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Abstract- In today’s competitive business environment, the 

design and management of supply chain network is one of 
the most important challenges that managers encounter. 

The supply chain network should be designed such that the 

customer demands satisfy and the total system costs 

minimize. This paper presents a multi-period multi-stage 

supply chain network design problem under demand 
uncertainty. The problem is formulated as a two-stage 

stochastic program. In the first-stage, strategic location 

decisions are made, while the second-stage contains the 

operational decisions. In our developed model, Conditional 

Value-at-Risk (CVaR) as an effective risk measure is used to 
produce first-stage decisions in which the loss cost in the 

second-stage is to be minimized. In addition, a modified 

Benders’ decomposition approach is developed to solve the 

model exactly. In addition, the performance of the proposed 

algorithm in terms of the solution quality is evaluated on a 

set of randomly generated problem instances. 
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I.  INTRODUCTION 

Supply chain management (SCM) is one of the areas 

in logistics, which has attracted much attention by now. 

The main  objective in  SCM is to integrate variety of 

entities including suppliers, manufacturers, distribution 

centers, and retailers to produce merchandises and to 

distribute them to some locations in an efficient way. 

These entities constitute a network that has to be 

designed appropriately [1]. In network design, multi 

levels of decisions are to be made with mult iple objective 

functions. The decision levels can be categorized as long-

term decision (strategic level), mid-term decision (tactical 

level) and short-term decision (operational level).           

In the strategic level, three important decisions, i.e. 

the number, location, and the capacity of facilit ies are 

determined. Supply chain  network design (SCND) is one  

of the most important strategic decisions in SCM that 

includes the aforementioned decisions. The tactical 

decisions contain the production quantity and the volume 

of transportation between entities. In the operational 

level, all material flows are scheduled based on the 

decisions made in the two other levels [2]. 

The assumed supply chain in this paper is a three-

stage: manufacturers, distribution centers and retailers in 

which the location and capacity of manufacturers and 

distribution centers are determined. In the assumed 

network the finished products are transferred from the 

manufacturers to the fixed and pre-determined retailers 

through distribution centers. In this regard, our aim is to 

satisfy the uncertain demands of the retailers in the multi-

period of the planning horizon. 

Uncertainty is one of the most challenging but 

important factors in SCM that has been received much 

attention over the last two decades. In this paper, demand 

uncertainty is incorporated into supply chain network 

design in which both strategic and tactical decisions 

should be determined simultaneously. The main issues to 

be addressed related to the strategic decisions contain the 

number, the location and the capacity of the production 

and distribution centers and the base-stock levels. Also, 

in the tactical level, the quantity of production, 

transportation, and the level of inventory in the 

distribution centers should be obtained. 
This paper presents a multi-period multi-stage supply 

chain network design problem under demand uncertainty. 
The problem is formulated as a two-stage stochastic 

program. In the first-stage, strategic location decisions are 
made, while the second-stage contains the operational 

decisions. 

The reminder of this paper is structured as follows: 

Section II presents the optimization model of the 

considered problem. Section III characterizes the solution 

approach, based on a Benders ’ decomposition. Section IV 

deals with demand uncertainty. Computational results 

and an analysis of these results follow in Section V. 

Finally, Section VI makes concluding remarks and offers 

guidelines for future research. 


