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Modelling Emissions of Product Life Cycles with Game Theoretical Methods

In this thesis, I would like to analyze the harmful emissions of the life cycle of products using methods of cooperative game theory. A lot of harmful substances are produced during the life cycle of a product. I am looking for an answer to the problem, how this emission can be distributed among the actors of the supply chain representing the production process. The model is based on Gopalakrishnan et al. (Gopalakrishnan, Granot, Granot, Sosic, Cui: "Incentives and Emission Responsibility Allocation in Supply Chains", Management Science 67(7):4172-4190, 2020), who showed that in addition to certain naturally occurring expected properties, the Shapley -value is the only acceptable, efficient distribution structure. I would like to present the model they use through a life cycle analysis of a specific product, boxes for transporting and storing berries. Furthermore, I would like to show how the solution given by the Shapley value can be used as an incentive for individual users to be willing to reduce their emissions during the production process.






