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Purpose: In competitive markets, supplier performance is a crucial factor in determining business success.
High-performing suppliers generate value for buyers and boost a company’s competitiveness. Therefore,
evaluating, ranking, and selecting suppliers has a significant impact on profitability, product quality,
service delivery, and overall operations. Effective supplier selection can greatly lower procurement costs
and enhance organizational competitiveness, making robust evaluation methods like Data Envelopment
Analysis (DEA) essential. This paper aims to propose a hybrid approach for supplier performance
evaluation.

Design/methodology/approach: A thorough literature review identified essential supplier selection
criteria. Based on these criteria, a questionnaire was created and distributed to managers, academics, and
industry experts. The collected data underwent statistical analysis using SPSS and the Fuzzy Delphi
Method to refine and finalize the criteria. Supplier performance was subsequently analyzed using Fuzzy
DEA and the Ordinal Priority Approach (OPA). Fuzzy DEA assesses suppliers under uncertainty, while
OPA combines human judgment and balances empirical data with expert insights.

Findings: The hybrid Fuzzy DEA-OPA model effectively integrates expert opinions and quantitative data
for supplier evaluation. When expert knowledge is scarce, the model compensates for data gaps by
utilizing available information. Emphasizing expert input also fosters innovative insights. Implementing a
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weighted Min-Max approach in the multi-objective model enables decision-makers to modify the weights
assigned to DEA and OPA objectives. This method is versatile, applicable not only to sustainable supplier
evaluation but also to various selection challenges by adjusting inputs and outputs.

Research limitations: Due to the limited number of suppliers at the studied company and the necessity to
maintain an appropriate ratio between inputs, outputs, and decision-making units (DMUs), the number of
evaluation indicators was limited. Future research should broaden the scope by incorporating more DMUs
and a wider range of indicators. Generalizing findings necessitates caution, as the study concentrated on a
specific product within Semnan Regional Electric Company.

Practical implications: The model can be adapted to assess other suppliers and components within the
organization, although the selection criteria and their weights may need recalibration. The key prioritized
criteria included compliance with standards, R&D capability, and technological expertise—indicating that
electric utilities should focus on these aspects in procurement. Combining expert judgment with empirical
data enhances evaluation accuracy when faced with incomplete information. While equal weights were
assigned to OPA and DEA in this study, the model’s flexibility permits adjustments to methodological
influence. If the work experience of experts varies significantly, it is advisable to apply the model
considering different scenarios of work experience and education.

Social implications: Transparent supplier evaluation fosters partnerships with entities that adhere to
ethical, social, and environmental standards. Models that incorporate environmental indicators promote
sustainable practices. Hybrid approaches, such as Fuzzy DEA-OPA, assist policymakers in establishing
better criteria and support high-performing businesses in the face of data uncertainty. Ultimately, precise
supplier assessment enhances product quality and supply chain resilience, contributing to a safer, more
robust society.

Originality/value: Effective supplier selection necessitates advanced evaluation methods. While DEA
effectively manages multiple inputs and outputs, it neglects human judgment. The Ordinal Priority
Approach (OPA) addresses this shortcoming by integrating expert perspectives. Merging these methods
establishes a robust framework that tackles multiple experts, incomplete data, input/output weighting,
missing values, and lower-risk decision-making—providing substantial value for complex supplier
selection.

Keywords: Supplier Evaluation and Ranking, Hybrid DEA-OPA Model, Data Envelopment Analysis,
Ordinal Priority Approach
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Table 3- Key criteria influencing the selection and ranking of suppliers
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Table 4- Weight of each input and output indicator
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Table 5- Efficiency of each supplier
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