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Purpose. The purpose of this research is to assess the current status of sustainability and circular
economy (CE) practices in Bangladesh’s ready-made garment (RMG) industry and to identify the
main drivers and barriers influencing the adoption of circular production systems.

Results. The study determined that participating RMG factories have implemented several
sustainability measures, including effluent treatment plants (ETPs), renewable energy systems,
chemical and environmental safety protocols, and internationally recognised certifications such as
OEKO-Tex, Global Organic Textile Standard (GOTS), and ISO 14001. However, the integration of
advanced circular economy models remains limited, with most initiatives focusing on waste
minimisation, recycling of production offcuts, and resource efficiency. The main barriers to
circularity adoption include high investment costs, insufficient technological capacity, lack of
modern recycling infrastructure, and weak policy incentives.

Scientific novelty. The novelty lies in the integrated application of mixed-methods research —
combining interviews, on-site observations, and document analysis — to assess the real-world state
of circular economy implementation in the RMG sector. In contrast to previous studies, which
focused exclusively on sustainability certification or environmental compliance, this research
provides a multidimensional evaluation linking managerial perceptions, policy gaps, and
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technological readiness for circular transformation in Bangladesh’s textile industry. This study
provides a comprehensive understanding of how sustainability and circularity are being integrated
into industrial operations within a developing economy context.

Practical value. The practical significance of the study is determined by its contribution to shaping
policy and strategic decision-making for sustainable industrial transformation. The research offers
actionable guidance for policymakers, factory owners, buyers, and technology providers to promote
coordinated interventions, enhance technological capability, and develop supportive regulatory
frameworks. The findings can serve as a roadmap for accelerating Bangladesh’s transition towards a
resilient and competitive circular textile system.

Key words: circular economy, Bangladesh, sustainable textiles, waste management, developing
economies.

1. Introduction

The textile and apparel industries form the backbone of Bangladesh’s economy,
contributing  significantly to export earnings, industrial development, and
employment generation. The ready-made garment (RMG) sector, in particular, has
transformed Bangladesh into one of the leading players in the global apparel value
chain. According to the Export Promotion Bureau [1], Bangladesh’s total national
exports reached approximately USD 50 billion in 2024, reflecting an 8.3% increase
over the previous year, with the RMG sector contributing the vast majority of these
earnings. The RMG sector accounts for nearly 84% of national export earnings and
employs approximately 4.2 million workers, the majority of whom are women [2].

Bangladesh’s rise as the world’s second-largest apparel exporter — after China —
has been driven by competitive labour costs, trade incentives, and growing global
demand for affordable fashion [3]. Despite limited domestic cotton production, the
country has successfully positioned itself as a major supplier for international brands
such as H&M, Zara, and Primark through cost-effective manufacturing capacity [4].
The sector’s evolution from a small, domestically oriented industry in the 1970s to a
globally integrated export powerhouse illustrates the nation’s resilience and
adaptability to global market dynamics [5].

1.1. Industry structure and constraints

Structurally, Bangladesh’s textile industry comprises two interconnected
divisions: the primary textile sector (PTS) — encompassing spinning, weaving, and
dyeing — and the export-oriented RMG sector. Together, these segments have
achieved substantial growth over three decades. However, the industry remains
heavily dependent on imported raw materials, with approximately 98 % of cotton
sourced externally [6]. Furthermore, most Bangladeshi manufacturers operate under
an order-driven system, producing garments based on confirmed orders from foreign
retailers [7]. This limitation restricts domestic participation in product design,
branding, and innovation — key components essential for transitioning towards
sustainable and circular production models [8].

1.2. Sustainability challenges

Despite its economic success, the RMG sector faces critical sustainability
challenges. The environmental impacts of textile production are profound,
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encompassing excessive water consumption, energy use, and chemical discharge
[9]. Globally, textile and apparel industries are responsible for approximately 2—-8%
of greenhouse gas emissions and 20% of industrial water pollution [8]. In
Bangladesh, effluents from dyeing and finishing units often contain heavy metals
such as chromium, lead, and zinc, along with elevated levels of biological oxygen
demand (BOD) and suspended solids, contributing to significant ecological
degradation [10].

The sector also faces persistent social and labour concerns. Although it provides
extensive employment — especially for women — issues including low wages, long
working hours, and inadequate occupational safety remain prevalent [11]. Addressing
these challenges requires a “just transition” that ensures sustainability improvements
do not compromise workers’ livelihoods but rather enhance skills, welfare, and
inclusivity.

1.3. Circular economy as a strategic response

To address these interconnected challenges, the circular economy (CE)
framework has emerged as a transformative approach. Unlike the conventional linear
model of “take—make—dispose,” the CE approach emphasises resource efficiency,
product longevity, and material recirculation through reuse, repair, and
recycling [12]. For Bangladesh, integrating CE principles into the RMG industry
could significantly reduce environmental impacts whilst strengthening long-term
economic resilience [13].

The UNEP [8] global roadmap identifies three priority areas for transforming
the textile industry: (a) promoting sustainable consumption through reuse and rental
models, (b) improving production practices by reducing resource intensity and
toxicity, and (c) investing in infrastructure for waste management, renewable energy,
and recycling. Aligning national policies with these principles can support
Bangladesh’s pursuit of the Sustainable Development Goals (SDGs) whilst ensuring
the competitiveness of textile exports.

Transitioning to a circular model offers multiple benefits. Environmentally, it
reduces pollution and resource waste by encouraging material recovery and
renewable energy use. Economically, it lowers production costs by reducing
dependence on imported raw materials and creates new employment in recycling,
waste sorting, and green manufacturing [14]. Socially, it promotes fair labour
practices, safer workplaces, and gender equity through improved sustainability
governance.

1.4. Research rationale and objectives

Bangladesh’s RMG sector now stands at a critical juncture — balancing the
imperative for sustainability with its role as a driver of economic growth. Achieving
this balance requires systemic reforms across the value chain, including strengthening
domestic design and branding capabilities, investing in research and development,
and fostering collaborations among industry, academia, and government
institutions [15]. Enhanced technological innovation, green infrastructure, and
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regulatory enforcement are vital in reducing the sector’s environmental footprint.

This study was undertaken to provide an in-depth, factory-level perspective on
sustainability practices, circular economy engagement, and supply chain governance
in Bangladesh’s export-oriented RMG sector. By examining current practices,
identifying barriers, and exploring opportunities for improvement, the research
contributes practical insights that can guide policymakers, industry stakeholders, and
factory management in fostering more resilient, sustainable, and circular production
systems.

2. Review of literature

The textile and apparel industry, particularly in developing countries such as
Bangladesh, has witnessed growing attention towards sustainable production
practices and circular economy models in response to environmental degradation,
resource scarcity, and rising global consumer expectations. Circular economy
practices — including recycling, reuse, remanufacturing, and material recovery — have
emerged as key strategies to minimise waste, optimise resource efficiency, and
promote environmental, economic, and social sustainability.

2.1. Global trends in sustainable and circular textiles

Prior research has documented various initiatives within the textile and garment
industry, such as the adoption of eco-friendly fibres, energy-efficient production
processes, water reuse systems, and engagement with internationally recognised
sustainability certifications (GOTS, OEKO-Tex, BCI) [16]. These practices are
complemented by efforts in supply chain management, where responsible sourcing,
stakeholder collaboration, and policy-driven incentives play crucial roles in
promoting sustainable production [17]. Collectively, the literature highlights the
increasing integration of sustainability and circularity into the operational and
strategic frameworks of textile and apparel manufacturers, reflecting a sector-wide
shift towards more environmentally and socially responsible production systems [18].

2.2. Circular economy implementation in Bangladesh

Islam and Jabber explored the challenges of implementing circular economy
practices within Bangladesh’s RMG sector. The authors emphasised that CE practices
— such as recycling, reuse, remanufacturing, and repair — can mitigate environmental
degradation and contribute to socio-economic growth. Their in-depth analysis
revealed that although some large RMG firms have adopted limited CE practices
(such as water recycling and use of eco-friendly materials), widespread
implementation remains constrained by high costs, limited technology, weak
stakeholder collaboration, and inadequate government incentives [19]. The study
highlighted that a successful CE transition requires coordinated action among
government, industry, and civil society, supported by institutional strengthening,
innovation facilitation, and enhanced stakeholder awareness.

Islam et al. emphasised the critical role of circular supply chain management in
enabling effective recycling systems in Bangladesh’s textile sector. Through
material flow and scenario analysis, the authors forecasted that by 2030, Bangladesh
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could generate significantly more recyclable cotton waste than its current recycling
capacity can manage — up to four times the current volume. Conversely, if the
industry’s fibre composition continues shifting towards synthetics, Bangladesh
could face an estimated 1.2 million tonnes of waste that cannot be recycled locally.
The study identified several barriers to textile-to-textile recycling, including
inadequate infrastructure, reliance on informal waste handling, insufficient policy
support, and limited transparency [20]. Despite these challenges, emerging
opportunities exist. The authors concluded that establishing a circular economy in
Bangladesh’s textile industry requires formalising the waste supply chain, investing
in recycling technologies, and introducing policy-driven incentives [21]. Existing
initiatives such as the Circular Fashion Partnership and SWITCH2CE are already
piloting data-driven waste mapping and proposing scalable models for localised
recycling.

Ahmed et al. emphasised the importance of sector-specific CE applications. In
the garment and textile industry, initiatives such as reverse resource marketplaces and
recycled yarn production from garment waste are emerging. They noted that despite
global advancements, CE adoption in Bangladesh is constrained by low public
awareness, informal waste management systems, and limited infrastructure [22].
However, their analysis referenced international examples — such as biogas buses in
India, plastic highways in the United Kingdom, and textile recycling in Sweden — to
highlight the potential for CE models to scale if supported by policy, innovation, and
stakeholder collaboration.

2.3. Circular economy as a sustainability framework

Ramirez-Escamilla et al. highlighted the emergence of the circular economy as a
transformative framework aimed at enhancing sustainability within the textile
industry. Circular economy offers an alternative to the traditional linear model of
production and consumption by promoting strategies such as reuse, recycling, repair,
and reduction to extend product lifecycles and mitigate textile waste. This shift
responds to increasing global concerns over the environmental and social impacts
associated with fast fashion. Within the textile sector, CE focuses on minimising
resource extraction and waste generation by reintegrating materials into the
production cycle. These strategies align with broader sustainability goals
encompassing environmental, economic, and social dimensions. Internationally, CE
implementation is supported through policy frameworks, technological innovations,
and rising consumer awareness, with countries including Brazil, Finland, and the
Netherlands serving as leading examples of adoption [23]. There is growing
consensus that CE represents a viable pathway to reduce the environmental footprint
of textile production, promote responsible manufacturing, and enhance long-term
value retention in textile products.

2.4. Research gaps and contribution

Abbate et al. presented a comprehensive systematic review identifying key
sustainability trends and research gaps within the textile, apparel, and fashion (TAF)
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industries. Analysing 178 peer-reviewed articles, the study categorised the literature
into three main research clusters: consumer behaviour towards sustainable clothing,
circular economy and corporate social responsibility (CSR) practices, and the impact
of sustainability initiatives on corporate performance. The review revealed growing
consumer interest in sustainable fashion, although a persistent attitude-behaviour gap
exists. Within the CE domain, whilst practices such as recycling, reuse, and product-
as-a-service models are gaining attention, their implementation remains nascent. Key
challenges include high technological costs, inadequate textile waste infrastructure,
and fragmented supply chains, emphasising the need for technological investment
and enhanced stakeholder collaboration [24].

Although global literature on sustainable and circular textiles is extensive,
empirical research examining factory-level implementation in Bangladesh’s RMG
industry remains relatively scarce. Most studies focus on policy frameworks, buyer
requirements, compliance systems, or environmental impacts rather than on-ground
implementation of CE practices. This study contributes to the literature by providing
a primary data-based assessment of sustainability and circular economy practices
across ten RMG factories, offering insights into operational realities, drivers,
challenges, and opportunities for advancing circularity in Bangladesh’s key export
industry.

3. Methodology

3.1. Research design

This study employed a mixed-methods research design to explore the
sustainability and circularity practices implemented within Bangladesh’s ready-made
garment sector. Given the need to both understand managerial perspectives and
quantify practice adoption, this approach combined qualitative insights with
quantitative data verification. A multi-method data collection strategy was employed,
combining semi-structured interviews, online discussions, face-to-face interactions,
and factory observations to generate rich, triangulated insights.

3.2. Sample selection

This study selected 10 ready-made garment firms located in Dhaka and
Chattogram, encompassing all categories including weaving, knitting, dyeing,
printing, and washing. Initial communication was established with selected RMG
factories through telephone conversations to explain the study’s purpose and seek
voluntary participation. Upon receiving approval from factory authorities, these ten
factories were selected as sample units based on their relevance to the research topic,
accessibility, and informed consent. Factories were selected based on four criteria:
operational diversity (to capture different production processes), export orientation
(supplying medium to large international buyers), compliance maturity (indicated by
the presence of certifications or sustainability initiatives), and willingness to
participate.

The selected factories are located across Dhaka and Chattogram, the two
main industrial hubs of Bangladesh’s textile sector. To ensure confidentiality,
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factory names, locations, and participant identities are anonymised throughout the
study.

3.3. Data collection tools and procedures

Data were collected through multiple methods:

3.3.1. Semi-structured interviews. A total of 24 interviews were conducted with
factory management personnel, including sustainability officers, production
managers, ETP operators, compliance managers, and quality control supervisors.
Interviews ranged from 30 to 60 minutes and were conducted in both Bengali and
English depending on respondent preference. All interviews followed a structured
interview guide but allowed flexibility for participants to elaborate on their
experiences.

Key interview topics included:

- Environmental management practices;

- Waste handling and recycling systems;

- Energy and water efficiency measures;

- Barriers to adopting circular economy initiatives;

- External influences from buyers, regulators, and auditors;

- Stakeholder engagement and future sustainability planning.

3.3.2. Online discussions and additional sessions. Online interactive sessions
were conducted to facilitate continuous engagement with participants, provide
clarifications, and address concerns. These sessions supplemented in-person
interviews and allowed for follow-up discussions on specific issues raised during
initial interviews.

3.3.3. Observational data collection. Where access was granted, the researcher
conducted on-site observations of:

- Effluent Treatment Plants (ETPS);

- Chemical storage and safety procedures;

- Cutting and sewing production floors;

- Waste sorting and recycling areas;

- Dyeing and washing machinery;

- Solar panel installations (in participating factories).

These observations helped corroborate and cross-check the accuracy of
interview statements.

3.3.4. Document review. Documents reviewed included:

- Environmental certificates (e.g., OEKO-Tex, GOTS, I1SO 14001);

- Internal sustainability reports;

- Buyer audit documents and compliance records;

- Water and energy consumption logs;

- Chemical inventory sheets and safety data.

3.4. Data analysis

All interviews were transcribed and analysed using thematic analysis. The
analysis followed four systematic stages:
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1. Initial coding of interview transcripts to identify key concepts;

2. Grouping codes into categories (e.g., waste reduction, certification, energy
efficiency);

3. Theme development by identifying overarching patterns (e.g., drivers of
sustainability, barriers to CE adoption);

4. Triangulation of findings with observational and documentary evidence.

Quantitative data presented in the results tables were derived from the coding of
verified practices confirmed through either observation or document review across
the ten sampled factories. Coding was conducted manually and cross-validated by
two researchers to reduce bias and enhance analytical reliability. Themes were
refined iteratively until data saturation was achieved, ensuring comprehensive
coverage of the research topic.

3.5. Ethical considerations

Ethical guidelines were strictly followed throughout the study. All participants
provided informed consent prior to interviews. Participation was entirely voluntary,
and respondents could withdraw at any time without consequence. To ensure
anonymity, all factories and individuals are identified only by coded references such
as Factory A, Manager 2, or Compliance Officer 5. Data were stored securely using
password-protected systems and used solely for academic purposes. The study
adhered to institutional ethical guidelines and does not involve any sensitive personal
information.

3.6. Trustworthiness and rigour

To ensure methodological rigour, the following measures were implemented:

- Credibility was enhanced through triangulation of interviews, observations,
and documents;

- Transferability was ensured by providing detailed descriptions of factory
contexts, allowing readers to assess relevance to other settings;

- Dependability was strengthened through documentation of the research process
and coding procedures;

- Confirmability was supported by maintaining reflective researcher notes and
comprehensive audit trails.

4. Results and discussion

4.1. Overview of participating factories

Table 1 summarises the characteristics of the ten participating factories,
classified by factory type, major production processes, and certification status. The
sample includes knit, woven, composite, and specialised finishing units supplying
key export markets across the EU, USA, Japan, Canada, and the Middle East.

Most surveyed factories operate within export-oriented value chains, reflecting a
strong dependency on global buyer requirements for compliance and sustainability
performance. This diversity allowed comparative analysis across different operational
structures and buyer networks, providing insight into how sustainability and circular
economy principles manifest across varied production contexts.
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Table 1
Characteristics of participating factories
Figt;)ery Type of unit Major processes Certifications Export buyers
Factory A| Knit composite | Knitting, dyeing, sewing |OEKO-Tex, 1SO 14001 EU, USA
Factory B Woven Weaving, cutting, sewing BSCI, Higg FEM EU
Factory C | Dyeing / finishing Dyeing, washing ZDHC, GOTS EU, Japan
Factory D Knit Knitting, sewing OEKO-Tex USA
Factory E Woven Cutting, sewing LEIES% (98(;2/180’ Canada, EU
Factory F Composite Knitting, dyeing, printing| GRS, OEKO-Tex UK
Factory G| Washing unit |Denim, washing, finishing ZDHC EU
Factory H Knit Sewing, finishing No major certifications Local, EU
Factory | Composite Weaving, dyeing, sewing | SO 14001, GOTS EU
Factory J Printing unit Printing, embellishment OEKO-Tex EU, Middle East

Source: primary data collected by the authors through factory visits and interviews.

4.2. Sustainability practices in RMG factories

4.2.1. Environmental management and compliance. Nine out of ten factories
were equipped with effluent treatment plants (ETPs), illustrating the sector’s strong
adherence to environmental compliance frameworks (Table 2). Regular wastewater
testing (80%) and chemical safety management systems (70%) were also widely
observed. Half of the factories reported partial reliance on renewable energy (solar or
biomass), while 60% maintained air emission management systems.

Table 2
Key environmental practices observed across participating factories

Environmental practice Number of factories, n = 10 | Percentage, %
Effluent treatment plant (ETP) 9 90
Chemical safety management (MSDS, ZDHC - 20
compliance)
Wastewater testing conducted regularly 8 80
Renewable energy usage (solar / biomass) 5 50
Air emission management systems 6 60

Source: field data (2025).

The widespread installation of ETPs reflects significant progress toward
environmental governance, largely driven by buyer pressure rather than internal
regulatory enforcement. As noted by one compliance manager, “We invested in ETP
mainly because buyers demanded it.” This buyer-driven compliance underscores how
global market expectations remain the central catalyst for sustainability adoption in
the Bangladeshi RMG sector.

Despite progress, true environmental innovation — such as advanced waste
recovery or closed-loop water systems — remains limited. The findings suggest that
sustainability within the sector is primarily reactive (compliance-oriented) rather than
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transformative (innovation-driven).

4.2.2. Use of sustainable materials and processes. Half of the factories have
adopted organic cotton, and three use recycled polyester, showing gradual
incorporation of sustainable materials. Standards such as the Global Recycled
Standard (GRS), Recycled Claim Standard (RCS), and Responsible Down Standard
are increasingly recognised. However, the use of eco-friendly dyeing or finishing
technologies remains constrained — only one factory uses waterless dyeing, while two
reported lower-impact chemical use.

This uneven diffusion of sustainable materials highlights both technological and
financial constraints. Limited technical expertise and high equipment costs restrict
wider implementation of sustainable processing innovations. Nevertheless, the
emergence of such practices marks a positive trajectory toward more resource-
efficient production.

4.2.3. Environmental certifications and compliance standards. Most factories
demonstrated engagement with multiple certification systems: GOTS (50%), OEKO-
Tex (60%), Better Cotton Initiative (70%), and 1SO 14001/45001 (60%). Some also
reported alignment with Higg FEM, LEED, and RMG Sustainability Council (RSC)
accreditation.

This multilayered compliance reflects Bangladesh’s strengthening participation
in global sustainability regimes. However, while certifications have improved
baseline environmental and social performance, they remain predominantly market-
driven. Many factories view certification as a prerequisite for export survival rather
than an internal commitment to sustainable transformation. Thus, certification acts as
a compliance tool — not yet as a driver for innovation or circularity.

4.2.4. Energy and water management. Half of the surveyed factories have
integrated renewable energy systems such as solar panels or biomass boilers. Five
reported regular monitoring of water consumption, while nine operate functional
ETPs. Four factories reuse treated water in dyeing processes, reinforcing early steps
toward water circularity.

While these trends indicate progress, adoption remains uneven due to
infrastructural and financial barriers. Investment in energy-efficient machinery and
reuse systems is often limited by factory scale and access to financing. Nonetheless,
the gradual uptake of such technologies indicates a growing awareness of
sustainability as a cost-saving and risk-reduction strategy.

4.3. Circular economy awareness and practices

4.3.1. Current adoption of circular economy practices. All respondents showed
basic conceptual awareness of CE principles, defining them as systems designed to
minimise waste and maximise resource reuse. However, implementation remains
shallow and focused on pre-consumer waste recycling.

Eight factories recycle pre-consumer waste, and seven sell fabric scraps to
recyclers. Water reuse and energy-efficient machinery were reported by fewer than
half. The proportion of recycled raw materials used in production is modest — ranging
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from 1-20%. The absence of take-back or product repurposing programmes indicates
a large gap between current practices and a fully closed-loop production model.

Table 3
Adoption of circular economy practices across factories
Circular economy practice Number of factories Percentage, %
Pre-consumer textile waste recycling 8 80
Fabric scraps sold to recyclers 7 70
Water reuse in dyeing 4 40
Energy-efficient machinery 6 60
No CE initiatives beyond waste management 3 30

Source: field data (2025).

This stage of “early circularity” reveals that most factories are engaging in low-
intensity, cost-reducing recycling rather than high-value material recovery. The
findings align with previous studies indicating that Bangladesh’s RMG sector
remains in the recycling-based circularity phase rather than the design-for-circularity
phase typical of more advanced economies.

4.3.2. Barriers to circular economy implementation. Key barriers include high
capital investment, technological limitations, weak policy incentives, and limited
access to recycled raw materials. Managers often cited the prohibitive cost of
recycling technologies — particularly for small and medium enterprises — as a critical
constraint. The absence of waste collection infrastructure, poor recycling capability,
and lack of comprehensive regulatory frameworks exacerbate the gap between
intention and execution.

The supply chain’s current dependency on imported recycled inputs further
undermines local circular efforts. These structural barriers indicate that CE transition
requires systemic change, not only at the factory level but across the entire policy and
supply chain ecosystem.

4.4. Practical and policy implications

4.4.1. Supply chain governance and policy environment

Buyer influence remains the dominant shaping force in sustainability
Implementation. Seven factories source from sustainable suppliers primarily to satisfy
auditing and buyer requirements. While international monitoring improves
compliance, it reinforces a reactive appoach to sustainability.

Government support mechanisms — such as green tax incentives — exist but
remain limited in scope and accessibility. Most factories lack long-term sustainability
or CE strategies, operating instead under a short-term compliance framework.
Strategic institutional support, capacity-building initiatives, and innovation funding
are essential to translate compliance-oriented practices into proactive sustainability
planning.

4.4.2. Stakeholder engagement and future perspectives

Stakeholders identified include brands, NGOs, suppliers, customers, regulators,
certifying bodies, and recycling partners. The growing demand for transparency from
international buyers has encouraged some factories to enhance documentation and
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sustainability reporting. However, meaningful partnerships for innovation and
circularity remain rare.

To move forward, the RMG industry must shift from buyer-imposed
sustainability to collaborative circular transformation. Coordination among
stakeholders — government, brands, and technology providers — is essential to build
enabling ecosystems for recycling infrastructure, skill development, and investment
facilitation.

Overall, the study demonstrates that while Bangladesh’s RMG industry has
achieved commendable progress in adopting sustainability measures, its transition
toward a truly circular textile system remains in its infancy. The current trajectory is
dominated by compliance rather than innovation, and by buyer pressure rather than
internal strategic orientation. Achieving sector-wide transformation will depend on
multilevel coordination, research-driven technological upgrading, and a paradigm
shift viewing circularity as both a sustainability imperative and a business advantage.

5. Conclusions

This study provides an empirical, factory-level picture of how sustainability and
circular economy principles are currently being integrated into Bangladesh’s export-
oriented RMG sector. Evidence from ten diverse factories shows that environmental
compliance has become a core operational priority, reflected in widespread adoption
of effluent treatment plants, environmental and social certifications, and growing
attention to energy and water management. At the same time, circular practices are
still largely confined to pre-consumer waste handling and incremental efficiency
gains, rather than systemic closed-loop production models.

The findings demonstrate that buyer requirements, audit regimes, and global
market pressures are the dominant drivers of sustainability action, while proactive,
strategy-led circularity remains limited. High investment needs, technological and
infrastructural gaps, and weak policy support collectively constrains the transition
from compliance to innovation-oriented sustainability. Nonetheless, emerging
initiatives in renewable energy, water reuse, sustainable materials, and multi-standard
certification indicate a foundation on which more ambitious circular models could be
built. Overall, the study underscores that Bangladesh’s RMG industry is at an
intermediate stage: it has moved beyond minimal compliance in many areas but has
yet to realise the full transformative potential of circular textile systems.

6. Limitations and future research

This research has several limitations that delimit the scope of its insights. The
analysis focuses on ten export-oriented factories in major industrial clusters, which,
although varied in type, certification profile, and buyer base, cannot represent the full
diversity of Bangladesh’s garment industry, including smaller, informal, or
domestically oriented units. Data are primarily derived from managerial interviews,
complemented by observations and document review, which may be subject to
reporting bias, access constraints, and differences in internal record-keeping
practices. In addition, the cross-sectional design captures practices and perceptions at
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a single point in time, limiting the ability to assess how sustainability and circular
Initiatives evolve in response to changing policies, prices, or buyer strategies.

Future research could extend this work by incorporating larger and more
differentiated samples across regions, ownership structures, and value-chain positions
(e.g., spinning, accessories, recycling firms), enabling comparative and statistically
robust analyses. Longitudinal and panel designs would help trace trajectories of
circularity adoption, organisational learning, and technological upgrading over time.
In-depth case studies of frontrunner factories and emerging recycling ventures could
illuminate concrete implementation pathways, business models, and capability
requirements for higher-order circular practices. Further studies might also integrate
perspectives from workers, local communities, and upstream and downstream supply-
chain actors to capture social justice, distributional, and territorial implications of
circular transitions. Finally, combining qualitative insights with quantitative material-
flow analysis, life cycle assessment, and policy scenario modelling could support the
design of evidence-based interventions to accelerate a just and scalable circular
textile system in Bangladesh and comparable developing economies.
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