Increased recycled initiatives solves the economy. 
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The current linear model is highly incentivized for waste: it is less expensive to discard a textile product than it is to redirect it toward a circular business model. Further, the current system taxes labor, which is generally the highest cost for a company, and not waste (i.e., taxes the desired input rather than undesired output). Currently, circularity is considered additive (e.g., takeback and resell is an added business strategy for brands) rather than a replacement to the existing model.
Many argue that a CE for textiles is not possible without policy and legislation to serve as a catalyst. Designed thoughtfully, policy and legislation can create a level playing field, promote investment, incentivize textile recovery and infrastructure development, and ultimately encourage innovation and participation in recovery. Policy approaches need to be carefully crafted to lessen creation with new resources, disincentivize waste, and instead drive efficiency and reuse of materials. That said, textiles policies need to avoid material monopolies, deterrence from reuse/repair, and unfair access (Brasch, 2021). Table 8 presents several policy approaches that can be implemented at the local, state, and/or federal level that can aide in facilitating a circular economy for textiles.
[Table 8 not inserted]
Outside of regulating landfills and waste-to-energy plants, the U.S. EPA does not currently have the regulatory authority to manage municipal solid waste (e.g., post-consumer material) as this responsibility is left to the state or municipality. As a result, several states are currently introducing bills to manage textile waste, most focused on carpet stewardship programs (e.g., Illinois General Assembly, 2021; Minnesota Legislature, 2021; Minnesota House of Representatives, 2021; Oregon State Legislature, 2021; The New York State Senate, 2021) and one state aiming to ban the disposal of textiles (MassDEP, 2021). To date, however, California has the only fiber recovery law in the U.S.: a carpet stewardship program which passed in 2011. The disparate nature of state and local initiatives may ultimately hinder the broad scale-up and distribution of recovery infrastructure. Rather, cohesive policy is needed that supports the timeline of scale-up and recovery capacities.
EPR is a comprehensive policy approach that extends a producer’s financial and managerial responsibility for its products beyond the manufacturing stage – both upstream to product design and downstream to post-consumer reuse, recycling, or disposal (Cassel, 2021). In effect, this approach transitions away from taxpayers/governments funding recovery programs and internalizes these costs into the cost of manufacturing. To date, 33 U.S. states have passed 124 EPR laws covering 15 products, however no EPR laws cover textiles. Internationally, France currently has the only EPR law for textiles (Légifrance, 2007).
Recent European Union (EU) regulation includes the establishment of separate collection for textiles waste by January 1, 2025 (European Commission, 2018). Additionally, in 2022, the EU will introduce the Sustainable Textiles Strategy, laying the policy foundations aimed at making the EU textiles industry more sustainable. The strategy includes measures such as developing eco-design requirements, improving the business and regulatory environment for circular textiles in the EU, and boosting the sorting, reuse, and recycling of textiles with measures such as EPR (Šajn, 2021). These requirements will undoubtedly drive innovation and boost the competitiveness and resilience of the textiles industry in the EU and may influence the U.S. market.
Community engagement and education geared to all age ranges is critical to drive sustainable consumption and production of textiles and can take many forms. Table 9 provides several possible approaches to education and engagement activities that can help facilitate a CE.
[Table 9 and Table 10 not inserted]
Compelling outreach that drives engagement with consumers, brands, and communities is needed to drive textiles circularity. Repair skills should be introduced early in childhood education such as through crafting and home economics lessons. Sustainable consumption and production can be taught through cross-disciplinary activities throughout the education system. DIY courses, clubs, and repair cafes can allow the general public to engage in circularity. Further, consumer education campaigns can guide residents on where and how to donate used textiles, as well as what happens to textiles once they are donated or recycled. Controlled education and outreach campaigns can also help to address misconceptions about textile reuse and recycling, such as what happens to donated clothes or what can and should be donated. Such messaging needs to be clear, concise, and ongoing.
Education of workforces and training of experts in the field of CE is also critically needed. Educational program development should aim to strengthen and enhance the technical and practical skills of a workforce prepared to support the increased recovery and recycling of textile products. Academic programs could produce expertise tailored to the needs for circularity, including design strategies, technology innovation for collection, sorting, separation, and recycling, or business development to keep materials in the economy. Further, training programs should aim to promote the development of a skilled and distributed workforce focused on the growing field of circular materials.
Continued research is necessary to understand the current system and prioritize where and how advancements can be made. As displayed in Table 10, needed fields of research span from broader economic assessments and system-wide waste generation and social behavior studies to technical research and development.
Economic assessment is also necessary to evaluate the development of textile recovery and recycling infrastructure, including the feasibility of regional textile sorting facilities (MRFs). Such facilities could aide in domestic processing of textiles and dramatically increase the volume of textiles sorted for reuse and recycling, and thus reduce both export and landfill/incineration. But it is yet unknown if they are economically and practically feasible. Assessment should include partners, operators, suitable end markets for sorted materials, grade specifications, potential commodity value relative to collection and processing expenses, as well as potential public and private funding support for infrastructure development (e.g., low-interest loans, tax incentives, zoning allowances, etc.).
A need also exists for advanced and consistent waste composition audits to measure the volume of textiles that can be reused, repurposed, or recycled but are currently ending up in waste streams. Table 10 provides data that should be included in textile waste audits.
Consumer behavior studies are also necessary to collect qualitative data regarding behaviors and motivations around textile consumption, use, and disposal. This information can be used to direct information/outreach campaigns, design effective policy, and guide infrastructure development for collection.
Research and development must also be advanced on the technical aspects of sustainable textiles production and technological processes for textile sorting, separation, and recycling. In many cases, the transition from laboratory and bench-scale research to pilot projects and eventually commercialization is hindered by lack of investment. This is particularly the case for chemical recycling processes due to the low volume of materials collected for recycling which does not support significant investment. This situation is not justification for delayed research on recovery methods, but rather supports the need for government-funded research and development (R&D) in the field. Government-funded R&D could enable private investment in sectors of the CE by providing the data and information necessary to alleviate market uncertainties and thus prompting the development and deployment of cost-efficient reuse and recycling processes.
A transition to a CE for textiles will support economic growth, provide reliable jobs, as well as reduce the environmental impact of textiles and associated products. However, many challenges persist that must be addressed to facilitate textiles circularity in the United States. We discussed many of the technological, economic, and social barriers to a CE for textiles and identified specific data, tools, standards, R&D, and educational approaches to address them. This works reveals the need for harmonization of terminology, classifications, industry tools, and standards to unify approaches, increase interoperability of tools and resources, and promote broad adoption of CE strategies. Further, none of the opportunities identified can be pursued in isolation. Many factors, including economic, social, and environmental influence the motivation to shift toward a CE, and therefore moving toward circularity necessitates broad, multidisciplinary, multi-stakeholder collaboration. Through this cooperation, we can reach an optimized CE that depends on reciprocity, trust, transparency, and cooperation between all players.
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