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Extended Abstract

Introduction

The supply chain in the food and agriculture industries is of great importance
since it covers the processes of resource procurement, production, distribution,
and processing of food materials across multiple sectors. This chain consists of
complex, multi-stage processes that require precise planning and coordination
to achieve efficiency and sustainability. Communication, technology, quality,
and economic efficiency are crucial factors that must be considered in managing
these chains. Given its fundamental role in ensuring food security and public
health, the food and agriculture supply chain is one of the most sensitive.
Nevertheless, limited efforts have been devoted to identifying key factors and
addressing the challenges that hinder its sustainable development. Therefore,
this research seeks to identify and prioritize the economic components and
indicators of a sustainable supply chain in the food and agriculture industries
during 2023 and 2024.

Materials and Methods

This study employed a multi-stage research methodology combining both
qualitative and quantitative approaches. In the first stage, a qualitative meta-
analysis of theoretical and empirical foundations, as well as previous studies on
food and agricultural supply chains, was conducted. Semi-structured interviews
were then held with 15 experts—including university professors and industry
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specialists with at least 10 years of relevant experience. The interviews lasted
between 35 and 50 minutes, reaching theoretical saturation after the twelfth
interview but continuing to the fifteenth for data adequacy. In the quantitative
stage, the Fuzzy DEMATEL method was applied to evaluate the
interdependencies among economic indicators, determine cause-effect
relationships, and develop an overall model. To ensure validity and reliability,
expert participation and agreement were sought using fuzzy Delphi and
DEMATEL techniques.

Results and Discussion

The findings revealed that the adoption of modern technology in production,
marketing, and product diversification through conversion and performance
improvement industries had the most significant impact on supply chain
sustainability. Packaging-related criteria—including branding, efficiency
improvement, and marketing performance—were identified as dependent
elements. These findings highlight the prioritization of technological
advancement and product innovation as critical for economic sustainability.
The causal model demonstrated that technology acts as a driving factor, while
packaging and marketing efficiency are influenced elements. This provides a
structured framework for prioritizing investments and policy interventions in
the food and agriculture supply chain.

Suggestions

Based on the results, the study recommends increasing investment in
infrastructure and adopting innovative technologies to enhance supply chain
performance. Modernization in production processes, packaging, and marketing
can improve efficiency, reduce costs, and enhance product quality. Furthermore,
strengthening infrastructure in transportation, storage, and information systems
can significantly improve overall performance. These measures can serve as
practical strategies for policymakers and industry stakeholders to enhance
economic sustainability and resilience in the food and agriculture sectors.
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