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Abstract

The global textile industry, valued at $414 million, confronts substantial environmental challenges, contributing to waste,
pollution, and greenhouse gases. This paper examines Tiirkiye's potential to drive sustainability in textiles, exploring
circular systems that minimize waste and promote eco-friendly practices. The paper consists of seven parts. After
introduction, in the second part the importance of sustainability and circularity in textile industry is explained. Third part
examines the Tiirkiye as a major textile player, and the challenges of textile recycling industry. Overwhelming obstacles
like insufficient recycling infrastructure require industry initiatives, government regulations, and technological
innovations. Following parts explains the main limitations of the textile recycling in EU and questions if Tiirkiye, with its
production capabilities and recycling expertise, could be a key ally for EU to solve the obstacles of current textile
recycling challenges. Recommendation and Conclusion parts offer a road map for Tiirkiye to enhance its capabilities to
become a key ally for EU, exemplifying a transformative shift towards a sustainable textile industry.
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Tiirkiye, Avrupa Birligi icin Tekstil Endiistrisinde Kapal Dongii Sistemleri i¢in Bir Merkez Olabilir mi?

Oz

Kiiresel tekstil endiistrisi, 414 milyon dolarlik degeriyle, atik, kirlilik ve sera gazlarina katkida bulunan énemli ¢evresel
zorluklarla karsi karsiyadir. Bu calisma, Tiirkiye'nin tekstil sektériinde siirdiiriilebilirligi saglama potansiyelini
inceleyerek, atiklar en aza indiren ve ¢evre dostu uygulamalari tesvik eden dongiisel sistemleri analiz etmektedir. Makale
yedi boliimden olusmaktadir. Giristen sonra, ikinci béliimde tekstil endiistrisinde stirdiiriilebilirlik ve dongiiselligin 6nemi
actklanmaktadir. Uciincii boliimde, Tiirkiye'nin onde gelen bir tekstil oyuncusu olarak yeri ve tekstil geri doniigiim
endiistrisinin zorluklari ele alinmaktadir. Yetersiz geri doniigiim altyapisi gibi biiyiik engeller, sektor givisimleri, hiikiimet
diizenlemeleri ve teknolojik yenilikler gerektirmektedir. Sonraki boliimler, AB'deki tekstil geri doniisiimiiniin temel
smirlamalarin agiklamakta ve Tiirkiye'nin iiretim kapasitesi ve geri doniigiim uzmanligiyla AB icin mevcut tekstil geri
doniisiim zorluklarinin asma yolunda kilit bir miittefik olup olamayacagini sorgulamaktadir. Oneri ve Sonug béliimleri,
Tiirkiye'nin tekstil geri doniisiim yeteneklerini artirmast icin bir yol haritasi sunmakta ve siirdiiriilebilir bir tekstil
endiistrisine dogru déniistiiriicii bir degisimi orneklemektedir.

Anahtar Kelimeler: Déngiisel Ekonomi, Kapali-dongii, Tekstil Geri Doniigiimii
JEL Smmiflandirmasi: Q01, Q32, Q38

1. Introduction

The global textile industry, while recognized for its pivotal role in fashion and commerce, stands at
the intersection of economic progress and environmental challenges. With its extensive supply chains
and production processes, the textile industry is both a significant contributor to economic growth
and a substantial burden on the environment. The worth of the global textile industry has reached to
US$414 million worldwide in 2019, and it contributes 7% to the total world exports (Fernandez-Stark
et al, 2022). Labor-intensive apparel production employs millions of workers, particularly in some
of the world's least-developed regions (ILO, 2021). The sector's environmental challenges vary from
resource consumption to the generation of vast quantities of waste, pollution, and wastewater
containing toxic chemicals (Mondal et al., 2016). Every year, the textile sector emits 2-8% of the
world’s greenhouse gases, uses the equivalent of 86 million Olympic-sized swimming pools of
natural water resources, and is responsible for 9% of microplastic pollution in our oceans (UNEP
2023). In an era characterized by increasing ecological awareness, sustainability transformation is
vital for the textile industry through circular economy solutions that address these environmental
challenges.

Circularity in the textile industry refers to the concept of creating a closed-loop system where textiles
are designed, produced, used, and recycled in a way that minimizes waste, conserves resources, and
reduces the industry’s overall environmental footprint. It involves practices to extend the lifespan of
textile products and to provide a more sustainable and eco-conscious choice for consumers. The goal
is to drop the traditional linear model of "take-make-dispose™ and create a circular textile industry
that optimizes resources, reduces pollution, and contributes to the principles of circular economy.

This paper is designed to explore Tiirkiye's potential role as a key player in fostering sustainable and
circular practices within the global textile sector. The primary question is the assessment of Tiirkiye's
suitability as a hub for closed-loop systems in the textile industry, examining the strengths and
weaknesses of the textile industry in implementing global circularity solutions, analyzing existing
initiatives and their impact, understanding challenges and opportunities, and evaluating the role of
government policies. The objectives encompass providing a holistic view of Tiirkiye's prospects,
identifying key industry attributes, highlighting sustainability initiatives, proposing strategies for
addressing challenges, and gauging the influence of policy and industry infrastructure in Tiirkiye's
journey toward circular textiles.
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2. Sustainability: The Ultimate Goal for the Textile Industry

The environmental impacts of the textile industry are widespread and significant within its extended
supply chain. This industry is well-known for its resource-intensive operations, including the massive
consumption of water, energy, and chemicals. One of the most pressing concerns is water usage, with
the dyeing and finishing processes demanding vast quantities of water and often resulting in
wastewater pollution, accounting for around 20% of industrial water pollution by releasing significant
amounts of toxic chemicals into the environment (Ellen MacArthur Foundation, 2017).

Moreover, the textile industry contributes to 8% of the world's greenhouse gas emissions (European
Parliament, 2014), primarily through energy consumption and transportation, and is known to be one
of the largest water consumers globally, using around 79 billion cubic meters of water annually
(European Parliament, 2014). The extensive use of non-renewable resources, such as petroleum-
based synthetic fibers, further exacerbates its environmental footprint. This impact is not only due to
resource depletion but also contributes significantly to microplastic pollution, one of the main causes
of biodiversity loss. Additionally, the industry generates 92 million tons of textile waste yearly, from
discarded clothing to off-cuts and unsold inventory (Niinimamp et al., 2020). All these factors
underscore the urgent need for a circular and closed-loop system in the textile industry to mitigate its
environmental impact and strive for an eco-friendly future.

A closed-loop system in textiles is inspired by the principles of a circular economy, where products,
materials, and resources are used efficiently and kept in use for as long as possible. It involves
designing products for durability, using eco-friendly materials, and implementing resource-efficient
manufacturing processes to keep textile products in circulation as long as possible. The core principles
include reducing waste, reusing materials, and recycling textiles at the end of their life cycle. Ellen
MacAurthur's Butterfly Diagram provides a tremendous visual illustration to understand the principles
of a circular economy better as Figure 1. It highlights the implication of closed-loop systems in
minimizing waste, conserving resources, and creating a more sustainable economic model.

Figure 1: The Butterfly diagram - Visualizing Circular Economy
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The diagram is shaped like a butterfly, with two loops. The top loop represents the biological cycle
(biological materials returning to the biosphere), while the bottom loop represents the technical cycle
(industrial materials staying in a closed-loop system). In the bottom wing of the butterfly, which
represents the technical cycle, the emphasis is on keeping materials and products in a closed loop by
repairing, remanufacturing, and recycling instead of disposing of them immediately at the end of their
life. The goal of the loops is to extend the life cycle of the products as long as possible to decrease
their environmental footprint and prevent them from using new sources.

3. Textile in Tiirkiye: From A Global Perspective

Textile is a vital industry within Tirkiye's economy. It stands as one of the largest textile producers
and exporters globally, contributing significantly to Tiirkiye's industrial landscape as specified in the
study by Duran and Ding, 2016. The sector covers many products, including apparel, home, and
technical textiles. The textile industry is crucial in Tirkiye's employment, providing jobs for
thousands of people, particularly in smaller cities and rural areas. (Duran and Ding, 2016). Tiirkiye's
strategic geographic location, well-established supply chains, and skilled workforce have further
cemented its status as a textile hub, making it a key player in the global textile market.

Tiirkiye’s total garment sector exports reached 19 million US dollars in 2023 having a substantial
impact on international trade and commerce according to the data of the Turkish Exporters Assembly
(TIM, 2024). The country has 59,000 companies in textile manufacturing, which are mostly small or
medium-sized entities, and employ around 1 million (registered) people (T.C. Sanayi ve Teknoloji
Bakanligi, 2021). For the EU, Tiirkiye ranks as the second largest textile producer, (UNDP 2020)
which makes Tiirkiye an important partner in the textile industry.

Besides, Tirkiye’s textile recycling industry played a crucial role in the country's sustainable
development efforts in recent years. In particular, the City of Usak stands out as a significant hub
(Altun, 2106; Oner, 2023). Located in western Tiirkiye, Usak has become a central spot for textile
recycling due to its large number of recycled fiber and yarn manufacturers that process discarded
textiles. 85% of Tiirkiye’s textile waste is recycled in Usak (Zafer Kalkinma Ajansi, 2019). Moreover,
Usak's expertise in textile production and its access to raw materials make it an ideal location for
repurposing and upcycling textiles. As the textile industry in Tiirkiye continues to grow, Usak's role
as a recycling hub is gaining importance in promoting sustainability and reducing the sector’s
environmental footprint.

Figure 2: Global Material Flow for Clothing 2015
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The opportunity to achieve better waste management in the textile industry lies in recycling blended
materials effectively, whether they originate from post-consumer or post-industrial sources.
Mechanical recycling is widespread but has its constraints, and chemical recycling remains relatively
underdeveloped. Globally, many recyclers identify elastane as a more significant obstacle than any
other fiber due to its common use, adding another challenge to the complexity of the recycling process
(Fashion for Good, Circle Economy, 2022; Wojciechowska, 2021).

The global nature of the textile industry means that waste can be generated at various points in the
supply chain, from production to distribution, complicating waste management efforts. The
economics of textile recycling can also be challenging. The costs associated with collecting,
transporting, sorting, and processing textiles must be balanced with the potential value of the recycled
materials (Watson et al, 2014).

Addressing these challenges requires a combination of industry-wide initiatives, government
regulations, consumer education, and the development of innovative recycling technologies to make
the textile industry more sustainable and reduce its environmental footprint. The contribution of
SMEs in this process cannot be underestimated. As Yorulmaz (2023) highlights in its study,
particularly in SMEs, the environmental awareness and innovation of top management are the most
influential factors in adopting green strategies. Additionally, creating a green image has been shown
to positively impact stakeholder and customer perceptions, contributing to profitability. Furthermore,
the study points out that cost efficiency is a weaker motivator for green strategies, likely due to SMEs'
limited resources and the high initial investment costs associated with sustainable technologies.

4. Is It Possible to Close the Loop in EU for Textile Products?

Apparel represents just one aspect of the textile industry. The notable global increase in apparel
production and consumption over the last 15 years, resulting in a significant rise in waste generation,
is one of the many reasons the textile industry is the second polluting among others (See Figure 3). It
IS no surprise that the EU Strategy for Sustainable and Circular Textiles describes the 2030 vision for
the European textiles market as such: “By 2030, textiles on the EU market should be durable and
recyclable, largely made of recycled fibres, free of hazardous substances and produced in an
environmentally friendly way while respecting social rights. Fast fashion should be ‘out of fashion’
and re-use and repair services would be widely available. Textiles should be collected at the end of
their lifetime and their incineration and landfilling reduced to a minimum thanks to innovative fibre-
to-fibre recycling” (European Parliament, 2024)

Figure 3: Growth of clothing sales and decline in clothing utilization since 2000
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Gross textile waste in EU-27 and Europe is expected to grow from 7.0 million to 7.5 million tons in
2022 to 8.5-9.0 million tons in 2030 (Janmark et al, 2022). The separate collection of textile waste
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grew from approximately 2 million tons in 2014 to 2.8 million tons in 2019 in Europe. This figure is
expected to increase significantly once the EU waste legislation is implemented by the end of 2024
(Euratex, 2020).

European textile companies have been investing for circular solutions to accelerate the shift to
circularity. However, most of the recycling methods and circular solutions currently available,
whether in the market or in the research and development stage, only make up a tiny part of the overall
textile market. Developing high-quality pre-processing at the right cost and scale remains a bottleneck
for the sorting and recycling industry to overcome worldwide (Gozet et al, 2021). Even though there
IS improvement on the sorting phase and there will be enough feedstock to supply the recycling
industry, the current yarn-spinning capacity presently is at 1.5 million tons per year in the EU region
which is anticipated to challenge the goal of closing the loop fiber to fiber. There is limited capacity
in Europe to manage all textile waste streams. According to recent reports, scaling the European
textile recycling value chain will likely require a €6 billion to €7 billion investment (Janmark et al,
2022).

Furthermore, the textile industry has established itself in underdeveloped countries in the last decades
due to several key factors. First and the most important reason is the fact that labor costs are
considerably lower in these regions, making textile production cost-effective for manufacturers.
Besides, the availability of raw materials and a large labor force are also crucial, and many
underdeveloped countries offer abundant resources and a surplus of skilled and unskilled labor. The
relocation of textile industries to these regions has created a competitive advantage for many
European brands.

The local production of recycled fibers could play a key role in strengthening the European textile
value chain. However, strong barriers are challenging to address individually, and broad collaboration
appears to be needed across value chains (Kohler et al, 2021).

5. Tiirkiye: Future Hub for Closing the Loop

The Turkish textile and clothing industry covers the entire textile value chain and, therefore, a wide
range of activities from the processing of natural or synthetic fibers into yarns, the production of
woven, knitted, or non-woven fabrics, the treatment of textile materials (finishing, dyeing, coating)
up to the production of a great variety of end-products such as high-performance technical textiles
for a lot of industrial applications as well as home textiles and apparel. The capability to serve the
various stakeholders of the supply chain with high expertise and the nearshoring advantage makes
Tiirkiye a significant partner in circularity for the EU market (Halife, 2020).

Tiirkiye has developed noteworthy expertise, especially in mechanical textile recycling, positioning
itself as a leader in this field. The country's textile recycling industry utilizes advanced machinery
and processes to break down and repurpose used textiles efficiently. With a focus on sustainability,
Turkish companies have honed their skills in extracting valuable materials from discarded textiles,
reducing waste, and conserving resources.

With a yarn-spinning capacity exceeding 7 million tons and a vertically integrated production
structure spanning from fiber to fabrics and garments on a regional or country basis, crucial for
circular textile infrastructure, Tiirkiye has emerged as a near-shoring recycling solution for European
clothing brands and retailers (Janmark et al, 2022). It could potentially become a critical ally in
supplying closed-loop material flows for the EU during its transition to circular textiles.

As per the new EU regulation on waste shipment which was adopted on 11 April 2024 (Regulation
(EU) 2024/1157 of the European Parliament and of the Council of 11 April 2024 on shipments of
waste), legal restrictions will be imposed on the direct export of textile waste from the EU to non-
OECD nations. Furthermore, the shift from used clothing donations to waste disposal is likely to
result in a smaller portion of collected items being suitable for resale. (Under the recent regulation on
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the shipment of waste, the export of textile waste to non-OECD countries would be allowed only
under the condition that such countries notify the Commission of their willingness to import specific
types of waste and demonstrate their ability to manage it sustainably.) Establishing Tiirkiye as a key
partner in this endeavor would also mitigate the risks associated with the inability to process textile
waste that will be prohibited from trading with underdeveloped countries.

6. Recommendations: Action Plan for Tiirkiye’s Textile Industry

Tiirkiye stands as a primary candidate to become a central ally in the European Union's closed-loop
textile transition. With its well-established textile sector, Tiirkiye can play a pivotal role in supporting
the EU's circularity goals by sharing expertise, technology, and best practices. Collaborative efforts
between the EU and Tiirkiye can further advance the transmission of a circular economy, promoting
responsible resource management, reduced waste, and enhanced environmental sustainability. This
strategic partnership holds great potential for the mutual benefit of both regions and should be actively
pursued.

Besides its advantages, Tiirkiye also has some improvement areas to consider within the developing
recycling industry. Our recommendations are as follows.

e Increasing the quality of collection and sorting facilities: Establishing a well-designed
textile sorting system in Tiirkiye to optimize waste for the recycling industry stands as a
critical step towards aligning with the EU's Green Deal requirements. By enhancing these
facilities to meet higher standards, Tirkiye can significantly bolster its recycling
infrastructure, aligning it more closely with the sustainability goals outlined by the EU. This
improvement not only advances Tiirkiye's environmental objectives but also strengthens its
potential to achieve a balanced collaboration with the EU, facilitating smoother integration
into the broader European recycling framework. Upgrading these facilities is fundamental for
elevating the nation's environmental stewardship and meeting the precise criteria set forth by
the EU's Green Deal, fostering a more sustainable and harmonized closed-loop ecosystem.

e Change of VAT regulations for discarded textiles: Revising VAT regulations concerning
discarded textiles in Tiirkiye can significantly contribute to positioning the nation as a closer
partner for the EU in building a circular economy. Currently, a significant part of textile waste
is still taxed according to VAT regulations. Adjusting VAT policies to encourage recycling
initiatives and reutilization of discarded textiles would foster a more sustainable approach to
managing these materials. Such changes not only stimulate the proper distribution of textile
waste but also align Tiirkiye's regulations more closely with the circular economy objectives
of the EU. This adaptation would enhance Tiirkiye's role as a partner in the EU's efforts to
establish a closed-loop system, promoting resource efficiency and minimizing the
environmental impact of textile waste. This alignment signifies Tiirkiye's commitment to
shared sustainability goals, paving the way for a more robust partnership with the EU in
realizing a circular economy within the textile industry.

e Improving the textile waste import procedures to feed raw materials for the recycled
yarn manufacturers: Enabling Tiirkiye to import textile waste from the EU and establishing
close-loop agreements to take back textile waste hold substantial importance in supporting the
nation's recycled yarn manufacturers with a consistent supply of raw materials. Improving the
procedures for textile waste imports is crucial for advancing the circular economy in Tiirkiye's
textile industry and for supporting EU through its closed-loop targets in the textile industry.
This stream of raw materials is fundamental for local manufacturers, serving as a sustainable
resource that significantly reduces the reliance on virgin materials. By facilitating the
controlled and regulated import of textile waste from the EU, Tiirkiye not only fosters the
growth of its recycled yarn sector but also aligns with the circular economy goals outlined by
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the EU. This collaboration promotes resource efficiency, merges textile waste into new
products in a cradle-to-cradle approach, and aids in minimizing the environmental impact of
textile production, establishing Tiirkiye as a key player in the closed-loop textile
manufacturing landscape.

e Waste trade system linking EU countries and Tiirkiye: One of the key challenges clogging
closed-loop systems in the textile industry is the absence of a comprehensive digital solution
bridging companies in need of waste as feedstock with those possessing waste to offer
(Ministry of Foreign Affairs, 2021). Developing a digital platform that efficiently connects
these entities is pivotal in creating a more circular and sustainable textile ecosystem. This
platform could serve as a marketplace or network, streamlining the exchange of information,
facilitating transactions, and fostering partnerships between waste-producing and waste-
consuming companies. By implementing such a digital solution, the industry can optimize
resource utilization, minimize waste, and enable a more seamless transition towards a closed-
loop system, fostering a more sustainable and interconnected textile industry.

7. Conclusion

In the global textile industry, it's clear that we need to make changes for sustainability. Tiirkiye holds
a significant opportunity to establish itself as a central player in the circular textile movement,
offering economic advantages while addressing environmental concerns. While the industry brings
economic benefits, its environmental impact is substantial. Shifting to a circular approach in textile
production can bring transformative changes. It involves smarter material usage and the development
of a digital system connecting companies with surplus materials to those in need. Tiirkiye, with a
strategic assessment of its capabilities and ongoing initiatives, has the potential to lead this
transformative change. By doing so, it can not only enhance its textile industry but also serve as a
guiding example for the world, particularly for the EU, in the quest for a more eco-friendly and
sustainable textile future.
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