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Unprecedented Level of Activity

US Federal

— Congress may pass new CAFE (Corporate Average Fuel
Economy) standards

— US EPA / Dept. of Tranportation may issue GHG
standards

California (plus 13 states)
— Waiting for federal approval on GHG standards
Canada

— Voluntary MOU, now transitioning to mandatory
program

— Plans to follow “dominant” program in North America
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Wide Range of Policy Approaches

United States

— Single fuel economy standard for new cars

— Reformed CAFE as attribute-based standard for trucks
California

— GHG emission standard for new cars and light trucks,
includes credits for air conditioners and low carbon fuels

Canada
— Voluntary GHG approach for new and in-use fleet
— Shifting to mandatory fuel economy standards post-2010
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United States
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The U.S. Transportation Sector is a
Major Contributor to Oil Dependence & Climate Change

U.S. oil i_s used _68% for transportation, 2000 CO0,, Emissions from Fossil Fuel Combustion by
17% for industrial feedstocks (asphalt, Sector and Fuel Type
petrochemicals) 8% for industrial fuel,

and 6% for buildings. m Natural Gas = Petroleum Caoal
Oil used in transportation: passenger 2000 | Relative Contribution -
vehicles 63%; medium/heavy trucks g 1lsm by Fusl Type
20%; aircraft 9%; marine ships 6%; rail g“ '
freight 2%. o %
S 500

Transportation is t_he'second largest o | —
source of CO2 emissions after coal @ o N
electricity. aﬁ cﬁﬁ‘a& “@@ \d"ﬁﬂ& P qdb@"’

. . . 0 .
EIA projections to 2025 estimate a 50% A e w®
increase in oil use, 77% increase in oil o
imports, 9% decline in domestic Mate: Beckicity Generalion also includes emissions of less
production, and a 2 mpg increase in new | %01 7400, B tom gecthermal plants.

passenger vehicles. Overall fleet fuel
economy is static.
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United States: Light Truck oil consumption
increasing most

Light trucks --
pickups and SUVs
— are expected to
grow faster than
any other class of
vehicle over the

next 20 years.
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Energy Policy & Conservation Act (1975)

Mandated by Congress in response to 1973-74 Arab oil
embargo

Goal was to reduce oil demand by 2 mmbd
— Roughly 6 mmbd of gasoline used in 1975
— Average fuel economy in 1975 was 13.2 mpg

Standards first took affect in 1978

— 18 mpg for cars increasing to 27.5 by 1985
— Light trucks standards increased less steeply, from about 15 mpg to 20.5 mpg by 1987

Gas Guzzler Tax

Light truck standards were raised in 2003 and again in 2005
— 21.0 mpg for MY2005 to 24.0 in MY2011
— Reformed program design from single standard to continuous function based on

vehicle footprint
Recently suspended because standard failed to include “backstop™ if light truck
percentage increases and failed to consider CO2
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Benefits of CAFE

Oil savings in 2000 = 2.8 MBD (NRC 2002)

— 25% reduction in demand for gasoline

— 13% reduction in demand for oil (US demand at 19.5 MBD in 2000)
Oil cost savings in 2000 = about $70 billion/yr

— $66 billion in direct consumer savings (@$1.54/gallon)

- Reduced imported oil price by $1 to $1.80/bbl, yielding $3-6 billion savings
in 2000, and $40-80 billion cumulative (undiscounted) from 1975 to 2000
(NRC 2002)

Global Warming Pollution savings in 2000
— 100 million metric tons of carbon/yr (NRC 2002)
— 7 percent reduction in overall US emissions
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How CAFE Worked

Average fuel economy for new cars increased 46%
between 1975 and 1987
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Macroeconomic Benefits of CAFE

The ability of the US economy to weather oil price shocks
improves as oil's share of GDP decreases. This “oil
economic intensity” has been cut in half over the past
several decades.
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Technology Trends

Powertrain Characteristics of US Passenger Cars
(percentage basis)

Model | Sales | MPG Engine Energy Efficiency Technologies
Year | Fradion | (ad)
Displ. | HP | CVT | Port Fuel | Variable | Diesel | Hybrid
Injection | Valve
Timing

1975 | .806 135 288 [136 |-- 5.1 - - -
1985 | .746 23.0 [177 111 |-- 214 - - -
1995 | .620 234 |167 |152 | -- 98.8 9.8 01 |-
2000 |.551 229 |165 |168 |-- 99.7 23.4 02 |01
2005 | .505 235 |166 |182 |2.6 99.6 51.7 04 |21
2007 | .510 234 |176 | 200 ]10.3 [99.9 67.9 01 ]3.0

(X
Icct Source: 2007 Fuel Economy Trends Report, US EPA
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What Didn’'t Work With CAFE

“SUV” Loophole

— Light trucks (pickups, SUVs, and minivans) held to lower standard than
cars. With the rise in minivans and SUVs, average fuel economy has
dropped since 1987

Flex fuel vehicles loophole

— Alternative fuel vehicles assigned higher fuel economy values for CAFE
compliance purposes, but not required to actually use alternative fuel

Failure to regularly update standards to reflect new technologies

— 30% higher fuel economy possible since 1981. Instead these technologies
were applied to increasing weight and acceleration of new cars

— Weak construction of CAFE laws and lack of political will
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Reform of Light Truck CAFE Program

In March 2006, NHTSA replaced the uniform
standard with a size-based CAFE system.

Established separate targets for each footprint
(wheelbase x track width) value for light trucks.

A federal court recently overturned this rulemaking
because agency did not monetize benefits from
reductions in GHG emissions, among other things.
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Reform Structure

Telormed

Fuel Economy Target (Miles per Gallon)

40 43 i 35 60 63 70 5 80

TFootprint (Square Feet)

Sample Vehicles’ Visual Footprint & CAFE Targets

MY 2011
Footprint Target
Manufacturer Nameplate (ft.2) (mpg)
DaimlerChrysler | Wrangler 41.1 28.3
Toyota Sienna | Ford Explorer 48.2 25.2
] o Honda Pilot 49.0 24.8
Toyota Sienna 49.6 24.6
K Betong Kia Sedona 50.9 24.1
Ford F150 58.6 224
Py GM H2 59.1 22.3
Ford Exploser | GM Silverado 724 21.8
b - DaimlerChrysler | Ram 1500 Quad Cab 76.1 21.8

Honda Pilot

Hummer H2 Ford F150 Chevy Silverado Dodge Ram 1500




Reformed U.S. Fuel Economy Standards for Light Trucks
FUEL ECONOMY TARGETS (miles per gallon ) PERCENTAGE GAINS
2008 2009 2010 2011 2008-2011
General M otors 21.9 22.6 229 23.2 5.94%
Isuzu 22.2 22.9 23.2 23.4 5.41%
Toyota 22.6 23.0 23.2 23.8 5.31%
Nissan 22.3 23.3 23.7 23.9 7.17%
Ford 22.7 23.2 23.8 23.9 5.29%
Volkswag en 23.1 23.7 24.0 24.2 4.76%
Porsche 23.0 23.7 24.0 24.2 5.22%
Daimler C hrysler 23.2 23.7 24.1 24.3 4.74%
Honda 23.3 24.0 24.4 24.6 5.58%
Hyundai 23.9 25.0 25.0 25.4 6.28%
BMW 24.5 25.1 25.5 25.8 5.31%
Subaru 25.4 26.4 26.3 26.8 5.51%
Mitsubis hi 25.1 25.8 26.3 27.0 7.57%
Suzuki 25.5 26.3 26.6 27.1 6.27%
[ 2
I Cct Source: NHTSA, LDT CAFE 2008 - 2011, Final Rule (2006). Slide 17
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California

icct

THE INTERNATIONAL COUNCIL
ON CLEAN TRANSPORTATION




California’s Global Warming Targets

Global Warming Solutions Act (AB 32) sets an
ambitious cap to return GHG emissions to 1990
levels by 2020 (estimated 29% reduction in
emissions)

Governor’s Climate Action Plan also has a longer-
term target of 80% reduction by 2050

California also has goal of displacing 20% of on-
road transportation petroleum fuels with alternative
fuels by 2020.
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AB 32 Requires 1990 Levels by 2020
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Transportation is 41% of GHG Emissions

California’s Anthropogenic GHG Emissions

2002 (CO,-equivalent)
AT o
Others
8%
Electric Power Transportation
20% 41%
Total statewide inventory
Industrial ~ 500 MMTCO2E
23%
Agriculture & Forestry
8%

e o '
I ‘ ‘ Source: March 2006 CAT Report, adapted from CEC, 2005
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Transportation CO, Inventory
78.7 MMT above 1990 levels
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Three Key Strategies to Meet Targets

Cleaner Cars and Trucks

— Current CO2 emission standards for passenger vehicles
(AB 1493)

— New program to improve Heavy Duty Trucks
Low-Carbon Fuels

— Recently announced Low-Carbon Fuel Standard to
reduce GHG emissions per unit of fuel

Reduction in Travel Demand (private cars)

— $42.3B in bond money for highway and other
infrastructure, a portion of it can be spent on projects that
help reduce use of private cars
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Key Strategies: Cleaner Cars, Reduce Driving, and
Low-Carbon Fuels

Passenger Vehicles CO, Emissions
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Levels Necessary to Meet 2020 and 2050 Goals for
Passenger Vehicles

New Passenger Vehicle Emission Standards

— 30% reduction by 2016 (current standards under Clean Cars Law,
AB 1493)

— 50% reduction by 2020
Travel reduction for private cars
— 7% reduction by 2020
— 20% reduction by 2050
Low-Carbon Fuel Standard
— 10% reduction in carbon intensity by 2020
— 75% reduction by 2050
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Canada
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Canada Policies

Historically linked to US federal fuel economy
standards.

In 2005, Canada signed an MOU with major auto
manufacturers to reduce light duty vehicle GHG
emissions.

Post-2010, government pledged to move to
mandatory fuel economy standards.
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Key Components of MOU

April 2005 — Canadian automotive industry commits to collectively
reduce GHGs by 5.3 Mt per year in 2010

Interim targets: 2.4 Mt (2007), 3.0 Mt (2008), 3.9 Mt (2009)

The MOU aims to reduce actual, on-road GHG emissions - not a new car
intensity standard

GHGs covered by the MOU include carbon dioxide, methane and nitrous
oxide and hydrofluorocarbons from vehicle air conditioning units

Industry will focus on the introduction of advanced emission
technologies, advanced diesel technology, hybrids, high fuel efficiency
technologies and other GHG reducing technologies
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Figure 1 - llustration of GHG Emissions from Light Duty
Vehicles
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Lessons Learned

Fuel economy standards have achieved substantial
reductions in oil consumption and greenhouse gas
emissions, at low cost to the consumer.

Setting incremental, long-term goals with adequate
lead time allows auto manufacturers to invest in
new technologies.

Additional policies — such as taxes, financial
incentives, labeling, and consumer information —
should complement regulatory standards.
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About the ICCT

The goal of the International Council on Clean Transportation (ICCT) is to
dramatically reduce conventional pollutant and greenhouse gas emissions from
personal, public and goods transportation in order to improve air quality and
human health, and mitigate climate change.

The Council is made up of leading regulators and experts from around the word
that participate as individuals based on their experience with air quality and
transportation issues.
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