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Multi-period capacitated facility location under

delayed demand satisfaction
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6. Conclusions

In this paper, we introduced an extension of the classical multi-
period facility location problem by considering customer segments
with distinct sensitivity to delivery lead times and by incorporat-
ing different time scales for strategic and tactical decisions into the
time horizon. For each candidate site for locating a new facility, it
is assumed that a set of discrete capacity levels is available. A vari-
ant of the problem was also studied in which customers accept-
ing delayed demand satisfaction require late shipments to occur at
most once over the delivery lead time. We proposed two math-
ematical programming formulations for each problem and devel-
oped additional inequalities to strengthen their linear relaxations.
A theoretical comparison between the models without additional
inequalities showed that they are equally strong in terms of the
lower bounds provided by their linear relaxations. However, us-
ing randomly generated test instances, our computational experi-
ments with a state-of-the-art MILP solver demonstrated the supe-
riority of one of the formulations over the other. Furthermore, for
medium-sized test instances, high quality solutions could be iden-
tified by the optimization solver in acceptable computing times. In
our empirical study, additional insights were gained by analyzing
several characteristics of the best solutions obtained. In particular,
our analysis illustrated the far-reaching implications of the delivery
lead time for customers accepting delayed shipments with respect
to the overall cost and the capacity usage of the operating facilities.
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