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Abstract

Purpose: In today's competitive environment, selecting suitable suppliers plays a pivotal role in enhancing the
efficiency and sustainability of supply chains. The LARG supply chain model, as a comprehensive approach,
integrates various dimensions in supplier management. However, despite its critical influence on interaction success
and supplier selection, the cultural dimension has received limited attention. This study aims to evaluate suppliers
within the LARG framework while incorporating the cultural dimension to improve supply chain performance and
achieve sustainable competitive advantage.

Methodology: This research developed a data-driven and forward-looking decision-making model for supplier
evaluation and selection. First, key criteria were identified through literature review and expert consultation, and
weighted using the Fuzzy Best—Worst Method (FBWM). Then, suppliers' efficiency was assessed and ranked using
Fuzzy Data Envelopment Analysis (FDEA). Subsequently, the Random Forest algorithm was employed to predict
future supplier performance, yielding highly accurate results.

Findings: The initial results highlighted the significance of sub-criteria such as greenhouse gas emission reduction,
risk management, quality, and delivery speed in supplier evaluation. In the second phase, supplier efficiency was
analyzed under various a-cuts and classified into three performance groups: high, medium, and low. The Random
Forest model demonstrated high accuracy in forecasting supplier performance. Moreover, the paired t-test results
revealed that incorporating the cultural dimension significantly improves the supplier selection process.
Originality/Value: The proposed model conttibutes to strategic decision-making by identifying key performance
factors, enabling predictive evaluation, and employing robust analytical tools. This approach not only reduces risks

and costs but also serves as a practical model for improving supply chain performance in similar industries.
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Figure 1- Overall research framework.
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Table 8- Linguistic variables of the best-worst method.
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Table 10- Linguistic variables.
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Table 11- Weighted normalized matrix.
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Table 13- Efficiency scores at different « -cut levels.

1j a=1 0=0.75 a=0.5 0=0.25 0=0  oaiS el 4,
0.6249 [0.877,1] [0517,]] [0.330,1]] [0.201,1] [0.11,1] 5 1
0.62 [0.840,1] [0.502,1] [0.3241] [0.196,1] [0.11,1] 16 1
06153 [0.813,0.991] [0.4851] [0.314,1] [0.1951]  [0.11,1] 3 3
0.61 [0.8451] [0.421,1] [0.2831] [0.183,1] [0.111] 10 4
0.6063 [0.762,0.955] [0.459,1] [0.301,1] [0.190,1]  [0.11,1] 4 5
0.6045 [0.762,0918] [0.459,1] [0.301,1] [0.190,1]  [0.11,1] 2 6
0.6011 [0.909,1] [0.4251] [0.238,1] [0.113,1] [0.037,1] 15 7
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Figure 2- Distribution of variables.
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Figure 4- Residuals for the random forest regression model.
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Table 14- Comparison of the results of two models.
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Table 15- Comparison of the FBWM with traditional methods based on CR and TD criteria.
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! Analytical Hierarchy Process (AHP)
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