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Transportation Fuel Addiction

New Offshore Drilling
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Energy Efficiency?

History of Fuel Economy:
One Decade of Innovation, Two Decades of Inaction
Adjusted Fuel Economy by Model Year
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The Impact of CAFE Standards on Gasoline Consumption
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Fuel economy standards have not improved since the 1990s, leading to Increased
gasoline consumption. Data source: NHTSA 2004; Davis and Diegel 2007.
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0il Savings Potential
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U.S. congressional mandate for renewable fuels

US gals bn M Fuel ethanol production in U.S.
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Figure 2: Current and Emerging Biofuel Pathways
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Current bicfus! technologies




First Gen. Biofuel Concerns

WASHINGTON STATE

v IVERSITY
£ N

World Class. Face to Face.

Grain drain
Wheat

Wond stocks™

LoIIES A
240
200

Futures controct price
5/t

Total environmental impact (%)

-l
o
o

500 o8 Elg 160 8
wm ethanol potatoes
m diesel 120 b
m methane a0
a00- | mfossil fuel N
+ from raw material 40 2
= from waste o 0
300 = 200001 02 03 04 05 06 OF 081
soy, BR . )
Q 53 * Sources: Chicago Board of Trade; ‘East'tt-:l;tmu rketing year
®noua, ey o USTA UISDA projecticn
200 = _—
oSOV, US ecanoa
manure + sugarcane, BR sorghum, CN )
co-substrate - epalm oil, MY

optimized

0 20

Zah et al, 2004

liquid-bed ‘
methanol Sugarbesty ¢ o biorefin gasoline

40 60
Greenhouse-gas emissions (%)

80 100




WASHINGTON STATE

v IVERSITY
£ N

World Class. Face to Face.

Second Generation Biofuels:
Fermentation
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Second Generation Biofuels:
Thermal
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Third Generation Biofuels
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Near- and long-term viable biofuels




