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Abstract

We consider a supply chain problem with simultaneous supplier selection and order

allocation for multiple products. The suppliers o�er quantity and business volume

discounts, and they are subject to failure. The buyer aims at minimizing total ex-

pected costs. We consider both all-units and incremental quantity discounts and �nd

optimal solutions through mixed-integer linear programming. We discuss the trade-

o� between economies of scale and failure risk and show the cost reduction of our

exact approach compared to a previously proposed heuristic.
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1 Introduction

Natural disasters not only cause horri�c human tragedies; they also shatter the economy

and in�uence businesses all around the globe. Japan's 2011 "quadruple disaster" (The

Economist, 2011) is one recent example of a supply chain disruption that highlights the

importance to hedge supply chains against supplier outage. Multi-sourcing, i.e. having

di�erent suppliers for the same item, is one way of approaching this issue. However, this

leads to a more complex supply chain (e.g. setting up order policies is more di�cult),

the contract negotiations with di�erent suppliers may be rather time-consuming, or the

costs per item may increase due to lower quantity discounts compared to single-sourcing.

Balancing the advantages and disadvantages of multi-sourcing is a key issue when it comes

to the design of the supply chain and a major challenge for production/inventory systems.

When sourcing an item, a buyer has to consider the risk of a supply chain disruption,

which has a certain probability. Dealing with this risk, the buyer needs to decide upon

the supplier selection and the allocation of orders between suppliers. Ruiz-Torres and
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