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ATTACHMENT G

Updates to the Benefits of the Proposed Amendments Chapter to the Initial
Statement of Reasons

New deletions and additions to the originally proposed Benefits of the Proposed
Amendments chapter (Chapter IV) to the Initial Statement of Reasons (published on
March 6, 2018) that are made public with the “Second Notice of Public Availability of
Modified Text and Availability of Additional Documents and Information” are shown in

strikethrough and underline format, respectively.



V. BENEFITS OF THE PROPOSED AMENDMENTS

CARB anticipates that the proposed amendments will have the following general
benefits to California businesses and individuals:

e Reduced greenhouse gas (GHG) emissions. The LCFS is specifically designed
to reduce GHG emissions in the transportation sector, which is responsible for
nearly half of GHG emissions in California. This will contribute to California’s
efforts to achieve its mid- and long-term climate goals. By incentivizing the
development and adoption of innovative low carbon fuels, the more aggressive
targets will facilitate greater reductions in the future.

e Reduced criteria pollutant and toxic air contaminant emissions. Increased use of
lower CI alternative fuels and alternative fueled vehicles including biodiesel,
renewable diesel, renewable jet fuel, low NOx natural gas trucks, and electric and
hydrogen zero emission vehicles. In addition to reducing GHG emissions, this
may lower levels of localized air pollutants, which are the cause of many
deleterious health effects on California residents.

e Greater opportunities for California businesses to invest in the production of
alternative fuels and other credit generating opportunities at oil fields and
refineries.

e Reduced dependence on fossil fuels and crude oil imports and diversification of
the transportation fuel pool, which may decrease the exposure of California to
large swings in energy prices due to external economic shocks. The LCFS
increases the cost of fossil fuels relative to low-carbon fuel options, such as
electric vehicles, renewable diesel, and biomethane. As low-carbon,
non-conventional fuels become lower-cost fuel options, demand for fossil fuels
will be reduced.

In the following sections, staff describes the estimated benefits of the proposed
amendments to California businesses and individuals.

A. Reduced GHG Emissions

Since 2011, the LCFS regulation has required reductions in the carbon intensity of
transportation fuels used in California. As a result of these requirements, GHG
emissions have been reduced from the production and use of transportation fuel in
California. The proposed LCFS amendments includes strengthening the CI reduction
targets through 2030 in-line with California’s 2030 GHG reduction requirement enacted
through SB 32.

As discussed in the economic analysis section of this document, staff conducted an
in-depth scenario analysis that informed possible compliance schedules through 2030.
Staff developed modeling tools that take into account feedstock supply, fuel prices, fuel
incentives, and capacity constraints to assess the technical and economic feasibility of
bringing low carbon fuels to California. Staff used these modeling tools, together with
input from stakeholders and supply projections from subscription services such as
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Bloomberg New Energy Finance and Lux Research, to assess fuel supply variability
and sensitivity to LCFS credit price and other uncertain market effects on a year-by-year
basis. The scenario analysis described in Appendix E of the ISOR was modified to
incorporate requlation changes proposed in the 1st and 2" Notices of Public Availability
of Modified Text, as well as revised estimates for some credit and deficit generating
pathways.: The changes to the scenario analysis include:

e Changes to benchmark Cl values;

e Addition of infrastructure credits for hydrogen and DC fast chargers;

e Revised estimate for refinery investment credits based on data provided by
stakeholders; and

e Revised estimate of incremental crude deficits based on updated crude lookup
table Cl values and availability of crude volumes supplied to California refineries
in 2017.

Theis section describes the GHG benefits of the primary compliance scenario
considered.

As the proposed amendments retain the market flexibility of the current LCFS, it is not
possible to predict the exact path or fuels used for future compliance. Therefore, the
projected fuel volumes and associated benefits described in this chapter should be
considered as illustrative only.

The proposed reduction in the CI of the transportation fuel pool is expected to result in
annual GHG emissions reductions as shown in Figure 1V-1. It is important to note that,
because the LCFS calculates emission reductions on a full life cycle basis, the GHG
emission reductions occur both in California and out-of-state. These GHG reduction
estimates include an adjustment to eliminate double counting of emission reductions
that are attributed to other State and federal programs such as Advanced Clean Cars
and the Renewable Fuel Standard as well as rebate programs for zero emission
vehicles. Details on the methodology staff used to attribute GHG emission reductions to
the LCFS versus other programs are presented in AppendixAttachment F to this Notice.

Also shown for comparison are the annual GHG emission reductions attributable to the
LCFS for the “current conditions” baseline (i.e. year 2016)? and the “business-as-usual”
scenario. The business-as-usual scenario represents compliance with the current
regulation in which the proposed amendments are not adopted and the current ten
percent Cl reduction target continues unchanged from 2020 through 2030. For this
scenario, GHG emissions attributable to the LCFS decline after year 2025 as overall
gasoline demand decreases and EV adoption increases. As overall gasoline demand

1 Calculations are provided in the spreadsheet titled LCFES lllustrative Compliance Scenario Calculator
(August 15, 2018)

2 GHG emission reductions attributable to the LCFS in year 2016 are estimated to be approximately
2:62.4 MMT COZ2e.
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decreases, total credits (i.e. GHG reductions) necessary for compliance with the fixed
10 percent reduction target also decline. In addition, the increase in EV adoption results
in more credit generation by electricity. Because GHG emission reductions associated
with charging EVs with grid electricity are not assumed to be attributable to the LCFS,
the increase in credit generation by EVs results in a further decline in GHG emissions
attributable to the LCFS for this scenario.

Figure IV-1: Estimated LCFS GHG Emission Reductions for 2019 to 2030
Attributable to the LCFS (MMTCO:ze)
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Cumulatively from 2019 through 2030, the proposed amendments provide an additional
97117 MMT emission reductions as compared to the current conditions baseline and an
additional 6376 MMT emission reductions as compared to the business-as-usual
scenario.

B. Reduced Criteria Pollutant and Toxic Air Contaminant Emissions

Improvements in California air quality under the proposed amendments are anticipated
to result in health benefits for California individuals. These health benefits include
reduced cardiopulmonary mortality, hospitalizations for cardiovascular iliness,
hospitalizations for respiratory illness, emergency room (ER) visits for respiratory
illness, and ER visits for asthma. The proposed amendments will affect air quality
through three main categories: 1) tailpipe emissions for on-road and off-road vehicles,
2) aircraft emissions at airports, and 3) changes in emissions at stationary sources from
fuel production and steam production at oil fields.

Staff estimates reductions in tailpipe emissions of NOx and PMzs throughout the State
due to increased use of diesel alternatives. Reductions in emissions of NOx and PMzs
are also expected to occur in areas surrounding airports due to the switch to alternative
jet fuels_and in areas surrounding refineries due to implementation of process efficiency
projects. Additionally, individuals living close to oil fields in the San Joaquin Valley may
experience improved air quality, as solar power may be substituted for combustion of
natural gas in steam generators. Small emission increases may occur near rail tracks
and terminals, fuel blending facilities, and biofuel production facilities, including facilities
that produce electricity, hydrogen, dairy digester gas, cellulosic ethanol, renewable
diesel, and alternative jet fuel. Potential emission increases near production facilities
are estimated to be very small relative to total emission reductions from tailpipe, jet fuel,
and solar steam. When considering the net effect at the California air basin level, the
proposed amendments are estimated to result in a significant net decrease in emissions
from 2018 through 2030, with all air basins experiencing net health benefits. Chapter V
provides a detailed summary of the air quality and health impacts of the proposed
amendments.

C. Greater Opportunities for California Businesses to Invest in Low Carbon
Transportation Technologies

The proposed amendments will increase the demand for low carbon fuels, which
provides an opportunity for businesses, both in-state and out-of-state, to increase
revenue from the sale of low carbon fuels in California. The sale of LCFS credits
provides an additional revenue stream for these firms, enabling them to increase their
market share and increase their competitiveness against high-Cl fuels such as fossil
gasoline or diesel. Moreover, firms that are early investors in innovative, low-CI fuel
technologies may be at a competitive advantage if other state, federal, or international
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jurisdictions adopt similar carbon intensity standards.® A detailed discussion of the
economic impacts of the proposed amendments is provided in both Chapter 8 and
Appendix E.

The proposed amendments may also lead to a higher long-run price for LCFS credits
relative to business-as-usual, which will send a signal for research and development,
and deployment of innovative technologies and fuels that support California’s long-term
GHG emissions reduction goals. All fuel producers will have an increased incentive to
innovate and deploy new methods that reduce the CI of their fuels. The proposed
amendments will additionally provide long term price stability for LCFS credits, which is
essential for low-Cl fuel producers to make investments in long-term capital projects
and research and development. Some of the innovations staff is expecting to see in the
next five to ten years include:

e Implementing processes that substitute low carbon sources of process energy,
such as residual biomass, renewable natural gas and renewable electricity, in
place of fossil fuel sources.

e Producing cellulosic ethanol from residual corn kernel fiber and sugarcane
bagasse at conventional corn and sugarcane ethanol facilities, thereby improving
production yields and energy efficiency.

e Deployment of advanced EV charging and hydrogen production technologies that
take advantage of intermittent renewable power generation to lower CI scores.

e Producing solar-generated steam in place of fossil-generated steam at oil fields
for thermally enhanced oil recovery.

Additionally, the proposed amendments include a protocol that will pave the road for
CCS projects, a technology area with a high potential for innovation and development.
Studies by the Intergovernmental Panel on Climate Change* and the California Council
on Science and Technology® have shown that CCS has the potential to reduce carbon
emissions by millions of metric tons, and may be an integral part of meeting long term
climate goals. The ability to earn LCFS credit for CCS projects will provide a very
significant incentive to businesses to invest in CCS projects within the transportation
fuels sector and to demonstrate this technology.

Finally, the proposed amendments expand the scope of the regulation to additional
fuels that are exempt under the current regulation, including alternative jet fuels (AJF).
In addition to GHG and criteria pollutant reductions, including AJF may have economic
benefits. Because AJF and renewable diesel (RD) are often produced in the same
facility using the same feedstock, inclusion of AJF may lead to increased investment in

3 Currently both Oregon and British Columbia have LCFS-like policies in place and both Canada and
Brazil are considering similar policies.

4 |PCC Special Report. Carbon Dioxide Capture and Storage. http://www.ipcc.ch/report/srccs/.

5 CCST Publications. Policies for California's Energy Future — Electricity from Natural Gas with CO2
Capture for Enhanced Oil Recovery. http://ccst.us/publications/2015/2015ccs.php.
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facilities, thereby increasing the production of both alternative fuels. The airline industry
is developing a strong record for partnering with alternative fuel producers through
direct investment and off-take agreements,® which provide the certainty necessary to
get these advanced biofuel facilities built.

D. Reduced Dependence on Fossil Fuels

The proposed amendments will create strong incentives to use low-carbon fuels that
help displace conventional fossil fuels by 2030. Low-carbon fuels include electricity and
hydrogen, as well as renewable diesel, biodiesel, and ethanol. As regulated parties
seek to comply with the LCFS, alternative fuels will increasingly enter California’s fuel
market. The proposed amendments will also help motivate process changes, such as
substituting biomethane for natural gas, the use of solar steam rather than natural gas-
generated steam for oil recovery, and the use of renewable propane instead of
conventional propane in vehicles.

Compared to the business-as-usual scenario, the proposed amendments are expected
to primarily drive increased use of alternative fuels for heavy-duty vehicle applications
displacing CARB diesel. Annually, almost 900 million GGE of fossil fuels are expected
to be displaced as part of compliance with the LCFS under the proposed amendments
by 2030.

As California has a variety of other programs that more directly help promote the use of
zero emission technology in light-duty vehicles and reductions in VMT, the LCFS (and
thus the proposed amendments scenario) are not assigned the benefits of this
CARBOB displacement from the use of these low carbon fuels. However, the proposed
LCFS amendments help reduce compliance costs for such programs, and promote the
construction of ZEV fuel infrastructure, which may promote additional use of ZEVs in the
California market.’

Additional reductions in fossil fuel use also occur for gaseous fuels due to use of
renewable propane, and for jet fuel due to expansion of the LCFS to credit alternative
jet fuel under the proposed regulation. Compared to business-as-usual, which does not
credit renewable propane or alternative jet fuel, the proposed amendments are
estimated to result in an additional 340 million GGE of fossil fuels to be displaced.

6 CARB staff presented an evaluation of inclusion of jet fuel at a public working meeting on March 17,
2017. See Slides 27 and 28 at the following link for a list of examples:
https://www.arb.ca.gov/fuels/Icfs/Icfs_meetings/031717presentation.pdf.

7 This is not assigned to the LCFS for simplicity (and to provide alignment between CARB analytical
exercises) but various levels of ZEV penetration is considered as a sensitivity in staff's analysis.
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