
1AFRETEP 2nd Regional Workshop Ouagadougou, Burkina Faso 2011

Biomass use for energy production 
and European experience in 
bioenergy resource mapping 

European Commission, Joint Research Centre
Institute for Energy an Transport
Renewable Energy Unit
Via E. Fermi 2749-TP 450
21027 Ispra (VA), Italy



2AFRETEP 2nd Regional Workshop Ouagadougou, Burkina Faso 2011

RES policy framework in the EURES policy framework in the EU
RES White Paper (1997)

To double the share of renewable energy from 6% to 12% of gross  
energy consumption in Europe (EU-15) by 2010

RES Electricity Directive (2001)
To establish a framework to increase the share of renewables 

electricity from 14% to 22% of gross electricity consumption by 2010

Directive on liquid biofuels (2003) 
To achieve a share of 5.75 % of biofuels for transport in the total 

amount of fuels in Europe by 2010
Biomass Action Plan (2005)
EU Strategy for Biofuels (2006)

Green Paper “A European Strategy for Sustainable, 
Competitive and Secure Energy” (2006)

The EU Energy & Climate Change package (2008)



3AFRETEP 2nd Regional Workshop Ouagadougou, Burkina Faso 2011

reduce the GHG emissions by 20%

increase the share of renewable energy to 20%
10% RES in transport

save 20% of total primary energy consumption 
compared to baseline

- 20%

+20%

- 20%

The 20-20-20 Energy and Climate package requires the EU, by 2020

Energy & Climate Change
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The EU 2020 targets in the Energy Flow

20% Renewable 
Consumption

10% Renewable Energy in Transport

20% less Consumption
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Final renewable  energy consumption in 2005
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Biomass contribution to electricity production
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Biomass contribution to RES targets in the EU 
- biomass heating& cooling

Renewable heating and cooling in 2020
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Biomass contribution to heating and cooling in the EU27 in 2020
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Data sources: National Renewable Action Plans (NREAPs)

Renewable energy in transport in the EU 2005
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72.9% biodiesel
24.6% bioethanol
9.0% biofuels from waste, residues, non-food 

cellulosic material, and ligno-cellulosic material 

37.4% imported biofuels

9.6% electricity in transport
2.1 % electricity in road transport
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Some examples

Renewable final energy consumption in the UK
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Renewable final energy consumption in France
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Renewable final energy consumption in Germany
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Biomass primary energy demand in the EU
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NREAPs – Biomass domestic supply
Is there enough biomass to 
reach these targets?

Data sources: National Renewable Action Plans (NREAPs)  

2005 - actual data according to the NREAPs

2010-2020 – projections according to the NREAPs 

- better mobilisation
- energy crops
- waste and residues
- imports from abroad

Biomass domestic supply in the EU
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Expected biomass consumption and biomass potential in 2020
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Sources: JRC estimates based on the NREAPs projections

EEA environmentally compatible biomass potential

• expected biomass consumption less than 50% of 
biomass potential: CY, EE, LT, PL, SI, SK

• expected biomass consumption well below the 
biomass potential: AT, EL, ES, FR, LT, RO

• expected biomass consumption close to biomass 
potential: CZ, DE, FI, IE, LV, PT

• expected biomass consumption more than 
biomass potential: BE, DK, NL
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Estimated total biomass energy potentials for EU27
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Large variability and uncertainty of the results….

Biomass Resources

And what about the costs ?
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Theoretical potential: the maximum amount of terrestrial biomass which can be considered 
theoretically available for bioenergy production within fundamental bio-physical limits.

Biomass Resource Assessments

The technical potential: the fraction of the theoretical potential which is available under the 
regarded techno-structural framework conditions and with the current technological possibilities 
(such as harvesting techniques, infrastructure and accessibility, processing techniques), also 
taking into account spatial confinements due to other land uses (food, feed and fibre production) 
as well as ecological (e.g. nature reserves) and other non-technical constraints.

Environmental potential: the fraction of the theoretical potential which meets certain 
environmental criteria, related to biodiversity, soil and water protection.

Economic potential: the share of the technical potential which meets criteria of economic 
profitability within the given framework conditions. 

Implementation potential: the fraction of the economic potential that can be implemented within 
a certain time frame and under concrete socio-political framework conditions, including economic, 
institutional and social constraints and policy incentives.

Sustainable potential: the fraction of the theoretical potential which contains multiple 
environmental, economic and social aspects.

Source: BEE Project
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Biomass Resource Assessment 

Resource focussed
Statistical methods
Spatially explicit methods
Cost-supply methods

Demand driven
Energy and economic modelling methods

Combined Integrated assessments

Because biomass resources are SPARSE and/or IRREGULAR, a careful potential 
evaluation should be geographically based
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Restrictions, thresholds 
sustainable removal rates
terrain slopes
distances to roads

Biomass Resource Assessment 
methodology
Basic databases 
Eurostat: crop statistics (NUTS 2)
National statistics and surveys
Corine Land Cover Map 
Forest Cover Map 

Specific data bases: 
Biomass-productivity map (JRC)
M3-Crops Data (McGill University) 
Map of protected areas
Digital elevation model
Climate zones

Mapping biomass resources

Availability

Logistics 
harvesting 
transport

Biomass costs
harvesting
collection
transport

Other coverage:
Administrative boundaries 
Road network map – Teleatlas
Natural gas transmission network

GIS

GIS provides map based visualization and modelling tools
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• The amount of energy resource that can be used depends on the 
costs the users are ready to pay you need cost-supply curves. 

Cost-supply assessment 
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GIS-based assessment of crop residues in the EU
Actual production  

annual crop production
crop yields
residue to yield ratios

Environmental constraints   
organic matter content
water retention capacity
sensitivity to erosion

>> sustainable removal rates

Competitive use   
livestock raising in regions

Availability for energy
Suitability for energy generation

suitability maps 

localization/optimization
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Data/Tools
Eurostat (NUTS2 regions), year 2000-2009

agricultural crops
- wheat, barley, rye, oat, maize, rice,  

rapeseed and sunflower
land use
livestock use

GIS data
GISCO (the Geographical Information 
System at the COmmission)
CORINE Land Cover 2000
land cover (M3)
soil productivity (JRC)

Geographical Information System (GIS)

GIS-based assessment of crop residues in the EU
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GIS-based assessment of crop residues in the EU

Competitive uses

Straw production

Straw available for energy

Straw density

Collectable straw
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Data disaggregation
and Land allocation
Available straw distributed 
on the basis of: 

Land use (CORINE)
Land cover (M3-Crops Data  
McGill University)
Soil productivity (JRC) 
Climatic zones

- Resolution: 1km x 1km
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Data source: Harvested Area and Yields of 175 crops (M3-Crops Data), 
Monfreda et al. (2008), "Farming the planet: 2. Geographic distribution of 
crop areas, yields, physiological types, and net primary production in the 
year 2000", Global Biogeochemical Cycles, Vol.22, 
GB1022, doi:10.1029/2007GB002947. 

M3-Crops Data

Data disaggregation and Land allocation
CLC2000 Ver. 13, 02/2010

Soil productivity map (JRC)
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GIS-based assessment –
straw plants location

Suitability map for 
localization power plants

Main areas with important 
available straw resources

Available energy
(50 km radius)

How many plants are possible to 
be built, and where, given the 
actual geographical distribution of 
the straw resource?



24AFRETEP 2nd Regional Workshop Ouagadougou, Burkina Faso 2011

Mapping of available biogas in the EU

Livestock Information
type
number
confinement period
wastewater, bedding 
& other waste volumes

Feedstock information
feedstock composition (DM, OM)
gas yields (biogas, methane)
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Source of livestock density based on the data developed by Neumann et al. 2009.

Data source: Neumann, K., Elbersen, B.S., Verburg, P.H., Staritsky, I., Perez-Soba, 
M., de Vries, W., Rienks, W.A. Modelling the spatial distribution of livestock in 
Europe, Landscape Ecol (2009) 24:1207–1222, DOI 10.1007/s10980-009-9357-5

Spatial allocation according to the 
distribution  of livestock in Europe

Mapping of available biogas in the EU
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Compressor station

Biogas integration into natural gas grid
- IET gas model 
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Resource assessment depends on:
• Natural capital
• Topography
• Infrastructure

• Nature conservation

• Mechanisation options

• Costs 
• Labour costs

• ……………………..

GIS-based assessment of forest residues in the EU
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National Forest Inventory data

Forest area

Growing stock

Net annual increment

Annual fellings

Technical constraints
infrastructure accessibility
topography 

elevation 
slope

Environmental constraints
biodiversity

dead wood
protected areas

soil protection /soil erosion
soil type
elevation
slope 

protected areas

GIS-based assessment of forest residues in the EU
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How much biomass is available after cutting down the trees?

Source: G Melin, www.swebio.se
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Input Data for Mapping forest resources
Corine Land Cover (EEA-2000
v.13, 2010, EEA-2006 v.15, 2011)

Pan-European Forest Type 
JRC, Forest-2006



31AFRETEP 2nd Regional Workshop Ouagadougou, Burkina Faso 2011

Gridded data of forest species in 1 km spatial resolution

Forest species
JRC Project GHG AFOLU – 2000

Fagus sylvatica (Beech)

Quercus robur (Common oak)

Input Data for Mapping forest resources

Source: Köble R. and Seufert G. (2001)

Pinus sylvestris (Scots pine)
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Digital Elevation Model
Spatial resolution: 100 m

Data source: Consortium for Spatial Information (CGIAR-CSI)    http://srtm.csi.cgiar.org

Slope gradient map
Spatial resolution: 100 m

Input Data for Mapping forest resources
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Protected areas
NATURA 2000
Nationally designated areas (CDDA)



34AFRETEP 2nd Regional Workshop Ouagadougou, Burkina Faso 2011

Roads in Europe
Tele Atlas 2009

Roads in Piedmont and Lombardy

Roads in Europe – Torino
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Forest coverage of the Alpine region
Spatial resolution: 100 m
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Nicolae Scarlat

European Commission
Joint Research Centre

Institute for Energy and Transport

Thank you for your attention!


