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Waste Management; In recent years, with the significant increase in population, the demand for agricultural products
Agricultural Industry; has considerably risen, leading to growth in this industry. Consequently, waste management in the
Multi-Criteria Decision-Making. agricultural sector has become one of the major challenges for managers. The selection of suitable

locations for establishing agricultural waste treatment centers plays a crucial role in the efficiency
of the waste management system. Therefore, this study examines the issue of selecting appropriate
locations for the establishment of agricultural waste treatment facilities while considering
sustainability and resilience criteria. These facilities include pigment production centers, compost
production centers, and essential oil and extract production centers (specifically saffron). To
achieve this goal, the study employs the Fuzzy Step-wise Weight Assessment Ratio Analysis
(Fuzzy SWARA) and Fuzzy Evaluation Based on Distance from Average Solution (Fuzzy EDAS)
methods to evaluate potential sites. The results indicate the score of each location, and by selecting
higher-scoring sites, sustainability and resilience can be maximized. Additionally, the Fuzzy
Measurement Alternatives and Ranking according to the Compromise Solution (Fuzzy MARCOS)
method has been used to validate the calculations, demonstrating that the ranking results of the
Fuzzy MARCOS and Fuzzy EDAS methods are highly similar, confirming the accuracy of the
computational process. This also highlights the effectiveness of the model in identifying suitable
locations for establishing agricultural waste treatment centers.

Extended Abstract

1. Introduction

framework of sustainability and resilience. Given saffron’s status as a high-value crop—particularly in countries like

Iran—the inefficient disposal of its agricultural waste raises significant environmental, economic, and social concerns.
The introduction sets the stage for developing a comprehensive decision-making framework aimed at identifying sustainable
and resilient locations for saffron waste collection centers. A critical review of existing literature reveals notable limitations
in conventional approaches, especially in handling multi-criteria decision contexts. To bridge this gap, the study proposes an
integrated model combining the FUCOM (Full Consistency Method) and EDAS (Evaluation based on Distance from
Average Solution) techniques to identify optimal sites based on robust sustainability and resilience criteria.

This study underscores the pressing need to address challenges in saffron waste management within the broader
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2. Methodology

The research adopts a hybrid multi-criteria decision-making (MCDM) approach that synergistically integrates the fuzzy
FUCOM and EDAS methods. FUCOM is employed to determine the fuzzy weights of criteria associated with sustainability
and resilience, ensuring logical consistency and credibility in the weighting process. Subsequently, the EDAS method is
applied to rank alternative locations based on the weighted criteria. The methodology incorporates both qualitative and
quantitative factors, leveraging expert judgment through linguistic variables and fuzzy logic to effectively manage
uncertainty. This comprehensive framework facilitates a holistic evaluation of candidate sites, balancing environmental
protection, economic viability, and social acceptability in the context of saffron waste collection.

3. Results and Discussion

The results of the FUCOM-EDAS hybrid model application reveal the most suitable locations for establishing saffron
waste collection centers. The analysis highlights the influence of key criteria, including land cost, ecological footprint,
infrastructure availability, and site accessibility. A sensitivity analysis is conducted to examine the robustness of the proposed
framework, revealing how variations in criteria weights may affect site rankings. The discussion interprets these findings
through a practical lens, demonstrating the real-world applicability of the model and its potential to support informed,
sustainable decisions. Overall, the results validate the utility of structured MCDM techniques in enhancing the planning and
implementation of agricultural waste management systems.

4, Future Research

Building upon the current findings, future research could explore the integration of advanced metaheuristic algorithms
with fuzzy MCDM methods to enhance decision accuracy. Developing dynamic models that incorporate temporal
variations—such as changes in waste generation rates or evolving environmental regulations—would add further realism and
adaptability to the decision-making process. Additionally, applying this framework to other agricultural products and
comparing their location-selection profiles with that of saffron could support broader generalization. Engaging local
stakeholders through participatory methods and conducting empirical field studies are also recommended to validate and
refine the proposed model in real-world settings.

5. Practical Implications

The proposed framework offers valuable insights for supply chain managers, policymakers, and environmental planners.
By enabling the identification of optimal sites for saffron waste collection, the model helps reduce operational costs while
promoting environmental sustainability and resilience to disruptions. It can serve as a strategic tool for regional development
initiatives and green infrastructure planning. Furthermore, municipalities and waste management authorities can utilize the
model to design more effective, adaptive systems, ultimately contributing to resource conservation, improved waste handling
efficiency, and enhanced livelihoods for saffron farmers.
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