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Global and continental temperature change
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Figure 2.5. Comparison of observed continental- and global-scale changes in surface temperature with results simulated by climate models using elther
natural or both natural and anthropogenic forcings, Decadal averages ol observations are shown for the period 1906-2005 (black line) plotted against the
centre of the decade and relative to the corresponding average for the 1901-1950. Lines are dashed where spatial coverage is less than 50%. Blue shaded
bands show the 5 to 95% range for 19 simulations from five climate models using only the natural forcings due to solar activity and volcanoes. Red shaded
bands show the 5 to 95% range for 58 simulations from 14 climate models using both natural and anthropogenic forcings. {WGI Figure SPM. 4}
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Development of primary energy demand
Combined high renewables and efficiency case
Mtoe
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Figure 9: Impact of the strong renewable energy and energy efficiency penetration on the EU's primary
energy demand (PRIMES modelling results)

Source: European Commission

182 Mtoe can be achieved from biomass cultivated on 20% of arable
land in EU-27.
This corresponds to more than 10% of primary energy demand in 2020, 6
equals 50-60% of the RES share.



Fuels Fuels
and and
Energy Energy
- Bioethanol,
- Biodiesel, Biogas
- Hydrogen
Petroleum Biomass
Material Utilisation,
Chemistry Chemls"y
- Basic and Fine
chemicals,
- Biopolymers and Bioplastics
Refinery Biorefinery

Comparison of the basic principles of the petroleum
refinery and the biorefinery, Source: Kamm et al. 2006
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Sugar Feedstocks
Sugar Platform

“Biochemical”

Combined Fuels,
Heat & Chemicals,
Power & Materials

Syngas Platform
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Two-platform biorefinery concept
Source: NREL 2006, Biomass Programm, DOE/US]



Energy crops —Paradigm shift through land productivity and energy balance

AThe Sun as energy source

A Special energy crops that use the

entire vegetation period

ATotal digestion of the whole plant

ANutrient cycle possible
Low Input — High Output

ALarge installations work efficiently

and are friendly towards
the environment

AUpgrading of biogas enables complete
utilisation of the crop (the gas can be

stored)

ABiorefineries;biothanol/biogas/
biodiesel

Source: KWS
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Biogas for a sustainable clean environment
and renewable energy production
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Source: JBHN/TAS



Biogas and biogas + separation,
upgrading facilities
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