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Abstract

The garment industry in Cambodia is one of the leading contributors to the
country’s economy. It runs a linear production process with high consumption of materials
generating massive textile wastes with very scanty recycling facilities. Since global brands
increasingly advocate for sustainable production, Cambodia has been pressured within
increasing degrees to implement circular economy (CE) strategies that minimize waste
management while optimizing resource utilization and extending total competitiveness in
the long run. A resultant aspect focuses on the challenges and opportunities of moving the
garment industry in Cambodia toward a circular economy. Through existing literature
review, waste stream analysis, and current factory practice assessment, this study not only
identifies the technological, economic, and institutional hindrances against circular
practice adoption but also reveals opportunities such as a waste segregation system, material-
efficient technologies, upcycling initiatives, and possible partnerships with global buyers.
Policies towards the recycling investments targeted at governments, factory owners and
international brands supporting CE integration are proposed in the form of incentives;
namely the waste reporting systems on an industry basis and capacity building programs.
This requires an institutionalized multi-stakeholder approach under the findings enabling
the garment industry of Cambodia to be put forward in transition movements towards
sustainable and circular textile value chains.

Keywords: Circular economy, Garment industry, Cambodia, Sustainable production,
Textile waste management

Introduction

The core business of Cambodia’s garment sector is growing more aware of the
environmental impact and its crucial economic contribution in the nation. Growing
sustainability also means moving away from linear-based “take-make-waste” systems to
circular systems in garment manufacturing, reducing waste by enhancing resource efficiency
as well as social and financial results yielded under that process. Waste has therefore to be
reduced by enabling more resource efficiency as well as greater social and financial returns
accessible under this method. Governmental support for senior management commitment,
advanced technology infrastructure, and particularly the tendency to overlook social aspects
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can be examined through lessons learned from other emerging markets in India and
Bangladesh. In these contexts, integrated policy actions involving stakeholders, along with
new business models that apply circular concepts across supply chains, are essential for
overcoming most challenges to adoption. Additionally, their policy legislation is shaping
Circular Procurement through incentives and cross-sector collaboration. Addressing these
challenges and seizing opportunities will foster sustainable growth in Cambodia's garment
sector, while also supporting the global circular economy by mitigating the environmental
impact of textile production (Zaidi and Chandra, 2024; Kazancoglu et al., 2020; Amin et
al., 2024; Suarez-Visbal et al., 2024).This paper scans feasibility and preconditions for the
circular economy that can be adopted in the garment industry of Cambodia, reviewing
current waste practices, barriers to circularity, emerging opportunities, and
recommendations for the government, industrialists, and international brands. By
scanning preconditions for circular transformation, it hopes to inform policy creation and
practical implementation pathways that would keep Cambodia competitive amidst shifts in
global textile markets.

Literature Review
2.1 Concept and Principles of the Circular Economy

The circular economy is an important shift away from the common linear "take-
make-dispose" model to a regenerative model, one where materials are constantly fed back
within closed loops. It is in the dominant frameworks of circular economy that circularity
happens through reduced resource input, extended lifespans, and material recovery at end-
of-life via reuse, repair, remanufacture, and recycling. This concept can be merged with the
circular economy (CE) as a sustainability approach that highlights cyclic industrial activities
and separation of biological and technical components for their safe and efficient use
(Avila-Gutiérrez et al., 2019). It therefore advocates for a systemic change in product design
and supply chain management systems via circular strategies comprising the end-of-life plan,
business model innovation, and organizational values preservation aspects to imbed
circular principles throughout value chains (Burke et al., 2021). Such transformation
potentially enables economic growth to decouple from resource consumption and
environmental impacts through both technological and non-technological innovations that
might arise out of circular business models and supply chains (Mendoza et al., 2017).
Where the extension of product life cycles entails material life cycles, there is no more need
for virgin resource extraction; hence, this comes out as a net positive effect from these
frameworks because integrated reuse and recycling strategies close material loops which are
fundamental steps towards achieving circularity.

Circular economy strategies in the textile and apparel industry cover a broad
spectrum from durable garment design to recycled fiber use through zero-waste pattern
cutting up to collection systems, and sorting systems for used garments. CE also stresses
new business models such as leasing, resale, rental, and take-back offers that extend product
lifetime while reducing dependence on virgin material input. This has been discussed much
in the literature. For instance, research emphasized that business-model innovation is
imperative for durable products through leases and rentals as shares, garment collection,
resales, and recycling to achieve sustainable circular textile systems (Coscieme et al., 2022).
More studies discussed recycled fibers used in fashion and home products stressing the
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need for using recycled materials during both design and production phases to obtain a
closed-loop circular economy (Leonas, 2016). Zero-waste garment models and reuse models
that work toward the total utilization of post-consumer textile wastes further exemplify
circular strategies in production (Lewis et al., 2016). Slowing fast fashion down through
design for reuse, secondhand retail, and a product-as-a-service model also falls very much
within the circular and sustainable values that are endorsed as decreasing the
environmental impacts within the textile and apparel industries (Centobelli et al., 2022).
It is these studies that collectively go some way to providing a more detailed analysis of CE
strategies, including durability design, recycled fiber use, zero-waste cutting, garment
collection, and circular business models such as leasing and take-back systems in the textile
and apparel sector (Centobelli et al., 2022; Coscieme et al., 2022; Leonas, 2016; Lewis et
al., 2016).

2.2 Circular Economy in the Global Fashion and Textile Industry

The world increasingly recognizes the textile industry as one of the most intensive
and waste-creating industries among all other sectors of production. This industry
significantly contributes to environmental problems with factors such as carbon emission
levels, water consumption, and a massive volume of waste generated. Textile production is
responsible for about 10% of the world’s carbon emissions (Das et al., 2025; Saif et al.,
2024). The linear model that currently presides within this industry further encourages
such negative impacts because most industries emphasize speed in production and disposal
rather than Durability and Recycling. It irresponsibly consumes resources and thus results
in a product turning into waste very soon. Sustainable practices must be adopted to lessen
the impacts described above. This, in turn, makes high industrial activity a large contributor
to environmental degradation since fast fashion means quick lifespans of products and
post-consumer textile waste that does not get collected or sorted but rather ends up in

landfill.

In fact, up to 85% of textile waste accumulates through the municipal solid waste
stream at a global level (Wojnowska-Baryta et al., 2024). Leading textile and fashion
companies have shifted strategy increasingly implementing circular economy (CE) strategies
to meet attainability toward sustainability goals, the shifting consumer demand for more
environmentally sound products, and a more rigorous regulatory environment. CE
initiatives reduce resources reused as garments and fibers and recycled materials that extend
the life of products with less waste having taken clothes back into use more than one time
(Das et al., 2025). These programs were pioneered by European brands where retailers take
used textiles back from consumers for recycling or renewal so as to keep the circular
material flows always moving between taking recycled and refurbished materials back into

use (Saif et al., 2024; Wojnowska-Baryta et al., 2024).

Levi’s and Adidas are some of the first large companies to share recycled material
and circular product initiatives. Their initiatives include the use of recycled polyester and
cotton fiber, garment design for easy disassembly, and applying circular design principles
that make reuse or recycling only a step away at the end of life. This reduces waste while
lowering significantly the carbon footprints attached to raw material extraction as well as
manufacturing-war proves how big brands can integrate circularity into their product
development plus supply chain practices (Das et al., 2025). International regulatory
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guidelines and policy frameworks- particularly the European Union’s Sustainable and
Circular Textiles Strategy as part of the wider European Green Deal and Circular Economy
Action Plan are what set an agenda for wider recycling of textiles. Their policies have set
ambitious targets for sustainable production plus consumption and reduced impacts
associated with environmental damage during any stage in a textile lifecycle (Coscieme et
al., 2022). Extended Producer Responsibility (EPR) is currently one of major policy tools
which will drive a system change by legally binding producers to carry out responsibility on
waste textile collection, sorting as well as recycling accompanied by transparent reporting.
This will create incentives for designing products that are more recyclable and the
development of circular infrastructures such as sorting centers plus recycling facilities hence
encouraging suppliers and manufacturers globally to align with circular economy principles

(Reike et al., 2022; Wojnowska-Baryla et al., 2024).

The collective impact of these initiatives is playing a pivotal role in revolutionizing
the global textile industry, moving it away from a conventional linear model of resource
use towards one that prioritizes circularity. This transition is essential for minimizing
environmental damage and promoting sustainable growth. Nonetheless, obstacles persist,
including technological constraints in textile recycling, fragmented waste collection
systems, and the necessity for coordinated actions among stakeholders across the textile
supply chain (Reike et al., 2022; Saif et al., 2024).Productive innovations, regulatory
support, and cooperation that would assist in widening the scope of circular economy
practices toward obtaining industrial sectors' sustainability objectives are also ongoing.
Studies found out that obstacles hindering such an application of fashion through the CE
concept relate to technology as well as economic and organizational aspects. Current
recycling technologies do not include efficient methods: quality may decrease using
mechanical recycling, whereas enormous investments in infrastructure are demanded for
chemical recycling. Overproduction, short product lifecycles, and complex supply chains
that prove traceability and circularity are challenges in the fashion industry. However, it
does indicate a growing global trend because leading companies implement CE in new
product design sourcing strategies and supply-chain partnerships.

2.3 Circular Economy in Developing and Manufacturing Economies

For major players among the developing economies in the garment-producing
sector such as Bangladesh, Vietnam, India, and Indonesia, the implementation of circular
economy practices has not gone beyond its nascent stage. Cost-cutting policies adopted by
factories in these regions lead to a limitation of investment for green technologies and
innovations on a circular basis. Therefore, there is practically no infrastructure for proper
waste collection and recycling; management of textile wastes depends largely on informal
waste pickers who are hardly regulated. This constitutes structural weakness that impedes
the effective recovery and circular processing of textile wastes (Rashid et al., 2024; Salman
et al., 2025). However, pilot projects emerging in these countries have good prospects. For
example, industry-led initiatives supported by development partners piloted systems in
Vietnam for sorting textile waste and some basic recycling to increase the value from the
waste and reduce dependence on dumping it into landfills. Bangladesh has experimented
with mechanical recycling cotton waste from spinning mills and achieved high-value
recycled yarns for export markets. This is proof, by demonstration, of possible ways to
circularize the existing industrial process (Le et al., 2019; Salman et al., 2025).
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It has been found that the effective implementation of CE in such contexts requires
coherent policy measures across various domains. The most important among these are the
immediate strengthening of policy incentives to support circular transitions, methodical
improvement of textile waste data collection systems to enable focused intervention where
most needed, setting up technology transfer systems for sustaining production, and placing
workforce development as a top priority to build up essential skills. Other requirements
include creating partnerships between local producers and foreign brands for knowledge
sharing and resource mobilization as well as joint adoption of circular business models
based on international best practices (Rashid et al., 2024; Salman et al., 2025). This is
extremely relevant to Cambodia, whose apparel sector is characterized by low cost of
production, informal waste management systems, and socio-economic problems that at the
moment impede circular textile initiatives from making any headway. With pilots and
policies in other neighboring developing countries from which lessons can be drawn,
Cambodia will be able to solve its problem and move on to a sustainable and circular textile

sector (Arnold & Han Shih, 2010).
2.4 Existing Research on the Garment Sector in Cambodia

The research in Cambodia’s garment sector has pertained primarily to labor
conditions, economic development, and global value chain dynamics rather than
environmental sustainability. Existing studies confirmed inefficient resource use, explosive
textile waste problem, and slow adoption of green technologies as well as circular practices
in the industry (Eppinger, 2022; Ramirez-Escamilla et al., 2024). Better Factories
Cambodia, which offers training on energy efficiency, waste minimization, and safer
chemical management to numerous garment factories, along with the German
development agency's GIZ FABRIC project, does not constitute an initiative toward a
circular economy. It certainly does not represent a systematic integration of circularity
throughout Cambodia's industry (Eppinger, 2022). A significant shortcoming noted in the
literature is the absence of a comprehensive and standardized system for managing textile
waste. The fact that most garment factories do not practice source segregation of textile
waste results in recyclable and hazardous materials being mixed. A significant portion of
textile waste ends up in informal channels, either being sold without regulation or
ultimately discarded in landfills, leading to environmental harm and a loss of resources.

(Tang, 2023; Wagaw & Babu, 2023).

In situations where waste management systems are dysfunctional, recycling
potentials will also be low and this underscores the urgent need for an integrated approach
toward collection, sorting, and recycling that should be made mandatory through
regulation and capacity building (Saif et al., 2024). The systemic challenges have
nevertheless not been a major deterrence to companies like tonlé from Cambodia which
turns pre-consumer factory waste into zero-waste clothing lines. They prove that circular
economy can take place even in resource-limited settings within tough infrastructure. The
operations also go on to show that green products can emerge through creative design paths
using material reuse and the invention of new ways of making things, which could be
translated into economic value (Butturi et al., 2025). Scaling up such circular initiatives
meets a lot of challenges that also call for wider institutional support through policy
incentives on investment in recycling technologies and supply chain transparency, as well
as collaboration from a wide range of different stakeholders to implement circular
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approaches across the whole garment industry (Ramirez-Escamilla et al., 2024; Saif et al.,

2024).

The circular businesses and specific sustainability programs occur amid great
challenges to the garment sector in Cambodia from the side of environmental
sustainability. This initiative is, therefore, to be followed by further policies, support
infrastructure for innovation capacity building, and multi-stakeholder management in
textile waste management and controlling ecological impact, which will later on translate
into resilient economic opportunities in the garment manufacturing sector of Cambodia.

2.5 Research Gap

There is an enormous body of literature at the global level about the circular
economy. Regional studies have been insightful but practically applicable opportunities and
challenges in Cambodia’s garment industry have not yet been assessed. Consistent with
global trends, Cambodia produces huge volumes of textile waste as a byproduct of fast
fashion-this articulates a common challenge across the globe since production cycles are
determined by the seasons. Hence there is inadequate and disorganized system support
toward waste collection and sorting. Hence, inefficiency barriers to managing both post-
consumer and post-production wastes effectively. There is, therefore, inadequate
infrastructure as well as awareness among stakeholders on adequate separation and
recycling processes. Technologically, Cambodia faces barriers in acquiring high-tech
recycling technologies, especially when there is mixing of fibers at the garment stage. This
results in technological fragmentation that does not allow scaling up recycling initiatives
added to limited financial investment and a deficit gap on such a scale of institutional
innovation capacity(Charnley et al., 2024; D’Adamo et al., 2022; Luoma et al., 2022; Saif
et al., 2024; Salman et al., 2025; Subramanian et al., 2021).

Institutional weak frameworks, poor coordination, and gaps in policy enforcement
are the factors that hinder facilitating circular practices to this industry. Other factors
include lack of collaboration between manufacturers, government agencies, and
communities toward building consolidated strategies for circularity promotion. However,
opportunities exist in the waste streams that can be valorized through upcycling and fiber
regeneration wastes which encourage value-added products to decrease dependence on
virgin input. New recycling technologies such as bio-based, enzymatic, and thermochemical
methods together with digital lifecycle tracking tools and supply chain transparency support
channels for a circular transition further developed. Therefore, policy instruments focusing
on capacity building intervention towards stakeholder engagement, incentive schemes,
regulatory enforcement as institutional gap-filling serve market-based opportunities such as
second-hand and rental clothing segments widening to foster circular consumption. Thus,
through the technological challenge, institutional strengthening and appropriate policies,
the garment industry of Cambodia will be able to tap effectively the principles of the
circular economy customized to its peculiar type of industrialization towards achieving
models of production and consumption on a sustainable basis (Charnley et al., 2024;
D’Adamo et al., 2022; Luoma et al., 2022; Saif et al., 2024; Salman et al., 2025;
Subramanian et al., 2021).
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Policy Recommendations

To successfully implement the circular economy into the garment sector of
Cambodia, there should be a comprehensive list of government, factory owner, and
international brand policy recommendations. The circular economy would require multi-
stakeholders to effectively address technological, economic, and institutional barriers that
currently block its way into the industry (Reike et al., 2022). Therefore, strong policy
incentives in the form of subsidies, or tax breaks and grants for investment in safe and
circular technologies and business models are needed to encourage circular transitions.

Such systems will ensure transparency and accountability at all levels. A policy on
data-driven decisions that can enhance waste management practices in all sectors of
industry should also be considered as part of important measures, apart from technology
upgrading and skills training wherein there is also a need to develop the awareness of
factory workers and managers on resource use efficiency and waste minimization

methodology (Tong et al., 2024).

The training must be participatory, localized, and reflect the real situation of
Cambodian manufacturers to achieve the purpose (Reike et al., 2022). International brands
have to work alongside local producers so as to educate them through knowledge-sharing
about circular business models since partnerships might open up avenues for best practice
sharing as well as introduce new solutions. Access to such circular supply chains will foster
innovation in sustainability. Circular procurement policies should put in place a framework
that gives preference to products and services capable of being reused, recycled, or resource
efficient. It is only by way of cross-sector collaborations involving governments at all levels,
industry associations, and academic institutions that the crucial systemic change can be
achieved through a combination of incentives, resource sharing, and harmonized standard

practices (Reike et al., 2022).

One of the key policy focuses in transition should include EPR as it sets producer
responsibility as a standard to collection, sorting, and recycling textile waste at disposal
stages-consider end-of-life disposal stages (Reike et al., 2022; Tong et al., 2024). Research
validated from successful EPR schemes indicative of fostering both competition and
collaboration between all supply chain actors alongside innovative eco-design practice
relating to improved downstream recycling performance-show that those schemes could
develop new ways how to improve recycling outcomes (Tong et al., 2024). EPR has left very
positive imprints on material use rates within the circular economy and can fast-track
recycling infrastructure development along with municipal waste management service lines
(Zhidebekkyzy et al., 2024). Difficulties of fund collection in places where informal markets
dominate and possible over-reporting of collections to take advantage of subsidies may be
the challenges when EPR is implemented in a developing country like Cambodia. This,
therefore, calls for stringent regulatory enforcement and monitoring accompanied by
complementary policies on matters such as smuggling and the protection of intellectual
property (Kojima et al., 2009). In addition to this, governments must mandatorily integrate
frameworks with the use of digital technologies for better information sharing and lifecycle
management to enforce eco-design and end-of-life disposals within EPR guidelines (Gu et
al., 2018). Furthermore, companies have shown improved EPR behavior when subjected
to stricter regulations and government oversight, highlighting the importance of well-
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balanced incentive and constraint mechanisms in policy design to promote responsible
production.

It is imperative to relentlessly pursue recovery and sustainability targets beyond a
single product lifecycle. By embracing openness and championing strategies that extend
product longevity, one can achieve unparalleled circularity and sustainability benefits from
EPR systems (Peng et al., 2019; Campbell-Johnston et al., 2020). This strategy not only
optimizes resource efficiency but also places manufacturers at the forefront of
environmental stewardship, committing to transformative journey and lead the way toward
a more sustainable future.

In summary, coordinated multi-stakeholder policies with strong incentives,
capacity-building and collaboration as well as circular procurement together with
comprehensive EPR regulation that supports innovation will definitely lead to great results
for the garment industry in Cambodia. It will not be viewed only as an attempt to address
a current issue but also seen as a move to facilitate innovation through establishing a
competitive and sustainable circular textile industry in alignment with environmental
commitments at the international level (Reike et al., 2022; Tong et al., 2024; Zhidebekkyzy
et al., 2024).

Conceptual Framework

Presently, there is no study that defines a particular conceptual framework diagram
about the circular economy in Cambodia’s garment industry. However, the basic ideas and
concepts of the circular economy are what would base such a framework and are shown in
Figure 1 below. The CE model is defined as describing systems change from the old linear
“take-make-waste” model to a regenerative system.
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Figure 1: Circular Model (Conceptual Diagram):
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This framework is founded on principles designed to minimize resource
consumption, extend product lifespan, and recover materials through strategies such as
reuse, repair, remanufacturing, and recycling. It requires systemic changes across product
design and supply chains, incorporating end-of-life considerations and innovative business
models to decouple economic growth from resource consumption.

Specifically, for the textile industry, the framework encompasses several key

strategies:
Design :  Creating garments for durability and utilizing recycled fibers.
Production :  Implementing zero-waste pattern cutting.
End-of-Life :  Establishing systems for collecting, sorting, and recycling used
garments.
Business Models :  Adopting innovative models such as leasing, resale, rental, and

take- back systems to extend product life.

In visual terms, this concept can be represented as a cyclical process, contrasting
with the linear model characterized by the sequence Take = Make = Waste.
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Conclusion

The Cambodian garment industry is highly significant in the country’s economy
through its linear production model with high material input and output as textile waste.
This is a take-make-waste model and thus, inefficiency and environmental damage
consequentially are associated with it being regarded as unsustainable to the sector amid
increasing global trends toward green manufacturing (Koszewska, 2018). The international
movement for sustainable production is growing stronger pressure with more emphasized
advocacy on circular economy (CE) principles that pertain to less waste and better usage of
resources within the whole chain of value in textiles (Saha et al., 2024). The challenges in
the transformation of Cambodia's garment industry from a linear to a circular model are
multifaceted. There are technological barriers since there is no state-of-the-art recycling
plant and effective waste sorting systems in place. In most cases, inadequate segregation
protocols for materials lead to contamination of recyclables (Saif et al., 2024). Besides, the
country's institutional and regulatory frameworks are still developing leading to regulatory
gaps that hinder incentives through policies and enforcement mechanisms that are very
important in CE adoption (Kazancoglu et al., 2020).

These have equally been the challenges in other developing economies’ textile
industries as they struggle to come to terms with financial constraints, technological
inadequacies, and managerial resistance to circular economy (CE) principles (Saha et al.,

2021; Salman et al., 2025).

However, the positive opportunities that can be derived from this sector are high.
For example, companies like tonlé¢ prove that better waste management and upcycling
efforts create more value for a company with less harm towards environmental degradation.
Material Efficient Technologies include new recycling procedures together with sustainable
product design which focuses on both the durability and recyclability of products to
promote circular practices (Butturi et al., 2025). Therefore, the integration of sustainability-
oriented innovation is predicted to improve resource recovery as well as reduce
environmental impact during garment manufacturing (Butturi et al., 2025; Saif et al.,
2024). Problems at the techno-institutional level can best be addressed through multi-
stakeholder systemic approaches. Governments must, therefore, as noted by Koszewska,
immediately align policies on sustainability with infrastructure development on recycling
and waste management (Koszewska, 2018). Circular business strategies sharing data as a
commitment between and among nations supported by international collaboration in
technology, funding, and best practice initiatives can fill the gap in policies enhance
methodologies in sorting wastes and advance green technology (D’Adamo et al., 2022; Saha
et al.,, 2021). The drive toward digitization and adoption of technologies related to the
fourth industrial revolution also accelerate the move to a sustainable economy in garment
production. Digital tools are capable of enhancing efficiency at different lifecycle stages of
a product, providing traceability as well as ensuring optimum resource utilization and
recycling (Hassan et al., 2024). Such initiatives amply prove the circular economy's ability
to reduce material input and waste output. To sum up, shifting the Cambodian garment
industry from its existing linear model to practice real circular economy needs a
combination of collaborative effort in policymaking, infrastructure investment, and
innovations toward sustainability. The transformation is needed not only as a requirement
in exercising environmental and social responsibility but equally important as a condition
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that must be met for long-term competitiveness while global sustainable practice trends
continue to intensify (Daflo et al., 2020; Koszewska, 2018).
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