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Abstract

Driven by the geographical shift of customer demand, manufacturing companies have
continuously extended their product portfolios to meet requirements from different mar-
kets. Simultaneously, they have distributed their production activities globally to expand
into new markets and to capitalize on varying location factor characteristics to counter
increasing cost pressure. Given their large variety product portfolios, manufacturing
companies are facing high degrees of complexity when making decisions on the con-
figuration of their global production networks. However, making decisions to proactively
adapt production network structures and capacities as well as to allocate product vari-
ants becomes necessary to remain competitive.

Current literature offers optimization-based decision approaches for product allocation
and for the adaption of the production network configuration. Yet, optimal solutions can-
not be found in reasonable computation time for complex problems when considering
the necessary level of detail. Moreover, none of the existing approaches support deci-
sion makers when seeking further improvement measures.

Hence, an optimization-based approach is proposed in this work which supports inte-
grated decisions relating to the configuration adaption of production networks and the
allocation of product variants to production network entities. This approach consists of
three modules and features high computational efficiency. Based on a clustering algo-
rithm to cluster the product portfolio developed in the first module, the optimal solution
for the integrated decision-making problem is determined in the second module using
a mixed-integer linear program. Further improvement potential for the optimal solution
is identified and evaluated in the third module by means of post-optimality analysis. The
modules were successfully applied at a global production network for final assembly in
the aeronautics industry as part of the EU-funded project “ProRegio”.

The developed approach contributes towards decision-making in the context of long-
term design of production networks. Its application may reduce the risk of disad-
vantages decisions regarding the product allocation strategy and the production net-
work configuration sequences. Moreover, it supports the identification of further im-
provement measures in complex decision-making problems.
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