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This case study, prepared by the Great Plains Institute, explores how renewable diesel could perform in a Midwestern
clean fuels policy.

What is the Midwestern clean fuels policy?

A Midwestern clean fuels policy is a proposed market-based policy that would reward any fuel that offers a greenhouse
gas advantage in the transportation sector, without picking winners or losers. It would reduce the use of higher-carbon
fuels and support commercial deployment of lower-carbon fuels, including biofuels, natural gas, and electricity for
electric vehicles.

A clean fuels policy, like the California Low Carbon Fuel Standard, sets a standard for reduced carbon intensity of
transportation fuels over time, otherwise known as a baseline carbon intensity standard. Carbon intensity is a measure
of the lifecycle greenhouse gas emissions of a specific fuel, which includes its production, refining, and use. Fuel
producers receive incentives in the form of credits from lowering their carbon intensity through production process
efficiency improvement, switching to lower-carbon fuel or feedstocks, and other mechanisms that decarbonize the
supply chain. These changes result in reducing overall greenhouse gas emissions in the transportation sector. Fuel
producers that do not meet the annual standard must purchase alternative fuel or credits to comply with the program
while those that are under the standard generate credits based on the amount of carbon reduced, creating an
“opportunity zone” as demonstrated in figure 1.

Figure 1. Clean fuels policy market logic

Figure 1 shows the carbon intensity of the standard becoming more stringent over time and two example low
carbon fuel pathways, Fuel A and Fuel B. Carbon intensities below the standard create an “opportunity zone,”
where the lower-carbon fuel pathway generates market credits. As the standard gradually declines, there are
additional opportunities to reduce the carbon intensity of lower carbon fuel pathways through improvements in

the supply chain. Fuel A shows a decline in carbon intensity over time consistent with the gradual reduction of the
Standard, ensuring that the opportunity for Fuel A to generate market credit stays constant. Fuel B declines only
slightly over time, indicating that the opportunity zone for credit generation becomes slightly smaller.
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Modeled renewable diesel pathways

SOURCES AND PRODUCTION PROCESSES

Renewable diesel is produced from fats and oils or cellulosic biomass like crop residues or woody biomass as well
as dedicated energy crops through various processes including hydrotreating, gasification, pyrolysis, and other
thermochemical and biochemical methods. This analysis explores renewable diesel produced from both woody
biomass and a suite of oil- or lipid-based renewable feedstocks. Table 1 details modeled pathways.

Producing renewable diesel from woody biomass is relatively straightforward with two primary considerations: feedstock
and conversion. Approximately one ton of dry woody biomass is needed to produce 100 gallons of renewable

diesel. Wood fiber feedstock can be sourced several ways, from trees harvested specifically for renewable diesel

or from byproducts of other forest and timber production processes. Multiple methods are available for use during
refining, including pyrolysis, hydrotreating, biological sugar upgrading, catalytic conversion of sugars, gasification, and
hydrothermal processing.

Qil- or lipid-based renewable diesel is produced much the same way. Many feedstocks offer an opportunity for the
production of renewable diesel, including conventional crop waste such as corn and soybean as well as others like
used cooking oil, camelina, canola, and jatropha. Residues from animals, tallow, and algae are also viable.

Under current market conditions, renewable diesel from woody biomass and lipid-based feedstocks can be used as a
drop-in diesel replacement. Unlike biodiesel, there are no blending limitations for renewable diesel since the fuels meet
ASTM D975 standards. The resulting renewable diesel created is considered almost identical to #2 conventional diesel
but has a higher cetane value and better cold flow properties.

There are many opportunities for renewable diesel in a clean fuels market. There are already many examples of projects
that have achieved compliance under the Clean Air Act and are producing D7 (cellulosic diesel) renewable identification
numbers, as defined under the Clean Air Act (40 CFR Part 80, Subpart M).

Table 1. Conventional and renewable natural gas pathways for transportation fuel

FUEL PATHWAY DESCRIPTION

Diesel standard Used as baseline fuel; determined by the carbon intensity of #2 conventional diesel

BIOMASS-BASED RENEWABLE

DIESEL

Wood (GREET Default) Renewable diesel with 100% woody biomass feedstock, reported by Argonne National
Laboratory’s GREET model (2020)

Wood (Industry Average) Renewable diesel with 100% woody biomass feedstock, reported by industry experts.

Assumes a pyrolysis production process (in accordance with British Columbia’s
renewable fuel standard calculations).

OIL- OR LIPID-BASED
RENEWABLE DIESEL

Algae Algae-based renewable diesel reported by default assumptions in GREET 2020
Camelina Camelina-based renewable diesel reported by default assumptions in GREET 2020
Canola Canola-based renewable diesel reported by default assumptions in GREET 2020
Corn Qil Corn Qil-based renewable diesel reported by default assumptions in GREET 2020
Jatropha Jatropha-based renewable diesel reported by default assumptions in GREET 2020
Soybean Soybean-based renewable diesel reported by default assumptions in GREET 2020
Tallow Tallow-based renewable diesel reported by default assumptions in GREET 2020
Used Cooking Oil (UCO) LLJCC;)FOS—based renewable diesel based on participating UCO feedstock fuels in the CA
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Modeling carbon intensity

Figure 2 below shows the carbon intensity of modeled renewable diesel fuel pathways for both wood- and lipid-
based renewable diesel. As renewable diesel may be used in medium- and heavy-duty vehicles, it is modeled against
the conventional diesel carbon intensity standard. Carbon intensity scores are reported in grams of carbon dioxide
equivalent per megajoule (gCO2e/MJ) to compare fuels on an equivalent energy basis.

Renewable diesel carbon intensities from both wood- and lipid-based feedstock pathways are significantly lower than
the diesel standard carbon intensity.

Figure 2. Carbon intensity scores of renewable diesel pathways by feedstock compared to the diesel
standard carbon intensity
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Opportunities for renewable diesel in a Midwestern clean fuels policy

GENERATING CREDITS AND VALUE

Credits are generated by fuels with carbon intensities lower than the standard, which declines over time based on the
policy. The difference between a fuel’s carbon intensity and the carbon intensity set by the standard in any given year
determines the number of credits it can generate. The dollar value of credits varies according to market forces but
would be expected to be between $100 and $200 per ton in a Midwestern clean fuels policy based on historic credit
prices from existing clean fuel policy markets. Table 2 shows theoretical credit values gener-ated by the modeled types
of renewable diesel under a midpoint 3.4% reduction from the initial baseline for a policy that would aim to achieve a
15% carbon intensity reduction by the end of the reduction period. The policy would determine the actual allocation and
distribution of credits to appropriate entities.

Table 2. Snapshot of credit values generated by natural gas pathways at a midpoint 3.4% carbon intensity

reduction
FUEL CREDIT GENERATION POTENTIAL
for credit values: $100 - $200 / ton
Wood (GREET Default) $0.72 - $1.45 per gallon
Algae $0.46 - $0.92 per gallon
Canola $0.70 - $1.41 per gallon
Jatropha $0.53 - $1.06 per gallon

Tallow $0.82 - $1.64 per gallon

Note: Credit value assumes a market price of $100/ton and $200/ton. Great Plains Institute calculated the credit values.

ACHIEVING ECONOMIC AND ENVIRONMENTAL GOALS
THROUGH A MIDWESTERN CLEAN FUELS POLICY

The Midwest stands to gain economic and environmental benefits from a clean fuels policy —even more so than
California has from its long-running low-carbon fuel standard. California’s standard has provided growth opportunities
for lower-carbon fuels, including significant value for Midwestern low-carbon fuels exported to California. A Midwestern
clean fuels policy, through a technology-neutral and performance-based approach, has the potential to use similar
market-based mechanisms to develop demand growth in the region without the need to import fuel. Establishing a
clean fuels policy in the Midwest would support development of clean fuel projects and deliver environmental benefits
like greenhouse gas emission reductions, nitrogen loss reductions, improved water and air quality, and others for

the region. It would also reduce reliance on federal policy and policy makers in other states and retain autonomy for
Midwestern states.

For more information and to stay updated on efforts to advance a Midwestern clean fuels policy, contact
Brendan Jordan at bjordan@gpisd.net or visit www.betterenergy.org.

The Midwestern Clean Fuels Policy Initiative brings together a diverse group of stakeholders to help create economic benefits for the region
through policy, research, and education on the production and use of cleaner fuels. The Initiative is facilitated by the Great Plains Institute, a
nonpartisan, nonprofit organization that is transforming the energy system to benefit the economy and environment.
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