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Introduction

California’s vanguard approach to controlling glblwarming pollution, including the
Global Warming Solutions Act (AB32), is putting thate’s fleet of vehicles on a low-
carbon track. With strong standards for new vebieled a new policy on the horizon to
reduce global warming pollution from fuels, Caliia is leading the way in de-
carbonizing transportation. The low carbon fuehdtad is ground-breaking policy that
would, for the first time ever, hold fuel provideesponsible for global warming
pollution from the production and use of transpiotafuels. This program does not
“pick winners” by focusing on specific fuels, buastead relies on performance criteria,
requiring each gallon of fuel (on an energy-equemébasis) to meet a declining standard
for global warming pollution. The standard is foeftfull lifecycle of the fuel, promoting
carbon reduction along all links in the fuel supghgain.

The standard protects the state from high carbels flike liquid coal, and builds a
market for lower carbon alternatives, which couldude ethanol, hydrogen, or
electricity. The standard can also foster investmevery low carbon fuels, such as
cellulosic ethanol, with the potential to radicatiyt global warming pollution by 70 to 90
percent or more. Key challenges include accuratetpunting for global warming
pollution from all feedstocks and fuels, while pratmg air quality and sustainable fuel
production.

Figure 1. California’s Global Warming Pollution, 202
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California’s transportation-related sources of glokal warming pollution
Transportation is the single largest source off@alia’s global warming pollution,
accounting for 41 percent of the state’s 2002 eniss(Figure 1)* California mobile
sources released over 208 million metric tons di@a-equivalent emissions (MMT
CO,E) in 2002. Gasoline, primarily used for cars agttlduty trucks, is responsible for
over two-thirds of the total emissions from molstairces.

California’s Global Warming Solutions Act (AB 32)

Signed into law in 2006, the goal of California’fo@al Warming Solutions Act is to
reduce emissions to the 1990 level by 2020. Ubdsimess as usual, statewide global
warming pollution from all sources is expectedise tby about 174 MMT C£E between
1990 and 2020, a 40 percent increase (Climate Adteam, 2006). Emissions from
California transportation are expected to grow bgut 82 MMT CQE, a 44 percent
increase (Figure 2).

Figure 2. California Transportation-related GlobalVarming Pollution
(1990 and 2020)
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Sources:1990-2002 historical emissions: UCS estimate bapet emissions inventory data from the
California Energy Commission (Bemis and Allen, 2D02003-2020 projections: UCS estimate based
upon fuel use projections for gasoline and dieSalifornia Energy Commission, 2005) and for jetl fue
(California Energy Commission, 2003); For all othezls, UCS assumed 2020 emissions were equal to
average emissions between 1990 and 2002. Gasolihdiesel GHG content is based upon data from the
U.S. Department of Energy (Wang, 2006). We ass@tei¢l and rail have the same emissions profile as
diesel.

Note: Estimated emissions do not include the impa&adffornia’'s vehicle GHG standards (AB1493, or
"Pavley"). Jet fuel emissions projections includieinational travel, while 1990 to 2002 emissioasdt.

! The statewide inventory does not include commensaine vessels, international aircraft, out-Gftst
electricity generation or upstream emissions frorparted transportation fuels and feedstocks.

2 If California’s greenhouse gas vehicle emissidasdards withstand legal challenge, the California
Energy Commission estimates that transportatiossons will drop by 16 MMT CgE in 2020
(California Energy Commission, 2005)



California’s low carbon fuel standard

In January 2007, Governor Schwarzenegger issuéskacutive Order (S-01-07) that
established a statewide goal of reducing the glalaaining pollution from California’s
transportation fuels by at least ten percent bydo20bhe standard will require California
fuel providers to demonstrate they are continualifing global warming pollution for
every unit of energy delivered to the vehicle. Thadifornia Air Resources Board will be
developing regulations for the low carbon fuel g as an early action under
California’s Global Warming Solutions Act. The stiaind is likely to focus first on fuels
used for cars, trucks, and buses, where lower oasbbstitutes are already available.

Figure 3. Full Lifecycle GHG Emission Sources froffiransportation Fuels
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Full-lifecycle analysis

The standard requires accounting for the full-fgde emissions of the fuel,
incorporating upstream (extraction, delivery tamrefy, processing, and fuel delivery),
and downstream (fuel use) emissions (Figure 3).ekample, upstream emissions add
another 25 percent on top of the tailpipe pollufimm gasoline, while for electricity and
hydrogen, all of the pollution is upstream. A fliflecycle standard will protect against
high carbon fuels, like liquid coal, and promote/éw carbon fuels, like cellulosic ethanol
(Figure 4). The full-lifeycle analysis needs tolin&ed to particular feedstocks and
processes, to recognize that even for the samethask can be significant variation in
carbon emissions.

The standard must not only account for the fueltglpction, but its combustion.
Therefore, the inherent efficiencies of differentvd trains need to be considered. The
production of fuels like hydrogen or electricitynceontain more global warming
pollution per unit of energy than gasoline, butdese fuel cells and electric drive are
more efficient than internal combustion engines,ttital per mile emissions are



significantly lower. A full-lifecycle analysis thancludes drive train efficiency or real-
world fuel economy is critical to assuring the stard achieves real and measurable
reductions in global warming pollution.

Figure 4. Full Lifecycle Global Warming Pollution Rlative to Gasoline
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Sources:Gasoline (Wang, 2006); Liquid coal (Williams, 200&gsoline, tar sands (Moorhouse,
2006); Ethanol, current average and cellulose @Haet al., 2006); Biodiesel (Hill et al., 2006).
Note: Liquid coal is the gasification of coal to a liqdigel through the Fischer-Tropsh process.

Integrating vehicle and fuel standards

California currently regulates global warming pdthen from vehicles, and allows
automobile manufacturers to meet the standardsighrtower carbon fuels. The low
carbon fuel standard will support compliance witage vehicle standards by expanding
availability of alternative fuels with lower globaiarming pollution. The fuel standard
should be aggressive enough to provide emissiomsfite beyond the current vehicle
standards. Both fuel providers and vehicle manufacs can receive credits for low
carbon fuel use, but the emissions benefits mugtlcounted once — double-crediting,
but not double-counting. For example, the fuel perand the vehicle manufacturer can
receive credit for the use of E-85 in a vehicleuwt-the reduction in global warming
pollution will only count once.

Carbon market

California is proposing to create a market to alfael providers to trade carbon credits.
This trading must be restricted to just the fuelMmers to ensure that the fuels industry
meets the targets. A well-functioning market wilbw fuel providers flexibility to invest
in lowest-cost carbon reduction while fosteringastment in advanced fuels. If trading
were allowed freely across all sectors — includktegtricity generation and industry — the
fuels industry may do little or nothing to reduteemissions.



Carbon accounting

For many fuels, there can be a wide range in glalaaiing pollution depending upon
upstream feedstocks and production practices. e@Gthyr there are not consistent
protocols for evaluating upstream global warminytimn, and gaps in our
understanding of these emissions. For examplentaaels evaluating emissions from
various transportation fuels provide markedly diéf& results, particularly for ethanol
and biodiesel (Figure 5). The two models applfedént system boundaries and different
assumptions about emissions from land use and wén@bles. This uncertainty in
upstream emissions is not a reason for delay obthearbon fuel standard, but should
accelerate research and regulation. The low cdilmrstandard will spur increased
research into upstream emissions to improve ouenstahding of greenhouse gas flows.
By developing protocols that are periodically ugdiaivith the best data available, the
standard will target production towards lower carlgels

Figure 5. Comparing Estimated Global Warming Polioh
From Two Full-Lifecycle Models
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Source Wang (2006) in Unnasch and Pont (2007) and Déiucmpublished) in Farrell et al.
(2007).

Notes GREET is the Department of Energy’s Greenhousse§aRegulated Emissions, and
Energy Use in Transportation (GREET) Model, whiglaiwell-known model for evaluating
lifecycle emissions from transportation fuels (Wa2@06). LEM is the Lifecycle Emissions
Model, which includes detailed estimates of emissiftom land use changes (Delucchi, 2003).

Minimizing harmful environmental impacts of fuel production and combustion

A low carbon fuel standard must include adequatéeptions for California’s air quality
and for environmental quality, whether in-statetha U.S., or international. For the
combustion of the fuel, the program should asshaethere is no increase in criteria
pollutants or air toxics. The standard should alsivide environmental safeguards to



promote safe, sustainable production and proteaihafyserious adverse environmental
or public health impacts. For example, liquid coah level mountains and pollute land,
water, and air. Intensive biofuel production casutein harmful impacts to soil quality,
food supplies, water resources, and biodiverdifarrying the low carbon fuel standard
with protections for air quality and the environrheuill help steer production towards
sustainable energy pathways.
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