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Aim: Circular economy encourages environment protection and social prosperity while giving the green light to economic growth with sustainable development in a country. The apparel industry both globally and Sri Lanka faces considerable environmental challenges and it is recognized as a major consumer of water. This study seeks to identify the challenges and opportunities of adopting circular economy practices to enhance resource efficiency in the apparel manufacturing industry of Sri Lanka, under social, environmental, and economic perspectives. 
Design: Within the apparel industry, circular design, product life extension, textile recycling, and resource efficiency were identified as key circular economy practices. Qualitative research approach was adopted to identify the social, environmental, and economic aspects of circular economy adoption. Target population consisted of key stakeholders in Sri Lanka’s apparel manufacturing sector, including lean managers, sustainability officers, supply chain professionals, and employees involved in circular economy-related practices. Given the qualitative nature of this study, a purposive sampling strategy was adopted to select 4 respondents. A structured interview used as the primary method of data collection and content analysis used to identify key factors through participants’ responses. 
Findings: The results revealed that circular economy is broadly understood among Sri Lankan apparel manufacturers as a strategic shift from linear “take-make-dispose” model to a closed-loop system that keeps materials in use for as long as possible. Despite facing notable challenges such as high initial costs, limited infrastructure, and low awareness, companies are making steady progress through innovation, collaboration, and commitment to sustainability goals. The social findings revealed the need for awareness and training to drive behavioral change, while environmental results confirmed significant achievements in waste reduction, water reuse, and carbon footprint minimization. Economically, although initial investments are high, long-term cost savings, market differentiation, and stronger buyer relationships make circular adoption a viable and strategic direction for the industry.
Implications: Apparel manufacturers in Sri Lanka need to implement circular economy principles as port of their core business strategy rather than as isolated sustainability projects. Capacity building in employees and suppliers through continuous awareness and training program; collaborating across the supply chain actors, leveraging circularity for brand differentiation; developing the supportive policy frameworks; expanding recycling and waste management infrastructure and establishing regulatory and certification system would encourage to take part in circular transformation.
Further study: This study focused on the manufacturing perspective; future research could explore consumer behavior, buyer expectations, and government policy roles in enabling circular transformation.
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Background 

Global natural resource consumption is calculated to increase 60% by 2060 (World Economic Forum, 2024) due to the increase of demand. Circular economy (CE) is a model reduce material and energy demand while increasing economic output (Bimpizas-Pinis et al., 2021) and it is going through production to consumption which is based on take-make-recycle. Simply, CE is a reducing waste to zero and that process creating value back for the economy and the environment. The European Union emphasizes CE practices are sharing, leasing, reusing, repairing, refurbishing, and recycling through the process of production to consumption as long as possible (Liu & Ramakrishna, 2021). Accordingly, CE is based on the three-core fundamental principles that drives CE implementation for in a business or in a country; which are eliminate waste, circulate products and materials and regenerate nature.

Adopting CE offers multitude of rewards for environmentally, socially and economically. CE encourages environment protection and social prosperity while giving the green light to economic growth with sustainable development in a country (Sverko Grdic et al., 2020). European Union has set ambitious action plan target for transitioning to CE by 2050 focusing on waste management and sustainable products (Nikolaou & Tsagarakis, 2021). Germany is pioneering CE approaches with main goal reducing consumption of primary raw materials by 2045 and with pursuing three other goals which are increasing the utilization of recycled materials, avoiding waste and promoting raw material supply security (Beck et al., 2025). And China is highlighting in the adapting to the CE and China using in several sectors from micro to macro levels (Neves & Marques, 2022). These instances demonstrate a growing global recognition of the need to move towards more circular economy.

However, adapting into CE isn’t as easy as think. There are many factors affecting to the adapting into the CE which are policy and regulatory issues, lack of technology, less infrastructure, financial issues, organizational problems and social issues. These factors can also categorize into two groups which are internal factor and external factors (Abdelmeguid et al., 2022). Besides, there is a critical stand in need of emphasizing the CE for resource efficiency due to the soaring environmental impacts.

Globally, the fashion industry considered as a significant sector because of playing crucial role day-to-day life, 300 million people employee along the value chain and 7% of all employment in low-income nations (Abdelmeguid et al., 2022). Unfortunately, fashion industry is identified as an over consumer the natural resources; takes lot of water, land and other fibers. The industry recognized as a major consumer of water because of that the wet processing stage is the most water-intensive stage (water using for per cotton t-shirt about 2700 liters) (Seidu et al., 2024). The fast fashion model, with its emphasis on rapid production and short product lifespans, exacerbates these issues (Glöser-Chahoud & Schultmann, 2024).). Therefore, transitioning into a circular economy holds potential conserving resources, promoting sustainability and prevents environment damage.  

In the Sri Lankan context, the apparel industry plays a crucial role in the national economy, being the largest export earner and significant source of employment. Export earning of apparel and textile increased by 4.22% y-t-y US $ 446.54 Mn in June 2024 compared to 2023 (EDB Export Performance, 2025). The current waste management systems in Sri Lanka are often inadequate, with a reliance on methods like landfilling and incineration for apparel waste. This linear approach, where materials are discarded after use, leads to environmental pollution and the loss of valuable resources (Jayakodi et al., 2025; Edirisinghe et al., 2022). 

Despite sustainable initiatives, the extent to which the adoption of comprehensive CE principles can impact resource efficiency across the industry's value chain remains underexplored. While CE is widely acknowledged for its potential to extend product lifecycles through reuse, repair, remanufacturing, and recycling, its practical application in Sri Lanka’s apparel sector is still underexplored. The problem lies in the lack of systematic understanding of the how CE practices could be effectively adopted in this industry, given the constraints of existing waste management systems, water-intensive production processes, and the limited integration of sustainable technologies. Simultaneously, CE presents opportunities to reduce production costs, improve competitiveness in global sustainable markets, and support national sustainability objectives.

Thus, the study aims to explore the challenges face and opportunities of using circular economy to improve resource efficiency in apparel industry in Sri Lanka. Based on the study’s objectives, this study aims to answer the following research questions: 
1. What are the social barriers and the enabling factors of adopting circular economy practices in the Sri Lankan apparel industry? 
2. What are the environmental barriers and the enabling factors of implementing circular economy in apparel manufacturing? 
3. What are the economical barriers and the enabling factors of circular economy adoption in this sector? 

While answering these questions, the study will provide insights of how can Sri Lanka’s apparel manufacturing industry overcome barriers and utilize opportunities to improve resource efficiency through circular economy practices. Furthermore, this study is significant because it contributes to bridging the research gap in developing countries, where circular economy adoption has not been studied as extensively as in developed economies such as Europe and China. By focusing on local challenges and opportunities, this research provides context-specific insights that can guide policymakers, apparel manufacturers, and sustainability practitioners in integrating circular economy practices into national strategies. 

Literature Review
The concept of a CE offers a potential solution by shifting towards a regenerative system that minimizes waste, maintain the products and materials within the value chain for a long period, and regenerates natural systems. The CE fundamentally seeks to design out waste and pollution, keep products and materials in use, and regenerate natural system (Abdelmeguid et al., 2022). CE concept is become popular concept as an alternative to the classic concept which is “take-make-dispose” model (Kumar et al., 2019). In line with this, keys to the CE are principles often summarized by the 'R' frameworks, such as reduce, reuse, and recycle, although more comprehensive frameworks exist (Kirchherr et al., 2025; 2018). CE concept promoted by the European Union in order to achieve the sustainable development goals (Kirchherr & Hartley, 2025; Korhonen et al., 2018). 

Circular economy in Apparel Industry
Apparel industry is well famous for the high consumption of critical resources, including huge quantities of water and land, and the extensive use of various chemicals throughout its manufacturing, dyeing, and finishing processes (Marjamaa & Mäkelä, 2022). The linear "take-make-dispose" model in apparel sector results in massive waste, with estimates suggesting 92 million tons generated annually and less than 1% of clothing material being recycled back into new clothes. This inefficiency represents a significant loss of value, estimated at $500 billion annually (Saha et al., 2024). Unfortunately, apparel and fashion waste end up in the landfills and up to 95% of landfills can recycle (Moorhouse & Moorhouse, 2017).

In the apparel industry, applying CE principles involves strategies such as resource efficiency (using renewable and non-toxic materials), circular design (designing for longevity, repair, and recycling), product life extension (repair, rental, resale), and end-of-life circularity (reuse, recycling, remanufacturing) (Abdelmeguid et al., 2022). These strategies aim to extend the useful life of textiles and materials, thereby minimizing waste and the need for virgin resources. CE is seen as one solution to today’s unsustainable use of natural resources because the scarcity (Figge et al., 2023). CE promotes closed loop systems where products and materials are continuously cycled back in to the production process, thereby improving resource efficiency (Lahti et al., 2018).

The transition to a circular economy in the apparel industry, including in Sri Lanka, is essential. A study in the Biyagama Industrial Export Processing Zone in Sri Lanka revealed that a substantial industrial waste generation rate, highlighting the need for integrated waste management methods (Edirisinghe et al., 2022). The current waste management practices in Sri Lanka often involve landfilling and incineration, with only a limited amount of waste being reused and recycled, reflecting a prevailing linear mode (Jayakodi et al., 2025). This linear approach leads to the depletion of natural resources and significant environmental impacts. 

Studies on CE in the textile and clothing industry emphasize that technology-oriented circularity and sustainability-oriented innovation are key areas of focus for reducing environmental impacts (Saha et al., 2024). Implementing circular economy business models (CEBMs) is seen as a way to create, capture, and deliver value while prolonging product life and closing material loops (Hina et al., 2022).



Opportunities and Barriers in CE
From an economic perspective, the adoption of CE practices in the apparel industry offers multiple opportunities for cost reduction, revenue generation, and enhanced competitiveness. By implementing resource-efficient processes, firms can reduce the consumption of water, energy, and raw materials, which directly lowers production costs (Geissdoerfer et al., 2017). Circular Economy strategies such as textile recycling, product refurbishment, and remanufacturing can create additional revenue streams by transforming waste into valuable secondary materials or selling refurbished products to niche markets (Kirchherr et al., 2018). Furthermore, apparel manufacturers adopting circular economy practices can gain competitive advantages in global supply chains, particularly in markets like the European Union and North America, where buyers increasingly prioritize sustainably produced garments (Abdelmeguid et al., 2022). In the Sri Lankan context, where the apparel sector contributes significantly to export revenue and national gross domestic production, integrating circular economy practices not only strengthens market resilience but also supports economic sustainability by balancing resource use, cost efficiency, and market demands (Edirisinghe et al., 2022).

The adoption of circular economy concept in the apparel industry also generates significant social benefits by promoting job creation, skill development, and social well-being. Circular economy strategies such as textile recycling, repair, refurbishment, and remanufacturing create green employment opportunities, particularly in sectors that require technical skills for sustainable production processes (Koszewska, 2018). These practices not only provide alternative career pathways but also contribute to worker safety and health by reducing exposure to hazardous materials and unsustainable production methods (Abdelmeguid et al., 2022). Circular economy encourages capacity building and skills enhancement, as employees and managers must learn new competencies in sustainable design, resource efficiency, and circular business models, fostering a more knowledgeable and capable workforce (Geissdoerfer et al., 2017).

The major environmental opportunity of adapting circular economy lesser energy consumption and reduce emission of greenhouse gasses. Circular economy mainly focusing on minimizing the use of primary energy sources (Chhimwal et al., 2022). It is argued that when the environmental benefits coming to the organization, economic growth starts to flow into the organization (Sarja et al., 2021). In Sri Lanka’s apparel industry, circular economy provides environmental opportunities beyond just energy, water, and soil efficiency. It enables closed-loop material use, waste reduction, renewable energy adoption, pollution prevention, and sustainable resource conservation, all of which contribute to reducing the sector’s ecological footprint while strengthening its global sustainability reputation (Kumar et al., 2019).

Implementing circular economy practices often require significant upfront investments with long-term returns, including costs for advanced technologies, updated facilities, and eco-industrial chains. Limited financial support, tax incentives, and suitable supply chain partners further hinder adoption. High costs of material recovery and informal sector recycling can push firms to continue using cheaper virgin materials, creating barriers to circular practices (Kumar et al., 2019). 

Despite these opportunities, challenges remain in embedding social aspects into circular economy transitions in apparel manufacturing. A recurring issue is the lack of skilled workforce to meet the requirements of circular economy-oriented production systems (Agyemang et al., 2019; Kumar et al., 2019). Social barriers remain as a key challenge in advancing circular economy. Limited public awareness and poor understanding of circular economy principles reduce community engagement (Kumar et al., 2019).
While existing research emphasizes energy efficiency, water savings, waste reduction as the main environmental benefits of circular economy, limited attention has given to the other crucial aspects such as chemical pollution from fabrics and dyeing, biodiversity, hazardous waste management especially in textile industry chemical disposal (Chhimwal et al., 2022).

Prior studies mostly focus on multinationals companies or large companies that adopted or implemented circular economy; there is an absence of research that identifying the challenges and opportunities of using circular economy practices on developing nations. There is a critical point that do small and medium size apparel organizations in developing countries adapt or practice the circular economy concept. Overall, the literature demonstrates that while the circular economy represents challenges such as lack of standardization, implementation barriers, and industry-specific complexities, it simultaneously offers significant opportunities for sustainable transformation in the apparel sector of Sri Lanka. This positions circular economy as not only an environmental necessity but also as a strategic pathway for economic growth and social development.

Methodology
As the study focuses on understanding the social, environmental, and economic aspects of circular economy adoption in the apparel sector, with particular emphasis on challenges and opportunities faced by industry stakeholders, a qualitative research approach is adopted. This method enables the collection of detailed insights, providing a deeper understanding of industry perspectives rather than focusing solely on numerical data. The study adopts an interpretivist research philosophy, which allows for the exploration of multiple perspectives within the apparel industry. This philosophical stance supports the use of qualitative methods to capture the depth and richness of stakeholder views and provides meaningful insights into how circular economy can contribute to improving resource efficiency in Sri Lanka’s apparel sector.

The target population of this study consists of key stakeholders in Sri Lanka’s apparel manufacturing sector, including lean managers, sustainability officers, supply chain professionals, and employees involved in circular economy-related practices. Sri Lanka has approximately 300 apparel manufacturing firms as per the export development board data base of Sri Lanka (De Fonseka, 2023). According to the joint apparel association forum in Sri Lanka, identified four major manufacturers lead with sustainability and circular economy. This target group was chosen as they the necessary knowledge and experience to provide insights into the challenges and opportunities of implementing circular economy practices within the industry.

Given the qualitative nature of this study, participants were selected under purposive sampling, aiming supply chain related personnel in large scale apparel manufacturing firms who possess specialized knowledge circular economy practices. This study conducted four fully structured interviews. The homogeneity of the respondent’s group and the limited access to supply chain managers make four interviews both practical and methodologically valid for achieving the research objectives. In qualitative research, two fully structured interviews sample size is methodologically appropriate and justified based on the data saturation, where the aim is to get in depth understanding rather than statistical generalizability (Guest et al., 2006). The sample size is further justified as data saturation was reached after the four interviews, with no new special theme emerging. 

Areas covered during the interviews included awareness and understanding of circular economy concepts, current resource management practices, environmental sustainability initiatives, social impacts on employees and communities, economic feasibility of circular economy practices, barriers to implementation, and potential opportunities for improvement. These themes provided a structured yet flexible framework, allowing participants to share their experiences and insights, while ensuring that all relevant aspects of circular economy adoption is addressed.

In the context of this study, content analysis allows to classify insights under social, environmental, and economic aspects of circular economy practices. This technique is particularly effective in exploring challenges and opportunities, as it highlights commonalities and contrasts across participants’ experiences. This method was chosen because it allows in-depth exploration of participant experiences while also enabling comparison across firms and roles within the apparel industry. The findings will be presented and discussed under the categories of social, environmental, and economic aspects. 

Findings
The selected participants (represent as R1, R2, R3 and R4) represent large-scale firms with advanced sustainability programs such as:
R1: Integration of circularity into “Plan for Change 2025”; closed-loop systems, waste-to-resource projects, renewable energy use 
R2: Waste reduction, energy optimization, and eco-friendly packaging 
R3: The Loop- recycling system, natural dyes, biodiversity projects, and plant-based detergent innovation 
R4: Recycled cotton integration using 90% cotton cut waste, resource independence, and continuous material innovation 
Their competence with circular economy made them information-rich cases, allowing deep exploration of challenges and opportunities faced by the apparel sector. Each respondent is selected according to the direct involvement in circular economy, sustainability and supply chain management functions, make sure they possess relevant knowledge of circular economy practices and resource efficiency initiatives within the apparel companies. All respondents hold senior level managerial roles, more than 5 years, within their own company supply chain, representing their practical experience in implementing operational and environmental strategies. All four companies operate on a large-scale manufacturing level, producing for local and international markets and maintaining partnerships with global buyers.

Define Circular Economy
The findings revealed that respondents generally consider the circular economy as strategic system focus on minimizing waste, keeping materials in use for long, regenerating natural systems. Most respondents emphasized that a clear understanding of circular economy principles. They described it as a company-wide transformation integrated into sustainability strategies than a single initiative. 
Some organizations have implanted circular principles into frameworks such as “Plan for Change 2025” (R1) covering product design, manufacturing, end-of-life management. 

“We view circularity as a transformation across the entire value chain from design to end-of-life. It’s about keeping materials in use and eliminating waste where ever possible” (R1)

R2 specially mentioned that global buyer pressure has made circular economy a business requirement than a voluntary environmental effort.

“Our European buyers now demand circular practices from packaging to production. We are adjusting our systems to meet those expectations”. (R2).

In addition, another respondent emphasized that circular economy is circularity is reducing waste and encouraging regenerative efforts. 

“Circular economy is designs out waste and pollution, keeps products and materials in use and regenerates natural systems. Our efforts focus on garment durability, material health, recyclability and traceability” (R3)

Across the interviews, participants recognized that circular economy extends beyond recycling it involves rethinking product design, material selection, production processes to achieve long-term sustainability and efficiency. Overall, the companies recognize that circular economy concept is not only considering an environmental goal but also a pathway to long-term competitiveness and resource efficiency.

In sum, findings revealed that the concept of the circular economy is understood among industry leaders as a systematic transformation aimed at reducing waste, promoting resource efficiency, and regenerating natural systems. All respondents have incorporated circular economy principles into different stages of their value chains from product design to material recovery and waste management.

Social aspects 
The respondents specially mentioned that positive social outcomes arising from circular economy adoption. For an example, R1 observed that engaging employees in sustainability projects has improved motivation, pride, and commitment to company values.
R4 opined that circular initiatives have improved health and safety standards by promoting cleaner production and reduced exposure to harmful chemicals. 

“We get health and safety opportunities from circular economy that come from cleaner production and responsible chemical management reduce exposure risks” (R4) 

All respondents also mentioned that community partnerships for waste collection and recycling have created new job opportunities and supported local livelihoods.

The findings revealed several social challenges that affect the smooth implementation or adoption of circular economy practices into apparel companies. Through the respondents realized that the most common issue is the lack of awareness and understanding of circular economy practices among employees, suppliers, and consumers. The respondents noted that it requires mindset shift from traditional linear thinking on the other words take-make-dispose system toward new ways of designing, producing, and consuming. 

“Some employees still seeing waste as something to be thrown away, not reused. We need to change that thinking through continuous training” (R1).

They also mentioned that local suppliers are not yet fully aligned with circular requirements, which slows the overall adoption process. On the other hand, that respondent emphasized that a special fact that compliance issue of their organization.

“The use of recycled materials occasionally results in metal-free compliance issues, particularly in children’s wear production” (R2)

Environmental aspects
A major environmental challenge is reported by all respondents is lack of recycling infrastructure in Sri Lanka. The absence of large-scale textile recycling plants limits their ability to achieve closed-loop material cycles domestically. R4 mentioned that difficulties in sourcing certified sustainable raw materials in sufficient quantities, while other one noted that energy mix limitations, since much of the country’s electricity supply still comes from non-renewables sources.

“We have strong sustainability ambitions, but without local recycling facilities and renewable energy expansion, full circularity is difficult and we have inadequate waste segregation system so we are need for stronger internal waste management infrastructure” (R4).

The selected companies have achieved significant environmental benefits through their ongoing initiatives. R1 reported that reduction in textile waste, freshwater consumption, chemical discharge through closed loop water systems and waste-to-resource projects. 

“We have almost met our “Future First 2025” goal of having fewer than 34 grams per garment of normalized fabric waste and we have achieved huge reduction in landfill waste under zero waste to landfill program. We are fully committed to surpassing the target of 80% of recycle fabric waste in 2025” (R1). 

Similarly, R2 emphasised that they achieved 5-7% annual fabric waste reduction and invested in 25 million rupees in water treatment facilities to promote reuse and minimize effluent impact. Other one mentioned that these initiatives contribute to carbon footprint reduction and biodiversity protection by lowering dependence on virgin raw materials. 

“Our closed-loop systems have reduced both water usage and waste disposal significantly. Every small improvement adds up.” (R2).

Economic aspects
All the respondents have mentioned that transitioning from linear model to circular economy model cost is very high because of the new technology, digital traceability and research and development are identified as the main barriers. Two of the respondents have mentioned that limited short-term returns, since the economic benefits of circularity often take years to materialize. 
R2 specifically mentioned that international buyers, though demanding sustainability, are still price-sensitive and reluctant to pay a premium for circular products. 

“Sustainability is expected by our buyers, but they are not willing to pay more for it, that creates a challenge.” (R2)

Circular economy practices were also found to offer long-term economic opportunities. All respondents highlighted that cost savings from resource efficiency, waste reduction, and energy optimization.

R2 said that they are viewed circular economy as a strategic investment that strengthens brand reputation and builds stronger relationships with global partners. 

“Circular economy helps us to build trust with buyers and positions us as a forward-thinking manufacturer.” (R2) 

Other one has identified a major economic benefit improved competitiveness and market differentiation from its circular economy. 

“because of the adopting circular economy, we earned market differentiation from by strengthen competitiveness with European buyers who prioritize sustainability.” (R4)

Strategies to adopt CE in future 
Respondents have highlighted practical strategies that can help enhance circular economy adoption in the Sri Lankan apparel sector.

Training and awareness programs are one of the key strategies to address the social challenges such as traditional mindset of employees and suppliers. Beyond basic awareness, technical competence is essential for operating circular systems like textile recycling or material traceability tools. Companies have begun partnering with universities and technical institutes to offer training in sustainable design, waste sorting, and green production technologies. Upskilling workers to manage the advance systems effectively and enhances overall production efficiency. In the long run, it also increases employee morale, retention, and innovation capability.
“We are together with the Ellen MacArthur Foundation to make circular initiative in the garment industry to raise awareness, build knowledge within the context of a circular economy.” (R1).

R2 mentioned that they are exploring new ways to increase resource efficiency. By investing in technology, companies can create innovative solutions for fabric waste recycling, natural dyeing, and eco-efficient production processes. 

“Our dedicated R & D department continuously exploring and experiment new ways to convert more of our fabric and knitting waste into usable cotton yarn. It’s a continuous cycle of innovation.” (R2)

Adoption of cleaner production and resource-efficient technologies is another solution to challenges that faced by companies. Several companies have introduced closed-loop water systems, energy-efficient machinery, and renewable energy sources such as solar power to reduce the waste and emissions. These practices not only enhance environmental performance for the companies but also reduce the operating costs in the long term for the company. Cleaner production also contributes to improved workplace conditions by reducing exposure to harmful chemicals and waste materials.

Environmental certification and monitoring system is the strategy all the respondents mentioned for the challenge. The adoption of recognized sustainability certifications such as Higg index, global recycle standard provides a structured approach to monitoring environmental performance. These measures assess resource consumption, energy efficiency, and carbon emissions, ensuring that companies remain accountable and continuously improve their environmental management system. 

“Higg certification is a sustainability assessment tool used in the textile industry to measure environmental impacts. It covers aspects such as water use, energy efficiency, and worker safety.” (R3)

Active engagement with policymakers is seen as essential for securing financial incentives, tax reliefs, and low-interest green financing. Industry representatives have started engaging with government agencies and trade associations to promote sustainability practices. This approach encourages the creation of an enabling financial environment, especially for firms that lack sufficient capital to invest in new technologies. 
Although circular economy practices require large investment, they get long-term cost savings through reducing material use, minimization of waste and energy efficiency. Therefore, companies are trying to treat these expenses as strategic investments, not operational costs. Some companies have implemented using cost-benefits analysis and return on investment projects to circular economy projects to management and investors.

All respondents mentioned that active participation in industry forums advocating for incentives for sustainable manufacturing. Partnerships with European buyers and sustainability bodies as an example global recycle standard, Fairtrade, Higg Index. Respondents also mentioned that collaborating that international buyers, development of apparel companies, and NGOs can support share costs and access funding for circular economy projects. Such strategies make it possible for small and medium sized companies to adopt technologies that would otherwise be unaffordable, such as digital traceability systems and recycling infrastructures.

Circular economy adoption can improve companies’ brand reputation, allowing it to access sustainability-driven markets and premium buyers. By promoting the environmental achievements such as zero waste to landfill, zero carbon footprint and water conservation, energy consumption efficiency companies can gain competitive advantages and attract new customers, buyers who value ethical a responsible production. This directly a getting market differentiation and competitive branding. In sum, Figure 1 illustrates the key findings of the study.  
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Figure 1: Summary of Findings

Discussion 
The results revealed that circular economy is broadly understood among Sri Lankan apparel manufacturers as a strategic shift from linear “take-make-dispose” model to a closed-loop system that keeps materials in use for as long as possible. This aligns with the principles outlined by the Ellen Mac Arthur foundation (2021), emphasizing waste elimination, material reuse, and system regeneration. 
Respondents indicate that circular economy is no longer seen as a separate sustainability project but as an integral part of overall business strategy. For instance, one of the respondents has integrated circular economy into its “Plan for Change 2025” framework, emphasizing circular design, sustainable raw materials, and waste-to-resource programs. Similarly, one of the respondents recognized that global buyers increasingly require proof of circular practices, pushing manufacturers to align operations with global expectations. These findings suggest that the concept of circular economy is being internalized as both a competitive requirement and an environmental responsibility, consistent with global sustainability trends. 

Through this study found that social factor plays a key role in the successful adoption of circular economy practices in Sri Lanka’s apparel industry. A major challenge identified is the lack of awareness and understanding of circular economy concepts among employees, suppliers, and consumers. Most of the employees still think waste as disposable rather than reusable, revealing the need for a significant mindset transformation through training and education. This finding supports the view of Kumar et al. (2019) and Koszewska (2018) who noted that limited knowledge and consumer awareness hit the circular economy transitions, especially in developing countries. The need of workforce upskilling is another key finding. Most of the employees lack technical knowledge to handle recycled materials or operate circular technologies. Abdelmeguid et al. (2022) emphasized that capacity building and skill improvements through awareness programs are crucial factors of circular transformation. And Hina et al. (2022) mentioned skill shortage becomes a key social barrier to implementing circular business models.   

From the positive perspective of the social aspect, the study revealed that social opportunities such as improve employee motivation and workplace satisfaction through participation in sustainability programs. Cleaner production processes have improved occupational health and safety, while community-based recycling partnerships have created green jobs and supported local livelihoods. These findings are consistent with Koszewska (2018) and Millar et al. (2019), emphasised that the potential of circular economy practices to generate employment, improve welfare, and strengthen community well-being. However, the social perspective of circular economy adoption in Sri Lanka reflects both capacity gaps and strong potential for inclusive growth.

From the environmental perspective, the most important challenge identified is that lack of textile recycling infrastructure, which limits the capacity for large-scale material circularity. In line with this Edirisinghe et al. (2022) opined that Sri Lanka’s waste management system consists heavily dependent on landfilling and destroy due to inadequate recycling facilities. Participants also mentioned difficulties in sourcing certified sustainable raw materials and continued reliance on non-renewable energy sources, which are consistent with global findings of Marjamaa & Mäkelä (2022) and Ly (2021) on the apparel industry’s high environmental footprint and dependency on virgin materials. 

Despite these challenges, the study notable environmental opportunities. Several companies have implemented initiatives such as the “Loop Program”, large-scale fabric recycling, and natural dye innovations, while others use 90% recycled cotton cut waste and closed-loop water systems to achieve “zero waste to landfill” targets. These outcomes contribute to waste reduction, water conservation, chemical safety, and reducing carbon footprint aligning with the studies of Kumar et al. (2019) and Chhimwal et al. (2022). They argue that circular practices enhance environmental performance by reducing resource consumption and emissions.

From an economic dimension, the study has identified both short-term challenges and long-term opportunities with circular economy adoption. All respondents have come to one opinion that high initial investments costs, particularly for new technologies, digital traceability systems, research and development, pose a significant barrier. This findings can be categorized into the “hard barriers” mentioned by Abdelmeguid et al. (2022). Further, Hina et al. (2022) highlighted that financial challenges and lack of incentives are major obstacles for circular economy transition in developing countries.
 
It is evident that companies view circular investments as strategic opportunities for long-term value creation. Participants mentioned that cost savings from resource efficiency, reducing dependency on virgin materials, and stronger brand reputation with international buyers. This represents the conclusion of Kumar et al. (2019) and Sehnem et al. (2019) who asserted that circular models can enhance market competitiveness, create new revenue streams, and decouple growth from resource use.

Implications and Conclusion 
The results hold significant value for stakeholders Sri Lankan apparel sector. It is especially mentioned that apparel manufacturers in Sri Lanka need to implement circular economy principles as port of their core business strategy rather than as isolated sustainability projects. For examples; circular thinking in product design, material sourcing, manufacturing, logistics and end-of-life management. Companies want to focus on designing garments, that durable, repairable, and recyclable. Capacity building in employees and suppliers through continuous awareness and training program should implement to strengthen knowledge of circular economy practices. Regular training, workshops, and knowledge-sharing sessions should be implemented to grow the mindset shift from “waste disposal” to “resource recovery”. When both internal and external understand the value of circular economy practices, it ensures that implementation across all stages of production. All the participants believe that can be changed the mindset of the stakeholders relevant to the circular economy transition.

Collaborating across the supply chain including with recyclers, designers, and raw material suppliers to close the material loop and achieve end-of-life circularity. Through such collaborations companies can share knowledge, access new materials, and co-create circular solutions. Collaborations with other manufacturers can also help to achieve making circular economy practices more profitable to the companies. Global buyers increasingly prioritize sustainability credentials when selecting suppliers. Therefore, by showcasing circular practices such as “zero waste to landfill” or “closed-loop water systems”, Sri Lankan manufacturers can improve their own reputation as responsible producers and can leverage circularity for brand differentiation.

Developing the supportive policy frameworks is the major implication suggests from policymakers, especially targeting the circular economy transition in the apparel industry. Companies should focus on and include clear objectives, performance benchmarks, and sectoral guidelines. Introducing financial incentives and support mechanisms is one of the main implications for this study this study mentioned that high initial investment costs are a main challenge for companies when adopting circular economy practices. Policymakers can address this by providing green financing options such as low interest loans, tax rebates for companies investing in sustainable technologies and initiatives. Financial incentives will encourage more companies including small and medium-sized enterprises to take part in circular transformation. In addition, regulatory and certification system or standardized certification should be introduced to measure and monitor circular economy performance across the apparel sector.

Expanding recycling and waste management infrastructure is another suggestion. Government can prioritize the development of national recycling centers through public-private partnerships such infrastructure can collect and process textile waste from multiple manufacturers, promoting large-scale material recovery and reducing landfill dependency. 
Higher education institutions can be integrated with circular economy principles into their studies, especially engineering, management and commerce streams. That will make students to address sustainability challenges and contribute to innovation in their future workplaces. Higher education institutions can conduct collaborative and applied research to address the practical obstacles faced by the apparel industry.

It is noteworthy to mention that certain limitations of this study provide opportunities for future research. The availability of data on resources’ performance, consumption and waste generation across Sri Lankan apparel industry might be constraint. The study focused on four large scale apparel companies located in Colombo district. The limited scope may not be fully representative of the sector or regions of the country. Also, the study considered only on the manufacturing perspective; future research could explore consumer behavior, buyer expectations, and government policy roles in enabling circular transformation. A mixed-methods approach would provide a more comprehensive understanding of how circular economy represents a transformative pathway for achieving resource efficiency and sustainable growth in Sri Lanka’s apparel manufacturing industry.  Finally, as the circular economy is a rapidly evolving concept, longitudinal studies are recommended to track the progress of circular adoption and measure its long-term impact on resource efficiency and sustainability performance in Sri Lanka’s apparel manufacturing industry.
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