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Integration of inventory decisionsand carrier mode selection in a two-
echelon supply chain with deteriorating items

Nooshin Shomalzadeh, Mohammad M odarres Y azdi

Department of Industrial Engineering, Sharif University of Technology, Tehran, Iran

ABSTRACT

This study investigates a two-echelon supply chain consists of a vendor and a buyer with deteriorating
items. The deterioration rate of product is constant. To ship products from vendor to buyer, two carrier’s
modes with different travelling time and cost are considered. What distinguishes our model from the
literature is that the deterioration of product continues during the travelling time which depends on the
carrier’s mode to ship batches from vendor to buyer, so the structure of existing models changes. The
purpose of this study isto minimize the total cost of the buyer and the vendor and to obtain the number of
shipments, the vendor’s production cycle time, and the carrier’s mode. We propose an algorithm to solve
the independent model of the buyer and the vendor with the proof of convexity of cost functions, and a
heuristic algorithm to solve the integrated model. Sensitivity analysisis also carried out to examine the
sensitivity of decision variables and the performance measure of supply chain. The proposed integrated
model can produce lower cost in comparison with an independent decision by the vendor and the buyer.
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