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The Role of Green Supply Chain in Vietnam's Textile and Garment Industry: Minimizing Environmental Impact for Small and Medium Enterprises
Abstract
This study analyzes the role of Green Supply Chain Management (GSCM) in reducing the environmental impact of small and medium enterprises (SMEs) in the Vietnamese textile and garment industry. The research objectives include identifying the benefits of GSCM practices in textile and garment enterprises, assessing their effectiveness in reducing environmental issues, and exploring the drivers and barriers to GSCM adoption.
The research used a mixed-method approach, combining surveys of three SMEs and interviews with one managing director. It assessed environmentally friendly production practices, green procurement, cleaner production, and reverse logistics. The results indicate that GSCM significantly reduces industrial waste (up to 25%), improves energy efficiency (15%), and reduces water consumption (20%). However, SMEs need more appropriate technology and an incomplete legal framework.
The study highlights the factors that promote the application of GSCM in SMEs to develop sustainably, such as the need for supportive government policies, increased investment in green technology, and the organization of awareness-raising training programs. Collaboration between manufacturers, suppliers, and consumers is also a key factor in promoting sustainability in the supply chain. These findings provide an essential basis for business leaders and policymakers to shape the strategy for sustainable development of the textile and garment industry in line with global trends.
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Introduction:
Vietnam's textile and garment industry is one of the essential industries contributing to developing the country's economy and GDP. As a developing country, Vietnam has the advantage of abundant labour resources, competitive production costs, and many agreements signed with many countries, making Vietnam one of the largest textile and garment exporting countries in the world. According to Thanh et al. (2024), the total export turnover of the textile and garment industry in 2022 will reach about 44 billion USD, accounting for about 12-15% of the total export turnover of the whole country. In addition, Quynh et al. (2024) stated that the major export markets for the textile and garment industry are the markets in the US, EU, Japan and Korea. Furthermore, GSO (2023) said that the textile and garment industry has nearly 3 million employees in key industrial areas such as Ho Chi Minh City, Dong Nai, Binh Duong and regions in the north. However, the textile and garment industry faces many serious environmental challenges, including water pollution, fabric dyeing processes, untreated solid waste, and greenhouse gas emissions in producing and transporting goods. To address this issue, applying green supply chains (GSCM) is an essential solution in meeting the criteria for processing, using environmentally friendly materials, and improving production technology, transporting goods to enhance cooperation in the supply chain, especially for small and medium enterprises (SMEs). These measures help minimize environmental impacts, improve competitiveness, and promote sustainable industry development. 
The Vietnamese textile and garment industry has about 7,000 enterprises, of which 70-80% are SMEs in processing and manufacturing fabrics, yarns, and accessories for the textile and garment industry (MOIT, 2023). SMEs in the textile and garment industry play an essential role in joining the global supply chain. However, these enterprises often need help applying modern technologies, ensuring green standards, and investing in sustainable development due to limitations in finance, technology and management resources. Therefore, the transition from a green supply chain to a green production model is a challenge and an opportunity to enhance the value and competitiveness of the industry for SMEs. Although there is concern about the environment and the impact of green supply chains on the Vietnamese textile and garment industry, much theoretical evidence does not consider the role of green supply chains in minimizing environmental impacts. In that context, very few studies have evaluated the role of green supply chains. Chau et al. (2023) analyzed the relationship between GSCM activities and sustainable business advantage (SBA) in the Vietnamese textile and garment industry.In contrast, Phan et al. (2020) evaluated the mediating role of SCI in the relationship between supply chain management practices (SCMP) and supply chain performance (SCP). Accordingly, very few studies have been conducted on green supply chain practices in the Vietnamese textile and garment industry. Therefore, to address these gaps, this study explores the role of GSCM for SMEs and sustainable business advantage in the Vietnamese textile and garment industry in minimizing environmental impacts.
Problem statement:

Small and medium enterprises (SMEs) are essential in promoting the economy and exports of the Vietnamese textile and garment industry. However, SMEs in this sector face many environmental challenges, such as water pollution, greenhouse gas emissions, and waste treatment due to unsustainable supply chain production processes. According to Khan et al., (2024), these factors not only increase the pressure from international environmental regulations but also affect the reputation and competitiveness of enterprises. In this context, green supply chain management (GSCM) is considered a strategic solution for textile and garment SMEs to solve environmental problems while improving operational efficiency and sustainable development. GSCM helps minimize ecological impacts and creates high value by saving resources, optimizing costs and meeting consumers' increasing demand for environmentally friendly products. Jha et al., (2024) said that implementing green supply chains in textile and garment SMEs faces many obstacles including limited financial resources, lack of technology and inadequate awareness of the long-term benefits of sustainable production. Therefore, there is a need for specialized research to clarify the role of GCSM in supporting textile and garment SMEs in overcoming difficulties and challenges, enhancing competitiveness, and contributing to sustainable development goals.

Primary Research Question: How can SMEs in Vietnam's textile and garment industry effectively adopt Green Supply Chain Management (GSCM) practices to reduce their environmental impact while maintaining competitiveness?

Secondary Research Questions:

1. What are the most feasible GSCM practices for SMEs in Vietnam’s textile and garment sector?
2. How can SMEs overcome challenges in implementing GSCM practices compared to larger enterprises?
3. What specific environmental benefits (e.g., waste reduction, energy savings, pollution control) can SMEs achieve through GSCM practices?

The Objective:

· To clarify the environmental challenges facing SMEs in the textile and garment industry
· To assess the effectiveness of GSCM practices in reducing environmental impacts
· To determine the economic and environmental benefits of GSCM practices for SMEs


Significance of the Study:

This study examines the role of Green Supply Chain Management (GSCM) in promoting sustainability and competitiveness in the Vietnamese textile and garment industry. The textile and garment industry is pivotal in the Vietnamese economy, contributing significantly to export earnings and employment. However, it is also associated with significant environmental and social challenges such as resource consumption, pollution, and labor-related issues. Implementing GSCM by SMEs can improve environmental performance, reduce operating costs, and meet the growing global demand for sustainable products. This study highlights the potential of GSCM to:

a. Promote innovation in environmentally friendly production processes and waste management for SMEs.
b. Comply with stringent environmental regulations in the global market, thus maintaining and expanding export opportunities for the textile and apparel industry.
c. Enhance the industry's competitive advantage by meeting the sustainability expectations of international buyers and end-users.

Scope and Limitations:

This study analyzes the application and impact of Green Supply Chain Management (GSCM) in the Vietnamese textile and apparel industry. It focuses on activities such as sustainable sourcing, production efficiency, waste reduction, and green logistics and explores their impact on environmental sustainability and competitiveness in domestic and international markets.

The study is limited to 3 selected companies in the Vietnamese textile and apparel industry, examining their different levels of GSCM adoption. Data collection included qualitative and quantitative methods, including surveys, interviews, and secondary data analysis.
Although relevant, this study still faces several limitations:

1. Generalizability: The findings may not fully represent all textile and apparel companies in Vietnam due to the sample size and diversity in scale of operations.

2. Data availability: Limited access to detailed operational and financial data may limit the depth of analysis.

3. Rapid industry changes: The dynamic nature of the global textile and apparel industry and sustainability standards may impact the long-term applicability of the results.

4. Vietnam focus: Although this study focuses on Vietnam, the study's insights may need further validation to apply to other countries or regions.

To address these limitations, this study provides a solid foundation for future research to expand the interaction between GSCM for SMEs and industry sustainability.



Literature review
1. SMEs face environmental challenges in the Vietnamese textile industry
The textile industry's SMEs face environmental challenges due to limited resources and technology and the pressure to comply with international standards. According to Majumdar and Sinha (2019), using resources in the textile industry requires vast amounts of water in the dyeing, washing and finishing stages, while many SMEs do not have effective water reuse systems, leading to waste (Khan et al., 2024). Furthermore, Nguyen et al., (2022) assessed that most SMEs rely on fossil energy consumption, causing high greenhouse gas emissions, and the transition to environmentally friendly energy is difficult due to high investment costs. In addition, using raw materials is unsustainable, while many SMEs still use synthetic fibres, which are difficult to recycle and negatively impact the environment (Van and Nhat, 2024). On the other hand, environmental pollution from wastewater from dyeing facilities often contains toxic chemicals and heavy metals, causing water pollution (Tran et al., 2023). In addition, air pollution and solid waste from old boilers and machinery cause dust and toxic emissions into the air and excess fabric and scrap that are not recycled or improperly disposed of cause soil and water pollution (Tran et al., 2023). Many SMEs do not invest in wastewater treatment systems due to high costs and limited resources, which causes toxic environmental emissions and affects air and water resources. Under pressure to comply with strict international environmental standards, significant markets such as the EU and the USA require products to meet GOTS, OEKO-TEX or CBAM environmental standards (Bylund et al., 2022). In addition, Nguyen et al., (2022) said that the Vietnamese government is increasingly applying strict wastewater treatment and emission reduction regulations, putting tremendous pressure on SMEs to achieve environmental certifications. Therefore, SMEs often lack the knowledge and resources to make significant investments in processes and technologies which they cannot afford. Furthermore, limited finances make it difficult to invest in environmentally friendly solutions. According to Ullah (2020), access to funding from banks or investment funds often puts SMEs at high risk, making it difficult to access loans. On the other hand, Van and Nhat (2024) added that the lack of environmental awareness makes many business owners unaware of the ecological impact of their production activities. In addition, Chau et al., (2023) commented that the fear of change is due to SMEs often prioritizing short-term profits over long-term solutions. Therefore, financial constraints and lack of environmental awareness will make it difficult for Vietnamese SMEs to respond to the fast fashion trend due to high-impact production lines, causing pollution to resources under pressure to comply with production conditions and product standards.


2. Evaluation of the effectiveness of green supply chain management practices of SMEs in the textile and garment industry
Green supply chain management (GSCM) practices are increasingly being applied by businesses, especially SMEs in the textile and garment industry. However, the effectiveness of these activities depends on the level of commitment and capacity to implement strategies to minimize environmental impacts. The effectiveness of GSCM practices in SMEs helps businesses use sustainable raw materials, use resources efficiently, manage waste and chemicals, use green logistics and transportation, and design product life cycles.
According to Fahim et al., (2024), waterless dyeing technology using low-pressure CO2, ozone, or laser instead of water to dye fabrics will help businesses save water. In addition, the application of smart dyeing and finishing techniques, as Muthu (2020) commented, will help the printing and dyeing process reduce the amount of water used, minimize chemical waste, and increase the accuracy of dyeing products. Therefore, effective implementation will help businesses significantly reduce the amount of water used by about 20-30% and recover about 95% of the used water. Furthermore, Phan and Le (2022) said that the Vietnamese textile industry still uses much energy from fossil fuels in energy-consuming processes such as dyeing, drying, washing and operating industrial machinery. According to CODE and YUSOF (2023), the amount of electricity consumed in textile factories is about 13-15% for electricity, fossil fuels and emissions into the environment, and 16% for SO2, negatively affecting the environment and public health. Therefore, implementing GSCM will help SMEs reduce costs and dependence on fuel sources in the face of many environmental challenges in reducing emissions and sustainable development.
 Waste and chemical management:  in the textile and garment industry is one of the essential steps to reduce negative impacts on the environment and ensure sustainable development, especially for SMEs. According to McQuillan (2019), optimizing product design and reducing waste, such as Zero-waste design, will help reduce excess fabric to optimize the garment production process; GSCM will help businesses reduce excess fabric by 15% and 6.5% from sewing and quality control. In addition, the use of less toxic chemicals will be less harmful to workers' health and the environment; Bylund et al., (2022) assessed the use of chemicals with international certifications such as GOTS (Global Organic Textile Standard) or EOKO-TEX to ensure that chemicals do not contain many toxic ingredients. Furthermore, Hossain (2023) said that the development of standard procedures establishes specific procedures for the management and use of chemicals according to ISO 14001 certification on environmental management or participation in the Zero Discharge of Hazardous Chemicals (ZDHC) program to ensure the management and control of chemicals to meet international standards. On the other hand, Chen et al. (2020) said that the application of chemical management through a monitoring system (Chemical Management System-CMS) strictly controls the origin and usage process to ensure green supply chain standards. Therefore, the management and use of chemicals is not only a measure to protect the environment but also to increase the competitiveness of enterprises in the international market.
Using sustainable raw materials:  is one of the important strategies to help textile enterprises avoid regulations affecting the environment, ensuring sustainable operations. According to Habib et al., (2022), using organic cotton grown without pesticides and synthetic fertilizers helps reduce the demand for virgin materials. In addition, Fahim et al., (2024) commented that bio-fibers produced from renewable bamboo and hemp are a growing trend in environmentally friendly alternative materials. Nayak et al., (2020) said that using environmentally friendly raw materials also faces a great challenge, especially for SMEs when they have to find limited sources of supply and transparency of product origin. Therefore, depending on the supplier, the traceability and quality of raw materials are still a big challenge for Vietnamese textile SMEs.
Green logistics and transportation: Vietnam's textile and garment industry is one of the essential export industries, and it creates many jobs for workers. However, this industry creates a large amount of waste, emissions, and resource consumption that affects the environment. Therefore, green logistics and transportation play an important role in building a green supply chain, helping to minimize environmental impacts and improve the industry's sustainability.

Green logistics: According to Habib et al., (2022), green logistics is the management and optimization of logistics activities to reduce negative impacts on the environment through the efficient use of energy, reduction of emissions, optimization of transportation networks, and reusing packaging. Furthermore, according to Ali et al. (2024), this strategy will help the textile industry's sustainable development, including optimizing transportation, storage and distribution activities to balance economic efficiency and environmental protection. Therefore, green logistics is important in building a sustainable supply chain and promoting the textile industry's development in a more environmentally friendly direction.

Green transportation: using environmentally friendly means and transportation methods, such as renewable energy vehicles, optimizing transportation routes, and reducing vehicle loads (Majumdar and Sinha, 2019). In addition, according to Khan et al., (2020) assessed, the application of methods and strategies is an indispensable part of the sustainable development efforts of the textile industry to help reduce greenhouse gas emissions, save energy and improve transportation efficiency. Therefore, green transportation helps the textile industry meet environmental protection requirements and creates opportunities to improve competitiveness and sustainable development to minimize the impact of global climate change.

The role of green logistics and transportation in the supply chain:

According to Leal Filho et al., (2024), green transportation will help reduce CO2 emissions from traditional means of transport running on gasoline and diesel fuels instead of environmentally friendly energy such as electricity. Furthermore, Habib et al., (2022) stated that using green solutions will help reduce operating costs and optimize the waste reduction roadmap to increase the efficiency of the green supply chain in the textile industry. In addition, applying these strategies and solutions will help textile and garment enterprises meet the requirements of large markets such as the EU and the US when setting green standards for imported products, requiring enterprises to demonstrate sustainability throughout the supply chain (Sheng et al., 2023). On the other hand, according to Le et al., (2019), implementing green strategies will help enterprises enhance their image in the market to improve their reputation and commitment to sustainable development with the environment. Therefore, the role of green logistics and transportation in the supply chain is important in optimizing operating costs and reducing environmental impacts to increase the competitiveness of enterprises in the international market.

Application of green logistics and transportation in the textile supply chain: According to Saada (2021), the solution to implementing green logistics and transportation strategies in the supply chain is to use environmentally friendly means of transport by converting vehicles to electricity using compressed natural gas (CNG) or cars using renewable energy. This implementation will help vehicles with short distances such as electric bicycles and electric motorbikes to transport small goods in crowded areas. In addition, applying green logistics and transportation will help optimize transportation routes using digital technology. According to Karmaker et al., (2023) commented, applying digital technology and AI to analyze and optimize routes to minimize unnecessary travel routes by utilizing inland waterway and rail transport to reduce road traffic. In addition, Zaman et al., (2023) evaluated, implementing smart warehouse and transportation management systems (WMS and TMS) to improve logistics efficiency by using new technologies such as blockchain to make the origin and transportation process transparent in the supply chain. Therefore, developing green logistics centers including warehouse and transportation management with solar energy systems, modern water management and waste treatment systems will help synchronize infrastructure and reduce environmental impact. However, according to Habib et al., (2022), implementing green vehicles and technologies often has high initial costs and needs more infrastructures with modern logistics centers and environmentally friendly transportation networks. In addition, Srisawat and Srisawat (2020) said that businesses' awareness and commitment to implementation still need to be higher when they do not see the importance of green logistics and need incentive policies from the government to promote companies to apply green solutions. Therefore, there should be policies from the government with tax and capital incentives for businesses applying green logistics and transportation, building traffic infrastructure and increasing learning from international experiences to develop and attract investment capital from green logistics projects.

Product life cycle design: The textile and garment industry faces pressure to minimize environmental impacts and transform to a sustainable development model, in which product life cycle extension and reverse logistics are essential strategies in building a green supply chain. It minimises waste and opens up many opportunities to increase economic value from exploiting used raw materials.

-Product life extension: According to Piippo et al., (2022), product life extension is a strategy for designing, manufacturing, and managing products to increase their useful life, including reusing, recycling, and using them multiple times instead of throwing them away. Furthermore, according to Conlon (2020), the benefits of product extension help the textile industry reduce its environmental impact with the amount of waste and resources needed to produce new products. In addition, Debnath et al., (2023) analyzed that this benefit will help save costs when using used materials for recycling or reuse. On the other hand, Jannusi and Paul (2022) commented that these benefits will help textile and garment businesses meet market demand while consumers are increasingly interested in sustainable and durable products to increase the green brand value of textile and garment products. However, solutions are needed to implement the product life cycle in the textile industry to achieve these benefits. According to the assessment of Ghasemy and Sarlak (2022), sustainable design and development of maintenance and repair services are solutions to help consumers use products longer and avoid waste when using new products. Therefore, product longevity design is essential in developing a green supply chain for the textile industry to reduce environmental negative impacts.

- Reverse logistics: The process of collecting and processing products and materials after they have completed their life cycle. According to Debnath et al., (2023), reverse logistics is collecting old, defective products that are no longer in use to recycle or reuse products and materials for sustainable waste treatment. Furthermore, Majumdar and Sinha (2019) said that the role of reverse logistics is to support the textile industry in utilizing old materials to produce new products, reduce resource consumption, reduce waste and improve supply chain efficiency. In addition, Jäämaa and Kaipia (2022) commented on implementing reverse logistics when collecting old products with a used product collection network for sorting and recycling. On the other hand, Zimon et al., (2020) stated that recycling and sorting products into new fashion products or using them in different industries requires cooperation in the supply chain to build an effective reverse logistics system. However, Cai and Choi (2020) stated that implementation businesses face challenges regarding investment costs in design, modern technology, and collection and recycling systems. In addition, Habib et al., (2022) commented that consumer awareness and restrictive policies are also factors affecting the use of green supply chains. Therefore, implementing reverse logistics policies is an essential factor in implementing green supply chains in the textile and garment industry in Vietnam, which not only helps reduce costs but also brings economic benefits to meet international market demands.

3. Identifying the economic and environmental benefits of GSCM practices for SMEs in the textile industry
Green supply chain management (GSCM) practices bring significant benefits to SMEs in the textile industry. These benefits include economic benefits and improved environmental impact performance. These benefits help businesses reduce costs, improve competitiveness, and meet the global market's sustainability criteria.




Economic benefits: Implementing green strategies will help textile and garment SMEs save costs. According to Majumdar and Sinha (2018), cost savings through production activities, such as efficient use of energy, water, and raw materials, help reduce operating costs. In addition, waste disposal costs through environmentally friendly waste management and recycling will help textile enterprises reduce implementation processes and save resources. Furthermore, implementing GSCM will help businesses increase their competitiveness to meet international standards and enhance their brand image and customer trust in sustainable products (Ali, 2023). On the other hand, Susitha and Nanayakkara (2023) commented that SMEs' ​​long-term investment in implementing GSCM will help increase revenue and business opportunities to attract more customers who demand "Green" products or environmentally responsible products, taking advantage of grants and incentives from the government or NGOs. Therefore, the implementation will help businesses optimize their supply chains, reduce material loss, and increase operational efficiency.

Environmental benefits:

Implementing GSCM will help SMEs reduce emissions and environmental pollution when practicing clean production, waste management, and reverse logistics to reduce CO2 emissions, solid waste, and water pollution. Majumdar and Sinha (2018) stated that implementing GSCM will help conserve resources such as water and energy more efficiently, which will help reduce pressure on natural resources. Aldaas et al., (2022) stated that implementing GSCM processes will help SMEs promote a circular economy by applying reverse logistics and recycling waste to create new value. In addition, Nigatu et al., (2024) assessed that implementing GSCM helps textile and garment SMEs achieve sustainable development goals, contributing to reducing environmental impacts, which is the most polluting industry, to achieve global sustainable development goals. Therefore, applying GSCM brings dual benefits to SMEs in the Vietnamese textile and garment industry, helping businesses achieve sustainable development goals while significantly reducing environmental impacts, so close coordination is required from the government, corporations, financial institutions, and stakeholders in the supply chain.


Theoretical Framework

Triple Bottom Line (TBL) Framework:

The TBL framework emphasizes that businesses should focus on social, environmental, and economic areas. For SMEs in the textile and garment industry, adopting GSCM is a solution to environmental concerns and an opportunity to improve social performance (working conditions) and economic outcomes (cost savings, improved competitiveness). The TBL framework provides a holistic approach to sustainability, ensuring that all aspects of sustainability are considered when applying GSCM. Below is a table of some studies on the TBL framework for SMEs:


	Variable
	Definition
	Significance
	Relevant

		Economic Performance (Profit)



	



	



	



	The financial outcomes of implementing sustainable practices in SMEs, including cost savings, profitability, and efficiency.
	Economic sustainability ensures that SMEs remain competitive and viable in the market, driving growth and attracting investors.
	Elkington (1997); Zhu & Geng (2013); Hsu & Hu (2009)

		Environmental Performance



	



	



	



	The impact of SME activities on natural resources, waste management, pollution, and energy consumption.
	Environmental sustainability helps SMEs meet regulations, reduce waste, and appeal to eco-conscious consumers.
	Sarkis (2003); Sarkis & Cordeiro (2001); Brammer & Walker (2011)

		Social Performance



	




	The impact on employees, local communities, and stakeholders, focusing on health, safety, and fair labor practices.
		Social sustainability ensures that SMEs provide safe, equitable working conditions and contribute positively to their communities.



	



	Carter & Rogers (2008); Walker & Jones (2012); Brammer & Walker (2011)

		Supply Chain Transparency



	



	



	



	The degree to which SMEs disclose environmental and social practices in their supply chains.
	Transparency enhances trust with stakeholders, attracts ethical consumers, and reduces risks of reputation damage.
	Srivastava (2007); Carter & Rogers (2008)

		Resource Efficiency



	



	



	



	The optimal use of resources such as water, energy, and raw materials to reduce waste and emissions.
	Resource efficiency reduces operational costs and improves environmental outcomes, providing long-term business advantages.
	Sarkis (2003); Srivastava (2007)

		Green Product Design



	



	



	



	Incorporating environmental considerations in the design and development of textile products.
	Green design leads to products with reduced environmental impacts, enhancing competitive advantage in global markets.
	Elkington (1997); Hsu & Hu (2009)

		Supplier Collaboration



	



	




	The extent to which SMEs work with suppliers to improve sustainability practices across the supply chain.
	Supplier collaboration helps SMEs scale green initiatives, ensures compliance with sustainability standards, and builds strong relationships.
	Zhu & Geng (2013); Sarkis & Zhu (2018)





This table helps to summarize the relationship between TBL and GSCM, especially for SMEs in the textile and apparel industry. It provides a structured approach to exploring how each aspect contributes to sustainability and competitiveness.


Philosophical foundations: Epistemology, Ontology and Values

These philosophical foundations guide the research design, ensuring a comprehensive understanding of how textile and garment industry SMEs adopt and implement Green Supply Chain Management practices. The study combines multiple perspectives, including Epistemology, Ontology, and Axiology, to provide practical and socially relevant insights.

1. Epistemology:
Epistemology concerns the nature of knowledge, where knowledge comes from, and how knowledge is validated (Gera et al., 2022). This study's epistemological stance is pragmatism, which focuses on practical outcomes and solutions. Pragmatism encourages a combination of qualitative and quantitative methods to explore how SMEs perceive and apply GSCM practices. The study seeks to understand how SMEs create knowledge about GSCM, make decisions, and implement sustainable practices in their supply chains through a pragmatism approach.

2. Ontology:
Ontology refers to the nature of reality and existence (Echefaj et al., 2023). For this study, the ontological perspective is constructivist, meaning that reality is seen as socially constructed through the interactions and experiences of individuals. In the context of SMEs adopting GSCM, this perspective acknowledges that the reality of GSCM practices is shaped by the unique contexts of each SME, including organizational culture, resources, and stakeholder relationships. The study assumes that the perceptions and experiences of SME owners and managers are integral to understanding how GSCM is implemented and adapted in their specific operating environments.

3. Axiology:
Axiology is concerned with values, ethics, and the role of values ​​in research. In this study, ethical responsibility and sustainability are core values. The analysis assumes that SMEs adopt GSCM practices for economic benefits and because they value environmental management and social responsibility. Therefore, this study attempts to reflect on the ethical considerations surrounding GSCM implementation, emphasizing the importance of sustainable development and the long-term well-being of the business and the community.

Research Gap:

Despite the extensive literature on sustainability and GSCM, the specific challenges and opportunities for SMEs in the Vietnamese context have yet to be fully explored. The following outlines the key research gaps that need to be further investigated:

1. Lack of comprehensive studies on SMEs in Vietnam
2. Limited focus on local context and policy implications
3. Insufficient research on financial and technological barriers
4. Lack of empirical data on the effectiveness of GSCM implementation
5. Limited research on stakeholder engagement and influence

Methodology
1. Research Design

The study will employ a mixed-method approach combining both qualitative and quantitative methods.

• Qualitative methods: Case studies, interviews, and surveys will be analyzed to gain thematic insights from SMEs in the textile industry. This will help understand their challenges, motivations, and strategies for implementing Green Supply Chain Management (GSCM).

• Quantitative methods will focus on numerical data to measure the level of GSCM adoption, environmental performance improvement, and cost-benefit analysis from the survey questions

Rationale: The mixed-method approach provides a comprehensive understanding of SMEs' qualitative experiences and the quantitative impact of GSCM activities.



2. Data Collection

1. Primary Data

Primary data is information collected directly from sources through survey and interview activities.

a. Interviews

• Objective: Collect detailed information from small and medium enterprises (SMEs) on the level of GSCM application, difficulties, and achievements.

• Target: Production management directors

• Method: Direct phone calls and notes for content analysis

b. Questionnaire survey

• Objective: Collect quantitative and qualitative data from textile and garment industry SMEs.

• Target: 3 textile and garment SMEs in Vietnam

• Survey content:

-Awareness and motivation: Level of understanding of GSCM.

-Implementation practice: Whether the enterprise applies solutions such as reducing energy consumption, recycling, wastewater treatment or not.

-Results: Cost-effectiveness, productivity, and environmental impact after application.
Challenges: Difficulties in cost, technology, and human resources.

• Tools: Google Forms via email.

2. Secondary Data

Secondary data is information from existing sources such as previous studies, industry reports, and government documents.

a. Previous scientific research and theses

• Objective: Synthesize theories and empirical results from domestic and foreign studies on GSCM and SMEs.

• Data sources:

-Scientific articles from reputable journals such as the Journal of Cleaner Production or Sustainability.
-Master's and doctoral theses on supply chain management and sustainable development.




b. Industry and organization reports

• Objective: Collect updated information on the status of GSCM application in the textile and garment industry.

• Data sources:

-Reports from the Vietnam Textile and Apparel Association (VITAS) and international organizations such as ILO or WWF.
-Reports from the Ministry of Industry and Trade and the Ministry of Natural Resources and Environment related to environmental policies and standards in the textile and garment industry.

c. Case Studies

Objective: Analyze typical cases of businesses successfully applying GSCM.

• Data sources:

-Real cases from domestic and international companies.
-ESG (environmental, social, and governance) reports from large businesses are reference examples.

3. Sampling Technique
• Subjects: Micro and small enterprises operating in Vietnam's textile and garment industry.

• Sampling method:
The study used a stratified random sampling technique. Small and medium enterprises were classified based on the size of the organization (Micro, Small, Medium)

• Sample size:
The target was three enterprises to ensure full representation and statistical reliability.

Stratified random sampling ensures diversity in the textile and garment industry and allows for group analysis based on the organization's size, role, and position.

4. Data analysis method

The collected survey data was analyzed using SPSS software for descriptive and inferential statistics. The main statistical methods include:




• Descriptive statistics:

o Frequency, percentage, mean, and standard deviation to summarize the organizational context and the level of GSCM application.

• Inferential statistics:

T-test: To compare the level of GSCM adoption among SMEs of different sizes (e.g., small versus medium-sized enterprises).

One-way analysis of variance: To analyze the differences in GSCM adoption among organizational roles (e.g., manufacturers, suppliers, retailers).

Chi-Square test: To assess the association between organizational characteristics (e.g., years of operation) and GSCM adoption.

Regression analysis: To determine the impact of barriers (e.g., high costs, lack of motivation) on GSCM adoption and environmental outcomes.

5. Ethical Considerations
		Category
	





	
	





	
	



	Implementation Strategies

		Confidentiality
	



	Anonymize data, encrypt files, use NDAs, aggregate findings.

	Informed Consent

	Provide clear consent forms, ensure voluntary participation, document consent.

	Avoiding Bias
	Maintain neutrality, use diverse sampling, document methodology transparently.

	Cultural Sensitivity
		
	Respect local norms, adapt tools to context, involve local stakeholders.




	Reporting Results
		
	Validate findings with participants, avoid harm, emphasize constructive recommendations.




	Legal Compliance
	Adhere to local laws and international ethical standards 






Data analysis and Findings:
The statistics table is located under the appendix 2 section.
1. Organizational context and GSCM application

• Findings: Micro and small enterprises have a significantly lower rate of GSCM implementation, with a value of 33.3%. Financial and technological constraints may hinder SMEs from implementing advanced GSCM activities.

• Findings: Organizations operating for less than 5 years and 10 to 20 years both use more renewable energy, reaching 100%. Most textile enterprises use electric power to save costs and use renewable energy sources.

2. Application of GSCM Practices

• Findings: Enterprises implement GSCM to reduce environmental impact with energy consumption of 33.3% and textile waste generation 66.7%. Because implementing GSCM activities helps enterprises achieve many long-term business benefits. However, micro and small enterprises only focus on low-cost, high-impact activities such as waste sorting and cooperation with environmentally friendly material suppliers.

Finding: Implementing GSCM strategies only helps textile and garment enterprises reduce less than 10% of their environmental impact. The lack of understanding and experience in applying GSCM to production models leads to weaknesses in the green supply chain.

3. Barriers to GSCM implementation

• Finding: The main barriers identified are the high initial cost of green technology (33.3%), limited consumer demand for green products (33.3%), and lack of technical expertise (33.3%). Due to financial constraints and weak supplier networks, these are the main obstacles for SMEs. Therefore, SMEs Explore cost-sharing and collaborative sourcing models to mitigate financial constraints.

• Finding: Government policies are rated slightly supportive at 66.7% and moderately supportive at 33.3%. SMEs believe that government support is insufficient to promote GSCM adoption.





4. Future Outlook

• Finding: Only two enterprises are slightly likely to reach 66.7% over the next 5 years, and 33.3% are not likely at all. Cc enterprises have a positive attitude towards expanding GSCM based on growing awareness of environmental benefits.

• Finding: Future priorities for GSCM include sourcing eco-friendly materials at 33.3% and reducing water and energy consumption at 66.7%. Energy and water use are considered critical areas for improvement. Therefore, textile and garment enterprises must invest in small-scale renewable energy systems such as rooftop solar power and water-saving production technology.

Discussion:
Below is a discussion of the issues you requested regarding GSCM (Green Supply Chain Management) in the textile industry in Vietnam, especially for small and medium enterprises (SMEs):

1. Analysis of the challenges and barriers that SMEs face when applying GSCM in the Vietnamese textile industry

a) Financial constraints and investment costs

One of the biggest challenges that SMEs in the Vietnamese textile industry face when applying GSCM is the initial investment cost. Transitioning to environmentally friendly production processes requires large investment costs for technology updates, purchasing energy-saving equipment, and training employees (Majumdar and Sinha, 2018). Most SMEs need more financial resources to make these changes with support from external financial sources.

b) Lack of awareness and expertise in GSCM
SMEs often lack a full understanding of the benefits and applications of GSCM in terms of long-term cost savings and brand image enhancement (Ali, 2023). In addition, SMEs also need more expertise in green supply chain management, leading to difficulties in implementing effective GSCM initiatives.

c) Supply chain constraints and government support
SMEs in the Vietnamese textile and garment industry often need help establishing sustainable supply chains by finding suppliers of raw materials and products that are green-certified or comply with international environmental standards (Khan et al., 2024). Although there are policies to encourage enterprises to adopt green technologies, government support still needs to be improved, especially for SMEs. This makes the transition more difficult.

2. Assessing the effectiveness of current GSCM activities in the textile industry in Vietnam

a. Cost savings and resource optimization

Current GSCM activities in the Vietnamese textile industry have brought some positive results. Some SMEs have started to apply methods such as using recycled materials and optimizing production processes to save energy and water. These companies reported significant reductions in operating costs, such as saving up to 20% of energy and 20-30% of reused water (Muthu, 2020).

b. Improving environmental performance

Although the level of GSCM application is not uniform, some enterprises have achieved positive results in reducing emissions and solid waste. For example, Minh Thanh, Nam Phu, and Binh Minh enterprises have switched to using clean production technology, helping to reduce wastewater and emissions into the environment (Vinatex, 2024). However, the widespread application of GSCM in the Vietnamese textile and garment industry is still slow, and the results achieved are modest compared to the potential.

Recommendations:
Recommendations for SMEs to apply GSCM to reduce environmental impact in the textile industry

-For SMEs

The benefits of applying GSCM in the textile and garment industry for SMEs include helping businesses save long-term costs, increasing competitiveness, and developing strong brands. Although initially, it may require large investments, saving energy and raw materials and reducing waste treatment costs will bring long-term benefits. In addition, effectively applying GSCM will help SMEs in the textile industry reduce environmental impact and develop sustainably in the future. Below are some recommendations for Vietnamese SMEs.

1. Choose sustainable materials

Use environmentally friendly materials: businesses must prioritize choosing recycled, organic, or sustainable materials, such as organic cotton instead of conventional cotton, or recycled fabrics, such as polyester from used plastic bottles. This not only helps reduce environmental impact but also minimizes waste. In addition to choosing sustainable suppliers, SMEs must select raw material suppliers with sustainability certifications, such as Oeko-Tex Standard 100, GOTS (Global Organic Textile Standard), or other international environmental certifications. These certifications ensure that products meet the requirements for protecting consumer health and the environment (Habib et al., 2022). Furthermore, using recycled and reused materials in production, such as collecting excess fabric from manufactured products to create new products, minimizes waste. 

2. Improve production processes

Invest in resource-saving technologies: New technologies such as automated machinery help optimize the use of energy, water, and chemicals in production, such as using energy-saving equipment and machinery for dyeing, washing, and finishing processes (Fahim et al., 2024). Furthermore, water and chemical management and treatment processes help businesses recycle and treat wastewater to standards to reduce environmental impacts. In addition, minimizing toxic chemicals in dyeing and finishing will help improve worker health and reduce environmental pollution. On the other hand, improving processes will help reduce CO2 emissions by using renewable energy, such as solar or wind, instead of fossil fuels (Phan and Le, 2022).

3. Waste management

Businesses must build a system to collect and classify waste to be recycled or reused. Fabric scraps, excess threads, or defective products can be recycled into new materials or sold to other industries (Bylund et al., 2022). In addition, packaging reduces the amount of plastic in the packaging process. It replaces it with biodegradable or recyclable materials such as paper, cardboard, or fabric bags, which helps to reduce waste and is also an essential element in the green branding strategy. Furthermore, SMEs with effective waste sorting and treatment systems help reduce the impact on the environment and the implementation process.

4. Building a sustainable brand

Implementing green marketing helps SMEs promote environmentally friendly products and raise consumer awareness. Use clear messages about their commitment to environmental protection and ensuring sustainable sourcing. In addition, certifications and transparency such as GOTS, Fair Trade, or low carbon certification can help enhance brand reputation (Samudrika and Samarawickrama, 2024). At the same time, transparency in production processes and environmental impacts is integral to brand strategy.

5. Digital technology application

SMEs should develop implementation strategies to optimize the supply chain through digital technology: Enterprises can use innovative supply chain management software (ERP) to maximize the use of raw materials, minimize supply risks, and save costs. This helps improve transparency and reduce waste. In addition, Internet of Things (IoT) applications, Big Data with IoT sensors, can be used to monitor and analyze data and control factors such as energy consumption, water usage, and machine status in production (Zhang et al., 2024). From there, problems can be detected early, and production processes can be optimized to minimize waste.



-For Policy Makers
Here are some recommendations for policymakers to adopt GSCM (Green Supply Chain Management) to reduce environmental impacts in the textile industry. These policies will support the textile industry in achieving sustainability goals, protect the environment, and promote economic development:

1. Create policies to encourage the use of sustainable materials

 Encourage using recycled and organic materials: The government can provide tax incentives, subsidies, or preferential loans for textile SMEs to use sustainable materials, recycled fabrics, organic cotton, and other environmentally friendly materials. In addition, certification programs for textile products that meet environmental protection standards (such as GOTS, Fair Trade, and Oeko-Tex) should be provided. These policies will help small and medium-sized enterprises (SMEs) access international certifications more efficiently, increasing their ability to export to markets requiring high environmental standards.

2. Promote investment in clean and energy-saving technologies

Tax incentives and grants for businesses, with policies that can provide financial support or tax exemptions for firms investing in energy-saving technologies, water recycling, and CO2 emission reduction during production. In addition, develop technological infrastructure for clean technologies such as water recycling plants and solar or wind energy systems for the textile industry, helping businesses reduce operating costs and environmental impacts.

3. Regulation and monitoring of waste and emissions in the industry

Update and enforce waste treatment regulations, including regulations on waste minimization, wastewater treatment, and emissions in the textile industry. Provide strict requirements on waste treatment and the application of clean technology to reduce pollution. In addition, the government can issue regulations requiring businesses to minimize the use of plastic packaging and encourage the use of biodegradable or recyclable packaging, contributing to reducing environmental impacts.

4. Encourage cooperation in sustainable supply chains

The government can create conditions for businesses in the textile supply chain, especially SMEs, to cooperate with non-governmental organizations, international organizations, and environmental organizations to build a sustainable supply chain.

5. Create a mechanism to encourage transparency and sharing of environmental information

The government requires businesses to disclose information on production activities, raw material origins, and ecological impacts of textile products. This will enable consumers to choose green products and encourage companies to improve their production processes.

6. Financial support and incentives for research and development (R&D)

The government can establish research and development (R&D) funds to support businesses in researching and developing environmentally friendly production technologies, from creating sustainable materials to solutions to save energy and water in production. In addition, there are financial support plans for businesses to switch to green production.


-For industry stakeholders

To reduce environmental impacts, the textile and garment supply chain stakeholders includesinesses, suppliers, consumers, non-governmental organizations (NGOs), and governments. Below are recommendations for stakeholders in the textile and garment industry when applying GSCM (Green Supply Chain Management) to reduce environmental impacts:

1. Textile and garment manufacturers

• Apply sustainable production processes: Manufacturing enterprises need to invest in clean technology to optimize the use of raw materials, energy, and water in the production process.

• Select sustainable raw material sources: Enterprises must ensure that input materials, such as fabrics, yarns, and accessories, come from sustainable sources. This could include choosing recycled or organic materials and working with suppliers who meet high environmental standards.

• Increased transparency and reporting: Provide transparent information about products' environmental impact, from raw materials to manufacturing processes and waste disposal. Publicizing this data will help customers and other stakeholders evaluate and choose environmentally friendly products.

• Green product certification and labeling: Invest in achieving sustainability certifications (such as GOTS, Oeko-Tex, and Fair Trade) to demonstrate your commitment to environmental protection and build customer trust.

2. Raw material and service suppliers

• Select sustainable materials and reduce impacts: Suppliers should prioritize the supply of recycled, organic, or certified materials. They should also minimize the use of toxic chemicals in producing raw materials.

• Collaboration with supply chain businesses: Suppliers must proactively cooperate with textile and garment businesses to jointly improve production processes and minimize environmental impacts, from raw material selection to waste and emissions reduction.

3. Consumers

• Choosing sustainable products: Consumers can play an essential role in promoting the adoption of GSCM by choosing environmentally friendly textile products, such as green-certified products or products made from recycled or organic materials, to promote product transparency.

• Reuse and recycle products: Encourage the reuse and recycling of used garments, reducing waste in landfills and creating more opportunities for fabric and material recycling.

4. Government and regulatory agencies

• Issue regulations and policies to encourage GSCM: The government should develop and implement policies to encourage the application of GSCM in the textile and garment industry, including tax incentives for enterprises using clean technology or financial support for initiatives to reduce waste and use sustainable materials.

• Encourage international cooperation: To help domestic enterprises achieve international standards, the government should participate in global initiatives on sustainable development in the textile and garment industry, such as the UN Fashion Industry Charter for Climate Action.

5. Non-governmental organizations (NGOs) and environmental protection organizations

• Promote public awareness and education: NGOs can help raise public and business awareness about the impact of the textile and garment industry on the environment. Publicity campaigns can encourage consumers to choose sustainable products.

• Supporting businesses in applying GSCM: These organizations can cooperate with textile and garment enterprises to guide and provide tools, such as sustainability indicators or methods to reduce environmental impacts, to help businesses apply GSCM.

• Independent monitoring and reporting: NGOs can conduct independent surveys and assess the environmental impacts of businesses in the textile and garment industry, thereby providing transparent information to consumers and other stakeholders.

Conclusion:
This study highlighted the Green Supply Chain Management (GSCM) transformational potential in mitigating the significant environmental challenges posed by the Vietnamese textile and garment industry, especially among small and medium-sized enterprises (SMEs). The findings show that GSCM practices such as eco-design, sustainable procurement, cleaner production processes, reverse logistics, sustainable raw material use, and clean energy sources, are highly effective in addressing critical issues in the production processes of Vietnamese textile and garment enterprises such as waste management, energy efficiency, and greenhouse gas reduction. These practices enable SMEs to reduce their ecological footprint while improving operational efficiency and cost-effectiveness. In addition to these benefits, the study highlights some barriers to adopting GSCM practices in SMEs. Sustainability remains a significant challenge due to limited financial resources, lack of access to green technologies, inadequate regulatory enforcement, and lack of general awareness of the long-term benefits of green supply chains. SMEs often need more infrastructure and expertise to implement GSCM at scale, which puts them at a disadvantage compared to larger enterprises that can invest in more significant sustainability initiatives. Furthermore, the importance of GSCM implementation as a long-term strategy versus immediate environmental benefits represents a key strategy to ensure the competitiveness and resilience of SMEs in the global marketplace. As consumers and international markets increasingly prioritize the sustainability of their products, SMEs that adopt GSCM practices can access green markets, improve their brand image, and comply with stringent environmental regulations imposed by export markets. Furthermore, adopting GSCM helps SMEs align with Vietnam's national goals for sustainable development, climate change mitigation, and participation in the global movement towards a circular economy.
To fully exploit the potential of GSCM, a multi-stakeholder approach is needed. Policymakers should create an enabling environment by providing financial incentives, tax benefits, and grants to support green initiatives from the government, Vietnam textile and garment associations, and non-profit organizations. Regulations should be more effectively enforced to encourage textile SMEs to comply. At the same time, awareness campaigns and training programs should be implemented early to equip businesses with the knowledge and skills needed to adopt GSCM. International textile and garment industry associations and organizations are essential in promoting collaboration, providing technical support, and facilitating access to green technologies with a long-term strategy. In addition, promoting partnerships along the supply chain between manufacturers, suppliers, and customers is essential to scale up sustainable practices. Large corporations and multinational brands can guide SMEs to adopt green practices through supply chain collaboration and capacity-building initiatives. Efforts should also incorporate digital technologies, such as supply chain management software, to enhance transparency, efficiency, and sustainability. Therefore, adopting GSCM practices is an environmental imperative and a strategic advantage for SMEs in the Vietnamese textile and garment industry. It helps businesses navigate a rapidly changing global market, meet sustainability expectations, and ensure long-term growth. By addressing the challenges and unlocking the opportunities associated with GSCM, Vietnamese SMEs can play a key role in promoting a greener, more sustainable textile and garment industry while contributing to the country's economic and environmental progress.
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Appendix 1: 
Survey

Section 1: Organizational Background

1. What is the size of your organization?

· Micro (less than 10 employees)
· Small (10–50 employees)
· Medium (51–250 employees)
· Large (more than 250 employees)

2. What is your organization’s primary role in the textile and garment industry?

· Raw material supplier
· Manufacturer
· Distributor
· Retailer
· Other:

3. How long has your organization been operational in the textile and garment sector?

· Less than 5 years
· 5-10 years
· 11-20 years
· More than 20 years
                                                      
4. What percentage of your operations involve exports?

· Less than 25%
· 25%-50%
· 51%-75%
· More than 75%

Section 2: Adoption of Green Supply Chain Practices

5. To what extent has your organization adopted the following GSCM practices?

· Sourcing eco-friendly raw materials
· Using energy-efficient technologies
· Recycling water in production
· Reducing carbon emissions in logistics
· Implementing waste management systems

6. What percentage of raw materials used are environmentally friendly?

· Less than 25%
· 25%-50%
· 51%-75%
· More than 75%



7. What percentage of your energy usage comes from renewable sources?

· None
· Less than 25%
· 25%-50%
· More than 50%

8. How often do you collaborate with suppliers or partners to improve environmental performance?

· Never    
· Rarely
· Sometimes
· Often
· Always

Section 3: Environmental Impact

9.To what extent has implementing GSCM reduced your organization’s environmental footprint in the following areas?

· Water consumption
· Wastewater pollution
· Energy consumption
· Carbon emissions
· Textile waste generation

10.  What percentage reduction in environmental impact has your organization achieved after adopting GSCM practices?

· Less than 10%
· 10%-25%
· 26%-50%
· More than 50%

Section 4: Barriers to GSCM Implementation

11.What are your organisation's main barriers to implementing GSCM practices?

· High initial cost of green technology
· Lack of supplier support
· Limited consumer demand for green products
· Insufficient government incentives
· Lack of technical expertise

12.  How supportive are government policies in facilitating GSCM practices?

· Not supportive
· Slightly supportive
· Moderately supportive
· Highly supportive

Section 5: Future Outlook

13. How likely will your organisation be to expand GSCM practices in the next 5 years?

· Not likely at all
· Slightly likely
· Moderately likely
· Highly likely

14.Which areas of GSCM would your organization prioritize in the future?

· Sourcing eco-friendly raw materials
· Reducing water and energy consumption
· Adopting renewable energy
· Improving water management
· Enhancing supply chain transparency

15.  How vital is GSCM to your organization’s long-term success?

· Not important 
· Slightly important
· Moderately important
· Highly important


Interview: 

Section 1: Introduction and Background
1. Can you briefly introduce yourself and your role in the organization?
· Follow-up: How does your role relate to environmental management or supply chain operations?
2. Can you describe your organization’s main activities in the textile and garment sector?
· Probe: What are the primary environmental challenges your organization faces in these activities?
3. What motivated your organization to explore or adopt GSCM practices?
· Probe: Was it regulatory pressure, market demand, or internal values?

Section 2: Adoption of GSCM Practices
4. What specific green supply chain practices has your organization implemented?
· Probe: Examples could include eco-friendly sourcing, waste reduction, energy efficiency, or water recycling.
5. What was the process like for introducing these practices?
· Follow-up: Were there any challenges or resistance during implementation?
6. How do you ensure collaboration with suppliers or partners to maintain sustainability throughout the supply chain?
· Probe: Are there specific requirements or certifications you demand from suppliers?

Section 3: Environmental Impact
7. In what ways have GSCM practices helped reduce your organization’s environmental impact?
· Probe: Can you provide examples or data on reductions in water usage, energy consumption, carbon emissions, or waste generation?
8. Are there any areas where you feel the environmental impact reductions have been insufficient?
· Follow-up: What do you think could be improved?

Section 4: Barriers and Challenges
9. What challenges has your organization faced in adopting and implementing GSCM practices?
· Probe: Financial constraints, lack of expertise, or resistance from suppliers?
10. How do you perceive the level of support from the government in promoting GSCM?
· Follow-up: Are there specific policies or incentives that have helped or hindered your efforts?
11. Do you feel there is enough awareness or demand from customers for green products?
· Probe: How does customer behavior influence your sustainability initiatives?

Section 5: Future Outlook
12. What are your organization’s plans for expanding GSCM practices in the next 5–10 years?
· Probe: Are there specific goals or technologies you are focusing on?
13. What do you think is needed to make GSCM more accessible and effective across the industry?
· Follow-up: Suggestions could include policy changes, technology advancements, or industry collaborations.
14. How do you envision the role of Vietnam’s textile and garment industry in contributing to global sustainability efforts?
· Probe: What role should GSCM play in this vision?
Section 6: Closing
15. Is there anything else you’d like to add regarding GSCM or environmental management in the textile and garment industry?

16. Do you have any recommendations for stakeholders (government, industry, or consumers) to enhance GSCM adoption?

Appendix 2:
	




organization size

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Micro (less than 10 employees)
	2
	66.7
	66.7
	66.7

	
	Small (10–50 employees)
	1
	33.3
	33.3
	100.0

	
	Total
	3
	100.0
	100.0
	



	organization role

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Raw material supplier
	1
	33.3
	33.3
	33.3

	
	Manufacturer
	1
	33.3
	33.3
	66.7

	
	Distributor
	1
	33.3
	33.3
	100.0

	
	Total
	3
	100.0
	100.0
	



	OPERATION

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Less than 5 years
	2
	66.7
	66.7
	66.7

	
	11-20 years
	1
	33.3
	33.3
	100.0

	
	Total
	3
	100.0
	100.0
	



	practices

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Sourcing eco-friendly raw materials
	1
	33.3
	33.3
	33.3

	
	recycling water in production
	1
	33.3
	33.3
	66.7

	
	implementing waste management systems
	1
	33.3
	33.3
	100.0

	
	Total
	3
	100.0
	100.0
	



	renewable energy

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	more than 50%
	3
	100.0
	100.0
	100.0



	footprint reduction

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	energy consumption
	1
	33.3
	33.3
	33.3

	
	textile waste generation
	2
	66.7
	66.7
	100.0

	
	Total
	3
	100.0
	100.0
	



	impact reduction

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	less than 10%
	3
	100.0
	100.0
	100.0



	barriers

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	high initial cost of green techonology
	1
	33.3
	33.3
	33.3

	
	limited consumer demand for green products
	1
	33.3
	33.3
	66.7

	
	lack of technical expertise
	1
	33.3
	33.3
	100.0

	
	Total
	3
	100.0
	100.0
	



	gov policy

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	slightly supportive
	2
	66.7
	66.7
	66.7

	
	moderately supportive
	1
	33.3
	33.3
	100.0

	
	Total
	3
	100.0
	100.0
	



	expand gscm

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	not likely at all
	1
	33.3
	33.3
	33.3

	
	slightly likely
	2
	66.7
	66.7
	100.0

	
	Total
	3
	100.0
	100.0
	



	future gscm

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	sourcing eco-friendly materials
	1
	33.3
	33.3
	33.3

	
	reducing water and energy consumption
	2
	66.7
	66.7
	100.0

	
	Total
	3
	100.0
	100.0
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