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Abstract

Driven by global sustainable development and the “Dual Carbon” strategy, enterprises face increasing
pressure for green transformation. However, traditional supplier selection systems struggle to effec-
tively identify supply chain risks due to the lack of Environmental, Social, and Governance (ESG) di-
mensions. To address this issue, this study constructs a four-dimensional evaluation index system
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integrating economic sustainability with ESG factors and proposes an integrated evaluation model.
Specifically, the model utilizes the AHP-TOPSIS method to evaluate the comprehensive performance of
suppliers and the DEA-Super SBM model to measure their operational efficiency, integrating the results
from both approaches to form the final basis for decision-making. The results demonstrate that this
integrated model is more suitable for supplier assessment, as it accurately identifies and ranks suppli-
ers, thereby effectively promoting the development of sustainable supply chain management.
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Table 1. Details of evaluation indicators
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Figure 1. Flowchart of the integrated model
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Table 2. Expert scoring dataset
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Table 4. Ranking results of three evaluation methods
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He4 Vi S, H4 (Eix S, H2 2 fnal
S1 1 0.676 0.501 3 1.093 0.415 1 0.458
S2 3 0.573 0.425 2 1.105 0.419 4 0.422
S3 2 0.651 0.482 4 1.031 0.391 2 0.437
S4 6 0.322 0.238 5 1.027 0.390 6 0.314
S5 5 0.441 0.327 6 1.016 0.386 5 0.356
S6 4 0.561 0.416 1 1.173 0.445 3 0.430
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Table 5. Ranking results obtained from the integrated model with different weights
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S1 1 0.458 1 0.472 1 0.444
S2 4 0.422 4 0.423 3 0.421
S3 2 0.437 2 0.452 3 0.421
S4 6 0.314 6 0.289 6 0.339
S5 5 0.356 5 0.346 5 0.366
S6 3 0.430 3 0.426 2 0.435
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