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February 20, 2024 
 
The Honorable Liane Randolph 
Chair 
California Air Resources Board  
1001 I St 
Sacramento, CA 95814 
 
Re: Proposed Low Carbon Fuel Standard Amendments   
 
Dear Chair Randolph and Members of the Board, 
 
The Renewable Fuels Association (RFA) appreciates the opportunity to comment on the 
proposed amendments to the Low Carbon Fuel Standard (LCFS). The RFA is the 
leading trade association for America’s ethanol industry. Our mission is to drive growth 
in sustainable renewable fuels and bioproducts for a better future. 
 
The RFA supports the LCFS and looks forward to continued engagement in this 
process to strengthen and extend the program beyond 2030. The RFA is also working 
around the country in collaboration with other stakeholders to develop and implement 
clean fuel programs in other states. 
 
The RFA has commented extensively over the last two years during the California Air 
Resources Board’s (CARB) process of modifying and updating the LCFS program.  We 
will not reiterate those comments here, but are attaching them to this letter, in order to 
enter them into the public record for the LCFS rulemaking and to encourage further 
refinement of the LCFS.  To date, most of our substantive comments have not received 
adequate responses from staff.  Our comments here address new items introduced in 
the rulemaking package and some further elaboration of earlier comments. 
 
The proposed sustainability requirements for crop and forestry feedstocks are 
vague, overreaching, and unnecessary for U.S.-produced biofuel feedstocks. 
 
The proposed amendments to the LCFS released at the end of 2023 include a 
sustainability certification program which is a new concept that has never been 
introduced or discussed at any public workshop or hearing during the two years of the 
LCFS modification process.  It is problematic from a public process perspective to 
introduce a concept with wide-ranging policy implications and cost burdens to feedstock 
and clean fuel producers with no corresponding clear justification or demonstrated 
benefits of such a program. 
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In CARB staff’s Initial Statement of Reasons, the rationale for a feedstock certification 
program is a stated concern over deforestation or adverse land use change resulting 
from a rapid increase in biofuel production.  As was documented in the RFA comments 
of August 8, 2022, the total acreage of cropland in the U.S. has steadily declined for 
decades, including since the beginning of both the federal Renewable Fuel Standard 
(RFS) in 2005 and the LCFS in 2011.  This was reinforced by the 2022 Census of 
Agriculture released by USDA just last week, which showed that the amount of cropland 
in the U.S. fell by an additional 14 million acres, or 4%, since the prior Census in 2017. 
The decline in cropland area has occurred even as ethanol output increased 
substantially from the modest volumes of the early 2000s (Figure 1). 
 

Figure 1: U.S. Cropland Area Compared to Ethanol Production 

 
Sources: U.S. Dept. of Agriculture, Census of Agriculture (cropland area); U.S. 
Energy Information Administration (ethanol production) 

 
As also documented in our prior comments, significant increases in biofuel production 
have been made possible by continuous crop yield and biofuel production efficiency 
improvements. From 1997 to 2022, three-quarters of the increase in U.S. corn 
production was attributable to rising yields, while only one-quarter came from higher 
acreage, based on an RFA analysis of Census data.1  
 
It should be emphasized that the RFS already contains provisions to protect against any 
expansion of cropland for biofuel feedstock production from a 2007 baseline.  
 

 
1 https://ethanolrfa.org/media-and-news/category/blog/article/2024/02/ag-census-confirms-cropland-
decline-adoption-of-environmental-practices 

https://ethanolrfa.org/media-and-news/category/blog/article/2024/02/ag-census-confirms-cropland-decline-adoption-of-environmental-practices
https://ethanolrfa.org/media-and-news/category/blog/article/2024/02/ag-census-confirms-cropland-decline-adoption-of-environmental-practices
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Imposing a third-party verification system for feedstock certification places an extreme 
audit burden on feedstock suppliers and biofuel producers without any clearly defined 
benefit. The audit report summaries would need to be designed so that their publication 
does not result in the disclosure of sensitive or confidential business information. 
 
It is difficult to understand what is being proposed, as even the term “sustainability” is 
not defined in the proposed amendment.  Moreover, the requirement that the 
certification system include social criteria could take it far afield from being an 
environmental safeguard and could introduce subjectivity regarding the criteria that are 
included. 
 
This provision needs extensive stakeholder engagement and analysis before being 
considered for inclusion in any amendment to the LCFS program.  At least for U.S.-
sourced feedstocks and biofuel production, there is no substantiable reason to impose 
this vague, yet cumbersome system. 
 
Consistency across transportation fuel technologies is another issue with the 
sustainability provisions in the LCFS proposed amendments.  If feedstocks for biofuels 
are to be examined across yet-to-be-defined sustainability criteria, then so should other 
raw materials and technologies.  For instance, with the projections for a massive 
increase in new electric vehicles, what are the sustainability considerations for the 
corresponding massive increase in the amount of mining for lithium, cobalt and other 
metals involved in battery production? 
 
A precedent close to what is being suggested for sustainability requirements is the Land 
Use and Biodiversity (LUB) provisions of Canada’s recently adopted Clean Fuel 
Regulation (CFR).   Based on analysis provided to Environment and Climate Change 
Canada, the agency implementing the CFR, the U.S. was granted feedstock recognition 
on November 9, 2023, certifying that U.S. feedstocks comply with the LUB criteria 
covering all bio-based diesel and ethanol shipped to Canada from the U.S.  If California 
moves ahead with any feedstock certification program, there should be a provision 
comparable to the Canadian CFR to designate all U.S.-produced biofuels as being in 
compliance with the program so long as aggregate cropland acreage in the U.S. does 
not expand beyond a given baseline.  
 
The RFA and many other stakeholders have commented repeatedly on the need to 
develop farm level crediting for carbon-reducing agricultural practices such as cover 
cropping, no till, and lower carbon inputs.  There is a tremendous opportunity to 
incentivize carbon reductions in agricultural production which would meaningfully 
contribute to lower carbon intensity from the biofuels that continue to be a critically 
important contributor to the success of the LCFS.  Any consideration of sustainability 
certification should include the opportunities for farm level crediting of lower-carbon 
farming practices.  
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Higher blends of ethanol are an immediate option for maximizing carbon 
intensity reductions, lowering criteria emissions, and reducing consumer 
costs in the LCFS.  Concurrent with adoption of LCFS amendments, CARB 
should initiate a rulemaking to certify E15 blends in California.  
 
With Montana’s approval of E15 in December of 2023, California is now the only state 

not recognizing the blend as a legal fuel.  Decarbonizing the liquid fuels that will be in 

the market for decades to come is a critically important complement to electrification in 

achieving the goals of the CARB Scoping Plan.  Science informs us that time is of the 

essence to achieve maximum GHG reductions now.  E15 is the leading opportunity 

under the LCFS to immediately and significantly further reduce GHG emissions while at 

the same time reducing criteria pollutant emissions and consumer costs.  Higher 

ethanol blends in California will not lead to substantial increases of ethanol in the 

California fuels market, but rather utilize existing supplies to displace more petroleum as 

gasoline consumption in California declines, meeting both decarbonization and 

petroleum displacement goals.   

Ethanol has been a workhorse of the LCFS program generating one-quarter of the 
credits program to date. Opening the LCFS to higher blends of ethanol supports a more 
stringent compliance curve resulting in greater GHG and criteria pollutant reductions. A 
vehicle emissions study co-funded by CARB demonstrated remarkable air quality 
benefits when increasing the blend of ethanol from 10 to 15 percent.  E15 as the 
standard fuel in California would result in an additional annual reduction of two million 
metric tons of GHGs while reducing the cost of gasoline to consumers.   
   
RFA is part of the broad coalition of clean fuel suppliers who have documented through 

analysis by ICF that carbon reductions of over 40 percent by 2030 are readily 

achievable.  E15 is a significant contributor to these additional carbon reductions. The 

ICF analysis has been shared with CARB Board members and staff. 

Additional credit generation in the gasoline pool is critical in the near term to reverse the 

growing and alarming trend of large deficit balances in the light duty transportation 

sector.  Figure 2 and Figure 3, which are updated from prior RFA comment letters, show 

the credit surpluses in the overall LCFS program due to large credit generation from 

RNG and bio-based diesel (now 60 percent of total diesel consumption) contrasted with 

the large deficits in the gasoline pool, where ethanol is limited to ten-percent blends 

(E10) and petroleum continues to be the dominant source of fuel. 
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Figure 2: Total California LCFS Credits and Deficits for All Fuels 

 

Source: California Air Resources Board 

Figure 3: Net Credits (Deficits) Generated by Gasoline, Ethanol and Charging of 
On-road Electric Vehicles, Excluding Heavy-duty Vehicles 

 

Source: RFA Analysis of California Air Resources Board data 
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The Department of Finance was correct in responding to the SRIA by questioning the 

assumption that E10 would be the standard ethanol blend through 2045 when the 

consequence is greater dependence on liquid petroleum fuel, which runs counter to 

stated CARB policy.  The response by CARB to the Department of Finance in defending 

the E10 assumption was misleading.  The Multimedia Working Group (MMWG) process 

evaluating E15 blends has been ongoing for over three years and is nearly complete, 

merely waiting for finalization by CARB staff to then refer to the Environmental Policy 

Council for a final recommendation.   

Due to California leading underground tank policies, all underground tanks in California 

are legally required to be compatible with E15 and higher blends as of January 1, 2024. 

Virtually all the cars on the road are approved by EPA for E15 use and virtually all the 

new dispensers sold are warrantied for at least E15 blends.  With E15 approval by 

CARB, fuel marketers will have the option of providing a lower cost and cleaner fuel 

choice to consumers.   

CARB has expressed interest in leveraging federal support in meeting LCFS and 

climate neutrality goals.  The Inflation Reduction Act (IRA) of 2022 allocated $500 

million to the High Blend Infrastructure Incentive Program (HBIIP) to support the 

building of new infrastructure for the distribution of higher blends of both ethanol and 

biodiesel produced from agricultural products.  The first round of $50 million in HBIIP 

funding is committed with $450 million still available over the next several years.  This 

program is available to California businesses to invest in new infrastructure for 

dispensing E15 and higher ethanol blends.   

SB 32, which extended the goals of California’s groundbreaking AB 32 legislation, is 

clear in the mandate for CARB to adopt rules and regulations to “achieve the maximum 

technologically feasible and cost-effective greenhouse gas emissions reductions.”  

California’s exemption from the Clean Air Act to implement its own clean air programs is 

predicated on the state’s regulations going further than the federal government on 

improving air quality and human health. Expeditiously approving E15 use in California is 

consistent and necessary for CARB to comply with both state and federal clean air 

policies. 

As commented by the RFA from the beginning of this process, E15 certification should 

be part of the current LCFS rulemaking.  We respectfully ask that the CARB Board 

direct staff to expedite the simple gasoline specification change allowing for (not 

mandating) E15 to facilitate greater emissions reductions, petroleum displacement and 

cost savings as soon as possible to advance the success of the LCFS program.   
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Allowing the Auto Acceleration Mechanism (AAM) to be triggered as early as 2026 

and to apply to consecutive years would be more effective in supporting a robust 

LCFS. 

RFA supports the AAM and the conditions proposed to trigger a pulling forward of the 

compliance schedule by one year.  The current proposal prohibits the AAM from starting 

before 2027 and being triggered in two subsequent years, requiring a one-year break 

before it can be triggered again even if in that subsequent year the conditions are met. 

To support a robust LCFS compliance curve, we support the AAM implementation in 

2026 and dropping the skip-year requirement.  Carbon markets are efficient in 

responding to supply/demand imbalances.  Delaying implementation of the AAM until 

2027 or a waiting an extra year if the market is out of balance will create inefficiencies 

and undermine the objective of the LCFS to maximize carbon emission reductions. 

Indirect accounting for low carbon intensity hydrogen production through 

purchase power agreements (PPAs) should be extended to the production of all 

low- to zero-carbon biofuels. 

In the interest of both technology neutrality and maximizing renewable electricity 

production and carbon emission reductions, the use of PPAs for book-and-claim 

accounting should be extended beyond just hydrogen.  RFA supports the concepts for 

PPA accounting to ensure new or expanded capacity, delivery to local balancing 

authorities and quarterly matching. Extending these concepts to biofuel producers 

supports further increases in renewable electricity production and further decreases in 

the carbon intensity of liquid biofuels.   

RFA reiterates its support in prior comments for book-and-claim accounting to also be 

extended to the use of biogas delivered to a pipeline for displacing fossil natural gas in 

the production of liquid biofuels.  This could be subject to the same additionality, 

deliverability and balancing measures being proposed under the PPA construct.  

The LCFS and Scoping Plan have an overarching objective to maximize carbon 

reductions as quickly as possible to achieve carbon neutrality no later than 2045. 

Appropriately and consistently extending indirect accounting for both renewable 

electricity and biogas for liquid biofuel production is a valuable and necessary tool in 

achieving the state’s aggressive climate targets. 

The carbon intensity of ethanol is falling faster than any other low carbon fuel supplied 

to California and RFA ethanol producers have committed to zero carbon ethanol 

production before 2050.  While RFA supports the LCFS, the current proposed 

amendments to the LCFS program are falling short of maximizing technologically 

feasible and cost-effective greenhouse gas emission reductions that are possible when 

utilizing higher blends of ethanol and indirect accounting for renewable process energy 

incorporation in ethanol production.   
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The proposed credit true-up for entities achieving a lower verified operational CI 

is a reasonable step to recognize GHG emissions reductions that have been 

achieved. However, the deficit multiplier for a verified CI exceedance is 

disproportionate. 

RFA supports the proposal to allow credits to be placed in the account of a fuel 

reporting entity that achieves a lower verified operational CI for a fuel pathway, as this 

will provide additional incentive to reduce GHG emissions. However, the proposed 

measure to allocate deficits to entities with a CI exceedance is disproportionate to the 

treatment of entities achieving a lower verified operational CI and is unnecessarily 

punitive, as the number of deficits is four times the difference between the verified 

operational fuel pathway CI and the reported CI, multiplied by the quantity of fuel. A 

more equitable treatment of these mirror-image cases would be merited, and the deficit 

multiplier should be eliminated or greatly reduced. 

 

The requirement that there be rotation of verification bodies/individual verifiers 

every six years should be revised. 

The prohibition against the same verification body or individual verifier performing 

validation and verification services for more than six consecutive years is not newly 

proposed, but the January 1, 2026 date when entities that are required to use these 

services would start having to change providers is fast approaching and would occur 

during the timeframe covered by the proposed amendments. Such changes would be 

disruptive and costly, and CARB’s objectives can be accomplished through less-rigid 

means. Specifically, it would be sufficient to require that the person(s) leading the 

verification organization’s services for a client be rotated every six years. 

 

Thank you again for the opportunity to submit these comments. RFA looks forward to 

working with CARB staff and other stakeholders to strengthen and extend the 

successful LCFS program. 

 

Sincerely, 

 

 

Scott Richman 

Chief Economist 
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June 6, 2023 
 
Ms. Cheryl Laskowski, Branch Chief  
Transportation Fuels Branch 
California Air Resources Board  
1001 I St 
Sacramento, CA 95814 
 
Re: Low Carbon Fuel Standard Workshop May 23, 2023  
 
Dear Ms. Laskowski, 
 
The Renewable Fuels Association (RFA) appreciates the opportunity to comment on the 
workshop regarding the consideration of potential Acceleration Mechanisms to the Low 
Carbon Fuel Standard (LCFS) program held on May 23, 2023. The RFA supports the 
LCFS and looks forward to continued engagement in this process to strengthen and 
extend the program beyond 2030. The RFA is also working around the country in 
collaboration with other stakeholders to develop and implement LCFS and other clean 
fuel programs in other states. 
 
The RFA has commented extensively on the key issues of the LCFS modifications in 
our letter of August 8, 2022, following the July 27, 2022 LCFS workshop, our letter of 
December 20, 2022, following the November 9, 2022 LCFS workshop, and our letter of 
March 15, 2023 following the February 22, 2023 workshop.  These new comments 
should be considered in combination with the earlier comments and are responsive to 
CARB staff’s request at the most recent workshop for stakeholder input on the topics of 
a potential stepdown in the compliance curve and acceleration mechanisms. 
 
A stepdown in the compliance curve in 2024 is the single most important step 
CARB can take to strengthen the LCFS. 
 
The LCFS program’s outstanding success has resulted in overcompliance, ballooning 
the credit bank and undercutting credit prices.  This is dampening new investment in 
low- to zero-carbon fuels.  A stepdown of at least five percent from the current 
compliance curve will send the right long-term price signal, while also facilitating a 
significant strengthening of the 2030 target from the scheduled 20 percent to greater 
than 40 percent.  The RFA is working with a broad coalition of fuel providers who have 
commissioned ICF to demonstrate both a central and higher ambition case to CARB on 
what the clean fuels industry is prepared to deliver by way of carbon intensity 
reductions. 
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Higher blends of ethanol are a cost-effective and immediate option for 
maximizing carbon intensity reductions in the LCFS. CARB should include E15 
approval in the upcoming LCFS rulemaking package. 
 
At the most recent workshop, the CARB presentation identified the objectives of the 
new LCFS rulemaking: to support increased low-carbon fuel supply, provide long-term 
price signals and increase regulatory clarity to support deeper transportation 
decarbonization, and to leverage new federal programs with complementary LCFS 
policies.  
 
Consistent with these objectives, CARB should include with the rulemaking an approval 
of E15 as a legal fuel in California.  If E15 had been used in California in 2022 rather 
than E10, that alone would have allowed the LCFS compliance target to be nearly 2 
percent lower. Migration of the market to E15 over the course of this decade would 
enable a 2.5 percent reduction of the current 2030 target against the 2010 baseline, 
based on a combination of the expected improvement in ethanol’s carbon intensity and 
the forecast decrease in finished gasoline consumption resulting from the Advanced 
Clean Cars II regulation.   (Please see our calculations at the bottom of this comment 
letter.)   
 
When the E10 cap is removed from the CATS model, the model immediately selects 
usage of E15 as a cost-effective way to achieve additional carbon reductions.  California 
and Montana are the only two states not recognizing E15 as a legal fuel.  The recently 
passed IRA includes billions of dollars to support the significant lowering of the carbon 
intensity of ethanol through CCS, climate smart ag and other efficiency improvements.  
Not including E15 certification in the current LCFS rulemaking would be inconsistent 
with the stated goals of the LCFS, sending a contradictory and confusing message to 
the market on what carbon reduction goals are possible. 
 
It is also important to note that increasing the ethanol blending rate will not result in 
large increases in ethanol consumption in California but will displace larger volumes of 
fossil energy use and increase the market share of renewable liquid fuels as overall 
gasoline volumes decline rapidly with continued electrification.  Projected out to 2045 
when California has committed to carbon neutrality, there will still be billions of gallons 
of liquid fuels in the market and these fuels must be ultra-low to zero carbon to achieve 
that goal.  In the gasoline pool, ethanol is the only commercially available fuel that 
meets this test. Even in emerging renewable gasoline blends, ethanol will still be 
needed to help raise octane, dilute sulfur, increase oxygen content and provide other 
desirable properties (e.g., Chevron’s new renewable gasoline blend contains 15% 
ethanol1). 
 

 
1 https://www.chevron.com/-/media/chevron/newsroom/2023/Q2/renewable-gasoline-blend-factsheet-
may-2023.pdf 
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A properly constructed Acceleration Mechanism is helpful for sending a 
consistent market signal for innovation and investment in additional supplies of 
low carbon fuels. 
 
The current low credit prices under the LCFS are clearly inhibiting new investment in 
low carbon fuel production.  The long period of time (up to three years) to update the 
LCFS given the regulatory process in California is creating uncertainty as to the longer-
term trajectory of the program.  In combination with an immediate stepdown of the 
LCFS program in 2024, an Acceleration Mechanism could address this problem. 
RFA generally agrees with the concepts presented by AJW and believes that an 
acceleration formula should incorporate ratios of credit and deficit generation as well as 
ratios of such generation to the overall size of the credit bank. 
 
It is critically important for CARB to move quickly and concisely in strengthening the 
LCFS program.  Timely and accurate modelling and scenario development, with input 
from the coalition of stakeholders that are supporting the ICF analysis, is an important 
and valuable tool in this regard.   
 
Ethanol is a top generator of credits in the LCFS program, accounting for three of every 
10 credits generated since the program’s inception.  But constraining ethanol’s use to 
E10 is sacrificing additional carbon reductions possible today.  We urge CARB to 
include E15 approval as part of the regulatory package for the current LCFS 
modifications under consideration, which will allow the ethanol industry to help displace 
more fossil fuel in California and lower carbon emissions now.   
 
An accurate modelling of ethanol’s benefits and an integration of CARB fuels policy to 
incentivize higher ethanol blends will result in immediate reductions of GHG emissions 
and criteria pollutants while lowering the cost of compliance to obligated parties and 
California consumers. 
 
RFA looks forward to working with CARB staff and other stakeholders to strengthen and 
extend the successful LCFS program. 
 
 
Sincerely,  
 
 
 
Scott Richman 
Chief Economist  
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Actual If E15 Used Difference If E10 Used If E15 Used Difference

Volumes (Mil Gal)

Finished Gasoline 13,700 13,918 218 9,700 9,854 154

CARBOB in:

E10 12,330 8,730

E15 11,830 8,376

Total 12,330 11,830 -500 8,730 8,376 -354

Ethanol in:

E10 1,370 970

E15 2,088 1,478

Total 1,370 2,088 718 970 1,478 508

Carbon Intensity (gCO2e/MJ)

CARBOB 101.7 101.7

Ethanol 59.2 35.0

Gasoline CI Benchmarks/Targets (gCO2e/MJ) 89.5 79.6

Revised 2010 Baseline 99.4

Energy Density (MJ/Gal)

CARBOB 119.53

Ethanol 81.51

LCFS Credits (Deficits) (Mil MT)

CARBOB -18.0 -17.3 0.7 -23.1 -22.2 0.9

Ethanol 3.4 5.2 1.8 3.5 5.4 1.8

Finished Gasoline Total -14.6 -12.1 2.5 -19.6 -16.8 2.8

Addl. Gas CI Benchmark Reduction due to E15

g CO2e/Gal Gasoline -1,066 -870 196 -2,020 -1,706 314

MJ/Gal Gasoline 116 114 116 114

Addl. CI Benchmark Reduction (gCO2e/MJ) 1.6 2.5

Reduction as Percentage of:

2010 Baseline 1.6% 2.5%

Annual Benchmark/Target 1.8% 3.1%

Based on 2022 Estimates 2030 Projection

 
Note: Excludes E85 since volume would not be expected to change due to E15 adoption 
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March 15, 2023 
 
Ms. Cheryl Laskowski, Branch Chief  
Transportation Fuels Branch 
California Air Resources Board  
1001 I St 
Sacramento, CA 95814 
 
Re: Low Carbon Fuel Standard Workshop February 22, 2023  
 
Dear Ms. Laskowski, 
 
The Renewable Fuels Association (RFA) appreciates the opportunity to comment on the 
workshop on potential changes to the Low Carbon Fuel Standard (LCFS) program held 
on February 22, 2023. The RFA supports the LCFS and looks forward to continued 
engagement in this process to strengthen and extend the program beyond 2030. The 
RFA is also working around the country in collaboration with other stakeholders to 
develop and implement LCFS and other clean fuel programs in other states. 
 
The RFA commented extensively on the key issues of the LCFS modifications in our 
letters of August 8, 2022 (in response to the July 27, 2022 LCFS workshop) and 
December 20, 2022 (regarding the November 9, 2022 workshop).  These new 
comments should be considered in combination with the earlier comments and are 
responsive to CARB staff’s request at the most recent workshop for stakeholder input 
on specific topics. 
 
Since the earlier workshops were considered informal workshops, and the February 
workshop is considered the first formal workshop for the proposed LCFS modifications 
rulemaking, we are including the earlier comments with this comment letter to ensure 
that they are included in the formal rulemaking record.   
 
 
Higher blends of ethanol are necessary to meet the goals of the newly adopted 
CARB Scoping Plan. 
 
The CARB presentation at the last workshop identified the current Decade of Action to 
achieve the near-term statewide goal of achieving a 48% reduction of GHG emissions 
below 1990 levels by 2030 and a rapid transition away from fossil fuels in the 
transportation sector.  In addition to aggressive electrification goals, higher blends of 
low- to zero-carbon ethanol are a critical component of achieving the 2030 targets on 
the path to carbon neutrality by 2045.  CARB has all the data to support the immediate 
approval of E15 for use in California.  Migrating all E10 to E15 in California today would 
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result immediately in approximately 2 million metric tons annually of additional GHG 
reductions while also reducing criteria pollutants and toxics, all at a lower cost to 
California consumers. 
 
As RFA has commented before, while the overall LCFS program has resulted in a 
significant credit surplus (currently over 13 million metric tons with the most recent third 
quarter report of 2022), the deficit generation in the gasoline pool continues to grow 
rapidly with a current deficit balance of 40 million metric tons and accelerating as shown 
below.   
 
             LCFS Credits/Deficits Associated with Finished Motor Gasoline and Onroad EV Charging 
                                                                    Q1 2011-Q3 2022 

 
 
The RFA and a preponderance of stakeholders support both strengthening the 2030 
carbon reduction target to at least 30 percent and a stepdown of the current compliance 
curve starting in 2024.  Without addressing the growing deficit generation in the 
gasoline pool, such a robust strengthening of the compliance curve will not be possible. 
With a greater inclusion of higher ethanol blends in the California gasoline supply, RFA 
believes that the 2030 target reduction could be moved to as much as 35 percent.  
Oregon has strengthened their Clean Fuels Program compliance target to 37 percent by 
2035, and the modelling to support this includes both a transition of gasoline blends to 
E15 and significant growth in the E85 market.  
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Beyond 2030, intermediate blends above 15 percent and continued growth of E85 are 
needed to further displace fossil fuels and achieve carbon neutrality.  The Scoping Plan 
includes a large volume of “bio-based gasoline” in achieving carbon neutrality.  Ethanol 
is the only commercially practical and affordable “bio-based gasoline” substitute in the 
market today, and the LCFS and other CARB policies must clear unnecessary 
regulatory hurdles to its increased use.  Simply stated, by not encouraging higher 
blends of low- and zero-carbon ethanol in the transportation market today, CARB would 
be abdicating its own stated goal of maximizing GHG reductions as soon as possible.   
 
 
Further modify the CATS model to better reflect current and projected ethanol 
economics, carbon intensities and volumes. 
 
RFA appreciates the revisions in version two of the CATS model that were partially 
responsive to our comments on carbon intensities and carbon capture and 
sequestration (CCS), but we believe further revisions would more appropriately reflect 
the current market and future trends in the ethanol industry. 
 
The updated CATS model incorporates the average carbon intensity (CI) of ethanol in 
the market today and assumes that CI improvements will continue in the future. Yet, it 
also assumes that the CI of ethanol produced at facilities using CCS will remain at a 
constant 35 gCO2e/MJ through 2045. Given trends in agricultural practices and in the 
processing of both corn starch and corn fiber ethanol, which were well documented in 
the RFA comment letter of December 20, 2022, it is reasonable to expect substantial 
reductions in the CI of ethanol over the next two decades. Accordingly, for ethanol 
produced using CCS, the model should be modified to assume the CI will decline to 
zero CI by 2045. This is consistent with recent research and the 2021 pledge by RFA’s 
producer-members to ensure that ethanol achieves net zero lifecycle GHG emissions, 
on average, by 2050 or sooner.1 
 
Additionally, the CATS model baseline should reflect rapid adoption of E15 starting in 
2024 for the reasons discussed above, and CARB should consider loosening the 
binding constraint on E85 usage. RFA would also draw attention to the comments in our 
December 20, 2022 letter regarding corn price, ethanol conversion costs, E85 
infrastructure costs and corn distillers oil, which have not yet been addressed or, in the 
case of conversion costs, were adversely revised in the latest version of CATS, 
apparently without referencing available survey-based data.   
 
Regarding E85, the CATS model assumes a 2022 volume of 49 million gallons of E100 
equivalent, which translates to approximately 62 million gallons of E85, a volume similar 
to that reported for 2021. While CARB has not yet published E85 sales for 2022, our 
market sources would suggest that the E85 number is closer to 100 million gallons.  The 
success of the LCFS and attractive pricing of E85 in California (selling for $1.50 to 

 
1 https://ethanolrfa.org/pledge 
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$2.00 per gallon less than gasoline) has resulted in approximately 60-percent increases 
in E85 demand annually over the last two years.  The CATS model should be adjusted 
to the actual number for E85 sales in 2022. E85 is an extremely effective GHG 
reduction strategy in California and should be further incentivized in the LCFS program. 
 
RFA is available to provide CARB staff with information on the topics raised regarding 
the CATS model. With updated and more accurate assumptions, CATS will “choose” 
more low- to zero-carbon ethanol as one of the most cost-effective ways to lower GHG 
emissions now and out to 2045 and reduce the pervasive LCFS deficits generated by 
the gasoline pool.  
 
 
An Acceleration Mechanism is appropriate for sending a consistent market signal 
for innovation and investment in new supplies of low carbon fuels. 
 
The current low credit prices under the LCFS are clearly inhibiting new investment in 
low carbon fuel production.  The long period of time (up to three years) to update the 
LCFS given the regulatory process in California is creating uncertainty as to the longer-
term trajectory of the program.  Some form of an Acceleration Mechanism could 
address this problem. 
 
Of the concepts advanced by CARB, RFA believes that a mechanism based on some 
ratio of credit to deficit generation on an annual basis would be the preferred approach 
for triggering a compliance mechanism.  This is a preliminary assessment, and we look 
forward to working with CARB staff and other stakeholders in building longer-term 
market certainty into the LCFS modifications.  
 
It is critically important for CARB to move quickly and concisely in strengthening the 
LCFS program.  Timely and accurate modelling and scenario development through the 
CATS model and other analyses is a valuable tool in this regard.   
 
Ethanol has generated the single largest volume of credits in the LCFS program, 
accounting for roughly four of every 10 credits generated since the program’s inception.  
But constraining ethanol’s use to 10 percent blends is sacrificing additional carbon 
reductions possible today.  We urge CARB to move quickly to adopt regulations 
approving E15, which will allow the ethanol industry to help displace more fossil fuel in 
California and lower carbon emissions now.   
 
An accurate modelling of ethanol’s benefits and an integration of CARB fuels policy to 
incentivize higher ethanol blends will result in immediate reductions of GHG emissions 
and criteria pollutants while lowering the cost of compliance to obligated parties and 
California consumers. 
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RFA looks forward to working with CARB staff and other stakeholders to strengthen and 
extend the successful LCFS program. 
 
Sincerely,  
 
 
 
Scott Richman 
Chief Economist  
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August 8, 2022 
 
Ms. Cheryl Laskowski, Branch Chief 
Transportation Fuels Branch 
California Air Resources Board 
1001 I St 
Sacramento, CA 95814 
 
Re: Low Carbon Fuel Standard July 7th , 2022 Workshop 
 
Dear Ms. Laskowski, 
 
The Renewable Fuels Association (RFA) appreciates the opportunity to comment on the 
workshop on potential changes to the Low Carbon Fuels Standard (LCFS) program held 
on July 7, 2022. The RFA supports the LCFS and looks forward to continued 
engagement in this process to strengthen and extend the program beyond 2030.  The 
RFA is also working around the country in collaboration with other stakeholders to 
develop and implement similar programs in other states.  
 
These comments update many of the RFA comments in our letter of January 7, 2022, 
following the December 2021 LCFS workshop, and are responsive to CARB staff’s 
request at the most recent workshop for stakeholder input on specific topics. 
 
The integrity of the LCFS depends on maintaining technology neutrality. 
 
The hallmark of success of the LCFS is its market-based, technology-neutral approach 
that is driven by the carbon intensity scores of all fuels whether generating credits or 
deficits.   The RFA supports California’s goal of carbon neutrality by 2045.  This is an 
aggressive, but achievable goal that will require a broad portfolio of low- and zero-
carbon fuel solutions.  The LCFS is a centerpiece policy in California’s decarbonization 
efforts and modifying and extending the LCFS regulation beyond 2030 is necessary to 
achieve carbon neutrality.  Any new policies that are introduced to incentivize new 
innovations and technology development should be equitably available to all low carbon 
fuels. 
   
A cap on crop-based biofuels is not necessary, would be inconsistent with the 
technology-neutral design of the LCFS, and would chill investment in lower-
carbon fuel technologies. 
 
During the workshop, CARB staff noted that some stakeholders had expressed concern 
about the LCFS increasing demand for lipid-based feedstocks for biofuels. While this 
discussion was focused primarily on lipid-based feedstocks for renewable diesel and 
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biodiesel, RFA believes capping any low-carbon fuels under the LCFS is contrary to the 
successful market-based and technology-neutral design of the LCFS.  The inclusion of 
substantial land use change emissions factors in the program’s carbon intensity scoring 
framework already serves to constrain the use of certain feedstocks and biofuels under 
the LCFS.  And as discussed in these comments, and as documented in studies and 
data analysis, the iLUC factor in the LCFS for corn ethanol is overstated and should be 
adjusted downward. The use of ethanol is also already constrained by federal and state 
regulations that allow only 15% ethanol (E15) to be used in conventional light-duty 
automobiles.  
 
California is one of only two states that does not yet allow the sale of E15. If some 
LCFS stakeholders feel it is necessary to take credit generation pressure off lipid-based 
biofuels like renewable diesel, the easiest and fastest way to do that would be to 
approve the use of E15.  
 
Further, capping the use of certain feedstocks (like corn) for ethanol production would 
have no impact whatsoever on consumer food prices or food price inflation rates. 
Indeed, it has been very well established that the primary driver of food price inflation is 
energy price inflation (i.e., since energy is used at every step in the food production 
supply chain). Thus, programs like the LCFS that encourage greater use of lower-cost, 
lower-carbon alternatives to petroleum play a role in fighting the effects of petroleum 
market volatility on food inflation. Capping the use of biofuels would only exert more 
pressure on petroleum markets, drive petroleum prices higher, and spur additional food 
price inflation.  
  
U.S. ethanol production peaked in 2018 at approximately 16 billion gallons. The 
pandemic, structural marketplace changes (e.g., more fuel-efficient cars, higher gas 
prices, higher sales of electric vehicles and increased working from home) have 
suppressed gasoline consumption and by extension, the usage of ethanol.  The EIA 
forecasts only negligible growth in domestic ethanol production and consumption 
between 2023 and 2030 and increases in corn productivity (i.e., yield per acre), are 
generally expected to outpace any increases in the use of corn for ethanol over the next 
decade. 
 
Meanwhile, modest increases in ethanol production combined with the allowance to sell 
higher blends can help accelerate the decline in gasoline consumption in California that 
will be necessary to achieve carbon neutrality by 2045. Given the volume of petroleum 
fuels that will continue to be in use in 2040 and beyond, accelerated carbon removal is 
essential in achieving carbon neutrality. This is fully recognized in California’s Draft 
2022 Scoping Plan. 
  
Ethanol has the unique ability to combine low carbon fuel production with carbon 
removal through CCS.  Two ethanol plants in the US have already commercialized 
CCS, and the industry is poised for widescale adoption of CCS as long as the 
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appropriate federal and state policy signals remain in place.  Capping crop-based 
biofuels in the LCFS would send the wrong signal to a biofuels industry that is making 
significant investment in low- and zero-carbon technologies and represents the most 
immediate and economic path to CCS.  
 
US farmers have supported the significant growth in biofuel production while continuing 
to supply growing food, feed, and fiber markets.  We are attaching to this letter an RFA 
presentation that goes into more detail on this topic.  In summary, due to productivity 
gains in agricultural production and processing, U.S. farmers have easily satisfied 
demand growth in all market segments on less crop acreage than in 2007 when the 
RFS2 regulations were implemented.   
 
Feed corn is the primary feedstock for U.S. ethanol.  The production process converts 
the starch in the corn kernel to ethanol, while concentrating the feed value in the form of 
high protein feed (DDGS) and the industry continues to fraction off more valuable 
components of the corn kernel such as corn oil that is an ultra-low carbon input for 
renewable diesel production and fiber that can be converted to cellulosic ethanol.   
 
Processes to further concentrate the protein for higher value protein markets also 
increases the corn oil yield.  Today, there is over 150 million gallons per year of 
cellulosic corn fiber ethanol delivered to California and this amount could grow 
significantly over the next several years with the right market signals provided by the 
LCFS in California and similar programs in other states.  Capping crop-based biofuel 
production would be the wrong market signal for an industry that continues to grow and 
innovate in meeting food, feed, fiber, and fuel markets. 
 
 
RFA supports CARB staff’s consideration of stronger LCFS compliance curves 
before and after 2030.   
 
Strengthening the compliance curves is appropriate to harmonize the LCFS with the 
goal of carbon neutrality by 2045, and it sends the long-term market signal necessary to 
encourage the significant new investment in innovative technologies required to meet 
decarbonization goals.   In the early years of the LCFS, political and market uncertainty 
resulted in low LCFS credit pricing which dampened investment in lower carbon fuels.  
But following the “readoption” of the LCFS in 2015, credit prices reacted in a way that 
stimulated investment and growth in low-carbon fuels. From 2018 through the first half 
of 2021, credit prices held steady around $200 per metric ton, stimulating new 
investments in growing supplies of lower carbon biofuels, electrification, and refinery 
improvements.  In the last year, credit prices have dipped to below $100 per metric ton, 
and there is a real risk of not attracting sufficient new investments for the large volumes 
of low carbon fuels needed to meet future compliance targets.   Prices have drifted 
lower due to the success of the program, with projections of over-compliance and a 
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significant build in the credit bank balance over the next several years absent a 
significant adjustment to the compliance curve.  
 
Specifically, RFA supports strengthening the 2030 target from a 20 percent reduction to 
between a 25 and 30 percent reduction.  We would suggest that post 2030 targets be 
set in a linear fashion to be close to 100 percent reductions by 2045.  Quickly moving to 
a steeper and longer-term compliance curve will send a strong market signal that the 
ultimate success of the LCFS depends on continued innovation and new investments.   
RFA members have committed to achieving net-zero carbon ethanol production by 
2050.  A recent study by Informed Sustainability Consulting identified five distinct 
pathways to net-zero corn ethanol based on a set of 28 emissions reduction actions that 
were considered.  It concluded that “the industry can achieve net-negative (carbon 
intensity) ethanol by adopting near term technologies and expanding best practices in 
corn farming.” 1 
 
However, if CARB were to proceed with an ill-advised cap on crop-based biofuels, it 
would not be feasible to substantially strengthen the compliance curve—and CARB’s 
vision of achieving carbon neutrality by 2045 would be put in grave danger. 
 
Higher ethanol blends are necessary to meet a more aggressive LCFS 
compliance schedule and carbon neutrality goals.  
 
Higher blends of low-carbon ethanol in the current gasoline pool represent the nearest 
term and most affordable path for immediate reductions of GHG emissions from the 
light duty fleet. Higher ethanol blends are also necessary to meet the longer term need 
to decarbonize the liquid fuels that will be in the California transportation system for 
decades to come. 
 
The University of California’s Institute of Transportation Studies report, “Driving 
California ‘s Transportation Emissions to Zero” (April 2021) clearly documented this 
challenge and pointed repeatedly to the need for the LCFS and complementary policies 
to drive the substantial volume of liquid fuels remaining in the system to near zero 
carbon.  To date, ethanol has contributed approximately 30 percent of all LCFS credits, 
with the vast majority from 10 percent ethanol blends (E10).    
 
Complementary policies to allow for higher blends of ethanol, E15-E100 are a critical 
component to the future success of the LCFS.  Even with ethanol contributing the single 
largest share of LCFS credits in the program, limiting ethanol to a 10 percent blend has 
swamped the gasoline pool with net deficits.  The first chart shown below is for all fuels 
showing a net credit surplus of nearly 10 million metric tons to date as reported by 
CARB. 
 

 
1 Pathways to Net-Zero Ethanol: Scenarios for Ethanol Producers to Achieve Carbon Neutrality by 2050; Emery, I., February 2022; 
https://ethanolrfa.org/file/2146  

https://ethanolrfa.org/file/2146
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However, looking at the gasoline pool separately, as shown in the chart below, a 
different picture emerges. Ethanol and electricity combined (i.e., the only current 
replacements for gasoline) are not even close to covering the deficits generated by 
CARBOB, resulting in a large and growing net deficit of over 30 million metric tons 
program to date.  
 

 
Source: California Air Resources Board. Included CARBOB, ethanol and electricity for on-road light and medium duty vehicles 
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The rapid growth of renewable diesel has provided the excess credits in the program to 
cover the gasoline deficits.  This is not sustainable, as new supplies of renewable diesel 
are needed to further displace conventional diesel and gasoline substitutes will need to 
cover gasoline deficits in a transportation system moving toward carbon neutrality. Also, 
as mentioned above, if some LCFS stakeholders feel it is necessary to take credit 
generation pressure off lipid-based biofuels like renewable diesel, the easiest and 
fastest way to do that would be to approve the use of E15.  
 
Achieving carbon neutrality will only be possible with the widespread deployment of low 
to zero carbon ethanol at blends above 10 percent, along with electrification and other 
bio-based gasoline substitutes.  An important first step is to immediately approve the 
use of E15 in California.   The LCFS should also work in tandem with other CARB 
polices to encourage, require, or incentivize  future ICE engines that can run on very 
high levels (i.e., 85-100 percent) low to zero carbon biofuels.  The Advanced Clean Car 
Regulation should require that all ICE engines sold starting in 2026 are flex fuel (FFV) 
capable.           

                                                
 
Biofuel producers should qualify for book and claim credits for RNG in the 
pipeline utilized to substitute for natural gas in the biofuel production process.   
 
This modification to the LCFS would be consistent with the principles of technology 
neutrality and further incentivizing private investment in low carbon fuels.  It is also 
analogous with the book and claim accounting that is currently allowed for hydrogen 
producers utilizing pipeline RNG in the manufacturing process of hydrogen for fuel.  To 
ensure fairness, consistency, and neutrality across all low carbon fuel pathways, CARB 
should allow all low-carbon fuel producers to use the same accounting procedures. 
Combining RNG for process fuel with carbon capture and sequestration (CCS) projects 
that are now in the planning stages at many ethanol facilities, moves the industry to the 
production of ultra-low to zero to negative carbon ethanol.  The right policy support from 
the LCFS facilitates this valuable contribution in meeting the state’s climate goals. 

 
 
RFA strongly supports allowing low-carbon fuel producers to incorporate site-
specific agricultural factors and inputs into fuel pathways.  
 
A significant portion (roughly half) of the full life cycle carbon intensity of ethanol is from 
the agricultural production of the feedstocks.  With the increasing employment of no-till, 
cover cropping, and other modern precision agricultural practices, farmers have 
quantified the ability to significantly lower the carbon intensity of feedstock production 
while also increasing soil carbon levels. These practices result in carbon scoring well 
below the current averages employed in the CA-GREET model. Currently, the CA-
GREET model treats agricultural feedstock production practices as “one size fits all” and 
does not allow ethanol producers to incorporate lower-carbon agricultural practices  into 
their pathway carbon intensity scores. Allowing fuel producers to provide site specific 
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input agricultural data will further incentivize carbon efficient agricultural practices, 
resulting in lower carbon ethanol production and contributing to a more successful 
LCFS. More detailed recommendations for recognizing soil carbon sequestration and 
other carbon efficient ag practices within CA-GREET are provided in a comment letter 
from the Low Carbon Fuels Coalition, which was signed and endorsed by RFA. We look 
forward to working with CARB staff and other agricultural and academic stakeholders to 
systematically address CARB’s questions regarding verification and permanence. 
  
 
A combination of a high concentration of low to zero carbon ethanol combined 
with more efficient engines is an opportunity to define new Energy Economy 
Ratios (EERs).  
 
The high-octane rating of ethanol combined with a higher-compression ratio internal 
combustion engine offers a significant fuel efficiency improvement and lifecycle carbon 
intensity reduction. However, the LCFS currently does not provide any opportunity to 
recognize and encourage these GHG benefits. The use of a high-octane fuel with higher 
renewable content in a plug-in hybrid with a higher compression ratio engine qualifies 
as a ZEV and represents an opportunity for defining a new EER. Specifically, our 
analysis has shown that the use of a high-octane (98 RON) blend containing 30 percent 
ethanol in a high-compression ratio engine would result in a drivetrain energy efficiency 
improvement of 11 percent, equating to an EER of 1.11.  We encourage CARB to 
include an EER for high-octane fuels used in high compression ratio engines in both 
conventional and plug-in hybrid vehicles.  
 

 
The land use change (LUC) values used by CARB to determine CI scores should 
conform to updated analytical and empirical data. 
 
A recent analysis by a collaboration of researchers from Environmental Health 
Engineering, MIT, Tufts, and Harvard concluded that a LUC (direct and indirect) 
emissions value for corn ethanol of 3.9 g/MJ represents the most credible evolution of 
the science on the topic.2  Oregon’s Clean Fuels Program uses the Argonne GREET 
model values of 7.8 g/MJ.  These lower values are supported by recent analyses of land 
use patterns by Purdue University, the U.S. Departments of Energy and Agriculture, 
University of Illinois, and other institutions. Both values are well below California LCFS 
value of 19.8 g/MJ, which has not been updated since 2014.  
 
The Argonne GREET model is the basis for the entire life cycle analysis in the LCFS, so 
it is consistent to use Argonne GREET for land use change values as well.  Argonne 
updates its model regularly (typically on an annual basis) to incorporate the best 

 
2 Carbon Intensity of Corn Ethanol in the United States:  State of the Science: Scully, M. et al., January 2021; 
https://iopscience.iop.org/article/10.1088/1748-9326/abde08  

https://iopscience.iop.org/article/10.1088/1748-9326/abde08
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science on all variables.  Additionally, in the interest of technology neutrality and with 
the rapid increase in battery-electric vehicles, the land use impacts of mineral extraction 
for battery production should also be evaluated 3, along with the land use implications of 
expanded wind and solar electricity generation 4.  
 
 
There are several other data sources and studies that should be considered in the 
analysis of crop-based biofuels. 
 
Responsive to CARB staff’s request for other data sources and studies to take into 
consideration, following are other important and recent studies that should be reviewed 
on the topics of ethanol’s climate and land use change impacts. 
 

• Retrospective Analysis of the U.S. Corn Ethanol Industry for 2005-2019; 
Implications for Greenhouse Gas Emission Reductions; Lee, U et al., May 2021; 
https://onlinelibrary.wiley.com/doi/10.1002/bbb.2225. The study, conducted by 
Argonne National Laboratory researchers, found that the carbon intensity of corn 
ethanol shrank by 23% over the 2005-2019 timeframe, from 58 to 45 gCO2e/MJ 
(not including the land use change value of 7.4 gCO2/MJ).  By 2019, corn 
ethanol reduced lifecycle emissions by 44-52% compared to gasoline.  The 
researchers determined that corn ethanol reduced transportation related 
greenhouse gas (GHG) emissions by a cumulative 544 million metric tons CO2e 
over the study timeframe.  Notably they demonstrated that there has been a 
“downtrend in simulated (land use change) emissions” that the stated “is a result 
of better developed and calibrated economic models and better modeling of GHG 
emissions.” 
 

• GHG Emissions Reductions due to the RFS2: A 2020 Update; Unnasch, S. & 
Parida, D., February 2021; https://ethanolrfa.org/file/748. The Renewable Fuel 
Standard (RFS) as expanded in 2007 has resulted in significant reductions in 
GHG emissions, with cumulative carbon dioxide savings of 980 million metric 
tons to date. Most of the savings have been associated with the use of ethanol. 

 
• The California Low Carbon Fuel Standard: Incentivizing Greenhouse Gas 

Mitigation in the Ethanol Industry; Lewandrowski, J., Hohenstein, B., & Pape, D., 
November 2020; https://www.usda.gov/sites/default/files/documents/CA-LCFS-

 
3 See, for example, International Energy Agency. “The Role of Critical Minerals in Clean Energy Transitions.” May 2021. The report 
shows highly variable EV carbon intensity based on the minerals used. Mining and processing of cobalt sulfate, for example, is four 
times more carbon intensive than mining and processing of zinc. https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-
energy-transitions  
4 A recent study published in Nature, for example, found that the land cover changes, including indirect effects, associated with 
significant expansion in solar “…will likely cause a net release of carbon ranging from 0 to 50 gCO2/kWh [0-180 g CO2/MJ], 
depending on the region, scale of expansion, solar technology efficiency and land management practices in solar parks.” See: van 
de Ven, DJ., Capellan-Pérez, I., Arto, I. et al. The potential land requirements and related land use change emissions of solar 
energy. Sci Rep 11, 2907 (2021). https://doi.org/10.1038/s41598-021-82042-5  

https://onlinelibrary.wiley.com/doi/10.1002/bbb.2225
https://ethanolrfa.org/file/748
https://www.usda.gov/sites/default/files/documents/CA-LCFS-Incentivizing-Ethanol-Industry-GHG-Mitigation.pdf
https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions
https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions
https://doi.org/10.1038/s41598-021-82042-5
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Incentivizing-Ethanol-Industry-GHG-Mitigation.pdf. The assessment, which was 
conducted by researchers from the USDA and ICF, concluded that the value of 
credits toward California’s Low Carbon Fuel Standard (LCFS) provides a strong 
financial incentive for ethanol facilities to implement GHG-reducing technologies 
and practices. A series of interviews with ethanol facility managers indicated that 
the LCFS and other policies, including the RFS, were large drivers of decisions to 
proceed with plant upgrades, such as process efficiency improvements, process 
energy modifications, changes to co-product production, and enzyme 
enhancements. 

 
• Response to Comments from Lark et al. Regarding Taheripour et al. March 2022 

Comments on Lark et. al. Original PNAS Paper; Taheripour, F. et al., May 2022; 
https://greet.es.anl.gov/publication-comment_environ_outcomes_us_rfs2. 
Researchers from the Department of Energy’s Argonne National Laboratory, 
Purdue University, and the University of Illinois system thoroughly assessed the 
paper by Lark et al. “Environmental Outcomes of the US Renewable Fuel 
Standard,” and they refuted key findings of the work. They showed that indirect 
land use change was overestimated, and land transitions were misinterpreted; 
additionally, there were significant issues with the calculation of GHG emissions 
associated with purported land use change. The authors concluded, “The 
overestimated emission factors and overestimated land conversion in Lark et al. 
led to overestimated [land use change] emissions for corn ethanol.” 

 
• A Cautionary Tale: A Recent Paper’s Use of Research Based on the USDA 

Cropland Data Layer to Assess the Environmental Impacts of Claimed Cropland 
Expansion; Pritsolas, J. & Pearson, R., June 2021; 
https://ethanolrfa.org/file/1833/SIUE-Rebuttal-on-USDA-CDL-Use.pdf. A study by 
Zhang et al. assessed the environmental impacts of cropland expansion in the 
Midwest between 2008 and 2016, building on previous research that used the 
USDA Cropland Data Layer (CDL) to estimate the conversion of grassland to 
cropland. A review of the two studies determined, “The cropland expansion 
claimed … has a high potential of being false change due to poor classification 
certainty in the earlier CDL.” This occurred since the earlier CDLs 
underestimated cropland area and grossly overestimated non-cropland area, but 
both were mapped more accurately as the CDL improved over time. The 
reviewers pointed out that the USDA has warned about “very low classification 
accuracy” of pasture and grass-related land cover categories in the CDL.  
 

• Response to “How Robust Are Reductions in Modeled Estimates from GTAP-BIO 
of the Indirect Land Use Change Induced by Conventional Biofuels?”; 
Taheripour, F., Mueller, S., & Kwon, H., May 2021; 
https://www.sciencedirect.com/science/article/abs/pii/S0959652621016504. The 
paper was a response to criticisms by Malins et al. regarding the Global Trade 
Analysis Project model for biofuel analysis (GTAP-BIO) and the Carbon 

https://www.usda.gov/sites/default/files/documents/CA-LCFS-Incentivizing-Ethanol-Industry-GHG-Mitigation.pdf
https://greet.es.anl.gov/publication-comment_environ_outcomes_us_rfs2
https://ethanolrfa.org/file/1833/SIUE-Rebuttal-on-USDA-CDL-Use.pdf
https://www.sciencedirect.com/science/article/abs/pii/S0959652621016504
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Calculator for Land Use Change from Biofuels Production (CCLUB). The authors 
compared early versus recent results of GTAP-BIO, discussed the treatment of 
cropland pasture, the yield-to-price elasticity and harvest frequency in the model, 
and they commented on the CCLUB emissions model. They asserted that as 
data and models have improved over time, estimates of the emissions 
associated with induced land use change from biofuels have decreased. It was 
noted that in the past, the “exclusion of market mediated responses, poor 
characterization of agricultural supply responses, poor reflection of real-world 
data, and using models and data not well-suited for addressing ILUC-related 
questions contributed to over-estimation of land use changes due to biofuels”. 

 
• Effects of Ethanol Plant Proximity and Crop Prices on Land‐Use Change in the 

United States; Yijia, L., Miao, R., & Khanna, M., December 2018; 
https://onlinelibrary.wiley.com/doi/10.1093/ajae/aay080. The analysis showed 
that land use is inelastic to changes in corn ethanol production capacity. A 1% 
increase in the effective ethanol capacity in a county led to an increase in corn 
acreage in that county by about 0.03% to 0.1%, and an increase in total acreage 
of only 0.02% to 0.03%. The effect of the corn price and aggregate crop price on 
acreage change from 2008 to 2012 was more than twice as large. The results 
implied that the effect of changes in corn price on land use was largely at the 
intensive margin rather than at the extensive margin. Corn prices are influenced 
by a number of factors, not only ethanol, and it was noted that the effect of crop 
prices on land use was largely reversed as a result of the downturn in prices after 
2012 and was close to negligible by 2014 relative to 2008. 
 

• Carbon Calculator for Land Use Change from Biofuels Production: Users’ Manual 
and Technical Documentation; Dunn, J. et al., December 2017; 
https://greet.es.anl.gov/files/cclub-manual-r4. The Carbon Calculator for Land 
Use Change from Biofuels Production calculates carbon emissions from land use 
change for ethanol production pathways, including corn ethanol. It is used in 
connection with Argonne National Laboratory’s GREET model. For corn ethanol, 
land use change emissions were estimated to be 7.8 g CO2e/MJ. 

 
• Lessons Learned from US Experience with Biofuels: Comparing the Hype with 

the Evidence; Khanna, M., Rajagopal, D., & Zilberman, D., March 2021; 
https://www.journals.uchicago.edu/doi/pdf/10.1086/713026. The paper reviews 
projections that were made about the impacts of biofuels during the initial 
expansion in the 2000s and presents empirical evidence and modeling results 
about the effects of increased production on crop and fuel prices, land use 
change and GHG emissions. Biofuels were one of several significant factors that 
contributed to the increase in agricultural commodity prices through 2012, but the 
impact has dissipated over time. Regarding indirect land use change, the authors 
concluded that “the high initial estimates of the effect of biofuels on ILUC were 
driven largely by stringent model assumptions and have not been supported by 

https://onlinelibrary.wiley.com/doi/10.1093/ajae/aay080
https://greet.es.anl.gov/files/cclub-manual-r4
https://www.journals.uchicago.edu/doi/pdf/10.1086/713026
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either recent models (that have more advanced features) or the empirical 
evidence that has emerged over time.” 

 
• Economic Impacts of the U.S. Renewable Fuel Standard: An Ex-Post Evaluation; 

Taheripour, F., Baumes, H., & Tyner, W., June 2020; 
https://www.frontiersin.org/articles/10.3389/fenrg.2022.749738/full. The GTAP-
BIO model was used to evaluate the extent to which the RFS and other factors 
affected commodity markets in the medium to long run, focusing on two time 
periods: 2004-2011 and 2011-2016. The analysis determined that coarse grain 
prices were 0.6% higher during the first time period and 0.9% higher during the 
second period due to the RFS. This was supplemented with a partial equilibrium 
model, which determined that on a short-term basis the price of coarse grains 
was 6.7% higher during the second period due to the RFS. Overall, the study 
concluded that the RFS made major contributions to the agriculture sector, 
raising U.S. annual farm incomes by $1.4 billion in the first period and by $2.4 
billion in the second period. In both periods, the long-run effects of biofuel 
production and policy on food prices were negligible. 
 

• Food Versus Fuel: An Updated and Expanded Evidence; Filip, O. et al., August 
2019; https://www.sciencedirect.com/science/article/pii/S0140988317303742. 
The study was segmented into three time periods, centering around the 
commodity price escalation that occurred during the second half of the 2000s. 
The analysis determined that ethanol did not affect agricultural commodity prices 
prior to June 2008, that it explained approximately 15% of the variance in corn 
prices and 5% of the changes in other commodity prices from July 2008 to 
February 2011, and that it contributed to approximately 10% of the variance in 
commodity prices from March 2011 to May 2016. The authors concluded that the 
results served as an ex-post correction of early studies that found biofuels had 
more substantial effects. 
 

• The Impact of Ethanol Industry Expansion on Food Prices: A Retrospective 
Analysis; Informa Economics IEG, November 2016; 
https://ethanolrfa.org/file/975/Retrospective-of-Impact-of-Ethanol-on-Food-Prices-
2016.pdf. A retrospective statistical analysis determined that retail food prices 
were not impacted in any demonstrable way by the expansion of U.S. corn 
ethanol production under the RFS. In fact, the study found that food price 
inflation actually slowed during the “ethanol era.”  While corn prices were 
positively impacted by ethanol expansion, the link between corn prices and 
consumer food prices was shown to be weak. 
 

 
 
 
 
 

https://www.frontiersin.org/articles/10.3389/fenrg.2022.749738/full
https://www.sciencedirect.com/science/article/pii/S0140988317303742
https://ethanolrfa.org/file/975/Retrospective-of-Impact-of-Ethanol-on-Food-Prices-2016.pdf
https://ethanolrfa.org/file/975/Retrospective-of-Impact-of-Ethanol-on-Food-Prices-2016.pdf
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Making higher blends of ethanol available to consumers promotes equity. 
 
Ethanol reduces GHG emissions, criteria pollutants5 and lowers cost to the consumer.   
Life cycle modelling has clearly demonstrated that ethanol reduces GHG emissions 
compared to gasoline by approximately 50 percent.  Corn fiber ethanol production 
reduces GHG emissions by roughly 70 percent and as discussed, the ethanol industry 
continues to drive ethanol production toward net zero carbon offering an affordable and 
viable path for decarbonization in transportation alongside vehicle electrification.   
 
The recent emissions testing on E15, sponsored and supported by CARB, showed 
significant reductions in most criteria pollutants compared to E10. This can help improve 
the air quality today in front line communities that have a disproportionate exposure to 
today’s air pollution. 
 
Historically, ethanol has sold at a discount to gasoline.  Currently, E85 is typically selling 
in California at over a $2/gallon discount (or more) to regular gasoline.6  E85-capable 
vehicles (flex fuel vehicles) cost the manufacturer just $50-100 more to produce than 
conventional gasoline-powered vehicles and are significantly less to produce (and 
purchase) than current electric vehicles.  Providing policy support for E15 and flex fuels 
like E85 helps meet California’s ambitious environmental goals while providing 
consumer choice and lower cost options for California citizens.  
 
 
RFA applauds CARBs commitment to support the exportability of the LCFS.    
 
Many other jurisdictions across the country are now considering LCFS type programs 
and California is the leader.  The successful policy framework of the LCFS is an 
excellent model for developing new programs outside of California, but its attractiveness 
to other jurisdictions depends on maintaining a technology neutral, market-based 
structure.   RFA believes that protecting the integrity of a performance based standard 
and working on incorporating site specific agricultural inputs improves the exportability 
of the LCFS program.  
 
RFA urges CARB staff to move expeditiously to make these modifications to the LCFS. 
The most recent UN IPCC report and subsequent COP 26 meeting in Glasgow make 
alarmingly clear the imperative of further reducing GHG emissions immediately.   The 
recent rash of extreme heat events, wildfires and flooding around the world are painful 
reminders of the consequences of the climate crisis and the urgency to act now. 
 

 
5 See, for example, the results of recent emissions testing supported by CARB and conducted by the University of California 
Riverside. https://ww2.arb.ca.gov/resources/documents/comparison-exhaust-emissions-between-e10-carfg-and-splash-blended-e15  
6 See, for example, https://twitter.com/EthanolRFA/status/1554149931325300741?cxt=HHwWioC9hZvIuZErAAAA 

 

https://ww2.arb.ca.gov/resources/documents/comparison-exhaust-emissions-between-e10-carfg-and-splash-blended-e15
https://twitter.com/EthanolRFA/status/1554149931325300741?cxt=HHwWioC9hZvIuZErAAAA
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The cumulative impacts of not reducing GHG emissions as soon as possible can be 
catastrophic.   When coupled with the ongoing decrease in the carbon intensity of 
ethanol, higher ethanol blends like E15 and flex fuels like E85 present a practical and 
cost-effective opportunity for both immediate and long-term GHG reductions under the 
LCFS.   
 
RFA looks forward to working with CARB staff and other stakeholders to strengthen and 
extend the successful LCFS program.  
 
 
Sincerely, 

Kelly S Davis 
 
Kelly Davis 
VP of Regulatory Affairs 
 
 
 



Thinking Clearly About 
Agricultural Land Use, Productivity Gains, 

and the Impact of Ethanol Expansion

Renewable Fuels Association
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U.S. Cropland Area
• Since the late 1960s, U.S. 

land dedicated to crop 
production has continued 
to shrink.

• Between 1969 and 2017, 
U.S. cropland fell 16%, or 
76.7 million acres—an area 
the size of New Mexico, 
our fifth-largest state.

• U.S. cropland has 
remained under 400 million 
acres since 2008.

Source: USDA Census of Agriculture (2022 data not yet available)

The amount of U.S. land dedicated to crop 
production continues to shrink
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U.S. Cropland Area: Corn vs. Other Crops

Corn All Other Crops

• In recent years, corn has 
accounted for roughly 20% of 
U.S. cropland.

• Acres planted to corn in 2017 
were nearly identical to the 
amount of land planted to 
corn in 1945 (less than 1 
million acres difference).

• Acres planted to wheat, 
cotton, oats, sorghum, barley 
and other crops have trended 
lower as increased yields and 
lower demand have reduced 
land requirements.

Source: USDA Census of Agriculture (2022 data not yet available)

Total cropland is shrinking, even as corn 
acreage is flat or slightly increasing



• The 2007 law establishing the 
expanded RFS prohibits ethanol 
producers from using corn or other 
feedstocks from new cropland 
“cleared or cultivated” after 2007.

• To ensure compliance, U.S. EPA 
tracks agricultural cropland area 
annually using USDA data. The 
data show no expansion of U.S. 
cropland from 2007 levels.

• In fact, U.S. EPA analysis shows a 
decrease in agricultural cropland 
of 20-25 million acres (roughly 6%) 
between 2007 and 2017-2021.

Source: U.S. EPA

EPA data show nearly 25-million-acre 
reduction in agricultural cropland since 2007
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• Over the past 100 years, acres 
planted to corn have averaged 
less than 85 million annually.

• Corn acres were well over 100 
million in the 1920s and 1930s, 
peaking at 113 million in 1932.

• Corn acres have generally 
been in the 85 to 95-million-
acre range since the RFS was 
expanded in 2007, as 
profitability returned to corn 
farming.

• Corn acres have been trending 
downward since 2012, as 
stocks were rebuilt and prices 
gravitated lower.

Source: USDA

Fewer corn acres today than in 1920s-1930s
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Annual U.S. Corn Acres Planted, 1920-2021



Source: USDA

Corn acreage trending downward, while 
production up nearly 600% since 1920s
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Annual U.S. Corn Acres Planted and
U.S. Corn Production, 1920-2021 • While corn acres have been relatively 

flat over the past century, corn 
production has increased six-fold.

• In the 1920s-1940s, annual corn 
production averaged roughly 2.3 
billion bushels and planted acres 
averaged 98 million.

• In the 2000s, annual corn production 
averaged 11 billion bushels from 82 
million acres.

• Since 2010, annual corn production 
has averaged 13.7 billion bushels
on an average of 92 million planted 
acres.



• The average amount of corn 
produced per acre (“yield”) 
has increased nearly 600%
over the past 100 years.

• A new record average yield of 
177.0 bushels per acre was 
established in 2021. Each 
bushel of corn weighs 56 
pounds.

• Since 1970, yields have grown 
an average of 2.8% per year.

Source: USDA

Corn output per acre continues to trend 
higher; up nearly 600% over past century
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Ethanol biorefineries are also seeing gains in 
productivity and output per unit of input

Source: USDA, RFA
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December 20, 2022 
 
Ms. Cheryl Laskowski, Branch Chief  
Transportation Fuels Branch 
California Air Resources Board  
1001 I St 
Sacramento, CA 95814 
 
Re: Low Carbon Fuel Standard Workshop November 9, 2022  
 
 
Dear Ms. Laskowski, 
 
The Renewable Fuels Association (RFA) appreciates the opportunity to comment on the 
workshop on potential changes to the Low Carbon Fuel Standard (LCFS) program held 
on November 9, 2022. The RFA supports the LCFS and looks forward to continued 
engagement in this process to strengthen and extend the program beyond 2030. The 
RFA is also working around the country in collaboration with other stakeholders to 
develop and implement LCFS and other clean fuel programs in other states. 
 
The RFA commented extensively on the key issues of the LCFS modifications in our 
letter of August 8, 2022, following the July 27, 2022, LCFS workshop.  These new 
comments should be considered in combination with the earlier comments and are 
responsive to CARB staff’s request at the most recent workshop for stakeholder input 
on specific topics. 
 
 
RFA supports strengthening the current LCFS compliance schedule before and 
after 2030, in conjunction with other regulatory improvements that will make more 
stringent targets achievable. 
 
The RFA supports both strengthening the 2030 carbon reduction target to 30 percent 
and steepening the trajectory of the compliance curve starting in 2024.  At the workshop 
the staff presentation outlined that over-compliance with the program has resulted in 
LCFS carbon credit pricing of around $60 per metric ton, chilling investments in new 
technologies and innovations.   
 
The science as summarized in the most recent UN IPCC report points to the urgent 
need to make immediate and large-scale reductions in GHG emissions in this decade to 
avoid catastrophic consequences of climate change.   Approving E15 as a legal fuel and 
further incentivizing flex fuels like E85 (through the value of carbon credits) provides a 
significant new opportunity for credit generation, supporting a much stronger carbon 
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reduction compliance curve. However, without complementary action (e.g., E15 
approval and promotion of E85 and flex fuel vehicles), more stringent future LCFS 
requirements may be very difficult to achieve.   
 
 
Modify The CATS model to better reflect current and projected ethanol 
economics, carbon intensities and volumes. 
 
RFA appreciates the release of the CATS model and believes that with the proper 
assumptions, the model could be a helpful tool for understanding technically and 
economically viable strategies for improving the LCFS program.  Unfortunately, the 
model was not made available in a timeframe and manner sufficient to facilitate in-depth 
stakeholder review and input. 
 
Based on the posted CARB Presentation, CATS Model Technical Documentation, 
CATS Summary Inputs and Supplemental FAQ Documentation, RFA submits for 
consideration the following comments: 
 

• The CATS model assumes a static 66 gCO2e/MJ (g/MJ) carbon intensity (CI) 

for ethanol without carbon capture and sequestration (CCS) and a 35 g/MJ CI 
for ethanol with CCS.  The average CI for ethanol in the California market 
today is 58 g/MJ and has steadily fallen since the inception of the LCFS.1  
The actual values in the market should be used as the starting point and there 
should be a curve representing the decreasing CI over time for ethanol.  RFA 
members are committed to net zero carbon ethanol production no later than 
2050 and have outlined concrete plans and pathways to achieve this result.2 
Using a declining future trend for ethanol CI would be consistent with both the 
historical (observed) trend analysis and the model’s treatment of electricity, 
where a declining CI over time is built into the CATS model assumptions. 
Notably, the model’s assumed declining CI for electricity is not necessarily 
consistent with recent observed trends in California’s electricity generation. 
As shown in the chart below (based on data from the California Energy 
Commission), the share of California electricity generated from natural gas 
has increased in recent years, while increases in the solar and wind share of 
generation have been largely offset by decreases in hydro-electric generation.  

 
 
 
 
 

 
1 https://ww2.arb.ca.gov/resources/documents/low-carbon-fuel-standard-reporting-tool-quarterly-
summaries  
2https://d35t1syewk4d42.cloudfront.net/file/2146/Pathways%20to%20Net%20Zero%20Ethanol%20Feb%
202022.pdf 

https://ww2.arb.ca.gov/resources/documents/low-carbon-fuel-standard-reporting-tool-quarterly-summaries
https://ww2.arb.ca.gov/resources/documents/low-carbon-fuel-standard-reporting-tool-quarterly-summaries
https://d35t1syewk4d42.cloudfront.net/file/2146/Pathways%20to%20Net%20Zero%20Ethanol%20Feb%202022.pdf
https://d35t1syewk4d42.cloudfront.net/file/2146/Pathways%20to%20Net%20Zero%20Ethanol%20Feb%202022.pdf
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• The CATS model assumes an E10 blend in conventional gasoline.  Given the 
significantly lower CI of ethanol relative to CARBOB, and the results of the 
recent CARB-supported emissions study showing significant criteria pollutant 
reductions from increasing the blend to E15, the model should run a scenario 
on higher blends.  E15 represents a key strategy for an early acceleration of 
the LCFS compliance curve. 

 

• E85 represents another significant opportunity for carbon reductions from the 
light duty vehicle fleet.  Given the lower CI of E85 and the fuel’s distinct price 
advantages, California E85 volumes have been increasing at an annual 
growth rate of approximately 50-60 percent in recent years.  From the 
Technical Documentation, the CATS model is assuming additional costs 
associated with bringing E85 to market relative to E10 to be reflected by D6 
RIN prices ($1.13 per gallon in the model).  This assumption is greatly 
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overstated given the modest costs of converting existing E10 distribution to 
E85.   We are happy to work with staff to better understand these costs.   

 

• Market prices are used for modelling biofuels, but for electricity the social 
marginal cost is used; however, the document referenced in the footnote 
states that “the marginal cost is vastly lower than current rates.”  With the 
need to more than double total electrical production in California to meet state 
climate objectives and the assumption that the grid CI is dropping, market 
pricing with some escalation over time seems to be a more appropriate 
assumption.  This would also be more consistent with the treatment of other 
alternative fuels in the CATS model. 

 

• For ethanol with CCS, the CATS model assumes that the CO2 captured 
would be used or stored in oil and gas fields qualifying for the $60 per metric 
ton 45Q federal tax credit.  As a matter of fact, most of the announced ethanol 
CCS projects will be geologically sequestering the CO2 and qualifying for the 
higher $85 per metric ton 45Q credit.  The model should be adjusted 
accordingly. 

 

• A $7 per bushel corn price assumed in the CATS model is not a 
representative long-term price for corn.  Current corn prices around $6.50 per 
bushel are at a multi-year high due to the Russia-Ukraine war and general 
worldwide commodity price inflation.  USDA forecasts that prices will fall to 
$4.30 per bushel by 2026 and then remain at that level as shown in the U.S. 
Feed Grains file in the recent USDA Baseline Projections.3  

 

• The model’s conversion cost for ethanol appears to be higher than actual 
observed costs. Typical operating costs for ethanol producers are in the 
public domain and should be used to validate or modify the results of the 
regression analysis. For example, the Center for Agricultural and Rural 
Development (CARD) provides weekly updated margin reports that document 
corn ethanol conversion costs.4 

 

• Corn distillers oil from ethanol producers is a coproduct of the production 
process and is an inedible corn oil (ICO).  Consequently, it should not be 
included on the list of virgin oils. The distillers oil extracted at dry mill ethanol 
plants is strictly an industrial product and has no human food application. The 
FAQ supplement stated that it was not included as a waste oil because it had 
alternative uses as a feed.  The same is true of the tallow and used cooking 
oil, which also have feed market opportunities. 

 

 
3 https://www.usda.gov/oce/commodity-markets/baseline  
4 https://www.card.iastate.edu/research/biorenewables/tools/hist_eth_gm.aspx  

https://www.usda.gov/oce/commodity-markets/baseline
https://www.card.iastate.edu/research/biorenewables/tools/hist_eth_gm.aspx
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It is critically important for CARB to move quickly and concisely in strengthening the 
LCFS program.  Timely and accurate modelling and scenario development through the 
CATS model and other analyses is a valuable tool in this regard.   
 
Ethanol has generated the single largest volume of credits in the LCFS program, 
accounting for roughly four of every 10 credits generated since the program’s inception.  
But constraining ethanol’s use to 10 percent blends is sacrificing additional carbon 
reductions possible today.  We urge CARB to move quickly to adopt regulations 
approving E15, which will allow the ethanol industry to help displace more fossil fuel in 
California and lower carbon emissions now.   
 
An accurate modelling of ethanol’s benefits and an integration of CARB fuels policy to 
incentivize higher ethanol blends will result in immediate reductions of GHG emissions 
and criteria pollutants while lowering the cost of compliance to obligated parties and 
California consumers. 
 
RFA looks forward to working with CARB staff and other stakeholders to strengthen and 
extend the successful LCFS program. 
 
 
Sincerely,  
 
Kelly S. Davis 
VP of Regulatory Affairs 




