Home-Grown Cereals Authority

Carbon savings and biofuel production

Richard Safford — Industrial Uses Project Manager
Home-Grown Cereals Authority (UK)

Why biofuels? S

Environmental
benefits

Alternative
markets for
farmers

Emphasis changes depending on the country
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UK Renewable Transport Fuel Obligation (RTFO)
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» RTFO aims to encourage supply of biofuels from sustainable sources to
effectively contribute to reduction in GHG emissions

» Requires 5% volume of all UK fuel sold on UK forecourts should originate from
a renewable source by 2010

* Biofuel inclusion targets:

- 25% 2008 (April)
- 3.75% 2009
- 5% 2010

* Fuel suppliers will have to meet these targets for which they receive
certificates and 20ppl tax rebate
- or buy certificates from other companies to make up any shortfall;

- or pay a ‘buy-out’ price (15 ppl for 2008-9);

* RTFO aims to deliver carbon savings of ca. 0.75 million tonnes pa by
2010, equivalent to removing 750,000 cars from the road
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Current UK biofuel situation
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*At present, UK biofuels only account for around 0.70%
of total road fuel (Oct 2007)

*Of this, biodiesel accounts for around 0.28 Mt and
bioethanol 0.12 Mt

*VVolumes set to increase due to RTFO and planned
biofuel plants
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Planned UK biodiesel plants §-§




Set-aside in 2008; Food vs Fuel Sz
how much will come back into production? Nz

* EU commission confirmed 0% set-aside rate for 2008
 In EU 4M Ha plus land coming out of sugar production
* In EU 5% BF inclusion rate will require the equivalent of 24Mt grain

* In UK HGCA estimates that 45-55% will come back into production,
equivalent to 270 — 330k ha

» Using 2007/08 yields, potential 0.84-1.0 Mt oil seed rape or 2.0-
2.4Mt wheat

* Estimate 2007 plantings up by ca. 13% compared to 2006

» So market responding to increased prices and land released

Home-Grown Cereals Authority

Carbon and Sustainability Accreditation for Biofuels




Biofuels: Environmental Issues
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Carbon and Sustainability Reporting N

» Green house gas (GHG) savings and sustainability impacts of
different biofuels vary significantly depending on the system of
cultivation, processing and transportation of feedstock

* The introduction of biofuels can also lead to unintended negative
environmental and social impacts

» To encourage suppliers to source sustainable biofuels the
Government proposes that the RTFO will require obligated
companies to provide reports on both the net GHG savings and
the sustainability of the biofuels they supply in order to receive
Renewable Transport Fuel Certificates (RTFCs)
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Future operation of UK RTFO
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* From 2008 all biofuels to be rewarded, but carbon
and sustainability reporting required for certificates

e From April 2010 it aims to reward biofuels under the
RTFO according to their carbon savings

* From April 2011 it aims to reward biofuels under the
RTFO only if they meet appropriate sustainability
standards

Carbon Footprint: =
- how do we measure that? §=a
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BIOFUELS GREENHOUSE GAS CALCULATOR

This tool the life-cycle g gas emissi ]
also compares these greenhouse gas emissions with those from

g from production, supply and use of biofuels in the United Kingdom.
ival ities of the i port fuels that the

raw material from the drop-down boxes below and then click on NEXT.

Biofuel: Biodiesel B

made from:| Qilseed rape B

HELP NEXT

4 4 » m]\ Start Sheet { Wheat Farming £ Wheat Drying A Wheat Transport { Ethanol Production £ Ethandl Distribution £ Rape Farming A Rapeseed Transport [¢ 3|
€] Done 4 Internet




Carbon Footprint for Biofuel production

- elements of calculation
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Farming

Fertiliser

Seeds

Pesticides

Fuel

Straw ploughed in or rermowed
Crop Yield

Pre-processing

%% moisture of wheat grain pre-& post-drying
Diesel fuel & electricity consumed in drying
and storing

Feedstock transport

Diesel fuel consumed transporting dried
wheat to plant

Conversion

Energy generation at ethanol plant
Matural gas consumption
Imported electricity

Surplus electricity

Straw consumption

Straw transport

Straw transport distance

Ethanol yield

End fuel transport

Transport to distribution site
Transport mode
Transport distance

Carbon Footprint for Biodiesel
- each step in production chain must be monitored
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Life-cycle inventory results: WELL-TO-TANK CO.-EQUIVALENT EMISSIONS
(co-products attract credits for avoided emissions from products displaced)

Production Chain Details

Greenhouse Gas Emissions

Units: kg COZeq/t biodiesel

FERTILISER, SEEDS & PESTICIDES
Inputs per hectare per
Total

Oilseed yield: 4 t/ha

per year:
6 ka N ( 196 ka as mineral fertiizer & 0 ka as manure fsludae). 50 ka P 20 5, 48 ka K20

8695 ka CO2ea’t

ON-FARM FUEL USE
67 lares diesel/ha

71.32 ka CO2eant

N2O EMISSIONS FROM SOILS
o Tty of

fertiliser apolied

8138 ka CO2eant

OILSEED TRANSPORT

» by road on ge 93 kan o distillery

7132 kg CO2ea’t

OILSEED DRYING AND STORAGE

137 | Diesel/t dried oilseed
5 kwh electricity /t dried oilseed

19.24 kg CO2eqnt

BIODIESEL PRODUCTION

NG Boiler and steam turbine
5.66 GI naturalqas and 144.2 kWh /t biodiesel

517 3 ka CO2Zea’t

BIODIESEL DISTRIBUTION

225 km to end use

by road on

19.08 ka CO2eqt

CO-PRODUCT CREDITS

Rape meal animal feed - displace s soya feed

Iphate fertilizer from KCl and kieserite

-489 kg CO Zeq

Percent reduction relative to diesel emissions:

TOTAL: 1829 ka CO2ea/t biodiesel

36.5%




Net calculation: §.a
- CO2 emissions in biodiesel production NP

Reducing Carbon in a Biodiesel Supply Chain H§Eg

*HGCA funded case study to help develop
biodiesel supply chains in NE England

*To understand implications for GHG
emissions & energy use for ‘seed to tank’
production of biodiesel from oil seed rape

. » Study showed substantial savings in
Reducing carbon iegj
inabiofl?elsupplychain a) GHG em|SS|9nS and
Abiodiesel case study b) Energy reqwremer‘]t
for production of biodiesel compared to

ultra low sulphur diesel
S




MJ/Unit Production

Carbon and Energy saving §.a
- benefits of biodiesel vs conventional low S diesel Nz

M Energy Input
14 - (MJ/Unit) + 0.10

B CO2 Emissions
(KgCO2/MJ)
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Conventional Diesel Bio-diesel from OSR; meal for animal feed Biodiesel from OSR; meal for co-firing

Source: NE Associates 2007

KgCo2/MJ

Other HGCA Biofuel Activities SE

* Environmental Impact of Cereal and Oilseed Rape for food and
biofuels in the UK- being updated
* Green Fuel you can trust, HGCA Carbon Accreditation Report —
- updated wheat to bioethanol / OSR to biodiesel calculators / farm audits
* Wheat as feedstock for alcohol production; breeding programme to optimise fatty
acid profile OSR for biodiesel production (lower PUFA) -ongoing
» Consumer Research on Biofuels, Oxford Partnership - ongoing




Summary §§

HGCA

* Fuel security, fossil fuel prices and GHG savings driving global biofuels market
« World bioethanol market growing and driven by US (corn)

« Europe leader of global biodiesel production

» UK biofuel targets to come in April 2008

» Many biofuel plants are planned in UK

« Increased UK plantings in response to higher crop prices and zero set-aside

« Seeking to increase usage of domestic feedstocks, but will require imported
biofuels / feedstocks

* RTFO promoting both carbon savings and sustainable sourcing, so providing
marketing advantage for such biofuels

* New market opportunities for farmers via provision of renewable feedstocks

Thank you
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