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Background: Bangladesh (BD) plays a major role in the global textile supply chain.
According to the Observatory of Economic Complexity (2025), it ranks as the fourth-
largest exporter of garments to the United States, with textile exports valued at $7.49
billion. While countries like the USA contribute heavily to post-consumer clothing waste
with 11.9 million tons dumped in 2007 alone (Wang, 2010), BD’s textile waste mainly
originates from the production side. In 2019, its ready-made garment (RMG) industry
generated an estimated 577 kilotonnes of waste, more than half of which came from
fabric mills (Pavarini, 2021). On top of that, about 15 tons of waste are traded each year
informally and sold as “Jhut,” or leftover fabric scraps (Akter et al., 2022; Ahmed et al.,
2022). Despite the massive scale of textile production and the resulting waste, BD has
been slow to adopt garment recycling technology (Islam et al., 2025). While the global
shift toward circular economy practices is gaining momentum, BD still lags in integrating
sustainable waste management solutions into its RMG sector.

Problem Statement: Despite BD’s strong presence in the textile sector, it still lacks a
structured and scalable approach to recycling textile waste. Research on the specific
barriers to adopting recycling technology remains limited, slowing down progress toward
sustainable practices (Islam et al., 2025). High costs, low awareness, outdated systems,
and weak policy enforcement are possible reasons for this slow uptake. However, the
way these barriers interact and which ones matter most is still unclear. While existing
studies highlight these challenges, they often overlook their interconnections (Alam et
al., 2023; Ghisellini et al., 2016). This study addresses that gap by exploring the key
barriers, their relationships, and how they can be prioritized for action.

Synthesis of fact and literature: The fashion industry is the second largest polluter
after the petroleum industry (Woodside & Fine, 2019). This information engendered
eco-conscious consumers’ willingness to pay high prices and buy recycled textiles,
especially among European and North American Gen Z consumers (Lin & Chen, 2022).
BD placed third among the world’s top 10 exporters of clothing in 2017 (Rahman et al.,
2019) and exported 47 billion USD worth of RMG in 2023 (Thuy, 2024). Thus, BD has a
bigger role to meet the demands of those eco-conscious consumers. However, to meet
the needs, BD has first to embrace recycling technology (Boschmeier et al., 2024), as
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supplier commitment to sustainability practices is one of the critical barriers (Khan et al.,
2024). To embrace such technologies, BD will have to bring changes to its textile
sector. Adopting recycling technology in BD's textile sector can set an example for
smaller manufacturers worldwide (Karaalp & Yilmaz, 2013). This shift will create
sustainable sourcing opportunities for first-world countries while reducing the industry's
carbon footprint (Loon et al., 2021). However, adopting new technology comes with lots
of challenges. The best way is to address the most important barriers first. This article
provides a list of barriers and a way to establish hierarchical relations among them.

Key Findings: The barriers to garment recycling technology adoption in BD were
identified through a literature review (2015-2024). Five key categories emerged:
economic, technological, policy, social, and environmental. Economically, high capital
investment, lack of incentives, and cost disparity with virgin materials discourage
adoption (Alam et al., 2023; Loon et al., 2021). Technologically, inadequate waste
sorting, outdated methods, and limited R&D hinder progress (Ahmed et al., 2022;
Wang, 2010). Weak regulatory enforcement and the absence of Extended Producer
Responsibility frameworks also pose challenges (Ahmed et al., 2022; Alam & Hossain,
2018). Socially, misconceptions about recycled products and resistance to change from
stakeholders remain barriers (Alam et al., 2023; Ghisellini et al., 2016). Environmentally,
energy-intensive processes and fiber contamination further complicate recycling
(Ghisellini et al., 2016; Wang, 2010). Collectively, these interconnected barriers
underscore the complexity of adopting garment recycling technology in BD. Addressing
them requires a multi-pronged and collaborative approach involving policy reform,
technological innovation, financial support, and cultural transformation.

Proposal for future research: To address the identified barriers, it is essential to
prioritize and understand their interrelationships (Alam et al., 2023). Additionally, it is
important to contextualize and validate which of these apply specifically to the BD
garment sector. This requires a structured decision-making approach. We propose
using Interpretive Structural Modeling (ISM), a qualitative, visual, and hierarchical
modeling tool to identify key barriers and their influence on others. This approach will
help address our core research questions regarding the interdependencies and relative
importance of barriers (Attri et al., 2013). Originally developed by Warfield (1974), ISM
is built on graph theory and Boolean logic. It helps simplify complex problems by
showing how different barriers are connected in a clear, structured way (Attri et al.,
2013). One of its key strengths is turning vague and scattered ideas into a visual model
that highlights the direction and hierarchy among factors (Sushil, 2012). Being a
qualitative approach, ISM would require feedback from experts in the recycling
technology on those barriers identified. The ISM method will produce a visual model
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showing how the barriers are directly (linear) or indirectly(circular) connected. This helps
identify the most critical and dependent barriers. However, ISM doesn’t explain why
these links exist, opening the door for grounded theory. After identifying the key
barriers, proper actions with a plan, budget, and timeline can be suggested for adoption.

Conclusion: This proposed conceptual paper outlines the key barriers to adopting
garment recycling technology in BD and highlights how they are often interlinked. To
deal with these challenges effectively, we propose using ISM, a visual tool that helps
identify and prioritize the most influential barriers based on expert input. This approach
can help policymakers and industry leaders take practical steps toward sustainability. It
also opens doors for future research, like exploring why these barrier relationships exist
using grounded theory. Overall, the agenda supports BD’s shift to circular fashion and
offers insights for other emerging garment-producing countries.
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