


Introduction

Decisions about the distribution system are a strategic issue for almost

every company. The problem of locating facilities (sourceing points,

production plants, distribution centers, depots, and transshipment

points) and allocating customers covers the core components of distri-

bution system design. Within supply chain management, locational

planning does not only involve the geographic placement of facilities

but the design of the complete distribution system or supply chain net-

work. Interdependent decisions which have to be taken in distribution

system design are to determine

o the number of distribution stages,
o the size. number and location of facil i t ies,
o the allocation of customer demands to depots,
o the paths and quantities of product flows from sourceing points to

the final customer

in such a way that customer requirements can be met efficiently. These

decisions are of great significance to a firm since they represent the

basic strategy for accessing customer markets, and wil l have a consid-

erable impact on revenue, cost, and level of service.

Loc ation-Nlo c ation Models

Due to their long-term and strategic nature and the considerable

impact on a firm's competitiveness, locational decisions require careful

planning based on quantitative modelling tools which allow to optimise

the distribution system structure and to assess the impact of changes in

cost rates, capacities and customer demands on total distribution cost

and service levels.

Mathematical models which address location-allocation problems can

be broadly classified as follows :

l. Continuous location models (models in plane) are characterised

through two essential attributes. (a) The solution space is continu-

ous, that is, it is feasible to locate facilities on every point in the

plane. (b) Distance is measured with a suitable metric as the right-

angle distance metric or Euclidian metric. The problem then con-

sists in locating one or more facil i t ies in the plane in such a way that
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Fig. 2. Comparison of computation time (seconds on logarittrmic scale)

flows from depots to customers, the problem can be reformulated as a

problem of finding such a subset and product flow such that total costs

are minimised and customer demands are met. Column generation tech-

niques are employed for iteratively generating facility subsets and feasi-

ble product flows by means of solving sub-optimisation problems. Con-

vergence of this procedure is heavily improved by means of different

stabilisation methods. For large problem instances, this allows to com-

pute lower bounds on the optimal solution value within shorter computa-

tion times than those required by a linear programming software for solv-

ing the linear relaxation of the CFLP. Figure 3 shows a comparison of the

lower bounds and the required computation times between the developed

column generation algorithm and a linear programming software used to

solve the linear relaxation of the CFLP. A detailed description of this

method can be found in Klose (2001) and Klose and Drexl (2001a).

A linear progranLming based heuristic for two-stage capacitated facility
location with single-source requirements

In contrast to the CFLP, the two-stage capacitated facility location

problem explicitly models the flow of products from a capacity-con-

strained predecessor stage to the potential depot sites as additional
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