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OZET

INSAAT MALZEMELERININ TEDARIKINDE STRATEJIK TEDARIKCi
SECIMI VE KOTA TAHSISI

Lama Massoud

Bu arastirma, Analitik Hiyerarsi Prosesi (AHP) ile Karma Tamsayili Dogrusal Olmayan
Programlama (MINLP) optimizasyonunu birlestiren biitiinlesik bir karar destek yaklasimi
gelistirerek insaat malzemeleri sektoriinde optimal tedarik¢i segcimi ve tedarik tahsisi
konusundaki kritik zorlugu ele almaktadir. Geleneksel tedarik¢i secimi yaklasimlar: tek
kriterli optimizasyona dayanarak, karar vericilerin kalite, maliyet, teslimat giivenilirligi ve
stirdiirtilebilirlik faktorlerini eszamanli olarak dengelemesi gereken gergek diinya tedarik
durumlarinin =~ karmasikligini  yakalayamamaktadir. Bu ¢alisma, Kalite, Teslimat
Performansi, Maliyet Yapisi ve Cevresel ve Sosyal Sorumluluk boyutlarimi kapsayan
hiyerarsik c¢ok kriterli bir g¢erceve kullanarak dort malzeme kategorisinde - volkanik
agregalar, beton, kum ve ¢imento - sekiz tedarik¢iyi sistematik olarak degerlendirmektedir.
Biri toplam AHP skorlarini maksimize eden, digeri toplam tedarik maliyetlerini minimize
eden iki MINLP modeli formiile edilmistir. Arastirmada, AHP agirliklarindaki degisimlerin
tedarik¢i siralamalarini nasil etkiledigini inceleyen kapsamli duyarlilik analizi ve talep

dalgalanmalari, kapasite kisitlamalar1 ve kalite bozulmasi kosullari altinda model
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performansini degerlendiren senaryo bazli degerlendirmeler kullanmaktadir. Nicel bulgular,
temel Odiinlesimleri ortaya koymaktadir: Kalite maksimizasyonu modeli 1.280.065,000
SAR maliyetle 10.160,609 Toplam Agirlikli AHP Skoru elde ederken, maliyet
minimizasyonu modeli kalite skorlarinda %11,1 azalma ile %27.,4 maliyet tasarrufu
(929.660,000 SAR) saglamaktadir. Sonuglar, maliyet odakli stratejilerin senaryolar
genelinde %24,5 ila %31,4 tasarruf sagladigini, ancak bunlarin kalite azalmalar ve artan red
oranlariyla dengelendigini géstermektedir. Onerilen yaklasim, insaat malzemeleri tedarik
yoneticilerine kalite-maliyet ddiinlesimlerini agik¢a yakalayan, siirdiiriilebilirlik hususlarini
iceren ve degisen operasyonel kosullara uyum saglayan saglam ve tekrarlanabilir bir karar

destek sistemi sunmaktadir.
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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.
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