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Projected impacts of climate change
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Recent Emissions and Future Projections
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Programme, 2006. CESA division, DEFRA. Updated Energy Projections 26, 2006.




5% Biofuels by
volume by 2010 —
equivalent to
taking a million
cars off the road

Q
Product lifecycle impacts: Milk defra

Energy consumption across chain: Conventional Milk Processing
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Termites have many specialized enzymes for efficiently
IS digesting lignocellulosic material
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Cellulases
Hemicellulases

Fermentation

Glucose,
fructose, §
sucrose |

Fermentation
pathways




current and projected production costs of

bio-gasoline components

3.75

Courtesy Steve Koonin, BP Chief Scientist

ethanol production cost ($/gallon)
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Conventional Fermentation
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Source: BP Analysis, NREL, CERES, NCGA

Building Capacity for Renewable Fuels,
Chemicals & Materials

Technology push & ... market pull &
knowledge transfer... public policy
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Diseases in Winter
Oil Seed Rape

Light Leaf Spot

Stem Can'ker

Contribution of Genetically Modified
Crops

Using GM techniques we may be able to produce:

() plants that require fewer nutrients or less water than
wild type cultivars;

(i) yeasts or bacteria that increase the efficient release
of fermentable sugars from biomass feedstocks;

(ii) crops that are resistant to insects, pests and
herbicides; and

(i) crops that produce higher yields or are easier to
harvest or process.




Renewable Fuel Targets

« RTFO
- 2.5% by volume by 2008/09
- 5% by volume by 2010

* Energy Policy for Europe
- 10% by energy content by 2020
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As much as 20% of
land in the East
Midlands region
may be planted to
willow and
miscanthus.




Farmland Biodiversity

Population of farmland generalist and specialist birds: 1970 - 2005 United Kingdom
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Source: RSPB, BTO, DEFRA Figures in brackets show the number of species included in each category




