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Abstract:

The growing volume of textile waste presents a significant environmental and economic challenge
worldwide, and Serbia is no exception. This paper explores the current state of textile waste
management in Serbia, examining the current legislative framework, collection systems, recycling
capacities, and public awareness levels. Serbia’s textile waste sector remains underdeveloped, with
most post-consumer textiles ending up in landfills or informal channels. The lack of infrastructure,
limited investment in recycling technologies, and weak enforcement of environmental policies further
hinder progress. This study identifies key trends likely to shape the future of textile waste management
in Serbia, including the adoption of EU-aligned regulations, increased participation of the private
sector, and rising consumer consciousness about sustainability. By analysing current barriers and
highlighting future opportunities, the paper offers recommendations and directions for building a more
efficient and sustainable textile waste management system in Serbia.
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1. INTRODUCTION

The global textile and apparel industry is one of the largest manufacturing sectors worldwide and a
major contributor to trade and employment, but it is also highly resource- and pollution-intensive.
Recent reviews show that textiles consume large amounts of water, energy and chemicals across the life
cycle, while fast fashion has accelerated production volumes and shortened product lifetimes, leading
to rapidly growing material throughput and waste generation [1]. Every year, 92 million tonnes of textile
waste is produced globally. In 2024 discarded clothing worldwide reached 120 million metric tons. The
global production of textiles has almost tripled, 65% made from fossil energy (plastic fibres from oil).
Textile consumption will increase 63% up to 2030. However, recent trends in fast fashion and issues
connected to greenwashing are also contributing to increase of textile consumption and generation of
textile waste. Most of the textile waste becomes part of municipal solid waste and ends up at landfills -
only 1% of used clothes are recycled into new clothes. From extracting raw materials to
manufacturing—accounts for 92% of the fashion industry's greenhouse gas emissions

In 2022, 11 million tonnes of textile products were imported to the EU and came mainly from China,
Bangladesh and Turkey. Since 2000, the export of used textiles has nearly tripled, from a little over
550,000 tonnes in 2000, to 1.4 million tonnes in 2019. Within the broader transition to a circular
economy (CE), the textile and apparel sector is frequently cited as a priority industry because of its
significant environmental footprint and complex global supply chains [2].

Environmental pressures occur at all stages of the textile value chain. Fiber production (both natural and
synthetic) is associated with land use, pesticide and fertilizer application, fossil resource use, and high
greenhouse gas emissions, while wet processing, dyeing and finishing generate large volumes of
chemically contaminated wastewater [3]. At the end of life, most post-consumer textiles are still
landfilled or incinerated, causing further emissions and the loss of potentially valuable fibres. Systematic
reviews of textile reuse and recycling highlight that, although reuse and high-quality recycling can
deliver substantial climate and resource benefits, their actual contribution remains limited by low
collection rates, quality losses and technological barriers [4].
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In response, CE strategies such as durability, reuse, repair, fiber-to-fiber recycling and new circular
business models are increasingly promoted for the textile sector. However, evidence from recent
literature reviews and empirical studies shows that implementation is uneven and faces multiple
challenges. On the technological side, current recycling technologies often struggle with mixed fibers,
elastane content, dyes and finishes, and may require high energy or chemical inputs, especially for
chemical and advanced recycling routes [5].

On the systemic side, key barriers include fragmented supply chains, insufficient separate collection and
sorting infrastructure, unclear economic incentives, and limited market demand for recycled fibers [4].
Studies of circular practices in the textile industry further underline the importance of supportive policy
frameworks, extended producer responsibility (EPR), and collaboration among brands, recyclers and
public authorities to scale circular solutions [6,7]. Despite growing awareness of circular economy
principles, Serbia’s waste management system still operates largely under a linear “take-make-dispose”
model. According to the national Circular Economy Roadmap, textile materials remain a minor
component in formal recycling streams, and the country shows limited capacity for textile-specific
recovery operations. Meanwhile, consumer and business attitudes toward textile reuse and recycling
are hampered by low environmental awareness and limited incentives for sustainable textile design and
disposal.

Given this context, Serbia faces a crucial juncture: the challenges of scaling textile waste management
are significant, but so are the opportunities. By integrating circular economy strategies — such as
enhanced collection systems, investment in recycling technology, and producer responsibility
frameworks. This study identifies key trends likely to shape the future of textile waste management in
Serbia, including the adoption of EU-aligned regulations, increased participation of the private sector,
and rising consumer consciousness about sustainability. By analysing current barriers and highlighting
future opportunities, the paper offers recommendations and directions for building a more efficient and
sustainable textile waste management system in Serbia.

2. RESULTS AND DISCUSSION

Dominant waste management method in Serbia is landfilling [8]. Serbia follows global patterns, with
approximately 12 kg per capita, much of which is discarded soon after purchase. In average
morphological composition of mixed municipal waste in Serbia 2,8% is textile [8]. In 2020 in Serbia
81.405 tons of textile waste generated, 61 tons separated whereas 60 tons recycled. There is no
infrastructure for textile waste (separate collection, treatment). According to Waste Management
Strategy by the end of 2029 a separate collection of textiles should be established [8].

Based on the research conducted in 120 companies in Vojvodina, micro-enterprises dominate the
regional business structure, making up 81 firms (67.5%), with the largest concentration in Southern
Backa (43), followed by Northern Backa (12), Srem (7), and Southern Banat (6). This pattern reflects a
regional economy driven primarily by small entrepreneurial activity, typical of transitional economies.
Small enterprises account for 20 firms (16.7%), mostly in Southern Backa (8), indicating gradual
business growth in parts of Backa. Medium-sized enterprises are limited (11 firms, 9.2%), with Southern
Backa hosting nearly half, highlighting challenges in sustaining mid-scale development. Large
enterprises are the least common (8 firms, 6.7%), concentrated in Backa (5) and Banat (3), underscoring
the region’s weak industrial base and limited capacity to attract major investment [9]. The main
challenge in the adoption of CE practices is financial incentives, particularly for micro and small
enterprises, and investment support for medium enterprises. Dominance of micro and small enterprises
is a barrier for technological advancement, sustainable practices, and implementation of circular
economy practices.

However, largest share of companies operates in the manufacture of other wearing apparel, accounting
for 50 firms or 41.7%, followed by smaller groups in finished textile products, workwear and other
textile items. The industry is dominated by micro-enterprises, which limits the sector’s capacity to scale,
invest in new technologies, and adopt sustainable practices. The strong concentration in general apparel
suggests market saturation, while specialized segments such as workwear and technical textiles present
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opportunities for growth. Overall, the sector remains focused on low value-added production,
highlighting the need for modernization, innovation, and diversification into higher-value textile
segments [9]. To comply with EU regulation, companies will need to pay for the management of textile
waste, proposed by Extended Producer Responsibility schemes [10]. This means producer producers
will finance, collection and sorting of post-consumer textiles, recycling system development. and
awareness campaigns and eco-design improvements. This will be one of the biggest challenges in long
term, and probably impact the micro and small companies, more than medium size.

Sustainable waste management practices in the companies remains very low. Only eight companies
(6.7%), mostly large enterprises, send their textile waste to authorized operators, indicating very limited
but positive uptake of sustainable waste management practices. Contract manufacturing is used by nine
companies (7.5%), mainly micro and small firms, with waste returned to foreign clients. Majority of the
companies send their waste to the municipal landfill, more than 50%. Therefore, direct municipal
disposal remains the most common method, only 10.8% reuse some textile waste before disposing of it
as municipal waste, demonstrating a modest level of circularity [9]. European legal framework will
vision for 2030 is that all textile products on the EU market are durable, repairable, and recyclable made
primarily from recycled fibres, free of hazardous substances based on Ecodesign for Sustainable
Products Regulation [11]. Therefore, challenge for the companies will be, integrating sustainable waste
management practices order to meet those criteria. In addition, mandatory digital ID for each product
which will means containing sustainability and origin data of the product, become a mandatory for every
company export to EU, whereas Serbia exports more than 75% of its textile production.

Use of digital technologies is also at very low level, only 18% of medium and large apparel companies
use digital technologies, primarily in design, product development, and material procurement. These
tools streamline workflows and significantly reduce material waste, lowering losses from the typical
30-35% to just 8-10%. [9]. This demonstrates the strong potential of digitalization to enhance both
operational efficiency and sustainability in the apparel sector. Ecodesign for Sustainable Products
Regulation sets buy the EU, among other issued set minimum requirements design for disassembly and
repair, thus the increased use of digital technologies over traditional patternmaking and cutting [11].

3. CONCLUSIONS

The transition toward sustainability in the textile industry is no longer optional—it has become an
essential requirement for long-term competitiveness and regulatory compliance. To accelerate this shift,
financial incentives and targeted investment support are crucial for enabling companies, especially small
and medium-sized enterprises, to adopt cleaner technologies, improve resource efficiency, and
modernize production processes. Emerging regulatory frameworks—including ESPR, EPR, and DPP
will model the market, making circularity a core business model rather than a voluntary practice. In this
evolving landscape, textile companies that proactively integrate sustainable design, transparent material
flows, and responsible waste management will be best positioned to thrive. In this rapidly transforming
regulatory and market environment, textile companies that systematically integrate sustainability
principles—from eco-design and material transparency to circular waste management—will be the most
resilient and best positioned for long-term growth.

Serbian companies will need to adapt their business to the requirement of EU legal framework in textile
industry. Serbian companies are exporting their products to the EU market, 75%. Companies will need
to implement best practices and invest in technologies will make their business resilient and best
positioned for long-term sustainable growth.
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