Biofuels Futures

What role will biofuels play in the
U.S. by 2020 and how will we get
there?
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Efficiency & Biofuels

A Powerful Combination

Reduced Gasoline Demand through Biofuels, Efficiency, and Smart Growth
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Climate Cool

Greenhouse Gas Emissions from RFG and Ethanol
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Positive Energy Balance

Comparison of Studies of Corn Ethanol Energy Inputs
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Energy Bill statutory 2012 level:
7.5 billion gallons per year
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Ethanol Has Become More Competitive
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State Mandates, Price Competition Will
Drive Ethanol Demand

200 = US Ethanol Demand by Market Segment
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Ethanol’s Future Growth Prospects

Bearish < Neutral > Bullish
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Biomass Feedstocks
are Cost Competitivewith Oil & Gas

Energy Carrier Price
Common | $GJ
Fossil
Petroleum $50/bbl $8.8
Gasoline $1.67/gal® | $13.8
Natural gas $7.50/cf $7.9
Coal $20/ton $0.94
Electricity $0.04/kWh | $11.1
Biomass
Soy ail $0.23/1b $13.8
Corn kernels $2.25/bu $6.5
Cellulosiccrops® $40/tonne| $2.4
Céellulosicresidues <0

aAWholesale

b e.g. switchgrass, short rotation poplar
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Biomass Ethanol Production is Economic at
M oder ate Oil Prices

2002 2003 2004 2005
Crude price: ($24/bbl) ($29/bbl)  ($37/bbl)  ($50/bbl)
Gasoline price: ($0.81Jga|)($9.98/ga|) ($1v.27/gal) ($1v.65/gal)
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Processing Cost Dominates Biofuels COGS
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A Different World

PUNCHLINES

We ARE HerRe TO
FRee THe PeoPLe
OF [OWA.

THIS HAS NOTHING TO DO
WTH YOUR ABUNDANT
SUPPLY OF CORN.
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Projected World QOil Prices (EIA)
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"World oil price is the weighted average price of imported low sulfur light crude oal.
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A Recent Study by Pimentel&Patzek Conclude
Increases in Fossil Energy Use by Biofuels

O Pimentel&Patzek conclude that
# Corn ethanol increases fossil energy use by 29%
# Cellulosic biomass-based ethanol by 50-57%
# Biodiesel by 27-118%
O Other studies have very different conclusions
# Argonne has shown
» Corn ethanol reduces fossil energy use by 26%
= Cellulosic biomass-based ethanol reduces by 90%

» National Renewable Energy Laboratory has shown that biodiesel
reduces fossil energy use by 69%

O Differences between Pimentel&Patzek and others lie in
» Corn farming energy use

Energy use for producing nitrogen fertilizer

» Ethanol plant energy use

» Credits for co-products from biofuel plants
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