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Objective

• Comparing the relative environmental impacts of different 
alternatives for biomass utilization (i.e., for energy, fuel, and 

materials) 

• Integrating the various environmental impact categories into one 
single score indicator

• Identifying environmentally favorable utilization routes for biomass 
(production of energy, fuels, materials)

• We include 45 products (energy, fuels, materials) from 11 different 
LCA publications (1996-2003) done in Europe

• We analyze the results given for 4 environmental impact categories: 
(i) non-renewable energy consumption, (ii) global warming potential, 

(iii) eutrophication potential, and (iv) acidification potential
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Discussion  

• Errors related to LCA data (10-60%, Dinkel et al., 1996)

• Systematic errors and uncertainties attached to this analysis:

• inconsistent system boundaries of LCA studies

• choice of product systems

• data sources used in LCA studies

• Results are sensitive to assumptions used in (i) the respective
LCA studies and (ii) the applied distance-to-target weighing
methodology

• Results do not account for all environmental impacts associated
to the analyzed product alternatives

• Production of bio-energy and bio-materials environmentally
favorable compared to bio-fuels
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• Assessment of all environmental impacts necessary in order to 
evaluate bio-energy, -fuels, and –materials

• Use of biomass favorable, (i) if agricultural yields are high and if (ii) 
biomass processing is energy and resource efficient – choice of crops

• Bio-based product score generally worse than their fossil 
counterparts with respect to eutrophication – extensification of 
agricultural practice necessary

• The applied distance-to-target weighing methodology provides a 
rationale for decision making but nevertheless implies subjective value 
judgments – supplementary tool to standard LCA

• Decision making in favor or against product alternatives should also 
be based on economic and social criteria
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