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Abstract: 
Policy plays a major role in enabling and accelerating the shift to a Circular Economy (CE).  Transitioning to a CE in the Fashion Textiles Industry (FTI) requires a holistic policy approach through comprehensive and coherent policy interventions across the resource life cycle. This paper introduces the novel Circular Policy Canvas tool to systematically and visually map CE policies across six dimensions (policy environment, resource life cycle, CE loop, CE strategy, system element and circular business model). This is applied to thirty FTI policies in the EU policy landscape. The canvas enables policymakers and researchers to assess policies to identify gaps and priorities for CE policy development. The findings determine the recency of the EU policy agenda for a circular FTI meaning that there are gaps in terms of coverage and coherence. In particular, the study identifies a lack of attention to displacing the linear economy, a concentration of policies in the head and tail of the resource life cycle with gaps in the core, a dominance of policies in the outer over the inner loop and inadequate coverage of policies focused on actors, infrastructure and resources.

1 Introduction

1.1. Introduction: from a linear to circular fashion textiles industry
The Fashion Textiles Industry (FTI) has undergone a significant commercial evolution over the last few decades, transitioning from being functional to trend-responsive (Todeschini et al., 2017). So-called fast fashion is now the dominant business strategy whereby clothing is produced prioritising speed, volume and low cost (Niinimäki et al., 2020; Shirvanimoghaddam et al., 2020). It is typical for mainstream retailers to have a perpetual inventory turnover with planned obsolescence built into the business model through continuously introducing new styles (Bly et al., 2015; EMF, 2017). Clothing has, therefore, become somewhat disposable in nature with shorter use-phases, resulting in high waste burdens (Shirvanimoghaddam et al., 2020). Against this backdrop, the FTI is increasingly framed as linear in nature, and unsustainable with a plethora of environmental and social impacts. These impacts include high greenhouse gas emissions, unsustainable levels of resource use, a prevalence of toxic chemicals, excessive waste and an array of problematic labour conditions, such as low rates of pay and exploitative practices (Boström and Micheletti, 2016; Dahlbo et al., 2017; Niinimäki et al., 2020; Shirvanimoghaddam et al., 2020). To address this unsustainable trajectory, there is an increasing need for both supply-side and demand-side interventions, including robust and transformative policy (Coscieme et al., 2022; Peters et al., 2021). 
The Circular Economy (CE) has gained traction as an important concept to reduce the negative impacts of linear production and consumption systems (Bocken et al., 2018; Niinimäki et al., 2020; Pal and Gander, 2018). CE aims to reframe material usage and reduce the negative environmental impacts of industry through well-established circular strategies to close, slow and narrow resource loops (EMF, 2017). In the context of the FTI, ‘closing loops’ refers to material up-and-down cycling to reduce waste, whereas ‘slowing loops’ encompasses strategies such as reuse, rental and repair to extend the life cycle of garments (Pal and Gander, 2018). ‘Narrowing loops’, on the other hand, typically focuses on efficiency of production, for instance, by reducing the materials, water, and chemicals used or the greenhouse gases emitted per unit of production (Pal and Gander, 2018). These strategies have inspired experimentation with new Circular Business Models (CBM) to deliver sustainable value creation in the FTI. However, traditional business models continue to dominate the industry, highlighting the necessity for comprehensive policy support to encourage mass adoption of CBMs. 
Policymakers are key stakeholders in the transition towards a CE (Dissanayake and Weerasinghe, 2022). Policy is expected to play a vital role in creating an enabling institutional environment conducive to a thriving circular FTI; it can support both the supply and demand side uptake of circular FTI practices (Coscieme et al., 2022). For instance, reports from CE advocates, such as the Ellen MacArthur Foundation (EMF) and the British Fashion Council, emphasise the importance of transformative policy to support a circular FTI (EMF, 2017; Hetherington et al., 2021). When effectively implemented, policies can help overturn entrenched technological, market and cultural regimes and support the emergence of alternative futures (Edmondson et al., 2019). Investigating the policy landscape is, thus, imperative to accelerate a circular FTI, whilst a lack of comprehensive policy has been identified as a barrier to circularity (Boström and Micheletti, 2016; Brydges, 2021; Jia et al., 2020). 
This paper introduces the Circular Policy Canvas, a novel visual tool that incorporates six CE-specific dimensions (policy environment, resource life cycle, CE loop, CE strategy, system element and circular business model) to map policies. The paper presents the case of FTI policies in the European Union (EU), which as a region has ambitions to move towards a CE and is implementing policies such as the CE Action Plan to support this shift (EU, 2020). This political agenda prioritises high-impact target industries, including the textiles industry (TI) (Coscieme et al., 2022; EU, 2020), where FTI (i.e. apparel) accounts for over 80% of EU textiles and is the focus of this research given its well-documented sustainability challenges (EC, 2022).
1.2. Research gap, aims & contributions
There is a growing body of literature that explores how the wider macro institutional environment shaped by policy choices can enable or hinder circularity (e.g. Brydges, 2021; Coscieme et al., 2022; Jia et al., 2020). These studies consistently emphasise the need for a more systematic understanding of the policy landscape so that coordinated and effective CE regulatory interventions can be devised. However, most studies continue to focus on specific parts of the supply chain rather than taking a more systemic and holistic approach that is essential for implementing circularity. This paper responds to this research gap by presenting the Circular Policy Canvas, which incorporates technical elements of existing CE frameworks in an attempt to map out EU’s circular FTI policies as a whole (e.g. EMF, 2013; Zeeuw van der Laan and Aurisicchio, 2021). The Circular Policy Canvas is intended to help policymakers identify gaps in CE policymaking, which can be addressed in future policy development.
As a novel theoretical and practical tool that brings the CE to the centre of the policy analysis and evaluation, the Circular Policy Canvas enables an effective visualisation of the relationships between policies within and across multiple CE dimensions for comprehensive and coherent policymaking. While the focus of this study is on FTI, the Circular Policy Canvas can be applied to different industrial sectors such as food & beverages or electronics where the purpose is to enable circular transitions. 
This article proceeds as follows. In Section 2, a narrative literature review introduces the CE policy landscape in the EU alongside reviewing studies that aim to classify and map circular policies systematically. The methodological approach is presented in Section 3. The findings based on the mapping of thirty current EU policies are presented in Section 4 and discussed in Section 5 with a focus on identifying potential intervention points. Finally, the conclusions and opportunities for future research are outlined in Section 6.

2 Literature background

The shift to a CE represents a deep transition, which requires a profound systemic change, involving diverse stakeholders (Clube and Tennant, 2023; EMF, 2017; Kern et al., 2020). Hence, policies and their respective instruments to support the CE transition have to be comprehensive and designed to form effective policy mixes[footnoteRef:1]. FTI is an expansive and complex industrial system with long supply chains that encompass fibre production, fabric construction and dyeing, garment production and distribution phases (EMF, 2017; Niinimäki et al., 2020). Hence, it is necessary for policy makers to be cognisant of the characteristics of resources in different life cycle phases (Kautto and Lazarevic, 2020). Supporting the CE transition of FTI is, therefore, a challenging area for policymaking, requiring a deep understanding of materials, components, products, infrastructure, actors, data, business models and policies (Zeeuw van der Laan and Aurisicchio, 2021).  [1:  Rayner and Howlett (2009, p.395) describe a policy mix as “complex arrangements of multiple goals and means which, in many cases, have developed incrementally over many years”. Policy mixes are dynamic whilst layering, stretching, patching and packaging of existing and new policies is more common than complete policy overhaul (Howlett et al., 2018). Policy mixes need to be consistent, coherent and aligned to avoid problem-shifting and conflicting aims across policy fields and levels (Kautto and Lazarevic, 2020). ] 

Furthermore, the FTI is interconnected with other sectors and resource flows, generating further complexities for policymakers who need to consider the interactions between industry-specific and economy-wide policies. For example, plastic wastes from the beverage sector are used to produce synthetic fibres, commonly used in the FTI;  fabric dyeing processes involve chemical use; and the cultivation of natural fibres such as cotton requires water and land management (Niinimäki et al., 2020; Peters et al., 2021). Hence, implementing CE policies requires an understanding of the “complexity of the system and its dynamics” (Mishra et al., 2021, p.537), the interactions between different elements of the system, and the complex and adaptive nature of the system itself (Bicket, 2020). Additionally, the global nature of supply chains and product life cycles necessitates implementing robust policies that span multiple jurisdictions (Boström and Micheletti, 2016). 
2.1 Circular Policies in the EU and the FTI
The EU frames the CE as a global mega-trend and plays a prominent role in its local and international promotion (Calisto Friant et al., 2021; McDowall et al., 2017). The EU policy for CE operates across various sectors and activities ranging from life cycle specific policies that address material and energy efficiency, design, production, consumption, resource circulation and leakage as well as overarching policies that support CE, increasing its competitiveness and helping measure and document circular activities (Hartley et al., 2023; Maitre-Ekern and Dalhammar, 2019). The specific policy instruments that are proposed or implemented are diverse, ranging from design guidelines, materials passports, ecolabels and financial incentives or taxes to support circularity (de Römph and Cramer, 2020; EU, 2020).
Specifically, the EU Strategy for Sustainable and Circular Textiles was published in 2022 outlining an array of direct regulations, economic instruments, voluntary approaches as well as education and information initiatives (EC, 2022). It provides a roadmap for regulations, directives and recommendations, but the establishment of specific instruments by member countries varies significantly (Domenech and Bahn-Walkowiak, 2019). France, for example, implemented extended producer responsibility (EPR) into the legal framework as an early adopter in 2007, before the EU’s CE agenda was proposed (Bukhari et al., 2018). Similarly, the institutional environment in the Netherlands has evolved to support circularity in textiles with ambitions to increase reuse and recycling rates (Fischer and Pascuci, 2017). On the other hand, other countries have been highlighted as making slower progress relating to the textiles strategy. Hence, Mazur-Wierzbicka (2021) suggested that a two-speed Europe is emerging with respect to the CE with countries that are more advanced in transitioning towards circularity (such as the Netherlands, Germany, and Belgium) and others that are progressing at a slower pace (e.g. Cyprus, Hungary, and Bulgaria).
2.2 Existing attempts to categorise environmental and CE policy
Studies on environmental policy often draw on either Young et al. (1996) or Vedung’s (1998) categorisations of policies (Pacheco-Vega, 2020). According to Vedung (1998), policy can be classified into regulation (stick), economic means (carrot) and information (sermon) (see Table 1). Young (1996), instead, distinguishes between regulatory instrument, price-based instrument, motivational information and education incentive, property right instrument and voluntary instrument (see Table 1). Young’s categorisation has been adapted by Cocklin (2009) who classifies policy into direct regulation, economic instrument, motivational, education and information initiative and voluntary instrument (see Table 1). In general, these categorisations position policy instruments on a continuum of an increasing degree of coerciveness (Pacheco-Vega, 2020). Even though categorising instruments in this way is useful for simplifying complex discussions and drawing broad insights, it falls short of accounting for the complex nature of CE, its multiple phases and technical elements, and the interactions between them. Additionally, as these categorisations do not show policies as part of the broader policy mix, they do not allow for in-depth analyses into how policies relate and interact with each other across life cycle phases (Kautto and Lazarevic, 2020). 
Studies that focus on mapping CE policies use similar categorisations. For example, Milios (2021) applies the categorisation of administrative, economic and informative to map policies according to the circularity barriers that they address. This mapping is then used to propose an overarching framework for both horizontal (cross-sector) and sectoral policy interventions. In earlier work, Milios (2018) divides the EU’s resource efficiency policies into mandatory and voluntary policies accounting for coerciveness and maps them across three product life cycle phases (see Table 1). This mapping is used to identify gaps in the broader policy landscape and to make recommendations for the development of policy mixes. Hartley et al. (2020), drawing on Milios’ (2018) approach, map the EU’s CE transition policy recommendations over three life cycle phases identifying areas for development (see Table 1), but they do not emphasise the connections and interactions between life cycle phases. Hartley et al. (2023) split the EU’s CE policy among two pillars, namely life cycle stage specific and overarching policies, and break them down into nine categories (see Table 1).
Similar life cycle approaches have been used to map sector or resource-specific CE policies. For example, Syberg et al. (2021) review key legislation at each stage of the plastics value chain and map CE policy using a life cycle framework including four phases (see Table 1) to illustrate common approaches applied globally. Fadeeva and Van Berkel (2021) argue that effective policy should address not only all life cycle stages but also support different CE strategies. Their categorisation of policy for marine plastic pollution uses both five life cycle phases and three CE strategies (see Table 1). Kautto and Lazarevic (2020) classify policies across the life cycle into three categories and assess the different policy strategies and goals, the instruments employed as well as identifying possible challenges. They suggest that current policy is “scattered, weak and disproportionately divided along economic sectors” (ibid, p.220).
Academic examination of CE policy for the FTI is limited and generally does not employ a life cycle approach. Attempts to scope policy have been carried out in some jurisdictions, including Latin America (Pastran et al., 2021), Australia (Payne et al., 2021) and Europe (Virta and Räisänen, 2021), reviewing existing and proposed policy interventions. These studies present an overview rather than a systematic or comprehensive mapping. Payne et al. (2021) review policies in Australia and draw on other contexts (France, UK, EU) to identify areas requiring policy development. Pastran et al. (2021) review policies for sustainable fashion in Latin America. Virta and Räisänen, (2021) map possible future policy scenarios in the Finnish context, identifying that in the future there is likely to be more robust corporate responsibility legislation, a focus on environmental taxation of products and services, and eco-labelling interventions. More recently, Peleg Mizrachi and Tal (2022) mapped examples of global policy proposals, categorising them into command and control interventions, educational initiatives, incentives and certifications with a systematic grading of these policies based on effectiveness, sustainability, feasibility, equity and compliance. The study concludes that although some policies have potential to fulfil these criteria, there are trade-offs between approaches and the most sustainable options may not be politically feasible. 
While some existing studies recognise the need for a holistic approach, attempts to make sense of policy tend to rely on established categorisations by type of intervention, where policies are organised in tables. A life cycle approach to mapping policy has been applied in some studies (e.g. Hartely et al 2023). However, this is based on general policy areas rather than specific policies and, therefore, provides an overview rather than a granular account of the landscape (e.g. Fadeeva and Van Berkel, 2021; Milios, 2018; Syberg et al., 2021). In addition, existing studies that employed a life cycle approach have accounted for no more than two dimensions to characterise policy (e.g. policy coerciveness and product life cycle phases (Milios, 2018); and CE strategies and product life cycle stages (Fadeeva and Van Berkel, 2021)). A framework that allows for a more comprehensive and detailed mapping of existing and proposed policies across the FTI life cycle is, therefore, needed to show the interconnections between policies and better identify gaps and areas for policy development. This is important as combinations of policies may interact with positive, neutral or negative effects impacting the efficacy of outcomes (Rogge and Reichardt, 2016) and visual mapping can help identify points of harmony or contention within policies across the life cycle. 
	
	Authors
	Categorisation

	

Traditional categorisations
	Young et al. (1996)
	1) Regulatory instrument; 2) price-based instrument; 3) motivational, information and education incentive; 4) property right instrument; and 5) voluntary instrument

	
	Vedung (1998)
	1) Regulation; 2) economic means; and 3) information

	
	Cocklin (2009)
	1) Direct regulation; 2) economic instrument; 3) motivational, education and information initiatives; and 4) voluntary instrument

	




Life cycle based categorisations
	Milios (2018) 
	1) Mandatory; and 2) voluntary
1) Production; 2) consumption; and 3) waste management (life cycle stage specific)

	
	Hartley et al. (2020) 
	1) Production/ product design; 2) use phase/ consumption; 3) end of life/ waste and resource circulation (life cycle stage specific)

	
	Hartley et al. (2023) 
	1) Material and energy input; 2) design; 3) production; 4) use and consumption; 5) resource circulation; and 6) leakage (life cycle stage specific)
1) Increasing CE competitiveness; 2) supporting the CE; and 3) measuring the CE (overarching principles)

	


Sector and resource specific life cycle based categorisations
	Kautto and Lazarevic (2020) 
	1) Natural resource use; 2) resource retention; and 3) transformation of waste

	
	Syberg et al. (2021)
	1) Product design; 2) production; 3) use; 4) end-of-life (life cycle)

	
	Fadeeva and Van Berkel (2021)
	1) Material input; 2) product design; 3) manufacturing and service provision; 4) distribution and use; and 5) end of (first) life material management (life cycle)
1) Resource switch; 2) resource circularity; and 3) resource efficiency (CE strategies)


Table 1. Traditional and life cycle based categorisations of policy
3 Methods
This study adopts an exploratory, qualitative research approach to enable rich, interpretative and critical insights that cannot be gained through quantification to emerge (Creswell and Creswell, 2018). Qualitative methods are particularly advantageous when the topic of interest is emergent, dynamic and complex as is the case with the CE FTI policy landscape. This section presents the methods employed for policy identification and mapping.
3.1 Methods to identify relevant policies
Qualitative document review is the core methodological approach adopted in this study; FTI-focused EU policy documentation is the secondary data utilised (Bowen, 2009; Creswell and Creswell, 2018). The approach involved review, analysis and interpretation of EU policy documents and of academic literature articles relevant to the regulatory landscape of the FTI and the CE. There can be practical challenges when carrying out document reviews, particularly related to inevitably high volumes of unstructured data during the initial stages. Thus, as detailed below, a systematic approach was adopted throughout (Mackieson et al., 2019). 
Based on a preliminary review phase, the first author identified and compiled a list of seventeen policy documents (nine official and eight unofficial) relevant to the study context, which are available from the European Law website (EUR-lex) and the European Commission website. Then, the documents were shared with an external FTI policy expert based in Brussels to review and advise on the perceived completeness of the list. This was deemed necessary to improve reliability, since not all documentation can be presumed to be precise or complete (Bowen, 2009). During an online meeting in July 2022 between the policy expert and three of the authors (MP, PD, MA), the list of EU policy documents was discussed. This list was then supplemented by academic literature papers collected through a keyword search conducted in Google Scholar to access non-established policies (i.e. policy ideas). Keywords used for the search included ​​[policy or regulation or law or legislation or policy strategy or policy proposal or regulatory framework or government or governance or directives] and [fashion or textile or clothing or garments or apparel] and [circular economy or sustainability or sustainable or circular business model]. The search resulted in identification of an additional seven articles. In total, twenty-four documents were collected.
The analysis phase involved skimming, reading and interpretation of the documents to extract policies (Mackieson et al., 2019). Given the complexity of the emerging political CE agenda, interpretative analysis was required to build a critical understanding of the documentation (Myers, 2019). From the analysis of the documents, thirty policies were identified. However, some policies were elaborate, i.e. they included multiple items or instruments, causing difficulties with categorisation. So in the mapping these policies were broken down into their constituent items (see Table 3 for the final list of policies and Table A in Appendix 1 for the final list of policies and the source documents). Even in this phase of the research process, discussions were held with the policy expert partnering in the research helping validate the method and the relevance of the emerging policy dataset to the case of FTI and circularity. 
The final policy dataset includes three types of policies: established (policies which have been enacted in a single EU country or the whole EU and may or may not have been enforced; 9 policies identified from 7 official and 6 unofficial policy documents); in development (policies which have appeared in EU communications but have not been enacted yet; 11 policies identified from 2 official policy documents); and idea (policies which have appeared in academic literature or EU studies; 10 policies identified from 2 unofficial policy documents and 7 academic articles).
In the dataset there are policies extracted from documents that are: (1) FTI sector specific, (2) textile industry (TI) sector specific, and (3) relevant to multiple sectors (MS) and applicable to a range of product types, but often referencing FTI products (see Table A in Appendix 1). The policies include direct regulations, economic instruments, voluntary instruments, and education and information initiatives. Given that the majority of FTI supply chains span multiple jurisdictions and the policy dataset studied is EU-centric, the policies investigated cannot be considered as covering the entire spectrum of instruments that FTI entities are typically subject to. Further, to limit the scope, the dataset does not include policies that the EU is subject to, for example, protectionist measures such as tariffs and bans to restrict the transfer of second-hand clothing implemented by countries outside of the EU (Bukhari et al., 2018). Finally, in an effort to meaningfully delimit the boundaries of this work to CE in the FTI sector, the dataset does not include general-purpose policies. For example, the current Waste Framework Directive (which sets out key principles and goals to shift towards a CE and serves as a foundation for more specific and sector based CE policies) is not included, though FTI-specific instruments are. While this research focuses on the latter for simplicity, future iterations and applications of the Circular Policy Canvas could be more detailed to capture policies at different levels (i.e. CE specific and sector-based versus general-purpose) and the interactions among them.
3.2 Development and application of the method to map policies
To start with, the policies were categorised using the policy mechanisms introduced by Young et al. (1996). However, this table-based method was found to have several limitations including, for example, the lack of visualisation of the policies and how they interconnect. Hence, a novel and systematic method to make sense of a policy space was deemed necessary. Building on previous efforts to map policies using a life cycle approach (see Section 2.2), inspired by CE frameworks (EMF, 2013; Zeeuw van der Laan and Aurisicchio, 2021) and driven by our interpretation of the policy dataset, a method to categorise policies was developed, which untangles the complexity of a policy dataset with respect to CE principles.
The method involves mapping, clustering and tagging policies over a visual canvas (see Figure 1) using six dimensions, each of which is presented in Table 2 along with its types and definitions. The six dimensions were brought together from previous work to interpret the data as the analysis progressed. 
· Initially, the policies are tagged by the policy environment they create (dimension 1). Using this dimension, a policy is categorised as restrictive (i.e it penalises the linear economy) or supportive (i.e. it supports the development of a CE). 
· The policies are then mapped in the canvas using the resource life cycle[footnoteRef:2] (dimension 2) and CE loop (dimension 3) (Zeeuw van der Laan and Aurisicchio, 2021). The former means that a policy is categorised in relation to a life cycle phase. The resource life cycle dimension, including six phases, has been selected to provide a greater level of granularity in analysis than previously attempted (for example, three phases were used in Milios, 2018). Conversely,  the latter entails that a policy is categorised as addressing either the outer loop (i.e. recycling) or the inner loop (i.e. reuse). In the CE loop dimension, the inner loop type has been defined to subsume the three inner loops found in the butterfly diagram (EMF, 2013). Notably in categorising policies over the outer and inner loops only, the canvas assumes that waste generated can be recycled. [2:  The resource life cycle, in contrast to the product life cycle, details the journey in which resources transform through the states of materials, components and products.] 

· The policies are, then, clustered based on the CE strategy (dimension 4) that they aim to support (Bocken et al., 2016; Konietzko et al., 2020). Using this dimension, a policy is categorised as to whether it contributes to one of three strategies: narrow, slow or close the resource loops. To reduce the overall number of strategies, close has been defined to include the regenerate strategy, that involves use of non-toxic materials and renewable energy (Konietzko et al., 2020). 
· Finally, the policies are tagged by the system element they intervene on (dimension 5) (Zeeuw van der Laan and Aurisicchio, 2021) and, if applicable, by the circular business model they support (dimension 6) (EMF, 2021). The former means that a policy is categorised as addressing one of five elements: resource, infrastructure, data, actor and value. The system element dimension includes types whose definitions are data-driven. The latter, instead, entails that a policy addresses one of four CBMs: resale, rental, repair and remake. Notably, only four CBMs key to the transition to a CE in the FTI are considered (EMF, 2021), though more business models could be mapped in the canvas.
It is noteworthy that the six dimensions feature mutually exclusive types. For example, in the system element dimension, a policy can be assigned to one type only as it is the case for ‘EPR’ to value. In the resource life cycle dimension, as another example, a policy can also be assigned to one phase only as it is the case for ‘eco-design requirements’ to the Sourcing and Production phase. The decision to categorise each policy by the dominant type in each dimension was made to simplify the mapping and avoid duplication of policies as in reality a policy can intervene on multiple types in each dimension. For example, ‘EPR’ can be seen as intervening on both the value and infrastructure types of the system element dimension and ‘eco-design requirements’ (recyclability) on both the Sourcing and Production and Collection and Recovery phases of the resource life cycle dimension. Although this has been the guiding principle in the application of the method, exceptions have been made. For example, some broad policies have been categorised with multiple types in the CE loop and CE strategy dimensions as it is the case for ‘EU green public procurement’, while others have not been categorised by some dimensions as it is the case for ‘washing machine microfibre filters’ that has not been assigned a type in the CE strategy. Table B in Appendix 2 shows six examples of policy categorisation over the six dimensions including the categorisation rationale.

After a policy dataset is mapped on the canvas, analysis and interpretation of the output is performed to create awareness of the policies and how they are distributed. This enables an exploration of the relationships and connections to identify gaps and anticipate trajectories.
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Figure 1. Circular Policy Canvas template (authors’ own).
	Dimension
	Type 
	Type Definition

	(1) Policy Environment (PE)
	Restrictive 
	Penalise the linear economy and indirectly support the CE

	
	Supportive
	Support the CE and indirectly penalises the linear economy

	




(2) Resource Life Cycle
	Sourcing and Production (head)
	Material extraction and material, component & product design and manufacturing.

	
	Distribution (outer core)
	Product transportation, delivery and storage.

	
	Pre-Consumption (core)
	Product retailing, sales and acquisition.

	
	Consumption (core)
	Product ownership and use. 

	
	Post-Consumption (outer core)
	Product return for reuse, recycling, and disposal. 

	
	Collection and recovery (tail)
	Product collection, reconditioning, remake, material recycling and waste management.

	
(3) CE Loop
	Outer loop (recycling)
	Waste processing or converting into secondary raw materials.

	
	Inner loop (reuse)
	Product or component reusing for resale, rental, repair and remake.

	

(4) CE Strategy 
	Narrow the resource loops
	Reduce material and energy usage in product design and production, and use non-toxic materials and renewable energy.

	
	Slow the resource loops
	Extend and/or intensify the utilisation period of the product and components.

	
	Close the resource loops
	Close the loop between product recovery and material sourcing resulting in a circular flow by using wasted products, components and materials again.

	



(5) System Element (SE) 
	Resource
	Qualities and quantities of the resource (materials, components and products) including recycled material content, restrictions on materials, design requirements, etc. 

	
	Infrastructure
	Equipment and consumables including facilities, vehicles.

	
	Data
	Information gathered and provided including advertisements, certifications, standards, labels, definitions, etc.

	
	Actors
	Skills, actions and behaviours by all actors in the resource life cycle, i.e. material suppliers, manufacturers, distributors, retailers, consumers, collectors and recovers.

	
	Value
	Financial levy and incentives including fines, taxes, tax reductions, fees, contracts, tariffs, funds, etc.

	



(6) Circular Business Model (CBM) 
	Resale
	‘Peer-to-peer sale of second-hand items, third-party marketplaces and own-brand re-commerce and take-back’.

	
	Rental
	‘One-off peer-to-peer rentals by private owners as well as large-scale rental and subscription models by multi-brand platforms or individual brands’.

	
	Repair
	‘A faulty or broken product or component is returned back to a usable state’.

	
	Remake
	‘A product is created from existing products or components’.



Table 2. Dimensions used in the Circular Policy Canvas: dimension 1 is authors’ own; dimensions 2 and 5 are based on Zeeuw van der Laan and Aurisicchio (2021); dimension 3 is based on EMF (2013); dimension 4 is based on Bocken et al. (2018); and dimension 6 is based on EMF (2021, p.14).

4 Understanding current EU policies for a circular FTI
This section shows first how the policies were classified by using the conventional policy mechanism categories (Young et al., 1996) and then how they were mapped onto the Circular Policy Canvas. 

4.1 FTI policies classified using the four policy mechanisms
The dataset of policies is initially categorised in Table 3 based on the policy mechanisms introduced by Young et al. (1996) and developed by other scholars, such as Cocklin (2009), namely: (1) direct regulation (DR), (2) economic instrument (EI), (3) education and information initiative (EII), and (4) voluntary instrument (VI). The policies are also presented in terms of their maturity level including established (E), in development (D) and idea (I). As Table 3 displays, a combination of different policy mechanisms can be found among established policies as well as those that are in development or an idea. The policy mechanism categorisation subsumes different dimensions such as coerciveness of policies (voluntary instrument versus direct regulation) and purpose of policies (education and information versus incentivisation through economic instruments). Despite its usefulness, this conventional categorisation does not provide a systemic assessment of policies that reflect the life cycle of FTI products and specific CE characteristics like the CE strategies, CE loops, socio-technical elements and circular business models. Without these CE-specific references, the policy mechanism categorisation falls short as a tool to map the policy landscape systematically for CE purposes.

	Policy
	Descriptor
	Mat.
	Cat.

	Restricting harmful chemicals
	Restriction on the presence of chemicals in textile products to improve its environmental performance along its life cycle (EU, REACH).
	E
	DR

	Unsold good destruction disclosure & ban
	Obligation on large companies to publicly disclose the number of products they discard or destroy & bans on the destruction of unsold or returned textiles (France, Anti-waste Law; EU, ESPR).
	E*
	DR

	EU Green Public Procurement
	Companies are encouraged to use their purchasing power to choose goods & services with lower impacts on the environment (EU, GPP).
	E
	VI

	EU Ecolabel
	EU Ecolabel on textile products guarantees a more sustainable fibre production, a less polluting production process, strict restrictions on the use of hazardous substances & a long-lasting final product (EU, ECT).
	E
	VI

	Separate textile waste collection
	EU member states to establish systems for the separate collection of textile waste by 1st January 2025 (EU, WFD).
	E
	DR

	Tax reductions on reuse & repair
	Reduction on taxes, e.g. value-added taxes (VAT) on reuse & repair activities that keep products in use (Sweden, Further reduced VAT; EU, SSCT).
	E*
	EI

	Right to Repair
	Improve the repairability of products & empower citizens to repair (EU, Right to Repair Briefing).
	E
	DR, EII

	Extended Producer Responsibility
	Requirement for producers to take financial or other responsibility for the treatment & disposal of the products they put on the market (France, Environmental Code; EU, SSCT).
	E*
	EI

	Washing machine microfibre filters
	Obligation for all washing machines to be equipped with a dedicated microfibre filter as of January 2025 (France, Anti-waste Law; EU, ESPR).
	E*
	DR

	Ban planned obsolescence 
	Ban on several practices associated with early obsolescence including planned obsolescence practices (EU, ESPR).
	D
	EI

	Eco-design requirement
	Product-specific eco-design requirements to increase textiles’ performance in terms of durability, reusability, reparability, fibre-to-fibre recyclability & mandatory recycled fibre content (EU, SSCT; EU ESPR).
	D
	DR

	Streamline cross-border market surveillance
	Coordination and support for cross-border market surveillance practices in the EU & assurance of cross-sectoral coordination between different Administrative Cooperation Groups (EU, SSCT).
	D
	EII,
DR

	Public procurement
	Leveraging the weight of public spending to boost demand for more environmentally sustainable products by setting mandatory criteria for the public procurement of these products (EU, ESPR).
	D
	EI,
DR

	Labelling transparency 
	Consumers must be provided with information at the point of sale about a commercial guarantee of durability as well as information relevant to repair, including a repairability score (EU, ESPR; EU, SSCT). 
	D
	EII,
DR

	Greater access to CE services 
	Greater access to spare parts, upgrades & repairs, while taking into account affordability, boosting consumer convenience & giving consumers access to higher-quality products (EU, ESPR).
	D
	DR

	Criteria to distinguish waste
	Develop criteria to avoid that waste streams are falsely labelled as second-hand goods when exported from the EU, for example, making a distinction between waste and second-hand textile products (EU, SSCT).
	D
	EII

	Regulating waste export
	Export of textile waste to non-OECD countries is only allowed when such countries notify the EU of their willingness to import specific types of waste & demonstrate their ability to manage it sustainably (EU, RSW).
	D
	DR, EII


	Digital product passport
	Introduction of digital product passports enabling products to be tagged, identified and linked to data relevant to their circularity & sustainability (EU, ESPR; EU, SSCT). 
	D
	DR, EII

	Circular economy growth skills 
	Promoting upskilling, reskilling & acquisition and transfer of green & digital skills, including knowledge of LCA & value chain assessment (EU, SSCT).
	D
	EII

	CBMs funds & investments
	Promoting circular business (and start-ups and innovation) models through investment, funding & other incentives (EU, SSCT).
	D
	EI

	Harmonising waste collection & sorting
	Need to develop and harmonise collection & sorting policies (such as separate collection and management of textiles).
	I
	DR

	Production carbon tax
	A carbon tax targeting fashion corporations responsible for greenhouse gas emissions in their production processes.
	I
	EI

	Taxes on resource use & new products
	Increasing cost of virgin raw materials to raise the price of new products. 
	I
	EI

	Mandatory recycled content
	A mandatory minimum percentage of recycled content for textile products. 
	I
	DR

	Transparency in advertising practices 
	Regulation requiring clothing advertising/ marketing to contain explicit reference to the carbon footprint of the garment & employment conditions of factory workers.
	I
	DR, EII


	Transparent certifications & standards
	Ensuring accessibility by the general public to a given item of clothing’s environmental & social impact via establishing & publicising certifiable standards.
	I
	DR, EII

	Pay-as-you-throw (PAYT)
	Residents are charged for waste collection based on amount discarded.
	I*
	EI

	Accessible waste collection points
	Ensuring textile waste collection services are easy to use & accessible so that residents are aware of it & reduces the effort of participation.
	I
	DR, EII

	Citizen-focused education initiatives
	Education systems to create awareness about the use of clothing, the environmental & social implications, facilitating repair, exchange & reuse.
	I
	EII

	High-quality repair certifications
	Certification of repair among workshops to guarantee the quality of the product.
	I
	DR, EII



Abbreviations. 
Description: ESPR: Ecodesign for Sustainable Products Regulation (European Commission COM (2022) 140); SSCT: Strategy for Sustainable and Circular Textiles (European Commission COM (2022) 141); REACH: Registration, Evaluation, Authorisation and Restriction of Chemicals; RSW: Regulation on the shipments of waste (European Commission COM (2021) 709); ECT: Ecolabel Clothing and Textiles; WFD: Waste Framework Directive; GPP: EU Green Public Procurement.
Maturity (Mat.): E: Established (E*: Established in one or more EU countries); D: Development, I: Idea.
Policy mechanism category (Cat.): DR: Direct regulation; EI: Economic instrument; EII: Education and information initiative; and VI: Voluntary instrument.
*Note that PAYT is an ‘Established’ instrument in municipal water management in the EU but here is classified as Idea because it has not emerged in FTI.

Table 3. Policies classified over the four policy mechanisms.


4.2 The Circular Policy Canvas: Mapping the Policies
The Circular Policy Canvas, mapping the thirty policies, is shown in Figure 2. In what follows, the findings of the analysis are presented focusing on the six dimensions of the canvas.
Dimension 1: Policy environment (tag assigned to selected policies). The majority of the policies directly support the growth of a CE in FTI (see policies tagged with a green line in Figure 2). However, there is a subset of restrictive policies (e.g. ban on planned obsolescence) that aim to achieve this indirectly by creating an unfavourable environment for a linear economy (see policies tagged with a red line in Figure 2).

Dimension 2: Resource life cycle (vertical sections of the canvas in Figure 2 labelled with life cycle phase names). The policies primarily target the head of the resource life cycle, the Sourcing and Production phase (6 policies[footnoteRef:3]) and the tail of the resource life cycle, the Collection and Recovery phase (10 policies). To a less extent they also target the core of the life cycle namely the Pre-Consumption (5 policies) and Consumption (3 policies[footnoteRef:4]) phases. Notably, there is just one policy targeting the Distribution phase and two policies in the Post-Consumption phase. Further, there are three policies depicted at the bottom of the canvas that support all life cycle phases. It can also be seen that established policies are mainly concentrated in the tail of the life cycle (4 EU policies), followed by the core (2 EU polices and 2 enforced in France only) and the head (1 EU policy). Overall, it is evident that the policies are not balanced across the six life cycle phases. [3:  Note that the Eco-design requirements policy has been split into three components, namely 1) durability, longevity, 2) recyclability, and 3) fibre-to-fibre content.]  [4:  Note that the EU Ecolabel policy has been split into two components, namely 1) long last product, and 2) sustainable fibre production.] 


Dimension 3: CE loop (horizontal sections of the canvas in Figure 2 labelled with CE loop names). The policies within the six life cycle phases address either the outer loop (recycling, 15 policies) or the inner loop (reuse, 10 policies). Four policies are on the boundary between the two CE loops and further three at the bottom of the canvas, supporting both loops. Scanning the maturity level of the policies, it can be seen that the outer loop displays more established policies such as EPR, separate textile waste collection and EU ecolabel. Overall, it can be seen that the policies are more concentrated in the outer loop than the inner loop. Further, the outer loop is supported through more mature policies indicating that it receives greater attention than the inner loop where policies are more effective enablers of high value circularity.

Dimension 4: CE strategy (clusters of policies marked with annotated dotted lines). The policies in the Sourcing and Production, Pre-Consumption and Consumption phases aim to narrow, slow and close the resource loops, while the policies in the Post-Consumption and Collection and Recovery phases aim to close the resource loops only. Notably, three policies at the bottom of the canvas do not indicate a specific CE strategy. Overall, it appears that the majority of the policies primarily tackle the strategies to narrow and close the resource loops, while slowing resource use is less targeted.

Dimension 5: System element (five tags assigned to all policies). The policies in the Sourcing and Production phase intervene on either the resource (3 policies) or value (3 policies). Interestingly, value-centred policies in this phase are all restrictive, aiming to penalise the linear economy through taxes on carbon production and material usage, and bans on planned obsolescence business models. The resource-centred policies, instead, aim to regulate recycled content in new product development, restrict harmful chemicals and set eco-design requirements. In this phase, there is just one established policy with the rest split between policies in development and ideas.

     Conversely, the policies in the Collection and Recovery phase intervene on either the infrastructure (4 policies), data (4 policies) or value (2 policies). Regarding the infrastructure-centred policies in this phase, there are instruments to provide accessible waste collection points, create a separate collection system for textiles and improve collection and sorting at the recycling level as well as to deliver greater access to CE services at the reuse level. The data-centric policies target the reuse level calling for the right to repair and certifications of high-quality repair, in addition to the recycling level proposing to introduce criteria to distinguish waste and regulate waste export. Among the value-centric policies, there are restrictive instruments such as costs on producers to bear product end-of-life responsibility for recycling as well as supportive instruments such as tax reductions on VAT for repair. In the Collection and Recovery phase there are four established policies, three in development and three ideas indicating a greater maturity than the Sourcing and Production phase.

Overall, it appears that the majority of policies intervene on data (11 policies) and value (9 policies) with infrastructure (5 policies), resource (3 policies), and actor (2 policies) addressed less frequently. In places there is a relationship between system elements and life cycle phases. For example, policies target primarily resource and value in the Sourcing and Production phase, data and value in the Pre-Consumption phase, and infrastructure and data in the Collection and Recovery phase.

Dimension 6: Business model (four tags assigned to relevant policies). The policies supporting the four CBMs sit on the inner loop (reuse) of the CE and aim to slow and close the resource loops. These address mainly the repair business model (9 policies). Some of the policies also support resale, rental and remake business models (4 policies) through providing tax reductions for business, consumer focussed education initiatives and charging consumers for textile waste collection.

[image: ]
Note on Eco-design requirements & EU Ecolabel: these policies have been broken down into three and two items respectively to categorise specific instruments.
Figure 2. Circular Policy Canvas.

5 Discussion 
Mapping the CE policies related to FTI on the Circular Policy Canvas enables the identification of multiple gaps in the EU policy approach. Such gaps also represent opportunities to strengthen and further policy efforts. A close look at the maturity level of the policy landscape demonstrates that established policies constitute only a minority of the identified interventions (9/30), whilst policies that are in development and ideas are more common (21/30). This reflects the relatively recent emergence of CE policy space in the EU (2015). Given its recency, the policy landscape remains fluid as the CE agenda in FTI evolves and matures. At times, our analysis indicates policies that have only been implemented in a limited number of member states and not yet fully integrated into the EU policy framework.
5.1 Displacing the linear economy
The Circular Policy Canvas illustrates that the current EU policy agenda predominantly supports the scaling of circular activities, with only few established, in development and idea policies that penalise the linear economy (e.g. bans on planned obsolescence, disclosure and bans on unsold good destruction and FTI-specific pay-as-you-throw). With regards to this observation, it is important to note that CE activities do not automatically displace linear activities, as illustrated by studies examining rebound effects (e.g. Zink and Geyer, 2017). Therefore, more attention must be placed on phasing out linear characteristics of economic activities deliberately, whilst simultaneously creating an enabling environment for circularity. This would ensure both consistency and coherence in the agenda (Rogge and Reichardt, 2016) and represent a more transformational change (Kautto and Lazarevic, 2020). For example, future eco-design requirements could be combined with taxes on virgin material content for strong mutual reinforcement between enabling a CE and phasing out the linear economy.
5.2 Imbalance of policy support across the resource life cycle
The findings show an uneven distribution of policy support across the resource life cycle. Policies are clustered mainly in the head (i.e. Sourcing and Production) and tail (i.e. Collection and Recovery) of the life cycle with only a few policies in the core (i.e. Pre-Consumption and Consumption) and very few in the outer core (i.e. Distribution and Post-Consumption). 
Regarding the head of the life cycle (Sourcing and Production), although there are six policies, only one is established across the entire EU region (REACH). Immature policy presence in this phase could be regarded as problematic given that fibre cultivation, textile processing and manufacturing are associated with high environmental and social impacts (Niinimäki et al., 2020). As 60% of the value of the FTI is accounted for outside of the EU (EU, 2020), this phase typically occurs in low-income regions with underdeveloped regulation or lax enforcement leading to environmental and social challenges, affecting societies far away from the point of consumption (Boström and Micheletti, 2016; Niinimäki et al., 2020; Shirvanimoghaddam et al., 2020). Stringent and comprehensive eco-design requirements could help to ensure that FTI brands account for, and reduce, their environmental impact earlier in the life cycle.
The findings indicate an intensive focus on the tail of the life cycle (Collection and Recovery); this phase contains the most established policies. These policies often build on the EU waste management, which is one of the well-established and oldest policies supporting circularity. However, policy layering and patching that builds on pre-existing policies, such as the European Waste Framework Directive, may support circularity only to some extent as it can lack specificity due to its piecemeal nature (Fitch-Roy et al., 2020; Maitre-Ekern, 2021). Furthermore, late intervention at the tail prevents a more proactive approach to maintaining resource value. Too much emphasis on end-of-life interventions can, in fact, deter high-value circular FTI activities unless similar levels of policy development is achieved in the earlier phases of the life cycle. Even the more novel end-of-use interventions, such as EPR, may not achieve their desired impact unless they simultaneously target proactive waste avoidance. This is important since some EPR policies solely shift financial responsibility for waste management contributions onto producers using a levy approach (Maitre-Ekern, 2021). This remains the case with France’s EPR scheme, which has enabled a steady increase in post-consumer textile collection but falls short of radically reducing the FTI waste in the first instance (Bukhari et al., 2018). Maitre-Ekern (2021) emphasises this shortcoming and calls for a proactive Pre-Market Producer Responsibility, rather than a reactive EPR. EPR would be most effective when combined with interventions at the design phase, such as the eco-design requirements policy that is currently in development. 
In the core of the life cycle (Pre-consumption and Consumption) the analysis highlights a gap with sparse established policies. A notable finding is that the EU ecolabel is the only established policy directed at citizens, despite these actors being key since they determine consumption choices and behaviours. Despite being established, the EU ecolabel remains voluntary. Voluntary ecolabels and related information approaches have been criticised for promoting weaker forms of sustainability by shifting the responsibility on to the citizens. This may fail to produce remarkable outcomes (Johansson and Henriksson, 2020; Lorek and Spangenberg, 2014; Milios, 2018) and even lead to greenwashing (Adamkiewicz et al., 2022; Sahimaa et al., 2023). On this basis the EU ecolabel will only be effective if citizens are well-equipped to understand and act upon the information communicated. Furthermore, there are very few policies targeting citizens to influence prolonged usage of garments. This is despite empirical evidence suggesting that clothes are often discarded prematurely due to psychological rather than functional reasons (e.g. preference for new styles) (Armstrong et al., 2016; Bianchi and Birtwistle, 2010). Overall, it seems that in the current approach, social issues are secondary to technological and economic aspects that dominate the content of most policies (Calisto Friant et al., 2021). A successful CE policy agenda clearly necessitates the development of policies targeting citizens in terms of behaviours, skills and actions. 
In the outer core of the life cycle (Distribution and Post-Consumption), the Circular Policy Canvas indicates a clear gap with just one policy in the Distribution phase, focussing on cross-border market surveillance. While freight and transportation policies are slowly integrating environmental considerations in recent legislations, they remain a gap for the FTI sector where the distribution accounts for a significant share of associated emissions. The Post-Consumption phase is also little supported with just two policies, namely citizen-focused education initiatives and pay and you throw. The introduction of citizen-focused education initiatives has been laid out in the EU agenda to ensure coherence with other established and proposed policy instruments. However, at the time of writing, these educational interventions only represent policy ideas. Further, the psychological barriers of circularity that have been noted in the literature (e.g. contamination concerns highlighted by Baxter et al., 2017 and Clube and Tennant, 2020) are not accounted for by current policy. Transformative policies that address “the social organisation of consumption at the social, cultural, economic and material levels” (Niinimäki et al., 2020, p.198) are essential in the CE policy landscape to promote sufficiency and prevent waste being created (Garcia-Ortega et al., 2023; Lorek and Spangenberg, 2014; Maitre-Ekern, 2021).
5.3 Uneven split of policies across the two CE loops
Another area where policy action is required relates to the CE loops as most established policies support the outer loop (i.e. recycling) rather than the inner loop (i.e. reuse). An emphasis on recycling over reuse risks short circuiting higher-value reuse activities without necessarily querying the underlying high volume industry logic. The focus on recycling is especially limited and premature since collection rates are low, and there remains a lack of scaled recycling technologies, especially for blended fibres (Coscieme et al., 2022; Leal Filho et al., 2019). Hence, recycling based on technological solutionism may be overemphasised in the current policy arrangement (Clube and Tennant, 2023).
To retain value longer, reuse and maintenance activities must be enabled through the eco-design requirements policy that is currently in development. Specifically, the policy intends to promote “durability, reusability, reparability [and] fibre-to-fibre recyclability” of textile products (EC, 2022, np) and support information requirements, such as EU eco-labelling and digital product passports. It is only in this way that CBMs such as repair, rental, resale and re-make will be supported and a circular FTI will deliver the intended sustainability outcomes. However, it is also clear that more specific and targeted initiatives are required for each of these CBMs to thrive. For example, the repair CBM is complex to implement (Maitre-Ekern, 2021; Pal and Gander 2018), while rental garment services may be unappealing for citizens alongside current fast fashion trends as the economic incentives are misaligned (e.g. the financial or time effort may not be deemed worthwhile) (Clube and Tennant, 2020). Therefore, a policy such as right to repair will only be transformative if further instruments are introduced to increase the adaptation of citizen behaviours to engage in and facilitate these practices. 
5.4 Policies targeting actors, resources and infrastructure are less represented
The analysis also shows that most policies target the data and value system elements resulting in less attention to the actor, resource and infrastructure. 
Regarding the actor, CE policies predominantly focus on the citizen as a consumer or user (e.g. correct disposal). However, policies that target citizens in other roles, such as volunteers and employees operating in commercial and non-commercial settings are essential given the growing relevance of citizen initiatives to promote CE, such as repair cafes and community libraries of things (Bradley and Persson, 2022). To support citizens in a fuller capacity, CE policies in the FTI should ensure that appropriate incentives and vocational skill sets are also nurtured (e.g. skills for repairability) (Clube, 2022). Additionally, the role of sustainability-focused organisations working in the area of FTI (e.g. Fashion For Good, Global Organic Textile Standard) need careful consideration in policymaking to build on their existing expertise and policy ideas. 
Relating to infrastructure, most policies focus on collection and sorting, which is an important prerequisite for resource revalorisation. This is sensible as, at present, collection points are limited in some areas, whilst textile sorting is a highly manual process, with blended textiles being especially problematic (Coscieme et al., 2022). However, as mentioned in section 5.3, it leaves a gap since scaled recycling technological infrastructure is not yet commercially available, and therefore, there is often no clear end-of-life destination for collected and sorted textiles (Bukhari et al., 2018; Leal Filho et al., 2019). This remains a fundamental challenge for the sector; infrastructure is essential to enable textiles to be managed safely within the EU to prevent undesirable exports to developing regions (Bukhari et al., 2018). 
With respect to the resource, the eco-design requirements policy will influence how garments are designed, while the idea to set a minimum percentage of recycled content for FTI products will stimulate the market for secondary materials. It is, however, unlikely that the FTI can become circular with just these two resource-centric policies. As mentioned, there is clearly a need for incentives to boost innovation in fibre-to-fibre recycling and fibre reuse, which has been outlined in the recent strategy communication (EC, 2022). It is necessary to ensure that textile developers produce materials of sufficient quality for future reuse and meet performance, safety and durability standards (Policy Hub, 2019). Further, to enable a global market for secondary raw material to emerge, it is critical to introduce policies to support the flow and trade of waste, recycled intermediate-products and waste scraps.
6 Conclusions
Practices of thorough policy mapping are critical to accelerate the CE transition by facilitating policy alignment across the full life cycle. Previous attempts to map policies have combined the life cycle phases with the dimensions of either policy coerciveness or CE strategies (Milios, 2018; Fadeeva and Van Berkel, 2021), leaving important considerations unaddressed. To reflect the complex nature of CE and multi-faceted reality of the policy landscape, this paper introduced new and more comprehensive dimensions for policy mapping. Extending previous research, the paper contributes a novel Circular Policy Canvas that represents the first attempt at modelling a policy landscape by combining six CE-related dimensions into a visual method. Through the six phases of the resource life cycle dimension, the canvas provides a more granular understanding of policy than previously attempted. Further, in past research, policy has not been mapped by dimensions like policy environment, CE loop, system element and circular business model. In particular, the system element dimension provides a new way to understand how policy intervenes on key systemic and structural levers that can be influenced. The canvas can assist policymakers and researchers to gain a holistic understanding of policies, identify gaps, and shed light on areas requiring realignment of policies to maximise synergies between instruments and goals. The Circular Policy Canvas is versatile and can be used for analysis of other sectors.
The analysis of the FTI suggests that current EU policies are immature and clear gaps exist in the regulatory approach. Fundamentally, on top of the policies that have been enacted, reinforcing policy needs to be developed to more explicitly phase out linear activities. Otherwise, there is a risk that the CE will develop alongside the existing linear economy, resulting in rebound effects. The use of a life cycle approach to mapping showed the prevalent focus on policy in the head and tail of the resource life cycle, which was nevertheless found to provide insufficient support. More comprehensive policy support directed at citizens in the core of the life cycle is needed to foster enabling circular behaviours. Further, if CBM adoption is to expand, the inner loop (i.e. reuse) requires attention beyond the eco-design requirements policy, for example, by introducing policies which are focused around stimulating specific circular business models. Finally, the current policy mix was found to neglect CE actors, resources and infrastructure compared to data- and value-centric policies. Overall, the analysis showed that there is an opportunity to make meaningful interventions to cover all phases of the resource life cycle and ensure that policies work in harmony. 
6.1 Limitations and Further Research 
Whilst the findings contribute to the limited literature relating to CE policy for the FTI, it is important to acknowledge that this sector does not operate in isolation. The FTI is likely impacted by a plethora of other policy domains within the EU. In particular, broader sector agnostic environmental legislations are likely to interact with CE policies, requiring careful consideration in policy mapping exercises. If these policy impacts are not accounted for there is a risk that the circularity of the FTI is in competition with that of other sectors. Furthermore, given that the FTI is characterised by global supply chains, companies may be governed by regulatory requirements from other jurisdictions (Arrigo, 2020). These challenges have been illustrated by scholars, such as Domenech and Bahn-Walkowiak, (2019) who have drawn attention to the entangled nature of policy. However, as Kautto and Lazarevic (2020) highlight, to map all possible related policies is a huge task, particularly as other policies may have unforeseen interactions. While some policies are overarching across sectors to promote circularity, the sectoral policies are frequently not designed to account for the interactions with other waste streams, industries and resources. These complexities present multiple areas for future research to apply and further the Circular Policy Canvas approach. For example, there would be merit in broadening the scope of the policy analysis to identify complementary and incongruent policies in the EU for other sectors that impact the FTI (e.g. plastics, transport, energy) or to explore how CE policies interact with global targets such as UN sustainability goals or net-zero emissions targets. 
On the other hand, there is an opportunity to utilise the canvas to take a narrower but deeper focus, such as through conducting micro analysis of policies relevant to a specific CBM or product. Finally, it should be highlighted that policy is dynamic, developing and subject to legislative additions as well as reversals. Hence, the instruments presented in this article are a snapshot of the current policy agenda. There is, therefore, an opportunity for scholars to utilise the Circular Policy Canvas over an extended time period to observe temporal policy shifts.
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Appendix 1

	Policy
	Source
	Sect.
	Juris.

	Restricting harmful chemicals
	Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the Registration, Evaluation, Authorisation and Restriction of Chemicals - REACH.
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:02006R1907-20140410
	MS, TI, FTI
	EU

	Unsold good destruction disclosure & ban
	Loi relative à la lutte contre le gaspillage et à l’économie circulaire, 2020. Anti-waste Law.
Note: This instrument is a component of this French law. The policy is also part of the ESPR, and SSCT.
https://www.legifrance.gouv.fr/jorf/id/JORFTEXT000041553759/
	MS
	FR

	EU Green Public Procurement
	EU Green Public Procurement (GPP) Criteria for Textile Products and Services, 2020 – Guidance Document, European Commission, JRC120265. 
Note: This instrument is a specialised version of the GPP.
https://ec.europa.eu/environment/gpp/pdf/200406_JRC120265_eu_green_public_procurement_criteria_for_textile_products_and_services_guidance_document.pdf
	TI
	EU

	EU Ecolabel
	EU Ecolabel - Clothing and Textiles, 2014.
https://environment.ec.europa.eu/topics/circular-economy/eu-ecolabel-home/product-groups-and-criteria/clothing-and-textiles_en
	TI, FTI

	EU

	
	European Commission (2014) Commission decision of 5 June 2014 Establishing the ecological criteria for the award of the EU Ecolabel for textile products. https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32014D0350
	TI, FTI
	EU

	Separate textile waste collection
	European Commission Revision of the Waste Framework Directive (WFD), 2018.
Note: This instrument appeared in the 2018 WFD.
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02008L0098-20180705
https://environment.ec.europa.eu/topics/waste-and-recycling/waste-framework-directive_en
	MS, TI



	EU

	
	Circular Economy Perspectives in the EU Textile sector. EUR 30734 EN, Publications Office of the European Union, Luxembourg, 2021, ISBN 978- 92-76-38646-9, doi:10.2760/858144, JRC125110.
https://publications.jrc.ec.europa.eu/repository/handle/JRC125110

	TI

	EU

	
	European Environment Agency, 2021, EEA Report No 15/2021.
Progress towards preventing waste in Europe — the case of textile waste prevention. https://www.eea.europa.eu/publications/progressing-towards-waste-prevention-in
	TI

	EU

	Tax reductions on reuse & repair
	Further Reduced VAT on certain repairs. The Tax Committee's report 2021/22:SkU23. Skatteutskottets betänkande 2021/22:SkU23.
Note: This policy is a component of the Swedish bill to reduce VAT on the repair of certain goods. This instrument is also part of the SSCT.
https://www.riksdagen.se/sv/dokument-lagar/arende/betankande/ytterligare-sankt-mervardesskatt-pa-vissa_H901SkU23
https://www.regeringen.se/rattsliga-dokument/proposition/2022/12/prop.-20222335
	MS, FTI
	SE

	
	Promoting the Repair Sector in Sweden, 2020.
https://lucris.lub.lu.se/ws/portalfiles/portal/77933910/Promoting_the_repair_sector_in_Sweden_2020_IIIEE.pdf
	MS, TI, FTI
	SE

	Right to Repair
	Right to Repair Briefing
https://www.europarl.europa.eu/RegData/etudes/BRIE/2022/698869/EPRS_BRI(2022)698869_EN.pdf
	MS, TI

	EU


	Extended Producer Responsibility
	French Environmental Code, Article L. 541-10, 1975 - EPR.
Note: This policy is a component of this French code, which has been extended over time. This instrument is also part of the ESPR and SSCT.
	MS

	FR

	Washing machine microfibre filters
	Loi relative à la lutte contre le gaspillage et à l’économie circulaire, 2020. Anti-waste Law.
Note: This instrument is a component of this French law. The instrument is also part of the ESPR.
https://www.legifrance.gouv.fr/jorf/id/JORFTEXT000041553759/
	MS, TI, FTI


	FR

	
	Microplastics from textiles: towards a circular economy for textiles in Europe.
https://www.eea.europa.eu/publications/microplastics-from-textiles-towards-a/microplastics-from-textiles-towards-a
	TI, FTI

	EU

	Ban planned obsolescence 
	European Commission COM (2022) 140.
Ecodesign for Sustainable Products Regulation (ESPR).
Note: This instrument is a component of ESPR.
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52022DC0140&qid=1649112555090
	MS, TI, FTI

	EU

	Eco-design requirement
	European Commission COM (2022) 141.
EU Strategy for Sustainable and Circular Textiles (SSCT).
Note: This instrument is the strategy for textile within the SSCT.
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/12822-EU-strategy-for-sustainable-textiles_en
	TI, FTI



	EU

	
	European Commission COM (2022) 140.
Ecodesign for Sustainable Products Regulation (ESPR).
Note: This instrument is the core of the EPSR.
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52022DC0140&qid=1649112555090
	MS, TI, FTI
	EU

	Streamline cross-border market surveillance
	European Commission COM (2022) 141.
EU Strategy for Sustainable and Circular Textiles (SSCT).
Note: This instrument is a component of SSCT.
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/12822-EU-strategy-for-sustainable-textiles_en
	TI, FTI

	EU

	Public procurement
	European Commission COM (2022) 140.
Ecodesign for Sustainable Products Regulation (ESPR).
Note: This instrument is a component of ESPR.
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52022DC0140&qid=1649112555090
	MS, TI, FTI

	EU

	Labelling transparency 
	European Commission COM (2022) 140.
Ecodesign for Sustainable Products Regulation (ESPR).
Note: This instrument is a component of ESPR.
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52022DC0140&qid=1649112555090
	MS, TI, FTI


	EU

	
	European Commission COM (2022) 141.
EU Strategy for Sustainable and Circular Textiles (SSCT).
Note: This instrument is a component of SSCT.
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/12822-EU-strategy-for-sustainable-textiles_en
	TI, FTI

	EU

	Greater access to CE services 
	European Commission COM (2022) 140.
Ecodesign for Sustainable Products Regulation (ESPR).
Note: This instrument is a component of ESPR.
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52022DC0140&qid=1649112555090
	MS, TI, FTI


	EU

	Criteria to distinguish waste
	European Commission COM (2022) 141.
EU Strategy for Sustainable and Circular Textiles (SSCT).
Note: This instrument is a component of SSCT.
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/12822-EU-strategy-for-sustainable-textiles_en
	TI, FTI

	EU

	Regulating waste export
	European Commission COM (2022) 141.
EU Strategy for Sustainable and Circular Textiles (SSCT).
Note: This instrument is a component of SSCT.
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/12822-EU-strategy-for-sustainable-textiles_en
	TI, FTI

	EU

	Digital product passport
	European Commission COM (2022) 140.
Ecodesign for Sustainable Products Regulation (ESPR).
Note: This instrument is part of ESPR.
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52022DC0140&qid=1649112555090
	MS, TI, FTI
 
	EU

	
	European Commission COM (2022) 141.
EU Strategy for Sustainable and Circular Textiles (SSCT).
Note: This instrument is a component of SSCT.
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/12822-EU-strategy-for-sustainable-textiles_en
	TI, FTI
	EU

	Circular economy growth skills 
	European Commission COM(2022) 141.
EU Strategy for Sustainable and Circular Textiles (SSCT).
Note: This instrument is a component of SSCT.
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/12822-EU-strategy-for-sustainable-textiles_en
	TI, FTI
	EU

	CBMs funds & investments
	European Commission COM(2022) 141.
EU Strategy for Sustainable and Circular Textiles (SSCT).
Note: This instrument is a component of SSCT.
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/12822-EU-strategy-for-sustainable-textiles_en
	TI, FTI
	EU

	Harmonising waste collection & sorting
	Circular Economy Perspectives in the EU Textile sector. EUR 30734 EN, Publications Office of the European Union, Luxembourg, 2021, ISBN 978- 92-76-38646-9, doi:10.2760/858144, JRC125110.
https://publications.jrc.ec.europa.eu/repository/handle/JRC125110
	TI
	EU

	
	EEA Report No 15/2021.
Progress towards preventing waste in Europe — the case of textile waste prevention.
https://www.eea.europa.eu/publications/progressing-towards-waste-prevention-in
	TI
	EU

	Production carbon tax
	Regulation for Promoting Sustainable, Fair and Circular Fashion.
https://www.mdpi.com/2071-1050/14/1/502
	FTI 

	N/A

	
	Three Futures Scenarios of Policy Instruments for Sustainable Textile Production and Consumption as Portrayed in the Finnish News Media.
https://www.mdpi.com/2071-1050/13/2/594
	TI
	N/A

	Taxes on resource use & new products
	Promoting the Repair Sector in Sweden.
https://lucris.lub.lu.se/ws/portalfiles/portal/77933910/Promoting_the_repair_sector_in_Sweden_2020_IIIEE.pdf
	MS, TI, FTI
	SE

	
	Regulation for Promoting Sustainable, Fair and Circular Fashion.
https://www.mdpi.com/2071-1050/14/1/502
	FTI
	N/A

	
	Overarching policy framework for product life extension in a circular economy—A bottom-up business perspective.
https://onlinelibrary.wiley.com/doi/full/10.1002/eet.1927
	MS
	N/A

	Mandatory recycled content
	Study on the technical, regulatory, economic and environmental effectiveness of textile fibres recycling.
https://op.europa.eu/en/publication-detail/-/publication/739a1cca-6145-11ec-9c6c-01aa75ed71a1/language-en
	TI
	EU

	
	Regulating a Circular Economy for Textiles in Australia.
https://ulir.ul.ie/bitstream/handle/10344/10245/Payne%20et%20al_2021_Regulating%20a%20Circular%20Economy.pdf?sequence=2
	TI
	AU

	Transparency in advertising practices 
	Regulation for Promoting Sustainable, Fair and Circular Fashion.
https://www.mdpi.com/2071-1050/14/1/502
	FTI 
	N/A

	
	Dress and the city: a comparative study of clothing and textiles environmental policy in five European cities.
https://www.researchgate.net/publication/354567375_Dress_and_the_city_a_comparative_study_of_clothing_and_textiles_environmental_policy_in_five_European_cities
	TI, FTI
	EU

	Transparent certifications & standards
	Regulation for Promoting Sustainable, Fair and Circular Fashion.
https://www.mdpi.com/2071-1050/14/1/502
	FTI 

	N/A

	
	Advancing to a Circular Economy: three essential ingredients for a comprehensive policy mix.
https://link.springer.com/article/10.1007/s11625-017-0502-9
	MS
	N/A

	Pay-as-you-throw
	Regulation for Promoting Sustainable, Fair and Circular Fashion.
https://www.mdpi.com/2071-1050/14/1/502
	FTI 

	N/A

	
	Improving recycling of textiles based on lessons from policies for other recyclable materials: A minireview.
https://www.sciencedirect.com/science/article/abs/pii/S2352550920300075
	TI
	N/A

	Accessible waste collection points
	Guidance for separate collection of municipal waste.
https://op.europa.eu/en/publication-detail/-/publication/bb444830-94bf-11ea-aac4-01aa75ed71a1
	TI
	N/A

	Citizen-focused education initiatives
	Regulation for Promoting Sustainable, Fair and Circular Fashion.
https://www.mdpi.com/2071-1050/14/1/502
	FTI

	N/A

	
	Dress and the city: a comparative study of clothing and textiles environmental policy in five European cities.
https://www.researchgate.net/publication/354567375_Dress_and_the_city_a_comparative_study_of_clothing_and_textiles_environmental_policy_in_five_European_cities
	TI, FTI
	EU

	
	Regulating a Circular Economy for Textiles in Australia.
https://ulir.ul.ie/bitstream/handle/10344/10245/Payne%20et%20al_2021_Regulating%20a%20Circular%20Economy.pdf?sequence=2
	TI
	AU

	High-quality repair certifications
	Promoting the Repair Sector in Sweden.
https://lucris.lub.lu.se/ws/portalfiles/portal/77933910/Promoting_the_repair_sector_in_Sweden_2020_IIIEE.pdf
	MS, TI, FTI
	SE



Abbreviations.
Sector (Sect.): MS: Multiple sectors; TI: Textile industry; FTI: Fashion textiles industry.
Jurisdiction (Juris.): EU: European union; FR: France; SE: Sweden; AU: Australia; N/A: Not applicable.

Table A. Policies and policy sources.
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Appendix 2

	Policy
	Classification rationale

	Unsold good destruction disclosure & ban
	(1) Policy Environment
Restrictive: Bans a linear economy practice as the destruction of unsold goods.

(2) Resource Life Cycle
Pre-Consumption: Clothing not yet sold to consumers is destroyed.

(3) CE Loop
Outer loop (recycling): Implies that clothing has to be used and recycled at the end of life instead of being disposed prematurely.

(4) CE Strategy
Narrow: Limits the amount of resources and materials which are wasted.

(5) System Element
Data: Disclosing information on the number of items which are being destroyed.

(6) Circular Business Model
Not applicable as policy sits in the outer loop (recycle).

	Washing machine microfibre filters
	(1) Policy Environment
Supportive: Encourages capture of microplastics.

(2) Resource Life Cycle
Consumption: Filters catch the microfibres as consumers wash their clothing during consumption.

(3) CE Loop
Outer loop (recycling): Microfibres are diverted from entering the environment, and the fibres are captured.

(4) CE Strategy
Not applicable.

(5) System Element
Infrastructure: Filters are equipment, which is placed in washing machines.

(6) Circular Business Model
Not applicable as policy sits in the outer loop (recycle).

	Ban planned obsolescence 
	(1) Policy Environment
Restrictive: Bans a linear economy practice as planned obsolescence.

(2) Resource Life Cycle
Sourcing and Production: Planned obsolescence is decided by the company at the point of production through the way in which the clothing is designed.

(3) CE Loop
Inner loop (reuse): Implies that clothing will be used for longer.

(4) CE Strategy
Slow: Aims to extend the utilisation period of clothing.

(5) System Element
Value: Introduces fines.

(6) Circular Business Model
All: Implies that clothing should be suitable for repair, rental, resale and remake.


	Streamline cross-border market surveillance
	(1) Policy Environment
Supportive: Encourages more clothing in line with the circular economy to enter the market.

(2) Resource Life Cycle
Distribution: Cross-border market surveillance takes place during distribution.

(3) CE Loop
Inner loop (reuse) and Outer loop (recycling): Implies that higher quality items will be circulating in the market so clothing will last longer and be recycled.

(4) CE Strategy
All: Aims to indirectly address all strategies

(5) System Element
Data: Disclosing information about clothing, which is introduced in the market.

(6) Circular Business Model
Not applicable.

	Citizen-focused education initiatives
	(1) Policy Environment
Supportive: Encourages consumer awareness surrounding circular economy practices.

(2) Resource Life Cycle
Post-consumption: Aims to provide consumers with a better understanding of what they can do with their clothing after consumption.

(3) CE Loop
Inner loop (reuse): Encouraging consumers to use their clothing for longer.

(4) CE Strategy
Close: Ensuring that consumers revalorise their clothing and correctly deal with the items after point of consumption. 

(5) System Element
Actor: Focused on citizens. 

(6) Circular Business Model
All: Greater consumer awareness of repair, rental, resale and remake.

	High-quality repair certifications
	(1) Policy Environment
Supportive: Encourages repair, a circular economy practice.

(2) Resource Life Cycle
Collection and Recovery: Repair happens at the point of item recovery.

(3) CE Loop
Inner loop (reuse): Through incentivising repair it implies that clothing will be used for longer.

(4) CE Strategy
Close: Repairing ensures that the loop is closed and the item of clothing is fed back into the system.

(5) System Element
Data: Certifications provide information about the repair services.

(6) Circular Business Model
Repair: Policy is directly centred around the repair business model. 


Table B. Classification rationale for selected policies.
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