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Biomass for bioenergy 

• 50% of world‘s wood, and 20% of European wood is 

used for wood fuel 

• 10-15% of primary energy from biomass, about 60% 

for households 
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Forest bioenergy in a bioeconomy 
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Something missing? 
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Management

Sustainable Forest
Management



Energy use of wood increasing 
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Mantau et al 2010 



Forest resources increasing 
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Wolfslehner et al., 
2013 
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Brus et al. 2012, 
Hengeveld et al. 
2012, Nabuurs et al. 
2009 



Harvesting intensity in EU 
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Verkerk et al., 2015 



Impact of bioenergy scenarios 
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Verburg et al., 2013 



But how to combine biomass and 

protection? 
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Verburg et al., 2013 



… and ecosystem services? 
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Verburg et al., 2013 



 

New markets - Carbon trade and 

bioenergy  



Limits to multi-functionality? 
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In a fragmented policy environment 
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Policy impacts 
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Impacts on forests 

+ increased tending and thinning activities to improve 

resilience and stand quality 

+ increasing the viability of the forestry sector and 

revenues 

+ diversification of markets 

- Intensified wood harvest may counteract with other 

ecosystem services 

- Intensification of forest use may increase conflict 

with nature protection and other ES 

- Stronger use of residues may increase nutrient loss 
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Opportunities 

• Better quality of silviculture by making pre-

commercial products economic 

• Make use of non-commercial coppice and short 

rotation forests 

• Make better use of underused resources in rural 

areas -> rural develpoment 

• Improve efficiency of local energy supply 

• Increase local energy-self sufficiency and decrease 

dependence on fossil fuels 
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Threats 

• Increased tension between use and non-use forests 

• Segregation of forest ES? 

• Illegal activities to get even more attractive? 

• Removal of environmental assets, e.g. old trees, 

dead wood, residues 

• Intensification and mechanisation of harvesting 

• Nutrient loss on poor stands 

• Afforestation of marginal land -> biodiversity loss 

• Displacment effects to remote forest areas 
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What is needed 

• Site assessment for suitabilty of forest stand for 

increased wood use -> hot-spot zoning of priority areas 

• A realistic view on forest owners perspectives 

• A concept of energy efficiency rather than energy 

provision 

• A clear analysis of the CC mitigation potentials of forest 

bioenergy 

• A clear understanding of cascade use and its potentials 

• A coordinated policy framework for bioenergy- 

sustainability criteria 
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What does it  mean for mountain 

forests? 

• Wood mobilisation in remote areas 

• Improved accessibility of forest areas 

• Need to harmonise forest functions and ecosystem 

services 

• But opportunities to increase resilience and 

adaptive management, e.g. in over-aged protection 

forests 
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