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Abstract

Purpose: The growing complexity of supply chains and increasing competitive and environmental pressures have encouraged
organizations to adopt lean, agile, and green strategies simultaneously. Under such conditions, supplier selection and order allocation
represent strategic decisions that directly affect costs, service quality, operational flexibility, and environmental performance. Although
supplier selection has been extensively studied, limited attention has been given to integrating lean, agile, and green criteria with order
allocation decisions within a unified framework. Therefore, this study aims to develop an integrated framework for supplier evaluation and
order allocation in supply chain management.

Methodology: This applied study was conducted in four stages. First, lean, agile, and green supplier evaluation criteria were identified
through a literature review and refined using expert judgments. Suppliers were then ranked using TOPSIS and Fuzzy TOPSIS methods.
Subsequently, a bi-objective linear programming model was developed to minimize total purchasing costs and maximize purchasing value.
The proposed model incorporated demand, supplier capacity, and quality constraints and was solved using MATLAB.

Findings: The results demonstrated that supplier rankings differ between deterministic and fuzzy environments, indicating that uncertainty
modeling can influence supplier priorities. Furthermore, the optimization results revealed that order allocation is determined not only by
supplier rankings but also by costs, capacities, and operational constraints. The proposed model successfully balanced the conflicting
objectives of cost minimization and purchasing value maximization, generating an effective allocation of orders among selected suppliers.

Originality/Value: This study advances supply chain decision-making by integrating supplier evaluation and order allocation within a
single analytical framework. Its main contribution lies in combining lean, agile, and green criteria with multi-criteria decision-making
techniques and multi-objective mathematical optimization. The proposed framework offers practical support for managers seeking to
develop efficient, responsive, and sustainability-oriented supply networks.
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Table 1- Differences between lean, agile, and lean/agile supply chain strategies [30].
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Figure 2- Final weights of each supplier using the TOPSIS method.
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Figure 3- Final weights of each supplier using the fuzzy TOPSIS method.
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Table 4- Objective function values.

Sus alyi  Min(TCP)  Max(TVP)
Jaie  155554.8 2470.85
sl USD USD

(o..\.&.;.fwb)b uﬁ)Lﬁ.u: L‘)‘}f"") W’ LSLmﬂ.v.’bo ):gdl.a.a -0 JB»
Table 5- Values of decision variables (order quantity of each supplier).
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Table 6- Results from Excel.

X; 4100 4100 76544.02 4100 76544.02
X, 1424 1424 76544.02 1424 76544.02
X3 1476 1476 76544.02 1476 76544.02
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Figure 4- Examining the impact of a decrease in demand on the order volume of each supplier.
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