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Abstract

Manufacturing companies face increasingly competitive and volatile environments due
to the inexorable progress of globalisation. The internationalisation of the value-added
process enables companies to cope with the upcoming challenges. Altering objectives
necessitate the permanent evolution of manufacturing networks. Consequently, the com-
petence to configure global manufacturing networks is indispensable for the enduring
competitiveness of manufacturing companies. The design of global manufacturing net-
works is a procedural as well as analytical highly demanding task. In existing literature
no approach could be identified that considers both aspects of complexity in a balanced
way. This dissertation therefore seeks to close this gap in order to enable manufacturing
companies to improve their network configuration process and to enhance the achievable
solution quality.

In the course of this research, the strengths of existing process models and the analytical
superiority of dynamic, multi-objective mathematical optimisation models have been
combined in a new approach for the configuration of global manufacturing networks.
Based on the analysed research within decision theory a seven step method is proposed.
In order to reduce the expenditure of time for the necessary data collection caused by
the application of an optimisation model, a cyclical approach for the development of
action alternatives with a gradual improvement of the evaluation accuracy is provided.
The mathematical model allows the optimisation of seven target figures that have been
deduced from corporate strategy. In order to enable a differentiated formulation of
the target figure metrics, network alternatives are simultaneously evaluated in three
operating points. A realistic modelling of the decision problem has been ensured by
considering numerous requirements of the network operation and migration.

The performance of the developed approach is exemplified in an industrial case study.
The generalisation of the gained insights confirms its economic efficiency. In summary,
the proposed approach supports manufacturing companies to successfully meet the
procedural and analytical challenges of the network configuration process and thus
enables them to effectively evolve their global manufacturing network.
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