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Abstract

Purpose: Supplier evaluation is a strategic decision in supply chain management because it directly influences product
quality, operational costs, delivery reliability, and production continuity. Although numerous Multi-Criteria Decision-Making
(MCDM) approaches have been proposed for supplier evaluation, limited attention has been paid to comparing supplier
ranking outcomes under deterministic and fuzzy environments, particularly for packaging suppliers in the food industry.
Accordingly, this study aims to analyze and rank processed cheese carton suppliers using an integrated SWARA-WASPAS
approach under both deterministic and fuzzy environments.

Methodology: This applied study adopted a descriptive-survey design. Four evaluation criteria, price, printing quality,
flexibility, and delivery time, were identified through expert judgment. Criteria weights were determined using the SWARA
method, and supplier rankings were obtained using the WASPAS method in deterministic and fuzzy environments. In
addition, a sensitivity analysis was conducted to evaluate the robustness of the ranking results under changes in the weight
of the most influential criterion.

Findings: The results indicate that price and printing quality are the most influential evaluation criteria. The supplier Parand
Carton achieved the highest ranking in both deterministic and fuzzy environments. Furthermore, the consistency of rankings
across the two environments and the outcomes of the sensitivity analysis demonstrate the robustness and reliability of the
proposed decision-making framework.

Originality/Value: Rather than merely applying two established MCDM techniques, this study demonstrates the
comparative stability of an integrated SWARA-WASPAS framework across deterministic and fuzzy settings for supplier
evaluation. The proposed framework provides a reliable decision-support mechanism for supplier selection in food supply
chains and offers practical guidance for improving procurement decisions under uncertainty.
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Table 1- Classification of review articles in the field of supplier selection.
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Table 1- Continued.
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Table 2 — Decision matrix of expert opinions.
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Table 3— Likert scale in crisp and fuzzy modes.
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Table 4- Quantification of the decision matrix in deterministic and fuzzy settings.
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Table 5— Calculation of indicator weights in crisp and fuzzy settings using the SWARA method.
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Table 11— Score calculations for each option resulting from scenarios involving changes to price index weights.
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Figure 1- Ranking of options in different scenarios.
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