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Biomass use as energy source
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SRU

Political targets for 2020 Germany

Main Target: reduction of 40% CO,-Emissions until 2020

Bioenergy share of primary energy demand:
2006 target 2020

5,3% 20%
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electricity  fuell7% heat biogas
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and climate change 23.1.08

20% reduction GHG

20% renewables share in energy
demand

10% renewables share in fuels
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4@ Imiting Factor tor domestic blomass IS avallable

land: In Germany only 2- 4 m ha are available
Landuse in Germany 2005

Building and
Forest Infrastructure Watersurface

53 % agricultural landuse

anduse for renewable primary products

Grassland
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Land use potential for energy crops

= 2010)

Fuel quota of
6.75 % by 2010

area [Mio. ha]
©
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Quelle: FRITSCHE et al 2004, NITSCH et al. 2004, THRAN et al. 2005, EEA 2006
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Area under biomass crops in Germany
(>50% rape seed for biodiesel)

Anslieg der Anbaullache in Deutschland von 1997 bis 2007

World Biodiesel Production
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«Biofuel: 1.3 billion financial BRow
51— support in Germany (Berenz/ :';t':zti'la"a
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Source: F.0.Licht (2006)
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material: 4 — 5% of primary energy demand

Potentials proposed by different studies for Germany
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Quelle: nach FRITSCHE et al 2004, NITSCH et al. 2004, THRAN et al. 2005
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heat and electricity

Energy Yields/ha

Electricity without heat (Maize)
Grain motorfuel (etoH) [ =}

Biodiesel (rape) [ ]
Short rotation plantation fuel (8tL) |
Biogas motorfuel (Maize)

Biogas combined heat and | -------
power,

Heat (combustion)

- Schwankungsbereiche

IP = Kurzumtriebsplantagenholz
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differences related to greenhouse gas reduction

Potentials for saving of GHG emissions of different biofuels

Electricity from wood replaces

fossil fuels, coal in power plant
Ethanol (sugar beet; residue: forage)
Ethanol (Wheat; residue: heat +power generatiol

Ethanol (Wheat, residue: forage)
Ethanol (Lignocellulose)
RME (Glycerin used)

BtL Diesel (wood gasification)

0 2 4 6 8 10 12 14 16
GHG-reduction potential in [t CO2/ha*a]

Quelle: Concawe 200472006
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Warmedammung
*Warme aus
Biomasse
Solaranlage
Photovoltaik
Wasserkraft
Awarme aus
Biomasse
AWindkraft
Astrom aus
ABiogas mit KWK
AGeothermie
o5l
® Biodiesel
Ethanol aus
Cellulose
Pflanzensl
®Biogas als
Kraftstoff
Fahrzeugfiotte mif
4,51/100 km
© Hybridantrieb

® Ethanol

Quellen: eigene Darstellung nach BEE 2006, EUCAR 2006, Grube aus F\'S 2006, Letiner aus OTTI 2006, Picard aus TAB 2006, Schitz 2006, Steiger
2006, Hartmann 2005, BMU 2004, FVV 2004, ITAS 2003, Specht aus FVS 2003, Scharmer 2001
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¢ Limited area/biomass potential: need
to optimise the CO2 reduction effect

« Biofuels quota —inefficiently - diverts a
large proportion of potential into
transport sector 2 EU and German
quota in need of downward correction

¢ In Europe heat and power generation
would be more “climate” and cost
efficient
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2. Impact on the environment

a

The German Advisory Council on the Environment 14

== Current land use changes:

= Increased rapeseed (2000 — 2007:
~ 600 000ha) and maize cultures

risks:
= Soil erosion

= Increased use of pesticides (gfp not
implemented)

= N-surplus in soil and water; increased
N20 emissions

= Irrigation? (energy +water)
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which also is a source for greenhouse gases

= Increased grassland conversion even in Natura 2000
habitats or on peat land
= Biodiversity loss, ground water pollution
=> GHG emission potential
= on fens in case of tillage of grassland: 5000kg CO2 /ha/a;

= Carbon stock of grassland by more than one third higher
than in case of cropland




SRU :
Loss of Grassland in D 2003-2007

loss
Bundesland 2003-07 since 2006

Baden-Wirttemberg -1,2% -1,1%

Bayern -0,7% -0,4%

Brandenburg & Berlin -2,6% -0,3%

Hessen +1,7% +0,3%

Mecklenburg-Vorpommern -4,8% -1,0%

Niedersachsen & Bremen -3,5% -1.8% L X

Nordrhein-Wiestfalen -4,2% -0,5% "‘ 3. Recommendations

Rheinland-Pfalz -3,2% -0,8%

Saarland -1,1%* k.A.

Sachsen -1,1% -0,3%

Sachsen-Anhalt -3,2% -0,6%

Schleswig-Holstein & Hamburg -4,6% -2,1%

Thi]ringen —0,8% +0Y2% The German Advisory Council on the Environment 18

SRU
Aim: Efficient greenhouse gas reduction by biomass

environmental impacts

- Prioritize climate protection over energy security
and agriculture support/ rural development

= Transition from technology orientation to emission
trading

-1. interim funding phase to assist market entry of
broad range of technologies

1. Adaptation of CC and national legislation about
good farming practice (crop rotation, ban on
grassland tillage)

E

2. Spatial and land use planning

3. Promotion of synergies with nature
. conservation
- 2. in the longer term: fundamental reform of the

emission trading system at primary trade level

- second best: Long-term certificate price for CO2
as benchmark for level of support,

- charges for methane and N20-emissions from
agriculture

€ 4. Certification systems: International and EU
(require reliable standards, effective inspection;
gfp and CC is not sufficient )
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Many thanks for your attention!
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