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Modeling Contractor Alliances in Capital Equipment Procurement with a

Cooperative Game Theory Approach for Sustainable Development under Fuzzy

Uncertainty

ABSTRACT

Joint procurement of capital equipment presents significant challenges in
construction projects. This research proposes a cooperative game theory
framework for forming contractor alliances. Aiming to enhance economic
efficiency and align with sustainable development goals, the proposed model
calculates cooperation benefit allocation under interval fuzzy uncertainty
conditions. Four allocation approaches Core, Shapley Value, Nucleolus, and
Gately Point are compared, with sensitivity analysis conducted to identify the
most stable and equitable method. This approach incorporates both financial
savings and environmental benefits of collaboration, contributing to long-term
project sustainability by reducing capital and operational costs. A case study
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confirms the model’s effectiveness in establishing stable and economical
collaborative structures.

Keywords: Cooperative Game Theory, Fuzzy Uncertainty, Sustainable
Development, Contractor Alliances, Capital Equipment Procurement.
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