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Why Biofuels? National Security
Environment A Energy Self-Sufficiency
I Pro Coal
A Reduce C, SOx, NOx i Pro Nuclear
i Anti Coal i Solar, Wind, Biomass
I Nuclear? i Energy Conservatlon

I Solar, Wind, Biomass

Pro Ethanol of all types
Brazilian Ethanol?

Pro Cellulosic Ethanol

T Unsure about Corn Ethanol
and Biodiesel.

Brazilian Ethanol?

Peak Oi
A Replace Fossil Resources

Rural Development
A Economic Revival

Pro All Biofuels

" Anti Imported Biofuels
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Energy Bal anceé

A There is no energy shortage!
I First Law of Thermodynamics

I There is a shortage of energy that is compatible
with the existing infrastructure.

A In different forms, energy has different values:
I Coal: $1.66/mmBTU
i NG: $8/mmBTU
I Gasoline: $21/mmBTU
A1 Gal Gasoline=10Ibs Coal

So what does matter?

—
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Food vs. Fuel?

A Corn prices have nearly doubled over last 12
months.

A Competition for acres->soybean & wheat prices also
have risen.

A Livestock:
I Beef, pork, & poultry prices up.
I Dairy prices up.
A Causation or correlation?
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But does Food vs. Fuel matter?

Yese Noé

A Food prices will rise A Americans spend $450-
approximately $14- $500bn/year on food.
$20bn/yr.

A Poor are even lessable A Poor are likely to eat
to absorb hlgher priceS. more h|gh|y processed

foods.

A Ethanolcanonlymeeta A That o6s better
fraction of our gasoline nothing.
demand.
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But does it matter?

No é Yese
A Livestock have been ATwo rights dor
getting cheap grain for wrong.
years.
Altos a small Aegnbrgy8ecdri wilPbe Y
for energy security. largely unaffected by a
5%-10% increase In
supplies.

AThe subsi di esA BendnPg.$4bp ¢ango
muché a |l ong waye
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What metrics matter?

A Carbon balance:
I Ethanol Today: 14% better than gasoline
I CO2 Intensive Ethanol: 1% worse than gasoline
I Cellulosic: 88% better than gasoline
A Petroleum Balance:
I Gasoline: 1.1:1
I Ethanol Today: 0.05:1
I Cellulosic: 0.08:1
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What metrics matter?

A Gasoline Today: 110% Oil, 3% NG, 5% Coal
A Ethanol Today: 5% Oil, 30% NG, 40% Coal
A Cellulosic: 8% Oil, 2% NG, -2% Coal

Source: Farrell, et al. Science, 27 January 2006
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Demand Curve for Ethanol

Price | |

Renewable Fuel
Standards/Oxygenation

Octane Enhancement
Motor Fuel Use

Quantity
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STANDARD PICKUP TRUCKS 4WD
CHEVROLET

Colorado 4WD.....cooveeeeeeeean. A-4 ... 2.9/4...16/23 ...$2,091
..................................................... M-5.....2.9/4....18/24 ...$1,988
..................................................... A-4 .....3.7/5...16/22 ...$2.091
Colorado Cab Chassis Inc 4WD.. A-4 . $2.25 ES5
Colorado Crew 4WD.......ccc........ A-4 .

K15 Silverado 4WD .........cc......... A-4 . $2.65 Gasoline
..................................................... A-4 T ABB....TO/TY .. 92,434

..................................................... A-4.....4.8/8....15/19 ...$2,337
..................................................... A-4 .....5.3/8....15/19 ...92,484
..................................................... A-4 .....6.0/8....14/17 ...$2,851 ...P
K1500 Silverado Classic FFV...... A4 ... 5.3/8...11/14....$2,749 ...E85
15/19....92,484 ...Gas
K15 Silverado Classic Hybrid 4WD. A-4 ..... 5.3/8....17/19 ...$2,210 ...HEV

#
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Ethanol is 33%
cheaper than

unleaded Unleaded $5.61/g

Ethanol $3.54/g
Current ethanol

prices are quite
high to Brazilian
Consumers!



