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Abstract

Climate change and the uncertainty in weather makes the yield and availability of biomass uncertain
which affects the supply chain decision of biomass. Supply chain decisions should be able to address
those uncertainties and consider the error on the prediction of availability. This study presents a two-stage
stochastic programming model that dynamically assigns multi-modal facilities to design a biomass supply
chain network under feedstock supply uncertainty. The first stage of the model decides upon the usage of
multi-modal facilities whereas the second stage decides the number of container, biomass transportation,
production and inventory once after the uncertainty is revealed. We develop a hybrid algorithm
combining sample average algorithm, progressive hedging algorithm, and rolling horizon algorithm to
solve this challenging NP-hard problem and consider the state of Mississippi and Alabama as a testing
ground to validate this approach. Computational results show that the proposed hybrid algorithm is
capable of producing high quality solution in solving large scale biomass supply chain problem in a
reasonable amount of time.
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