Barriers
	Consumer resistance limits participation (Gu et al., 2021; Kim et al., 2021; Shamsi et al., 2022)

	
	
	Hygiene and perception concerns affect reuse (Rasfeld, 2026)

	
	
	Low awareness and knowledge gaps (Shamsi et al., 2022)

	
	Governance & Structural Gaps
	Fragmented governance hinders alignment (Shamsuzzaman et al., 2025; Tan & Yeoh, 2024; De Leo et al., 2026)

	
	
	Isolated interventions reduce effectiveness (Shamsuzzaman et al., 2025)

	Theme 3: Opportunities & Enablers for Circular Transition
	Circular Business Models
	Reuse, resale, rental reduce waste (Abu-Bakar & Charnley, 2024; Oliveira et al., 2023)

	
	
	Take-back systems enable recovery (Abu-Bakar & Charnley, 2024)

	
	Technological & Material Innovation
	Textile waste valorisation creates new materials (Krauklis et al., 2021; Pakdel et al., 2021)

	
	
	Life-cycle approaches improve sustainability (Horn et al., 2023)

	
	
	Smart systems support waste management (Das & Dwivedi, 2024; Mamun et al., 2023)

	
	Strategic Frameworks & Tools
	10R principles guide circular strategies (Das & Dwivedi, 2024)

	
	
	Data-driven systems support coordination (Mamun et al., 2023)

	
	
	Decision-support tools enhance efficiency (D’Adamo et al., 2025)

	
	Social & Institutional Enablers
	Collaboration enables systemic change (Basile et al., 2025)

	
	
	Governance co-creation supports transition (Siderius & Poldner, 2021)

	
	
	Avoiding rebound effects ensures sustainability (Siderius & Poldner, 2021)

	
	Sustainability Outcomes
	Environmental benefits from extended use (Krauklis et al., 2021; Horn et al., 2023)


Theme 1: Key Drivers of Circular Economy Adoption
The greatest repeat driver is regulatory and policy pressure. Hugo et al. (2021), Bukhari et al. (2018) and Charnley et al. (2024) demonstrate that EPR systems and legislative demands and structured recovery obligations make companies responsible to collect and dispose of post-consumer waste. Abdelmeguid et al. (2024) also finds that compliance pressure tends to be more effective than isolated internal initiatives, whereas Curran and Joltreau (2026) shows that the policy structures determine the nature of intermediary structures required to make the processes of circles operational. These results imply that regulation is not only to make systems of collection, sorting and regeneration economically and operationally viable, but also to create the institutional frameworks within which they can be made operationally and economically sustainable.
Another significant factor is the internal organisational commitment. Abu-Bakar and Charnley (2024) associates circular progress with strategic alignment of a sustainability goal with innovation and Civera et al. (2025) along with Basile, Capobianco and Vona (2025) identified strategic alignment between sustainability goals and innovation as a driver of design-to-circularity and regeneration in SMEs. Wiegand and Wynn (2023) also demonstrate that organisational functions, product strategies and reverse-logistics processes become more efficient when the circular goals are integrated into the core business practice, rather than regarding the circular goals as the peripheral CSR activity. Kim et al. (2025) also observe that with the ESG-related pressure, the strategic relevance of circularity is on the rise, in particular, in picture-sensitive market segments. Practically, the literature suggests that the values of leadership, strategic consistency and organisational learning are at the heart of converting the external pressure into the operational circular practices.
These drivers are enhanced by technological innovation. Lou, Huang and Zhang (2025) reveals that blockchain can enhance tracing of material flows, whereas D’Adamo et al. (2025) proves that Digital Product Passports will be able to support decision-making related to repair, sorting and recycling. Acerbi et al. (2025) also contributes that industrial symbiosis can be facilitated by digital platforms by enabling the connection of waste streams with new uses of the material. The pressures on the consumer- and market-side are also important. According to Gazzola et al. (2020), Paco et al. (2021) and Rotimi et al. (2024), the presence of environmental awareness, social norms and reuse behaviour contribute to the increasing support of the circular offerings. According to Manivannan et al. (2025), Saha et al. (2021) and Raman et al. (2025) further suggest that the cost savings, collaboration and alignment of stakeholders and adaptation to circularity can be mobilised to encourage firms to make circularity an environmental and strategic priority. These studies indicate that circular adoption is motivated by both coercive pressure and emergent market legitimacy and strategic opportunity.
Theme 2: Barriers to Circular Economy Implementation
Nevertheless, these drivers, CE adoption is limited by structural and infrastructural barriers. Islam et al. (2025) identifies broken infrastructure and lack of public awareness as the main constraints to successful textile recovery, whereas Abu-Bakar and Charnley (2024) and Palma and Cabello-Avilez (2025) show that fragmented infrastructure and low public awareness is the main constraint to successful textile recovery. As it is revealed by Azad et al. (2025), the formal systems that are weak in such a case make the textile scraps be directed to low-value informal uses rather than be directly subjected to high-value circular recovery. It means that the very existence of textile waste cannot result in creating a circular opportunity until there are systems in place to classify the waste, store it and reuse it at levels of quality usable.
Economic obstacles are also of great importance. Chen, Wang and Liu (2021) discover that redesign is discouraged by high transformation costs and established linear structures of supply, whereas Colucci and Vecchi (2024) find that production constraints, economic uncertainty and limited disassembly skills discourage adoption. Similar obstacles that are cited by Ponnambalam et al. (2023) in their study are machinery costs and the absence of proven circular business models. Kim et al. (2025) further notes that lack of proper waste tracking and efficiency in recycling processes diminish the confidence in investing on large scale. The barriers are of particular significance in fast-fashion environments, where the speed, low margins and volume-driven competitiveness come down to fundamentally irreconcilable issues.
These challenges are aggravated by the supply-chain fragmentation and behavioural aspects. The studies by Kazancoglu et al. (2020), Li et al. (2021) and Hugo et al. (2021) demonstrate that globally distributed supply chains undermine the coordination process and reverse logistics performance. Disposal patterns, perceived hygienic or aesthetic hazards, low knowledge and psychological resistance still have a limiting effect on consumer participation as shown by Gu, Wang and Lin (2021), Kim et al. (2021), Shamsi et al. (2022) and Rasfeld (2026). Other scholars, such as Shamsuzzaman et al. (2025), Tan and Yeoh (2024) and De Leo et al. (2026) demonstrate that more fragmented governance and isolated interventions prevent broader structural alignment. All in all, the evidence points towards the idea that circular adoption is not halted by a single dominant factor, but by the overall impacts of weak systems, lack of trust and ineffective incentives.
Theme 3: Opportunities and Enablers for Circular Transition
These barriers are accompanied by a number of opportunities that can hasten the process of the circle transition under the condition that the favourable circumstances exist. Reuse, resale, renting and repairing are circular business models that have the potential to decrease the volume of textiles entering waste streams, when coupled with take-back systems and transparent information tools like Digital Product Passports (Abu-Bakar and Charnley, 2024; D’Adamo et al., 2025; Oliveira et al., 2023). Through these methods, we can see that circularity can be positioned as a source of new value propositions as opposed to a sole compliance cost.
Further enabling potential is provided by technological and material innovations. Research on textile waste valorisation indicates that it is possible to transform fibres into composites and other technical uses, and life-cycle assessment show that this can lead to significant environmental benefits even with relatively simple behavioural interventions like extended use and reduced washing (Krauklis et al., 2021; Pakdel et al., 2021; Horn et al., 2023). The 10R principles and emerging smart and data-driven waste systems offer a pragmatic tool in the selection and coordination of circular strategies across the value chain (Das and Dwivedi, 2024; Mamun et al., 2023).
Lastly, social and institutional enablers are becoming more and more recognised. Basile, Capobianco and Vona (2025) emphasised that the efficiency gains should be handled with caution to prevent backlash. Siderius and Poldner (2021) cites that efficiency gains should be managed with caution to avoid rebound effects. All these studies indicate that the best opportunities of circular transition exist where supportive business models, technologies and governance arrangements are co-created and where they explicitly aim to reduce absolute waste generation instead of simply optimising existing linear flows.
[bookmark: _Toc228904310]4.3.2 Key Challenges Associated with Waste Management and the Implementation of Circular Economy Principles in Fashion Manufacturing
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[bookmark: _Toc228859216][bookmark: _Toc228904121][bookmark: _Toc228904333]Figure 10: Conceptual framework of key challenges in waste management and circular economy implementation in fashion manufacturing (Author)


[bookmark: _Toc228904338]Table 4 Thematic Analysis Identifying Key Challenges Associated with Waste Management and the Implementation of Circular Economy Principles in Manufacturing
	Theme
	Sub-theme
	Code (with Studies)

	Theme 1: Structural and Infrastructural Limitations in Waste Management Systems
	Waste Infrastructure Deficiencies
	Poor waste categorisation and ineffective collection systems limit recovery (Islam et al., 2025)

	
	
	Limited fibre-to-fibre recycling capacity and regeneration gaps (Charnley et al., 2024)

	
	
	Weak incentives and inefficient reverse logistics hinder recovery flows (Takacs et al., 2022; Li et al., 2021)

	
	Global Supply Chain Fragmentation
	Multi-tier supply chains create coordination failures (Li et al., 2021; Takacs et al., 2022)

	
	
	Disconnection between production, logistics and recycling systems (Charnley et al., 2024)

	
	
	Recoverable materials lost before entering circular systems (Islam et al., 2025; Li et al., 2021)

	Theme 2: Technological and Economic Constraints in Circular Implementation
	Technological Limitations
	Automated sorting faces contamination and accuracy issues (Piribauer et al., 2021; Tsai & Yuan, 2025; Stipanovic et al., 2026)

	
	
	Hybrid and complex textiles resist conventional recycling (Wondmagegnehu et al., 2021; Pakdel et al., 2021; Krauklis et al., 2021; Younes, 2023)

	
	
	Recycling systems lag behind material innovation (Piribauer et al., 2021; Pakdel et al., 2021)

	
	Economic & Investment Constraints
	High costs limit adoption of circular technologies (Manivannan et al., 2025)

	
	
	Mixed waste streams reduce commercial viability (Gupta et al., 2022)

	
	
	Infrastructure inefficiencies increase operational costs (Shamsuzzaman et al., 2021; Shamsuzzaman et al., 2023)

	
	Knowledge & Capability Gaps
	Limited technical expertise in circular systems (Ponnambalam et al., 2023)

	
	
	Need for collaborative knowledge transfer mechanisms (Ponnambalam et al., 2023)

	
	
	SMEs face capability constraints in transition (Manivannan et al., 2025)

	Theme 3: Behavioural, Design, and Institutional Barriers
	Consumer Behavioural Barriers
	Low participation in take-back programs due to convenience and awareness gaps (Gu et al., 2021; Rasfeld, 2026)

	
	
	Weak social norms limit recycling behaviour (Gu et al., 2021)

	
	
	Preference for mixed-waste disposal persists (Rasfeld, 2026)

	
	Organisational Behavioural Constraints
	Production priorities (speed, cost) limit waste management practices (Chen et al., 2021)

	
	
	Low incentive for segregation and quality control (Chen et al., 2021)

	
	
	Operational routines conflict with circular practices (Chen et al., 2021)

	
	Design-Related Barriers
	Linear product design limits recyclability (Han et al., 2017; Semba et al., 2020)

	
	
	Complex fibre blends hinder processing (Piribauer et al., 2021)

	
	
	Lack of design-for-disassembly and durability (Han et al., 2017; Semba et al., 2020)

	
	Institutional & Policy Gaps
	Inconsistent policy implementation limits progress (De Leo et al., 2026; Abdelmeguid et al., 2024)

	
	
	Weak collaboration frameworks hinder coordination (De Leo et al., 2026)

	
	
	Lack of systemic alignment across stakeholders (Abdelmeguid et al., 2024)




Theme 1: Structural and Infrastructural Limitations in Waste Management Systems
One of the problems that keep reoccurring is the inefficiency of the textile waste infrastructure. Islam et al. (2025) cites the lack of poor waste categorisation, the ineffectiveness of collection systems and the limited fibre-to-fibre recovery capacity as some of the basic barriers. Takacs et al. (2022) demonstrates that poor incentives in terms of returns and the lack of coordination in reverse logistics limits the movement of garments into recovery systems. Li et al. (2021) also notes the significant costs associated with transport and low coherence in reverse logistics. Charnley et al. (2024) also finds that there are shortages of regeneration capacity and that unspinnable fractions persist. These restrictions are more pronounced in the lower capacity production areas since the formal recovery systems are not yet well developed. This establishes a manufacturing game board where circular targets can be recognised rhetorically and can hardly be operationalised using the existing waste-handling systems.
These issues are exacerbated by global set up of the industry. All of them demonstrate that a multi-tiered supply network introduces coordination failures, and maintains the waste management disconnected with upstream planning. Consequently, waste can be kept as a downstream liability instead of keeping waste as a resource stream. The fact that some potentially recoverable material is often discarded before it finds any cyclical route implies that the lack of integration between manufacturing sites, logistics activities and recycling locations means that potentially recoverable material is often lost before it can find any form of a cyclic route.
Theme 2: Technological and Economic Constraints in Circular Implementation
The second significant challenge is the technological constraints. Piribauer, Bartl and Ipsmiller (2021) demonstrates that even with automated sorting, contamination and accuracy issues in automated sorting still persist in real operating conditions. Tsai and Yuan (2025) and Stipanovic et al. (2026) are two studies that reveal that even with automated sorting, contamination and accuracy issues in automated sorting continue to persist in real operating conditions. Wondmagegnehu et al. (2021), Pakdel et al. (2021), Krauklis et al. (2021) and Younes (2023) all mention that technical, composite and smart textiles are particularly problematic since conventional recycling systems are poorly designed to handle hybrid materials. These results demonstrate that the technical complexity of modern fashion materials is becoming more and more beyond the ability of conventional waste infrastructures.
These technical limits are magnified by economic pressure. Manivannan et al. (2025) demonstrates that different companies do not have the resources to invest in the circular technologies, and Gupta et al. (2022) indicate that mixed waste streams and high-recovery costs make it less commercially viable. Shamsuzzaman et al. (2021) lists major environmental hotspots in the denim manufacturing industry and Shamsuzzaman et al. (2023) demonstrates that wastewater and sludge systems are not optimised because of the lack of infrastructure. The latter is why the article by Ponnambalam et al. (2023) suggests that collaborative knowledge-transfer mechanisms should be considered as a potential response to the situation of smaller firms. The fact suggests that a substantial number of manufacturers are burdened with a two-fold burden since they not only need to improve their environmental performance but also do not have the financial space to make significant technological transition.
Theme 3: Behavioural, Design, and Institutional Barriers
Barriers to behaviour are created on a consumer level as well as on an organisational level. Research indicates that customers tend to revert to mixed-waste disposal, and they are very weak intake-back or collection programs, even when both exist, due to the convenience factor, lack of awareness and weak social norms regarding textile recovery (Gu, Wang and Lin, 2021; Rasfeld, 2026). In companies, the production routines of speed and cost do not provide much incentive to prioritize segregation, measurement and quality control of textile waste streams (Chen, Wang and Liu, 2021).
Design choices also limit the possibilities at the production phase. Even now many of the garments developed still rely on a linear design logic with low cost and aesthetics taking precedence over durability, disassembly and recycles, resulting in the complex fibre blends, coats and trims that are difficult to process at end-of-life (Han, Oh and Kim, 2017; Semba et al., 2020; Piribauer, Bartl and Ipsmiller, 2021). This lack of coordination between product development and the ability to recycle this product indicates that the very well-intentioned waste-management initiatives have technical constraints.
Institutional gaps enhance both behavioural and design problems. According to De Leo et al. (2026) and Abdelmeguid et al. (2024), inconsistent policy implementation and inadequate support of collaboration hamper the planning in the long term. All in all, the evidence points to the fact that in order to scale, manufacturing-based circular practices have to be jointly dealt with and not individually addressed.
[bookmark: _Toc228904311]4.3.3 Waste Management Practices Supporting the Transition from Linear to Circular Models Across the Fashion and Textile Value Chain
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[bookmark: _Toc228859217][bookmark: _Toc228904122][bookmark: _Toc228904334]Figure 11: Conceptual framework of waste management practices supporting circular transition across the fashion and textile value chain (Author)


[bookmark: _Toc228904339]Table 5 Thematic Analysis Identifying Waste Management Practices Supporting the Transition from Linear to Circular Models Across the Fashion and Textile Value Chain
	Theme
	Sub-theme
	Code (with Studies)

	Theme 1: Integration of Circular Design and Production Practices
	Circular Design Strategies
	Zero-waste and upcycling design reduce pre-consumer waste (Han et al., 2017)

	
	
	Life-cycle thinking enhances product value and circularity (Semba et al., 2020)

	
	
	Digital industrial symbiosis links design to material flows (Acerbi et al., 2025)

	
	Production Efficiency & Cleaner Processes
	Resource efficiency reduces environmental impact (Shamsuzzaman et al., 2021)

	
	
	Digitalisation supports closed-loop waste management (Mamun et al., 2023)

	
	
	Integrated design and regeneration improve performance (Civera et al., 2025; Basile et al., 2025)

	Theme 2: Circular Business Models and Consumption-Based Interventions
	Circular Consumption Models
	Digital Product Passports enable repair and recycling decisions (D’Adamo et al., 2025)

	
	
	Reuse and resale extend product life (Rotimi et al., 2024)

	
	
	Social norms influence sustainable consumption (Paco et al., 2021)

	
	Supporting Systems & Infrastructure
	Take-back systems retain product value (Abu-Bakar & Charnley, 2024)

	
	
	Collection systems and campaigns enable recovery participation (Palma & Cabello-Avilez, 2025)

	
	
	Product quality assurance builds trust in circular options (Shamsi et al., 2022)

	
	Consumer Behaviour & Engagement
	Behaviour and product longevity improve sustainability outcomes (Gazzola et al., 2020; Horn et al., 2023)

	
	
	Transparent communication reduces perceived risk (Kim et al., 2021; Basile et al., 2025)

	
	
	Convenient service design increases participation (Kim et al., 2021)

	Theme 3: End-of-Life Management and Closed-Loop System Development
	Recovery Systems & Reverse Logistics
	EPR-supported systems enable reuse and recycling flows (Bukhari et al., 2018)

	
	
	Reverse logistics and material integration support circularity (Wiegand & Wynn, 2023)

	
	
	Recovery contributes to triple-bottom-line performance (Saha et al., 2021)

	
	Circular Recovery & Valorisation
	10R framework guides recovery strategies (Das & Dwivedi, 2024)

	
	
	Textile waste used for composites and new materials (Krauklis et al., 2021; Pakdel et al., 2021)

	
	
	Advanced sorting and separation improve recovery quality (Krauklis et al., 2021; Pakdel et al., 2021)

	
	System Integration & Scaling
	Localised circular systems support scalability (Curran & Joltreau, 2026; Oliveira et al., 2023; Islam et al., 2025)

	
	
	Integrated governance improves circular implementation (Tan & Yeoh, 2024)

	
	
	Behavioural transitions support circular systems (Curran & Joltreau, 2026)

	
	Market Formation & Participation
	Stable markets support recycled materials (Bukhari et al., 2018; Saha et al., 2021)

	
	
	Accessible take-back schemes increase returns (Bukhari et al., 2018)

	
	
	Transparent standards enhance participation and trust (Saha et al., 2021)


Theme 1: Integration of Circular Design and Production Practices
One of the most obvious contributions to circular transition is waste prevention at the design stage. Han, Oh and Kim (2017) indicates that pre-consumer waste can be reduced by use of upcycling and zero-waste design, which also create a new value in the products. Semba et al. (2020) show that one of the reasons that products should be developed with life-cycle thinking is to create a new value in the products. Further by Acerbi et al. (2025) it is suggested that digital industrial-symbiosis platforms can be used to connect design decisions to downstream material exchanges, to enable waste-aware design across industries. These studies propose that the circularity is enhanced when materials, pattern efficiency and downstream recoverability are taken into account at the early stage of design.
The waste management practices at the production stage are based on process efficiency, cleaner production and industrial recovery. It is demonstrated in Shamsuzzaman et al. (2021) that the reduction of water, energy and chemical intensity can enhance the performance of a cycle in denim manufacturing, and Mamun et al. (2023) posits that the digitalisation may be used to support the closed-loop management of the complex industrial wastes streams. Civera et al. (2025) as well as Basile, Capobianco and Vona (2025) shows that companies with a combination of circular design, transparency and regeneration yield better results than those of companies using only isolated measures of efficiency. In this regard, waste management at the stage of production assists in the circular transition by linking the environmental efficiency with the material recovery and organisational transparency.
Theme 2: Circular Business Models and Consumption-Based Interventions
Waste management also helps in transitioning using models that redefine the use phase of garments. According to D’Adamo et al. (2025), Digital Product Passports can enhance decision-making processes regarding repairs and recycling because they make the information about materials visible to users and recovery actors. Rotimi et al. (2024) note that reuse and reselling are useful avenues of ensuring that less is disposed of, whereas Paco et al. (2021) point out that norms and attitudes have a role to play in ensuring that less is thrown away. Abu-Bakar and Charnley (2024) also record the value retention after the first use on the role of take-back systems and pilot circular models.
Other literature indicates that transition of consumption stages is based on the supporting systems. A model proposed by Palma and Cabello-Avilez (2025) involves a connection between campaigns, collection points and formalisation of informal recyclers, whereas Shamsi et al. (2022) argues that the assurance of product quality is necessary in case consumers will trust the circular alternatives. Collectively, Gazzola et al. (2020) and Horn et al. (2023) imply that the user behaviour and the product longevity may enhance the outcomes more efficiently, as compared to the end-of-life measures alone. This supports the argument that circular waste management involves social involvement, building of trust and accessing of services as much as it involves technical recycling.
Besides particular business models, a number of studies underline the significance of making these interventions part of coherent consumer journeys, and not isolated add-ons. It has been shown that visual representation of the benefits of the environment, open pricing systems and convenient service design are all needed to overcome perceived risk and effort of the circular options (Kim et al., 2021; Basile, Capobianco and Vona, 2025). When take-back channels, repair and resale channels are represented as normal, low-friction options at the point of purchase or use, the consumer involvement and the material return rates are enhanced, and the effectiveness of the circular business models in practice are strengthened.
Theme 3: End-of-Life Management and Closed-Loop System Development
Waste management has the most direct impact on the circular transition, at end-of-life. Bukhari et al. (2018) demonstrates that sorting facilities supported by EPRs and official channels of recovery can establish stable channels of reuse and recycling. Wiegand and Wynn (2023) discover organisational functions, recycled-material integration and reverse logistics as viable pillars of a circular implementation, whereas Saha et al. (2021) find that the recover stage has a positive contribution to triple-bottom-line performance. Individual studies suggest that the management of end-of-life can enhance the material circularity and overall sustainability performance when the recovery systems are properly designed.
Higher output is pegged on systems of recovery that provide loop closure instead of the waste diversion. Das and Dwivedi (2024) introduces the 10R framework as a strategic ground to select recovery options, whereas Krauklis et al. (2021) and Pakdel et al. (2021) discuss using textile waste as a raw material to make composites and technical products. All of them suggest that to achieve higher-quality circular recovery, better sorting, reduction of sources, separation and identification of materials are needed, particularly in cases where contaminated and mixed materials are involved. Curran and Joltreau (2026), Tan and Yeoh (2024) and Oliveira et al. (2023) and Islam et al. (2025) also indicate that localised circular processes, transitional R-behaviours and integrated waste-management frameworks are key to scaling circularity across various contexts. In general, the results indicate that waste management promotes the circular transition based on prevention, redistribution, recovery and valorisation throughout the entire value chain.
Besides the technical structure of recovery systems, a number of studies highlight the significance of creating stable markets and patterns of participation around end-of-life processes. EPR programmes and industry initiatives suggest that there are reliable outlets to reused and recycled textiles, clear performance targets, and convenient returns (Bukhari et al., 2018; Saha et al., 2021). With support to accessible take-back schemes, transparent quality standards and a demand on secondary materials, end-of-life management is not only a residual, cost-focused activity, but a fundamental element of the circular business strategy, supporting closed-loop ambitions throughout the broader fashion and textile system.
[bookmark: _Toc228904312]4.4 Discussion
The results of this systematic review demonstrate that the process of linear to circular models transition in the fashion and textile industry is underway, yet still incomplete, imbalanced and highly dependent on context. In the 50 studies reviewed, the idea of waste management does not become the focus of narrow end-of-pipe activity but emerges as a key central process that connects design, manufacturing, consumption and recovery. But the facts also clarify that circular transition is more likely to be added to existing structures than structural redesign, that is, it is more likely to be added to existing structures than to be redesigned completely.
Among the significant discoveries is that progress is more influenced by regulatory and institutional conditions than by individual firm level initiatives. A collective demonstration of this by Bukhari et al. (2018), Hugo et al. (2021), Charnley et al. (2024) and Abdelmeguid et al. (2024) all demonstrate that with increased regulatory alignment, accountability and organisation of the system improve, with the instruments of extended producer responsibility schemes and industry-specific standards establishing clearer obligations on collection, sorting and financing of textile waste. Simultaneously, it is demonstrated by Shamsuzzaman et al. (2023), Manivannan et al. (2025) and Azad et al. (2025) that policy ambition is not enough when the infrastructure and the capacity of the implementation are weak. Circular requirements are challenging to operationalise in practice in regions with high production intensity, creating a persistent asymmetry between circular requirements at a brand level, and the capabilities possessed by suppliers.
The second important lesson is that technology is both an enabler, and a bottleneck. Lou, Huang and Zhang (2025), D'Adamo et al. (2025), Tsai and Yuan (2025), Stipanovic et al. (2026) and Piribauer, Bartl and Ipsmiller (2021) mention that the biggest opportunities can be found in traceability, automated sorting and fibre separation. Digital product passports and blockchain tools have the potential to enhance the visibility of materials, as well as assist in making more effective end-of-life decisions, and advanced sorting will help to increase the quality and yield of recycled fibres. However, material complexity, gaps in contamination and preparedness continue to limit scale as demonstrated by Wondmagegnehu et al. (2021), Krauklis et al. (2021) and Younes (2023). Technical textiles, composites and smart clothes have a variety of different types of fibres and embedded elements that are hard to de-assemble or process with current technologies. Technology thus needs to be standardised, invested and supporting infrastructure in place to be effectively used as a circular enabler.
Evidence further demonstrates that consumer behaviour is still central though not well aligned with circular objectives. Gazzola et al. (2020), Paco et al. (2021), Gu, Wang and Lin (2021), Rotimi et al. (2024), Kim et al. (2021) and Rasfeld (2026) all show an indication of growing awareness, but convenience, trust, risk perception and disposal habits continue to limit participation in reuse, return and repair systems. The perceived hygienic and aesthetic risk of using second-hand (or recycled) products, as well as the doubt of the corporate sincerity, only discourage using circular offerings. Siderius and Poldner (2021) also caution that despite the success of circular interventions, rebound effects might occur whereby even successful interventions may lead to rebound effects as long as overall throughput is not decreased. There is still need of a demand-side change, however, it cannot replace more robust infrastructure and governance.
Another implication is that waste management can make best contributions when incorporated throughout the value chain as opposed to just being incorporated at separate stages. All of the papers by Han, Oh and Kim (2017), Semba et al. (2020), Civera et al. (2025), Li et al. (2021), Takacs et al. (2022), Wiegand and Wynn (2023) and Islam et al. (2025) jointly demonstrate that design-stage interventions, cleaner production, reverse logistics and end-of-life recovery systems each generate stronger circular outcomes when they are aligned and mutually reinforcing. In comparison, single interventions are likely to produce limited outputs due to the bottlenecks at other steps, which limit the overall circular performance. This strengthens a systems approach whereby the true circular transition can be achieved through coherent coordination among actors, levels of governance and stages.
In general, the literature review indicates that the industry is shifting to a form of circular models, but is not yet on the scale where such models can substitute the prevalent linear production logics. Pilot projects and niche markets (where regulation, infrastructure and business incentives are consistent) are the most advanced in terms of circular practices (Islam et al., 2025). Better coherence of policy, common infrastructure and increased cooperation between companies, government and consumers thus are all essential in case waste management will become the working backbone of authentic circular transition.
And beyond these structural considerations, there is also evidence in the review that insights of advanced circular markets are not always applicable to the emerging production regions without significant adaptation, which is consistently seen in Bangladesh, India and Southeast Asia (Azad et al., 2025). Further work in this area should focus on cross-contextual learning, common data infrastructure and inclusive multi-stakeholder collaboration to bridge the gap that persists between the ambition of a circular economy and the reality of circular economy.
[bookmark: _Toc228904313]4.5 Chapter Summary
Chapter 4 contained the results and discussion of the systematic review of circular transition in the fashion and textiles industry, and specifically waste management. It determined several important themes in the context of the drivers of circular economy adoption, barriers to implementation, and the waste management practices that support transition across the value chain.
The chapter concluded that the pressure of the regulation, technological innovation, organisational commitment, and consumer awareness are facilitative of circular practices whereas limited infrastructure, high costs, fragmentation of the supply chain, and recycling constraints are major obstacles. It also demonstrated that the following strategies are supportive of circularity: eco-design, reuse, repair, resale, reverse logistics, and recycling.


[bookmark: _Toc228904314]Chapter 5: Conclusion & Recommendations
[bookmark: _Toc228904315]5.1 Summary of the Findings
This research project has explored the linear to circular models in the fashion and textile sector, in specific context of waste management practices throughout the value chain. The results suggest that although there is a growing momentum towards the adoption of a circular economy (CE), the transition is uneven and much more incremental. Some of the major forces are regulatory forces, technology, commitment of an organisation and rising consumer awareness. Nevertheless, these drivers are offset by some persistent barriers (poor waste management infrastructure, technological limitation in the recycling process, high implementation cost and fragmented global supply chain).
The thematic analysis also indicates that waste management practices are being more and more integrated throughout the design, production, consumption, and end-of-life stages. During the design and production stages, the following strategies are being applied to help reduce wastes as well as enhance more efficient use of resources: eco-design, cleaner production and digital traceability systems. Circular business models like resale, rental, and take-back schemes are slowly transforming the interaction with consumers. Recycling and waste valorisation activities are facilitating material recovery at the end-of-life stage but their efficacy is limited by infrastructural and technological impediments. Generally, the results indicate that to become completely circular, a systemic shift and not single interventions are needed.
[bookmark: _Toc228904316]5.2 Recommendations for Stakeholders
Circular waste management systems need a synergy of various stakeholders to make the transition. Policymakers must strive to reinforce regulations, make policies consistent, and offer financial incentives to promote circular practices, including subsidies or tax breaks. Another important step to enhance better transparency and accountability is to establish standard definitions, measurements and waste classification systems.
Players in the industry such as manufacturers and brands should apply the principles of the circle to the core business strategies by adopting the practice of eco-design, investing in recycling technologies, and developing closed loop supply chains. There is a need to work more closely with the value chain to enhance coordination of waste collection, sorting, and recycling systems. Digital technologies should also be used to improve traceability and streamline resource flows by firms.
Consumers are key to facilitating a circular transition, and they need to be motivated to implement more sustainable consumption behaviours. Participation in recycling, reusing and take-back schemes can be increased through awareness campaigns, education programs as well as incentive-based programs. The actors at the community level, as well as civil society organisations, may also assist in the waste management efforts by promoting behavioural change, facilitating localised collection, as well as expanding access to repair and upcycling services.
[bookmark: _Toc228904317]5.3 Contribution of the Research
This study is relevant to the extant literature as it offers a thorough and systematic review of the practice of waste management within the framework of the transition to the circular economy in the fashion and textile sector. The study provides a comprehensive overview of how circular practices are being realised in various points of the value chain, by synthesizing the results of 50 studies.
Another methodological contribution of the study is the combination of descriptive, thematic, and narrative synthesis methods, which allows identifying recurrent patterns and interpreting the study results in a particular context. Moreover, it develops theoretical knowledge by showing the multi-level and systemic nature of the circular transitions, the interconnectedness of the roles of the technological, economic, institutional and behavioural factors.
Practically, the study offers great arguments to industry stakeholders as it reveals some of the most important barriers and opportunities, thus informing strategic decision making and policy formulation. It also highlights the criticality of incorporating waste management activities throughout the product lifecycle to realize significant circular impacts.
[bookmark: _Toc228904318]5.4 Limitation of the Research
Although it has made contributions, this research has various limitations. To begin with, the study relies on a sample of 50 articles that, however extensive, might not be sufficient to exhaust the field of research on the practices of the fashion industry which are related to the concept of the circular economy. Second, the use of secondary data curtails the possibility to confirm the results with the help of the empirical research or direct work in the industry.
Third, the heterogeneity of the included studies, both in terms of methodologies, geographical contexts and research focus, presents challenges to comparison and generalisation. Although thematic synthesis can help to solve this problem, the difference in the study design and the scope of the study might also affect the interpretation of the findings. Furthermore, the research concentrates on the waste management aspect of circularity, which may leave other crucial aspects of sustainability such as social sustainability and economic equity out.
[bookmark: _Toc228904319]5.5 Future Research Direction
Future studies need to be oriented to fill the identified gaps and to develop the knowledge on circular transitions in the fashion and textile sector. It requires empirical studies such as case studies and longitudinal researches to investigate the actual practice and effect of circular waste management practices. Through such studies, it is possible to gain a better understanding of the effectiveness, scalability, and cost-efficiency of various methods. More research is also needed to explore technological advances in textile recycling (especially in dealing with problems associated with mixed materials and fibre recovery). Research of the importance of emerging technologies, including artificial intelligence, blockchain, and advanced material science, can help improve circular systems. Furthermore, future research must consider consumer behaviour in more detail, with an emphasis on how resistance could be overcome and to increase participation in circular practices. The comparative research in various regions and market segments may also offer information on how cultural, economic and institutional factors impact CE adoption. Lastly, interdisciplinary research where environmental, economic, and social dimensions are combined to come up with more comprehensive and inclusive frameworks of a circular economy is needed. These strategies can help the creation of sustainable and equitable solutions, which will ensure that the transition to circular models will benefit all the stakeholders of the global fashion and textile value chain.
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[bookmark: _Toc228904322]Appendix A: Database Search String 
TITLE-ABS-KEY ( ( "fashion industry" OR "textile industry" OR "apparel sector" OR "clothing industry" OR "garment industry" OR "fashion and textiles" ) AND ( "linear economy" OR "circular economy" OR "sustainable business model*" OR "closed-loop system*" OR "resource-efficient model*" OR "cradle-to-cradle" OR "circularity" ) AND ( "waste management" OR "waste reduction" OR "recycling" OR "upcycling" OR "sustainable production" OR "waste minimization" OR "waste valorisation" OR "material recovery" ) ) AND ( LIMIT-TO ( LANGUAGE , "English" ) ) AND ( LIMIT-TO ( SRCTYPE , "j" ) ) AND ( LIMIT-TO ( DOCTYPE , "ar" ) ) AND PUBYEAR > 2016 AND PUBYEAR < 2026:
[bookmark: _Toc228904323]Appendix B: CASP Appraisal Table (Summary)
[bookmark: _Toc228904340]Table 6 Quality Appraisal of the Identified Studies using CASP Checklists
	Articles
	1. Clear focused issue?
	2. Cohort recruited acceptably?
	3. Exposure accurately measured?
	4. Outcome accurately measured?
	5. Confounders identified?
	6. Follow-up complete / long enough?
	7. Results presented clearly?
	8. Results precise?
	9. Results believable?
	10. Applicable to population?
	11. All outcomes considered?
	12. Practice implications clear?

	Abdelmeguid et al. (2024)
	✓
	✓
	✓
	✓
	✗
	✗
	✓
	✓
	✓
	✓
	✓
	✓

	Abu-Bakar and Charnley (2024)
	✓
	✓
	✓
	✓
	✓
	✗
	✓
	✓
	✓
	✓
	✓
	✓

	Acerbi et al. (2025)
	✓
	✗
	✓
	✓
	✗
	✗
	✓
	✓
	✓
	✓
	✓
	✓

	Azad et al. (2025)
	✓
	✓
	✗
	✓
	✗
	✓
	✓
	✗
	✓
	✓
	✓
	✓

	Basile, Capobianco and Vona (2025)
	✓
	✗
	✗
	✓
	✗
	✗
	✓
	✗
	✓
	✓
	✓
	✓

	Bukhari et al. (2018)
	✓
	✓
	✓
	✓
	✗
	✓
	✓
	✓
	✓
	✓
	✓
	✓

	Charnley et al. (2024)
	✓
	✓
	✓
	✓
	✗
	✗
	✓
	✓
	✓
	✓
	✓
	✓

	Chen, Wang and Liu (2021)
	✓
	✓
	✓
	✓
	✓
	✗
	✓
	✓
	✓
	✓
	✓
	✓

	Civera et al. (2025)
	✓
	✓
	✓
	✓
	✗
	✓
	✓
	✗
	✓
	✓
	✓
	✓

	Colucci and Vecchi (2024)
	✓
	✗
	✓
	✓
	✗
	✗
	✓
	✓
	✓
	✓
	✓
	✓

	Curran and Joltreau (2026)
	✓
	✗
	✗
	✓
	✗
	✗
	✓
	✗
	✓
	✓
	✓
	✓

	D’Adamo et al. (2025)
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓

	Das and Dwivedi (2024)
	✓
	✗
	✓
	✓
	✗
	✗
	✓
	✓
	✓
	✓
	✓
	✓

	De Leo et al. (2026)
	✓
	✗
	✓
	✓
	✓
	✗
	✓
	✓
	✓
	✓
	✓
	✓

	Gazzola et al. (2020)
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓

	Gu, Wang and Lin (2021)
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✗
	✓

	Gupta et al. (2022)
	✓
	✗
	✗
	✓
	✗
	✗
	✓
	✗
	✓
	✓
	✓
	✓

	Han, Oh and Kim (2017)
	✓
	✗
	✓
	✓
	✓
	✗
	✓
	✓
	✓
	✓
	✓
	✓

	Horn et al. (2023)
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓

	Hugo et al. (2021)
	✓
	✗
	✓
	✓
	✗
	✗
	✓
	✓
	✓
	✓
	✓
	✓

	Islam et al. (2025)
	✓
	✗
	✓
	✓
	✗
	✗
	✓
	✓
	✓
	✓
	✓
	✓

	Kazancoglu et al. (2020)
	✓
	✓
	✓
	✓
	✓
	✗
	✓
	✓
	✓
	✓
	✓
	✓

	Kim et al. (2021)
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓

	Kim et al. (2025)
	✓
	✓
	✓
	✓
	✓
	✗
	✓
	✓
	✓
	✓
	✓
	✓

	Krauklis et al. (2021)
	✓
	✗
	✓
	✓
	✓
	✗
	✓
	✓
	✓
	✓
	✓
	✓

	Li et al. (2021)
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓

	Lou, Huang and Zhang (2025)
	✓
	✗
	✓
	✓
	✓
	✗
	✓
	✓
	✓
	✓
	✓
	✓

	Mamun et al. (2023)
	✓
	✗
	✗
	✓
	✗
	✗
	✓
	✗
	✓
	✓
	✓
	✓

	Manivannan et al. (2025)
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓

	Oliveira et al. (2023)
	✓
	✗
	✓
	✓
	✓
	✗
	✓
	✓
	✓
	✓
	✓
	✓

	Paco et al. (2021)
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓

	Pakdel et al. (2021)
	✓
	✗
	✓
	✓
	✗
	✗
	✓
	✗
	✓
	✓
	✓
	✓

	Palma and Cabello-Avilez (2025)
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓

	Piribauer, Bartl and Ipsmiller (2021)
	✓
	✗
	✓
	✓
	✓
	✗
	✓
	✓
	✓
	✓
	✓
	✓

	Ponnambalam et al. (2023)
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓

	Rotimi et al. (2024)
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓

	Saha et al. (2021)
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✗
	✓
	✓
	✓
	✓

	Semba et al. (2020)
	✓
	✗
	✓
	✓
	✗
	✗
	✓
	✓
	✓
	✓
	✓
	✓

	Shamsi et al. (2022)
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓

	Shamsuzzaman et al. (2021)
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓

	Shamsuzzaman et al. (2023)
	✓
	✓
	✓
	✓
	✗
	✓
	✓
	✓
	✓
	✓
	✓
	✓

	Shamsuzzaman et al. (2025)
	✓
	✗
	✓
	✓
	✗
	✗
	✓
	✓
	✓
	✓
	✓
	✓

	Siderius and Poldner (2021)
	✓
	✗
	✓
	✓
	✗
	✗
	✓
	✓
	✓
	✓
	✓
	✓

	Stipanovic et al. (2026)
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓

	Takacs et al. (2022)
	✓
	✗
	✓
	✓
	✗
	✗
	✓
	✓
	✓
	✓
	✓
	✓

	Tan and Yeoh (2024)
	✓
	✓
	✓
	✓
	✗
	✓
	✓
	✓
	✓
	✓
	✓
	✓

	Tsai and Yuan (2025)
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓

	Wiegand and Wynn (2023)
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓

	Wondmagegnehu et al. (2021)
	✓
	✗
	✓
	✓
	✓
	✗
	✓
	✓
	✓
	✓
	✓
	✓

	Younes (2023)
	✓
	✗
	✓
	✓
	✗
	✗
	✓
	✓
	✓
	✓
	✓
	✓
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‘waste volumes (Abu-Bakar and Charnley, 2024; D/Adamo et al., 2025;
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(Krauklis et al., 2021; Pakdel et al., 2021)
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(Manivannan et al., 2025)
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reular technologies

Environmental and
Infrastructure
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Knowledge and
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(Ponnambalam et al., 2023)

Consumer Behavioral
Barriers.

+ Reversion to mixed-waste disposal

+ Weak participation in take-back/collection
programs

+ Convenience, lack of awareness and weak
social norms hinder recovery
(Gu et al,, 2021; Rasfeld, 2026)
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networks and partnershi
(Wiegand and Wynn, 2023)

‘Source reduction and
material segregation
(Das and Dwivedi, 2024)
—————
Improved identification
of materials, including.

ixed textiles
(Oliveira et al., 2023;
Islam et al., 2025)

Material recovery and
loop closure increase
circularity (Wiegand and
‘Wynn, 2023; Saha etal, 2021)
= ——
Recovering higher-value
materials and fibres
(Krauklis et al., 2021)

Reintegration of recycled
materials into new
products (Saha et al., 2021)
—_
Stable markets and demand
for secondary materials
(Bukhari et al., 201

Saha et al., 2021)

Better handiing of
contaminated and
mixed textiles
(Kraukis et al, 2021;

Pakdel etal,

Energy recovery for
residues where
appropriate
(Shamsuzzaman et al., 2021)

EPR programs create reliable
outlets and performance
targets (Bukhari et al., 2018;
Saha et al., 2021)

Challenges: infrastructure.
‘gaps, mixed waste,
contamination, cost

stakeholders and
communities
(Krauklis et al, 2021;
Tan and Yeoh, 2024)
—_—
Transparent quality standards
and convenient returns build
trust and participation
(Shamsi e

Part of circular business.

strategy, not a residual
cost actvity (Saha et al, 2021;
Oliveira et al. 2023)

Circular
Business.
Models

~
xJ

Consumption

Stage

Interventions

&3

Digital Product Passports
improve repair and
recycling decisions.

(D'Adamo et al., 2025)

Reuse and reselling
extend product life
(Rotimi et al,, 2024)

Take-back systems and
pilot circular models
retain value
(Abu-Bakar and Charnley, 2024)

Resale and second-
hand markets reduce
disposals (Rotimi et al,, 2024)

Repair and maintenance.
services extend use
(D'Adamo et al, 2025)

Take-back schemes and
collection programs
(Abu-Bakar and Charnley, 2024;
Palma and Cabello-Avilez, 2025)

‘Consumer return and
recycling
tal, 2024)

Awareness campaigns and
behavioral interventions
(Paco et al., 2021)

Promoting responsible

‘consumption patterns.

(Gazzola et al., 2020;
Horn et al., 2023)

Challenges: price sensitivity,

‘convenience, limited awareness,

trust issues (Shamsi etal, 2022;
Kim et al, 2021)

% ~
Outcome:
Transition to Circular
Models Across
Design, Production,
Consumption, and
End-of-Life Phases
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