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develop a modeling approach that is unique in the sense that it outlines optimal 
collaborative scenarios (supplier selection) for the FC while considering the architectural 
decision of what level of aggregation of modules should be chosen by the Focal Company 
simultaneously.  

A four-stage procedure is proposed which includes acquisition of product and supply chain 
data, conducting the relevant evaluation, and then optimization. 

Step I – Elicit data for the product and supply chain. The Design Structure Matrix is used 
to represent the product’s architecture. The DSM represents the key architectural chunks 
and how they interact, thereby outlining the basis for coordination relationships between 
FC and suppliers that would develop the different modules. The set of module 
configurations to be considered are manually identified. Each module configuration is a 
possible grouping of the chunks into modules that can be potentially outsourced, and is 
identified considering the product architecture and the ways that it physically makes sense 
to group chunks together, considering assembly and other issues. At this step the FC has to 
also decide the number of suppliers to include in the realization of the product.  

Step II – Evaluate and calculate indices for the product and supply chain, for each module 
configuration. Two key procedures are applied here drawing on the literature e.g., Novak 
& Eppinger (2001). Firstly, the more interconnected the modules are internally and 
externally, the more difficult it is to coordinate development thereby causing higher 
collaborative efforts. We assume that the effort is a predictor for costs and is quadratic, to 
be able to efficiently model the interactions. This quadratic model is backed up in the 
literature by many researchers especially in operations management (e.g. Ülkü & Schmidt, 
2011). Secondly, the greater the number of chunks in a module, the higher the collaborative 
efforts to develop that particular module since there will be more interactions required to 
manage as per the product’s architecture.  

Step III – Compute an optimization model – The different module configurations are 
considered and the possible supply chain structures for each configuration are optimized. 

Step IV – Select the best product architecture-supply chain configuration that deploys best 
use of resources for the focal company, in terms of minimizing total collaborative cost. 

The model uses the following notation: 
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used to represent the printer’s architecture, each showing a 



–



modules/level of aggregation of modules to suit the company’s objective in the creation of 

product’s architecture and the collaborative costs of the FC. 



 


