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Abstract

The joint supply chain of the forest and energy industries in Sweden is defined as a full system multi period optimization model with forest production and the forest- and energy industries. The complete chain is optimized in order to maximize the total expected present value over a 50 year planning horizon, divided into ten five year periods. A multi period quadratic programming model solves the complete problem with a finite number of iterations. The multi dimensional state space is continuous. Complete and consistent solutions are obtained in seconds. These properties of the model make it useful as a tool during continuous discussions with decision makers. The dynamically optimal coordinated decisions are determined. These include:

- harvests of timber, pulpwood and energy assortments such as tops and branches

- distribution of the harvested raw material between different industries,

- distribution of intermediate products such as saw dust, chips and black liquor between the different industries,

- production and capacity investments in the different industries

For the Swedish case, it is found that it is feasible and economically rational to significantly increase both the bioenergy production and the forest industry production. The future use of fossil fuels will be strongly reduced and the employment level improves. The optimization model can be adapted also to other countries and regions in the world. 
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