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Key points

» |[mpacts of bioenergy production on
biodiversity often neglected

» Trade-off between climate mitigation
benefits and biodiversity impacts

» |ndirect effects rarely assessed



Introduction

Climate change mitigation
Energy security
Synergy for Biodiversity?

20% renewable energy target in EU by 2020, 10%
for transport biofuels
30% biofuels in USA by 2030



Global energy consumption and reduction options for stabilising at 450 ppm
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Climate - bioenergy - biodiversity
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How green are biofuels?

w ethanol
m diesel

mm methane
m fossil fuel

=
|

¢ from raw material
= from waste

g

LJ

g

sc:y us 'canota

snrghum CN
o palm oil, MY

sugarcane, BR

manure +
co-substrate
optimized

Ilqurd -bed
methanaol

sugar beet
J % ®5rass biorefine

Total environmental impact (%)

3

40
Greenhouse-gas emissions (%)

60

rye, EU,
&
potatoes

soy, BR .

*cnrn, us

canola, EU

gasoline

80 100

Zah et al. 2008, reviewed in Scharlemann & Laurance (2008) Science



GLOBIO

» Considers 5 pressures on biodiversity:
land use
climate change
fragmentation
infrastructure
nitrogen deposition
= Biodiversity indicator

Mean Species Abundance
Linear dose - response relation for each pressure



Forest change and Biodiversity

Biodiversity indicator
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GLOBIO3
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Advantages & Limitations

Operational tool to assess combined effects of pressures
on biodiversity

Quantification of relative combinations of different
pressures

Static, deterministic model

Limited set of studies, not all biomes covered or species
groups

Dependent on quality of input data — FAO land use,
IMAGE model, GLC2000 land cover

Interactions not considered, also not invasive species,
CO2 concentrations, exchange of species

Species richness not considered
Use species distribution and abundance data



Biofuel effects and “Biodiversity debt”
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Biofuel effects and “Biodiversity debt”

Change In biodiversity compared to reference
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Uncertainties

- climate sensitivity
- biodiv. response
- crop biodiv. value
- soil emissions



Summary

= GLOBIO3 can assess impacts on
piodiversity using scenarios

» | and use conversion for biofuels has
arger negative impact on biodiversity than
climate change mitigation

= Further improvements possible, e.g. model
different bioenergy crops, include NOx
Impacts, include species richness

= |ndirect effects need to be considered
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