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Abstract

The objective of this study was to develop a comprehensive and context-specific model for implementing sustainable supply chain management in the
Iranian apparel industry by identifying causal, contextual, strategic, intervening, and outcome factors and explaining their systemic relationships to achieve
sustainable competitive advantage. This applied-developmental study employed a qualitative approach based on grounded theory methodology. Data
were collected through semi-structured interviews with ten academic and industry experts in the apparel sector. Participants were selected using
purposive sampling, and interviews continued until theoretical saturation was reached. Data analysis was conducted using MAXQDA 2020 software
through open coding, axial coding, and selective coding, resulting in the extraction of 1,295 initial codes, 38 subcategories, and 7 core themes. To validate
and refine the model components and achieve expert consensus, the fuzzy Delphi method was applied using triangular fuzzy numbers and Centre of Area
(COA) defuzzification. A threshold value of 0.7 was used to determine the acceptance of model components. The findings revealed that the sustainable
supply chain model consists of six main dimensions: causal conditions, contextual conditions, central phenomenon, strategies, intervening conditions,
and consequences. Causal conditions included supplier transparency, continuous supplier evaluation, and administrative efficiency, which significantly
influence sustainable supply chain formation. Contextual conditions such as organizational integration, regulatory alignment, and organizational credibility
provide the necessary environment for sustainability implementation. The central phenomenon was identified as a sustainable supply chain characterized
by strong distribution networks, collaboration among supply chain members, and decision-making flexibility. Strategic actions emphasized human
resource empowerment, training, innovation, and organizational commitment. Intervening conditions such as economic instability, government policies,
and market fluctuations were found to influence the effectiveness of sustainability strategies. The consequences of implementing the model included
increased production capacity, enhanced responsiveness to customer needs, improved market share, customer value creation, and sustainable competitive
advantage. The fuzzy Delphi analysis confirmed that all 38 model components exceeded the acceptance threshold of 0.7, indicating strong expert
consensus and the robustness of the proposed model. The results demonstrate that achieving sustainable supply chain management in the apparel industry
requires a holistic and systemic approach that integrates organizational capabilities, structural alignment, human resource development, and
environmental adaptation. Sustainability should be viewed not only as an environmental and social responsibility but also as a strategic driver of
competitive advantage and organizational performance. The proposed model provides a structured conceptual framework that supports managers and
policymakers in designing effective sustainability strategies, strengthening supply chain integration, and enhancing long-term organizational resilience and
competitiveness.
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Extended Abstract

Introduction
In recent decades, globalization, technological transformation, and increasing competitive pressures have
significantly reshaped industrial environments, compelling organizations to rethink their operational and

strategic approaches. Among the most critical areas affected by these transformations is supply chain

management, which has evolved from a purely operational function into a strategic mechanism for enhancing



organizational performance, competitiveness, and sustainability. Modern supply chains involve complex
networks of suppliers, manufacturers, distributors, and customers, requiring effective coordination, integration,
and responsiveness to environmental and market dynamics. As a result, organizations increasingly recognize
supply chain management as a key driver of value creation, operational efficiency, and long-term strategic
advantage (Mansouri, 2022; Zarei, 2022).

However, growing environmental concerns, social responsibility expectations, and regulatory pressures have
shifted the focus from traditional supply chain management toward sustainable supply chain management.
Sustainable supply chain management integrates economic, environmental, and social objectives into supply
chain processes to ensure long-term organizational viability while minimizing negative environmental impacts
and promoting social well-being. This multidimensional approach emphasizes resource efficiency, waste
reduction, ethical sourcing, and environmental responsibility throughout the supply chain lifecycle (Joshi,
2022; N. Khan et al., 2021). As sustainability becomes a strategic imperative, organizations are increasingly
adopting sustainable supply chain practices to enhance resilience, reduce risks, and improve overall
performance (Wang et al., 2022).

Technological advancements have further facilitated the implementation of sustainable supply chain practices.
Emerging technologies such as artificial intelligence, big data analytics, and blockchain enhance transparency,
traceability, and decision-making capabilities across supply chain networks. These technologies enable
organizations to monitor supplier performance, optimize resource utilization, and improve environmental and
social sustainability outcomes (Rashid et al., 2025; Sultan et al., 2022). In addition, digital transformation
enhances supply chain integration and coordination, enabling organizations to achieve higher levels of
sustainability performance and operational efficiency (Oubrahim et al., 2023). These technological
developments also contribute to improved working conditions, increased productivity, and reduced
environmental impact, highlighting their critical role in sustainable supply chain implementation (Putra &
Baharum, 2025).

The apparel industry represents one of the most complex and environmentally sensitive supply chains due to
its extensive global networks, resource-intensive processes, and dynamic market conditions. The industry faces
significant challenges related to environmental sustainability, ethical sourcing, labor practices, and supply
chain transparency. Consequently, implementing sustainable supply chain management in the apparel industry
has become essential for improving organizational performance, ensuring regulatory compliance, and meeting
stakeholder expectations (Kim et al., 2022). Studies have demonstrated that sustainable supply chain practices
can improve economic performance, enhance customer satisfaction, and strengthen competitive advantage in
the apparel sector (Farahani et al., 2023; Farhadi et al., 2023).

Despite the growing importance of sustainable supply chain management, many organizations in developing
countries face significant barriers to implementation, including organizational, technological, and economic

challenges. Structural inefficiencies, lack of technological infrastructure, and market uncertainties hinder the



effective adoption of sustainability practices (Suksanchananun et al., 2024). Furthermore, supply chain
disruptions caused by economic fluctuations, resource shortages, and policy changes can negatively impact
supply chain performance and sustainability outcomes (Barzegar et al., 2022; Hassanpour et al., 2023).
These challenges highlight the need for comprehensive and context-specific models that address the unique
characteristics and constraints of sustainable supply chains in developing economies. Therefore, this study
aims to develop a comprehensive sustainable supply chain model for the apparel industry by identifying and
explaining the relationships among causal conditions, contextual factors, strategic actions, intervening
conditions, and sustainability outcomes.

Methods and Materials

This study employed an applied developmental research design using a qualitative methodology based on
grounded theory to develop a sustainable supply chain model for the apparel industry. Data collection was
conducted through semi-structured interviews with ten experts selected from academic and industrial sectors
with extensive experience in supply chain management and the apparel industry. Participants were selected
using purposive sampling to ensure that they possessed relevant knowledge, expertise, and practical experience
related to sustainable supply chain management. Data collection continued until theoretical saturation was
achieved, ensuring that all key themes and patterns were sufficiently explored.

The primary data collection instrument was a semi-structured interview protocol designed to explore
participants’ perspectives on sustainable supply chain management, organizational practices, environmental
challenges, and strategic approaches to sustainability implementation. Each interview lasted approximately 30
minutes and was recorded and transcribed for analysis. Data analysis was conducted using MAXQDA software
and followed the grounded theory approach, which included open coding, axial coding, and selective coding.
During the open coding phase, interview transcripts were systematically analyzed to identify key concepts and
themes, resulting in the extraction of 1,295 initial codes. These codes were then grouped into related categories
during axial coding, allowing the identification of relationships among different concepts. Finally, selective
coding was used to integrate these categories into a comprehensive theoretical framework, resulting in the
identification of seven main themes and 38 subcategories representing key components of sustainable supply
chain management in the apparel industry.

To validate and refine the identified model components, the fuzzy Delphi method was used. A structured
questionnaire was developed based on the extracted subcategories and distributed to the expert panel. Experts
evaluated the importance of each component using fuzzy linguistic variables. Triangular fuzzy numbers were
used to quantify expert opinions, and defuzzification was conducted using the Centre of Area method. A
threshold value of 0.7 was established to determine consensus and component acceptance.

Findings

The findings of this study resulted in the development of a comprehensive sustainable supply chain model

consisting of six main dimensions: causal conditions, contextual conditions, the central phenomenon, strategic



actions, intervening conditions, and outcomes. These dimensions collectively explain the factors influencing
sustainable supply chain implementation in the apparel industry.

Causal conditions included factors related to supplier management and operational processes. Key components
included supplier transparency, supplier performance evaluation, efficient procurement processes, supply
chain monitoring, and information sharing. These factors were identified as fundamental drivers influencing
the successful implementation of sustainable supply chain practices.

Contextual conditions included organizational structure, regulatory compliance, organizational reputation, and
adaptability to environmental changes. These factors provided the necessary organizational environment for
implementing sustainability strategies and facilitating supply chain integration and coordination.

The central phenomenon identified in this study was the sustainable supply chain, characterized by strong
distribution networks, collaboration among supply chain members, shared information systems, and decision-
making flexibility. These characteristics enabled organizations to improve operational efficiency,
responsiveness, and sustainability performance.

Strategic actions focused primarily on human resource empowerment, including employee training, innovation
support, workforce development, organizational commitment, and knowledge enhancement. These strategies
enabled organizations to build internal capabilities necessary for implementing sustainable supply chain
practices.

Intervening conditions included external environmental factors such as economic fluctuations, government
policies, market uncertainty, demand variability, and supply disruptions. These factors influenced the
effectiveness and implementation of sustainability strategies and required organizations to adopt adaptive and
resilient supply chain approaches.

The outcomes of sustainable supply chain implementation included improved production capacity, enhanced
responsiveness to customer needs, increased customer satisfaction, market expansion, and sustainable
competitive advantage. These outcomes demonstrated the positive impact of sustainable supply chain practices
on organizational performance and long-term sustainability.

The fuzzy Delphi analysis confirmed that all 38 identified components exceeded the acceptance threshold of
0.7, indicating strong consensus among experts and validating the robustness of the proposed sustainable
supply chain model.

Discussion and Conclusion

The results of this study demonstrate that sustainable supply chain management in the apparel industry is a
multidimensional and dynamic process influenced by organizational, strategic, and environmental factors. The
findings highlight the importance of integrating internal organizational capabilities with external
environmental conditions to achieve sustainable supply chain performance. Effective supplier management,
organizational integration, and strategic human resource development emerged as critical factors influencing

sustainability implementation.



The results also emphasize the importance of organizational adaptability and flexibility in responding to
environmental uncertainties and supply chain disruptions. Sustainable supply chains require continuous
coordination, innovation, and collaboration among supply chain members to ensure resilience and long-term
performance. Organizations that successfully implement sustainable supply chain practices can improve
operational efficiency, enhance customer satisfaction, and achieve sustainable competitive advantage.
Furthermore, the findings demonstrate that sustainable supply chain management should be viewed as a
comprehensive organizational strategy rather than an isolated operational function. Successful implementation
requires a holistic approach that integrates organizational structure, strategic planning, technological
capabilities, and environmental awareness.

In conclusion, this study developed a comprehensive and validated sustainable supply chain model for the
apparel industry, providing valuable insights into the key factors influencing sustainability implementation.
The proposed model offers a systematic framework for organizations to design and implement sustainable
supply chain strategies, improve organizational performance, and enhance long-term sustainability and

competitiveness.
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