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Abstract: The olive oil industry is a key economic sector in Mediterranean countries, but it also generates large
amounts of olive pomace, a wet organic residue whose management remains an environmental and logistical
challenge. However, its composition also offers different valorization opportunities at the process scale. The two
most established options are energy valorization through combined heat and power production and material
valorization through olive pomace oil extraction.

Within the framework of the AgriLoop project, the province of Lleida (Catalonia) was selected as a case study
due to olive pomace production in multiple cooperatives. At the supply-chain scale, this territorial fragmentation
introduces decisions regarding plant location, capacity and biomass allocation. Centralized processing can
benefit from economies of scale but requires longer transport distances, whereas decentralized configurations
can reduce transport requirements at the expense of duplicated investment costs.

The objective of this work was to integrate both process and supply-chain scales to support decision-making in
the design of valorization strategies, using the province of Lleida as a case study and considering both economic
and environmental objectives. To this end, we developed an open-source, Python-based optimization
framework combining process simulation and life-cycle assessment with geographical information on biomass
availability, potential consumers and transport distances. The data was then integrated into a mathematical
programming model to determine the valorization route and the supply-chain configuration (plant location,
capacity and biomass/product flows).

Thank you for attending!
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