Biomass for energy in mountain and farming districts of Northern Italy: optimal plant technology and location design
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We present an energetic, emissive and economic analysis of biomass-based energy supply systems in three Northern Italy districts: Cremona, a farming area; Como, a mainly mountainous area; Piacenza, with both farming and forests. We estimate availability of biomass from crops, wood industries, forestry residues, and short rotation forestry grown in surplus agricultural land. To optimize plant location, alternative combustion technologies are compared for both distributed (many small plants) and concentrated (few larger plants) energy supply systems in each of the three districts. Biomass production, transportation, capital investment and operating costs are taken into account to evaluate the overall system. Biomass exploitation yields positive results in terms of energy produced (2.5÷6% of current fossil fuel consumption), CO2 emissions avoided (1.1÷8.4% reduction with respect to 2001) and monetary returns (2.4÷8 years for investment payback). Concentrated systems fare better in mountain areas, distributed alternatives in farming areas. These results are consistent with road network topology: following terrain morphology, mountain districts’ roads lead to few knots, which strongly limits the candidate locations.
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