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1 Introduction/Objectives

Facility location problems are well known combinatorial problems where the
objective is to minimize certain measure of the cost incurred for (or the benefit
attained from) serving customers from a set of facilities. A typical location
problem will either aim at maximizing the demand covered by strategically
locating a given number of facilities, or at finding the optimal number and location
of facilities necessary for satisfying the total demand in a region (see, e.g.,
Daskin, 2013).

Our aim is to bring to the field of facility location the concept of supply chain
structural complexity, opening up a new research line. Broadly speaking,
structural complexity refers to the negative effects of the proliferation of products,
distribution channels and markets. Focusing on locational complexity, the main
objective of this work is to create awareness about the need of considering
complexity issues —and their impact on profitability- when deciding the location
and size of a distribution network. The rationale behind our argument is that an
oversized distribution network may cause hidden costs that hinder the capacity of
the supply chain for translating revenue into bottom-line benefits.

2 Methods

In this work, using an entropy-based measure for structural complexity developed
by the authors in previous research (Ruiz-Hernandez, 2019), we propose a variant
of the traditional p-median problem that includes a complexity parameter in the
model’s formulation, the K-MedianPlex problem:
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where 2 is the set of network nodes; 5 = N, the set of open facilities; W, the
weight of demand node i € W' @, a fix facility cost; r, the revenue per unit; e, a
profit loss factor due to complexity; y, a generic transportation cost; and
wy = Wi/ Ve W, forallie i

Given the strongly combinatorial nature and non-convexity of the objective
function, we propose an algorithmic approach based on solving a K-median
problem and sequentially reassigning demand nodes across facilitief and solving
local 1-Median problems aiming at maximising the function Z;;ﬂ-{:ﬁf d ..5"},
where N represents the collection of allocation sets associated to a given
solution 5°.

Additionally, location complexity is not typically a result of network design,
but a problem that arises from successive network expansions aimed at capturing
market share and achieving profit growth (Fisher et al., 2017). In order to reduce
complexity, firms may find it profitable abandoning certain markets (although
they are usually reluctant under the rationale that lost sales will affect profit
negatively). With this aim, we propose a strategy for successively uncovering
demand nodes until no profit improvement can be further attained.

3 Results/Conclusion

A number of numerical experiments have been conducted on networks designed
over all cities with more than 50 thousand inhabitants in France, Italy and Spain.
Experimental results suggest that higher profits can be attained by reallocating
demand nodes across facilities, relocating facilities and/or eliminating non-
profitable demand nodes. As it may be expected, the improvement routines return
better results for larger values of the complexity cost parameter & (representing
high cost of complexity) and for larger transportation costs.
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