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A sustainable supply chain network has many benefits for
factories engaged in the production of textile industries and
related industries in economic, social and environmental
dimensions. Also, considering the existence of various
indicators related to sustainable development, the existence of
threats and opportunities, natural, social and industrial
capacities, etc., the importance of addressing these indicators
and also considering the different perspectives of experts and
business owners, assessing the importance of sustainability
indicators in the textile industry supply chain network is
considered a very important issue in today's world. For this
purpose, in this research, a method has been presented in such a
way that first a supply chain network plan for textile products is
modeled and then optimized. In the next step, using the
optimization outputs, consulting with experts, and studying
previous research related to the subject under study, a series of
sustainability indicators are introduced. Finally, with the help of
experts' perspectives and using the SWARA weighting method,
the importance of each of these indicators is estimated in order
to prioritize their consideration and strengthening.
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Introduction

The adoption of a sustainable supply chain network presents a transformative opportunity for
factories within the textile industry and its associated sectors, offering a synergistic blend of
economic, social, and environmental advantages. Economically, it transcends mere short-term
cost-cutting, paving the way for long-term resilience and profitability through enhanced
resource efficiency, reduced waste, and minimized energy consumption. Furthermore, it
significantly bolsters brand reputation and market access, as increasingly conscious consumers
and stringent international regulations favor ethically and environmentally responsible
producers. Socially, a commitment to sustainability fosters safer working conditions, ensures
fair wages and equitable labor practices, and strengthens community relations, thereby investing
in human capital and building a loyal, productive workforce. Environmentally, the benefits are
paramount, encompassing a substantial reduction in the industry's ecological footprint through
careful water management, responsible chemical usage, a shift towards renewable energy
sources, and the integration of circular economy principles such as recycling and waste

valorization.

Result and Discussion

However, the path to a truly sustainable supply chain is fraught with complexity, necessitating a
nuanced and strategic approach. This complexity arises from the intricate interplay of a vast
array of potential sustainability indicators, the dynamic landscape of external threats and
opportunities, and the diverse, often competing, perspectives of various stakeholders. The
spectrum of indicators is broad, ranging from quantifiable metrics like carbon emissions, water
footprint, and energy efficiency to more qualitative social measures such as worker satisfaction,
community engagement, and adherence to ethical sourcing protocols. Simultaneously, factories
must navigate a terrain of unique regional challenges, such as water scarcity or specific
regulatory pressures, while also leveraging inherent capacities, be they natural assets like
abundant sunlight for solar power or industrial strengths like advanced technological
infrastructure. Compounding this is the critical need to reconcile the different viewpoints of
business owners, who rightly prioritize economic viability and return on investment, with those
of sustainability experts, non-governmental organizations, and local communities, who may
emphasize environmental preservation and social equity. This confluence of factors underscores
the critical importance of a systematic methodology to assess, weight, and prioritize these
sustainability indicators, ensuring that limited resources are allocated to the areas of greatest
impact and strategic alignment.

To address this pressing need, this research proposes a comprehensive and integrated multi-
stage methodology designed to move from theoretical modeling to actionable, prioritized
insights. The initial phase involves the meticulous modeling and subsequent optimization of a
textile product supply chain network. This model encapsulates the entire ecosystem, from raw
material suppliers and manufacturing plants to distribution centers and end customers. Utilizing
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advanced operational research techniques and sophisticated software, the model is optimized
against key performance objectives such as total cost minimization, lead-time reduction, and
logistical flow efficiency. The output of this stage is not merely an optimized network blueprint
for cost-effective operation; it also serves as a critical data source, generating initial quantitative
insights into resource consumption, waste generation, and transportation emissions, which form
a foundational layer for the subsequent sustainability analysis.

Building directly upon this optimized model, the next phase focuses on the identification and
compilation of a robust set of relevant sustainability indicators. This is achieved through a
triangulation approach that integrates three rich sources of information to ensure both practical
relevance and academic rigor. Firstly, the quantitative outputs from the optimization model are
analyzed to pinpoint key performance indicators related to operational efficiency and
environmental impact. Secondly, structured interviews and Delphi workshops are conducted
with a diverse panel of experts, including seasoned textile industry managers, supply chain
logisticians, and environmental scientists, to ground the indicators in real-world practicality and
challenges. Thirdly, a systematic review of extant literature on sustainable supply chain
management and textile industry best practices is undertaken to align the indicator set with
globally recognized standards and theoretical frameworks. The culmination of this phase is a
comprehensive, multi-dimensional list of sustainability indicators, categorically organized into
the economic, social, and environmental pillars of sustainability.

Conclusion

The final and most crucial step of the methodology is the precise weighting and prioritization of
these identified indicators, accomplished through the application of the SWARA (Step-wise
Weight Assessment Ratio Analysis) method. This expert-driven technique is particularly
valuable in this context due to its ability to efficiently capture and quantify nuanced expert
judgment. In a structured process, the consulted experts systematically compare the relative
importance of each indicator, making pairwise comparisons to determine which criteria hold
greater significance in the specific context of the textile industry. The SWARA algorithm then
processes these comparisons to assign a definitive weight to each indicator, effectively creating
a clear hierarchy of priorities. The final output is a transparent and defensible ranking that
answers the pivotal question: for a textile supply chain aiming for holistic sustainability, where
should managerial attention and investment be focused first? Should water conservation take
precedence over carbon neutrality? Is investing in community development more immediately
critical than achieving full circularity in materials? By providing these answers, the research
transitions from abstract assessment to a strategic decision-support tool, empowering business
owners and policymakers to make informed, evidence-based investments that fortify their
supply chains, enhance their competitive advantage, and contribute meaningfully to the
overarching global goal of sustainable development in the textile industry.
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