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State: @f Califiernia

= Sth largest ecenomy: in the world

= Population grewth:1980-2000: 1.9%, 2000-2020: 1.4%
projected

= Population — expected to grow from 36 million now
to 45 million by 2025

= Vehicle Miles Traveled: 1980-2000 increased 3.3%
per year

= 5th largest consumer of energy in the world

= 2nd largest consumer off gasoline and diesel in the
world — only the US consumes more

= Appreximately 26 million registered vehicles
= $150millven e gasoeline and diesellspent daily:
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The Heant o the Pronlem

Demand for Fuels:

Gasoline, Diesel, and Jet
5.8 billion

\ gallons

"Narrowing the Gap"

T

Projected Fuel Supply for
California- With No Change in Imports
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Source: USEPA, Inventory of US
Greenhouse Gas Emissions and
Sinks: 1990-2003
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Current Annual Fuel Use in California
(million gallons)

Compressed Biodiesel Hydrogen Liquefied
Natural Gas 12 (< 1%) <1 (<1%) Petroleum Gas

. 26 (< 1%)
90 (< 1%) E-85 Fuel
E-5.7 Fuel Ethano|

Ethanol <1 (<1%)
900 (4%)
Diesel
4,000 (20%)

Gasoline
15,100 (76%)




Gasoline Prices are Volatile and
IrrendingrUpwards

All Grades Gasoline Retall Prices
California vs. United States
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Alternative el shRicentves Progiamn
($25 millien)

= Joint effert withi the: Califernia Eneray
Commission

= Public and private alternative fuel vehicles and
fueling stations, including E-85 stations

= Alternative fuel production incentives
= Grants for research and development

= No funds for fuels derived from petroleum, coke,
ol coal

= Reduce air pellution and greenneuse gases
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= \Workshop September 2006

< Board meeting October 2006
= Solicitations out February 2007
= Proposals received March 2007

= Recommendations to the Board In
April 2007

= Funds encumbered by . 0J0
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= Encourages use of biefuels

+ Establishes targets for in-state
production of biofuels used

— 20% by 2010
— 40% by 2020
— 75% by 2050
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SIOENEgY ACTION Plan

for using biofuels

= Evaluate the emissions and
performance of biofuels

= Develop fuel specifications
for biofuels
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= Reguires the CEC and ARB' to prepare State
plan to iIncrease use of alternative fuels in
California

+ Sefs goals for 2012, 2017, and 2022

= Optimizes environmental and public health
benefits

= Requires a full fuel-cycle assessment
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= (Governor Issued Executive Order S-01.-07
In January 2007

= Specifies Iimplementation process

= Requests ARB to consider Low Carbon
Fuels Standard as early action measure
under the Califernia Glebal WWarming
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= A Statewide goailto reauce
the carbon intensity of
California’s transportation
fuels by at least 10 percent

by 2020

= Goal will be accomplished
Py establishing|a LLew.
Carnon Fuel Stanaard
CLLCESH)er transportation
iUelS seldin Caliiomie:




hetow @arhoen =Euel Standard

= Requires fuel providers to decrease carnaon
Intensity of average annual fuel sales

+ Standard measured on a lifecycle basis

+ Performance-based: allows averaging,
banking and trading to achieve lowest cost and
consumer-responsive solutions

= Fuel-neutral: Fuel providers will choese which
fuels te sell and Inwhat VelUmes
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Alternative Fuels are

Not Created Equal

60 -

B FT (Coal)

B Gasoline (Shale)

B Gasoline (Tar Sands)

B FT (Coal CCD)

B Gasoline

OEthanol (Corn Coal)

O Ethanol (Today)

E Ethanol (Corn NG)

E Biodiesel

B Ethanol (Corn Biomass)
E Ethanol (Cellulose)

O Ethanol (Corn Biomass CCD)
OEthanol (Cellulose CCD)

Ibs CO2/gal gasoline equivalent

Source: NRDC
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=lEXIIE OpLionsHoIFComplane

which torcomply, including:

+ Blending or selling increasing amounts of lower
carbon fuels

< Using previously banked credits

< Purchasing credits from fuel providers who
earned credits by exceeding the standard




E85: high blend ethanol for flex fuel vehicles
Low carbon ethanol: “cellulosic” materials have 4-5
times lower GHGs than today’s corn

Hydrogen
Electricity,
CNG, LPG
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Gasoline Consumption:
Displace 20%, of gasoline
consumption

= Larger renewable fuels market:
Expand California’s alternative fuels
markets by 3 to 5 times, while
reducing GHG emissions

= More alternative fuel and hybrid
vehicles: 7 millien advanced
LECNNOIOgY: VERICIES), MOKE than; 20

imEs cuient: level

= LEess



Ratieonaleierthe Loy Carnen
Fuel Standard

= A statewide cap-and-trade system alone unlikely to
create a large enough price signal te induce sufficient,
timely investments in new fuel and vehicle technologies

= LCFS creates a substantial, certain market for low
carbon fuels and a stable investment environment

= Benefits versus Renewable Fuel Standard

— More flexible since it includes electricity, hydrogen,
natural gas, etc, rather than just biofuels

— Ensures greenhouse gas reductions

— Penalizes the use ofi high carlben, fessil fuels (coall te
liquids)
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@iherianspertaien Inatives

= Reduces vehicular GIHG emissions —30% by
2016 (California’s GHG Tailpipe Standard)

= Possible automaker responses: engine valve
technologies, transmissions, integrated starter-
generator, efficient A/C, alternative refrigerants
(HEC-152a), diesel, hybrids

= Alternative compliance mechanism includes
alternative fuels
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CAlrermaSTREdUCHER SHatEa),
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Passenger VVehicles CO2 Emissions, End-Use Only

—e— Baseline

—aA— 1493 Vehicle Stds
—#— VMT Reduction
—>— Low -Carbon Fuel Std




Conclusions

= Conironting Gleball Climate Change requires a
comprehensive approach, using a
combination of market-based programs and
performance-based standards

= Transportation must contribute its fair share
and the three key strategies are: cleaner cars,
low-carbon fuels, and reduce travel demand

= Low Carbon Fuel Standard ensures we can
MEeet twinl gealsi of reducing petreleum
dependency and GHG eEmISsIons
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