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G8 COMMITMENTS AND MANDATES

2005 Gleneagles Plan of Action

“We (the G8) will promote the continued development and
commercialisation of renewable energy by: [...] d) launching a
Global Bioenergy Partnership  to support wider, cost effective,
biomass and biofuels deployment, particularly in developing
countries where biomass use is prevalent, following the Rome
International Workshop on Bioenergy”.

2007 Heiligendamm Summit Declaration
“We Invite the Global Bioenergy Partnership (GBEP) to continue
its work on biofuel best practices and take forward the successful
and sustainable development of bioenergy”



A CONFLICT OF INTERESTS
Energy security and Climate security

According to the Intergovernmental Panel on Climate Change (IPCC) a
global emissions reduction by 30%-50% should be reached in the
timeframe 2030-2050, to drive the stabilization of CO2 concentration at a
safe level (450-550 ppm) by the end of the century, to avoid irreversible
changes in the climate system.

According to the Reference Scenario in the IEA World Energy Outlook 2007:

World energy consumption will increase about 55% in the next 25
years, 84% from fossil fuels;

The global CO2 energy related emissions will increase of about 57%.



WORLD PRIMARY ENERGY DEMAND
(Reference Scenario WEO 2007)

ource: Reference Scenario WEQ, IEA 2007



ENERGY-RELATED CO, EMISSIONS
(Reference Scenario WEO 2007)

ource: Reference Scenario WEQ, IEA 2007



STABILIZING CO,
Base case and “Gap” technologies

Assumed Advances
 Fossil Fuels
» Energy intensity
* Nuclear
 Renewables
 Bioenergy

Gap technologies
» Carbon Capture and
Sequestration
1eS * Hydrogen
‘c{\Oe“ng\e o “I\)I/ew Eluclear”
* “New Renewables”
including 2 "d generation
and advanced biofuels

Source: Jae Edmonds, PNNL/Univ MD



THE ROLE OF BIOFUELS IN STABILIZING CO ,

Transport now accounts for about 20% of global
anthropogenic carbon dioxide emissions.

1

Biofuels could be carbon neutral, effective to cont ribute
stabilizing CO2 emissions and could help to meet th e
Increasing energy demand.

1

The right momentum to develop new clean energy
sources and new advanced technologies is NOW.



POTENTIAL SHARE OF BIOFUELS IN
ROAD-TRANSPORT FUEL CONSUMPTION
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Source . IEA - World Energy Outlook 2006



WORLD BIOETHANOL PRODUCTION

source: UNCTAD, 2007



WORLD SUPPLY BIO-BASED ETHANOL
AS A TRANSPORTATION FUEL




GHG ABATEMENT POTENTIAL FROM BIOFUELS
Well-to-wheel emission reductions
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Wide ranges are partly due to varying LCA assumptio ns and methodologies. IEA, 2007



U.S. TARGETS

Energy Policy Act 2005 - Mandatory: 7.5 billion gallons of bioethanol = 22 million tons
protected by 54 ¢/gallon import duty on Brazilian e  thanol

Mandate expected to increase to 15 billion gallons by 2008.
Capacity installed and under construction: 12 billi on gallons.

2007 “Twenty in Ten ” plan to reduce U.S. gasoline usage by 20 percent in 10 years
(increasing renewable and alternative fuel content of gasoline).

US Biofuel Initiative : To make production of cellulosic ethanol from cor n an other
organic materials available as a competitive energy alternative by 2012.
2008 request: $179MM

February 2007: DOE announces up to $385MM for 6 biorefinery projects expected to produce more
than 130 million gallons of cellulosic ethanol per year.

May 2007: DOE announces up to $200MM for small-scale cellulosic biorefineries.

June 2007: DOE announces $375 million for three new Bioenergy Research Centers to accelerate
basic research in the development of cellulosic ethanol and other biofuels

The Renewable Fuel Standard program  will increase the volume of renewable fuel
required to be blended into gasoline to 7.5 billion gallons by 2012.

EPA estimates that the RFS program will cut petroleum use by up to 3.9 billion gallons and greenhouse-gas
emissions by up to 13.1 million metric tons annually by 2012—the equivalent of eliminating the greenhouse-
gas emissions of 2.3 million cars. RFS will be of 4.66% for 2008.



U.S. ENERGY POLICY ACT 2005

The Energy Policy Act of 2005 (H.R. 6), signed into law in August 2005,
contains a number of incentives designed to spur cellulosic ethanol production:

Creates a credit-trading program where 1 gallon of cellulosic biomass ethanol or
waste derived ethanol is equal to 2.5 gallons of renewable fuel

Creates a cellulosic biomass program of 250 million gallons in 2013
Creates a Loan Guarantee Program of $250 million per facility
Creates a $650 million Grant Program for cellulosic ethanol

Creates an Advanced Biofuels Technologies Program of $550 million.
Targets Biomass Research and Development

Establishes program of production incentives to deliver the first billion gallons of
annual cellulosic ethanol production

Source: Renewable Fuel Association



U.S. CORN PRODUCTION

Note: FSI = food, seed, and industrial.
Source: USDA Agricultural Projections to 2016 , February 2007.

Crude oil prices have risen
dramatically in recent years

Corn prices projected to
peak in 2009/10



U.S. ETHANOL PRODUCTION AND
AVOIDED CO2
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EU TARGETS

Mandatory: 5.75% of biofuels by 2010 equivalent to 11 million tons (EU Directive
2003/30/CE).
Current installed capacity: 3 million tons.

The targets for 2010 are probably not going to be achieved without import. Esteems are of
about 4.2% in 2010 (Draft directive on the promotion of the use of energy from renewable
sources, Jan 2008).

The European Community has published a study on the arable land usable for biofuels with
the following results:

Ha Year
12,000,000 2010
16,000,000 2020
19,000,000 2030

With a yield of biofuel of 2 t/ha in 2010 and 3 t/ha in 2020, the land might be there.



DEVELOPMENT OF THE BIOFUELS
SHARE IN EU MEMBER STATES




ENERGY SOURCES FOR ROAD
TRANSPORT (EU)

Source: JRC well-to-wheels report. 2007
1 Figures given for biofuels are those for the chea  pest production techniques

2 Assuming oil price of $48/barrel and $70/barrel r  espectively



EU Biofuel Progress Report (2007)

“The development of second-generation biofuels, through Road Transport Directive and
other measures, would help boost innovation and maintain Europe's competitive position in

the renewable energy sector” and 1st generation biofuels are considered as a bridge to 2nd
generation

There is no need to use inappropriate land such as rain forest and other habitats of high
nature value to achieve a 14% biofuel share.

First-generation biofuels, produced in Europe using the most economically attractive
production method, result, on a well-to-wheel basis , in greenhouse gas emissions 35-50%
lower than the conventional fuels they replace. (The production of ethanol from sugar cane
in Brazil leads to greenhouse gas savings of about 90%. The production of biodiesel from
palm oil and soya leads to greenhouse gas savings of about 50% and 30% respectively)

Second-generation biofuel production processes, when ready to enter the market, should
bring savings of the order of 90%.

If biofuels achieve a 14% market share, greenhouse gas savings of 101-103 MT CO2eq per
year can be expected compared to the amount saved by biofuels today.



WHY CELLULOSIC ETHANOL?

Cellulosic ethanol is made by breaking down the tough cellular material that gives plants
rigidity and structure and converting the resulting sugar into ethanol.

The amount of biofuel that can be produced from an acre of land varies from 100 gallons per
acre for EU rapeseed to 400 gallons per acre for U.  S. corn and 660 gallons per acre for
Brazilian sugarcane .

Cellulosic ethanol could raise per acre ethanol yields to more than 1,000 gallons , significantly
reducing land requirements.

Cellulose is the world’s most widely available biological material , present in such low-value
materials as wood chips and wood waste, fast-growing grasses, crop residues like corn stover,
and municipal waste.

In U.S. cellulosic fuel production costs are now estimated at more than $2.50 per gallon,
compared with $1.65 per gallon for corn ethanol . Venture capital and government subsidies
are supporting companies interested in making cellulosic ethanol commercially viable, primarily
in the United States, but also in several other countries, including Canada, Brazil, China,
Japan, and Spain.



CURRENT AND FUTURE COSTS FOR BIOFUELS
COMPARED WITH DIESEL AND GASOLINE
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© OECDI/IEA 2007



BIOFUELS Km/ha

Energy output per unit of land: 60 oven-dry ton/hec  tare  double than present
output using sugar cane !!

UNCTAD, 2007 - Estimates of vehicle-kilometers per ye  ar light-duty automobile travel per hectare for
various first and second generation biofuels. Ethan ol and methanol are used in spark-ignition engine
vehicles (8.7 liters per 100 km fuel use). The other  fuels are used in compression-ignition engine

vehicles (6.2 liters per 100 km fuel use).



CONCLUSIONS

Cellulosic ethanol could raise per acre ethanol yields to more than 1,000 gallons.
Energy output per unit of land  are double than present output using sugar cane.

Cellulosic or lignocellulosic conversion can use widespread and abundant
feedstock (e.g. crop residues, grasses, woody crops)

At present not competitive: cost 2.1 times higher than the cost of gasoline
production however expectations about future costs vary

Competition for land will still exists, but with less impact on prices
No competition with food security

In the meantime, other costs of cellulosic ethanol production need t o be fully
assessed , such as the impacts of harvesting grasses, trees, and crop residues on
the erodibility and fertility of land resources. There are also questions regarding
the upstream logistical and environmental costs of harvesting, transporting, and
storing large volumes of bulky feedstock used in processing.



