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Methodology

• Functional unit: 1 kWh of electricity delivered to the Portuguese grid.

• System boundaries: include six scenarios shown in Figure 1.

Figure 1. System boundaries.

• Impact assessment method: International Reference Life Cycle Data System

(ILCD) [3].

• Allocation: in the forest management stage based on the mass of co-products.

Results

Conclusions

For all impact categories analysed (Figure 2), the forest biomass supply chain to produce

electricity with smaller impacts is the one in which the logging residues are collected and

chipped at the roadside (S1A and S1B scenarios), due to a lower diesel requirement in

transport and loading/unloading operations.

Regarding the combustion technologies, the fluidised bed furnace has a better

environmental performance than grate furnace (S1B, S2B and S3B) in all impact

categories, indicating that this technology can be a good alternative, from an

environmental perspective, for implementing new power plants in Portugal.
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Figure 2. Environmental impact assessment results associated with each stage of the production of 

1 kWh of electricity from the combustion of forest biomass residues.
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Electricity production from forest biomass residues has the potential to significantly

contribute to Portuguese power mix with lesser environmental impact than non-renewable

resources. In Portugal, the annual production of forest biomass residues from logging

activities is estimated at 0.8-1.2 million dry tonnes per year, and about 47-58% of these

residues come from eucalypt [1].

In this country, fluidised bed furnaces is the technology most used for the combustion of

forest biomass residues (11 plants in operation with an installed capacity of 298 MW),

followed by grate furnace (9 plants in operation with an installed capacity of 155 MW) [2].

Therefore, the comparison of environmental performance of alternative combustion

technologies become imperative to support decision making. This can be performed by

using life cycle assessment (LCA) methodology.

The aim of this study is to assess the environmental impacts, by means of LCA, of

electricity production from forest biomass residues, considering; a) three different types of

supply chains at the collection, processing and transportation stage and b) two different

combustion technologies (grate furnaces and fluidised bed furnaces) at the energy

conversion stage.
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