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ABSTRACT 

STRATEGIC SUPPLIER SELECTION AND QUOTA ALLOCATION IN 

CONSTRUCTION MATERIALS PROCUREMENT 

Lama Massoud 

This study tackles the significant issue of ideal supplier selection and resource distribution 

in the construction materials industry by creating a cohesive decision support system that 

merges the Analytic Hierarchy Process (AHP) with Mixed-Integer Nonlinear Programming 

(MINLP) optimization. Conventional supplier selection methods depend on single-criterion 

optimization, neglecting the intricacies of actual procurement situations where decision-

makers need to concurrently manage quality, cost, delivery dependability, and sustainability 

aspects. The research methodically assesses eight providers in four material categories 

volcanic aggregates, concrete, sand, and cement applying a hierarchical multi-criteria 

framework that includes Quality, Delivery Performance, Cost Structure, and Environmental 

and Social Responsibility aspects. Two MINLP models are created: one aimed at 

maximizing total AHP scores and the other focused on minimizing total procurement costs. 

The study utilizes extensive sensitivity analysis to explore how changes in AHP criteria 

weights affect supplier rankings, along with scenario-based assessments evaluating model 

effectiveness amidst demand variations, capacity limitations, and quality degradation 
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situations. Quantitative results indicate essential trade-offs: The quality-maximization 

approach reaches a Total Weighted AHP Score of 10,160.609 at a cost of 1,280,065.000 

SAR, whereas the cost-minimization approach provides 27.4% savings (929,660.000 SAR) 

alongside an 11.1% decrease in quality scores. Results show that cost-centered strategies 

lead to savings ranging from 24.5% to 31.3% in various scenarios, but these are 

counterbalanced by declines in quality and higher rejection rates. The framework equips 

procurement managers of construction materials with a strong, repeatable decision support 

system that clearly identifies quality-cost trade-offs while integrating sustainability factors 

and adjusting to different operational environments. 

Keywords: Supplier Selection, Analytic Hierarchy Process (AHP), Mixed-Integer 
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