


Overview

m Need Zero or Near Zero Emitting
\ehicles

m Need Less Oil Dependence
m Need Low Carbon Emitting Vehicles
m Advanced Technolegies Are Emerging



Cleaner Cars Are Emerging
Light Duty Vehicle NOx Standards (g/km)
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Cars Deteriorate




Cleaner Trucks & Buses Are Emerging
Heavy Duty PM Standards Around The World (g/kWEhr)
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Estimated World Oil Supply

Annual Production with 2 Percent Annual Growth & Decline

USGS Edimates of Ukimate Recovery
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Hote: U.5. wolumes were added to the USGS foreign volumesto obtan world totals.

Source: EIA, Long Term World Oil Supply, July 28, 2000.



Why Use Advanced
Technology Vehicles?

m Inherently Clean

m Very Low (Zere!) Emissions

m Greenhouse Gas Emission Reductions
m High Fuel Efficiency
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Hybrid Passenger Cars

Toyota Prius

m wo models currently
available
— Teyota Prius (48 mpg)
— Honda Insight (64 mpg)

m Potential for very low
emissions

B Represent a “Spin-Ofi” of
technology developed for
EVS

m Good potential for
13 petroleum conservation




Hybrid Vehicle Commercialization

gt ing

Honda Insight Two-seater

Toyota Prius Small car
Honda Civic Small car
~ord Escape Small SUV
Dodge Durango Large SUV
GM Sierra Large Pickup
GM Medium SUV

Toyota Minivan
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Electric \Vehicles

m Potentially Low m Expensive
Emissions m Limited Range
m Quiet

Ford Ranger Toyota RAV4




Potential Future AFV
Technology

m Hydrogen Fuel Cell VVehicles
m Direct Methanol Fuel Cell \Vehicles

m High Efficiency Direct Injection Engines for Light- and
Heavy-Duty Vehicles

Fuel Cell Ford Focus Fuel Cell Mercedes A-Class

e
*'ili'nl' rI"

*ﬁ'ﬁﬁiﬁﬁ



Fuel Cell Buses Are Emerging




Relative Greenhouse Gases

25 50 75 100

Gasoline & Diesel Fuel I

Electricity

Ethanol (Now)
Ethanol (Future) | Zero or a Credit
Hydrogen (From NG) [
Hydrogen (Renewable) | Zero

Methanol (from N) [

\Cffeerty

Propane [N

]

Vegetable Oils (Methyl Ester)

\I&yetable Oils (Future Ethyl Ester) | Zero



A Balanced Climate Change Strategy.
for Sustainable Transportation

High Fuel Economy Low Greenhouse
Vehicle =< EE) Gas Fuels
LY '
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Efficiency |mprovement Greenhouse Gas S

Overall Result: - 90%
Reduction in Greenhouse
o Gas Emissions



