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Abstract

The pollution resulting from biomass burial, the potential for clean energy production from
biomass, and the high demand for energy have underscored the importance and necessity of
optimizing the biomass supply chain network. This paper aims to optimize the biomass supply
chain network at four levels to reduce economic and environmental costs. The most
significant research gap addressed in this article is the determination of desirable and
undesirable outputs of the masses in the centers, while also considering the multi-period,
multi-product mode with heterogeneous transport means. The research model is a two-
objective linear programming model that accounts for uncertainty and disturbances. Four
scenarios were designed for this purpose, and the model was solved using genetic algorithm
and the MOPSO method with Python software. The model's validation was investigated in a
real case study in Fars province. The proposed model successfully implements sustainability
and resilience, leading to reduced costs, lower carbon emissions, and increased
commercialization of energy production from biomass, thereby enhancing investor
willingness to invest in this network. The proposed model lowers the amount of energy
production by 2.1% compared to scenarios where favorable and unfavorable outputs are not
considered, bringing it much closer to reality. Sensitivity analysis performed on real data
confirmed the model's efficiency.

Keywords: Biomass Supply Chain Network, Desirable & Undesirable Output, Genetic
Algorithm, MOPSO Algorithm.



