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EPA released a modeling comparison exercise (MCE) in June 2023, taking inventory of how various models 
assess the lifecycle greenhouse gas (GHG) emissions biofuels such as corn ethanol. Some of the models used in 
the comparison, particularly economic models such as the Global Change Analysis Model (GCAM), generate 
significant and unverifiable indirect emissions which inflate land use change (LUC) for corn ethanol. As noted 
below, the land use change penalty modeled in GCAM is 31 carbon intensity points. 
 

 
 
EPA’s MCE concludes by acknowledging it is “important to compare model estimates to historical 
observations” of real-world land use change. This analysis compares modeled estimates to what has occurred 
in the real-world and serves to respond to EPA’s request for comment on the MCE. 

 
 

 
                                    

 

 

 

Land Use Change Penalty for Corn Ethanol in the US EPA Modeling Comparison Report: 

Model ADAGE GCAM BLOBIOM GTAP

Kilograms CO2 equivalent GHGs per Million Btus -1 31 13 6

Corn Production – Modeled vs Observed 

All models used by EPA estimated far less corn production than actual production 
in recent years. In fact, ADAGE, GCAM and GLOBIOM 2020 projections estimates 
are lower than actual production today. 
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Corn Yield – Modeled vs Observed 

ADAGE, GCAM and GLOBIOM model estimates are below the 2030 U.S. corn yield 
trendline. Land use change can be overstated by ignoring or short-changing corn 
yield. 
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Corn Exports – Modeled vs Observed 

All models in EPA’s model comparison exercise estimated a small reduction in U.S. 
corn exports. In reality, corn exports grew 10.6% (1984 to 2003 vs 2004 to 2023) 
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Land Use – Modeled vs Observed 

EPA’s model comparison exercised assumed a 6-billion-gallon ethanol “shock”  
would expand U.S. cropland by a range of 1.56 million acres to 4.89 million acres 
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Land Use Change - Observed 

USDA’s 2017 National Resource Inventory Report indicates an 8.6 million acre increase in 
cultivated and uncultivated cropland from 2007 to 2017. USDA NASS indicates a 2 million 
acre decline of planted cropland from 2007 to 2017. 
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Important Considerations: How much cropland expansion should be attributed to the RFS? 

What types of land conversion are taking place? 

 

 

 

As EPA has noted, many factors have impacted ethanol production and consumption in the United States 
historically, including higher prices of oil and gasoline, the replacement of methyl tert-butyl ether (MTBE) in 
RFG areas, the RFS program, the Volumetric Ethanol Excise Tax Credit (VEETC), the octane value of ethanol, 
state programs, and air emission standards. 
 
EPA’s Third Triennial Report to Congress on the RFS program estimates about 20 percent of cropland 
expansion should be attributed to the RFS program. 
 

 

 

 

 

 

 

 

 

 

 

 

 

What portion of the USDA NRI cropland expansion of 8.6 million acres should be 
attributed to the Renewable Fuel Standard (RFS)?  

 

If 20% of cropland expansion should be attributed to the RFS (U.S. EPA Third Triennial Report 
draft), the USDA NRI data indicate 1.9 million additional cropland acres are due to the RFS. 
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What Land Types in the U.S. were Converted to Cropland 

 

GCAM is the only model in EPA’s model comparison exercise that predicted 
significant (1.14 million acres per 6 billion gallons ethanol shock) forest to 
cropland conversions 
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How do GCAM forest to cropland conversions compare to the real-world 
observations of USDA’s National Resource Inventory (NRI)? 

 

 

 

 

 

 

GCAM’s modeled forest to cropland conversions are 34 times higher than the 
historical observations from USDA’s 2017 NRI. GCAM was the only model to 
predict significant forest to cropland conversions. It is very expensive to convert 
forest to cropland and such conversion results in substantial CO2 emissions. 
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Since 2012 cropland acreage increased by about 1.6 percent from 326 million to 367 million acres 

 
Most of the gain (80 percent) is the result of land exiting the Conservation Reserve Program (CRP). 
  
   How much soil organic carbon (SOC) is lost after conversion of CRP to cropland? USDA addressed 
   this question with a 2022 report based on the Rapid Carbon Assessment (RaCA) Project.  

 
 

 

 
 
 
 
 
 

 

The USDA RaCA found very little SOC had accrued in CRP lands, no more than in adjacent 
croplands, so it is likely that little SOC is lost following conversion of CRP back to 
cropland.  The Colorado State University National Resource Ecology Laboratory 
CENTURY/Daycent SOC modeling indicates croplands are accruing SOC (U.S. EPA GHG 
Inventory), thus, CRP and cropland SOC accrual may be similar. The Michigan State 
University Cropland GHG Calculator estimates similar SOC accrual as does the 
CENTURY/Daycent Model. http://carboncalculator.kbs.msu.edu/   
 

http://carboncalculator.kbs.msu.edu/
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GCAM’s estimated forest conversions to cropland likely inflated the LUC penalty    

 

Additional LUC Estimates in the EPA Modeling Comparison Report 
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Conclusions:    

This analysis shows economic modeling is not a reliable tool for estimating land use change (LUC) when 

compared to historical observations of real-world land use change.  

It would undermine scientific integrity for the Interagency Working Group to force unreliable economic LUC 

penalties into the GREET model modified for SAF under the 40B tax credit. 

In fact, use of GREET, with the Carbon Calculator for Land Use and Land Management Change from Biofuels 

Production (CCLUB) model and application of Global Trade Analysis Project (GTAP), have and continue to be 

the most closely aligned to observed, real-world land use change from ethanol production. The IWG must 

acknowledge  GREET has proven to be more accurate for estimating LUC. 

 

GCAM’s inflated LUC modeling is the outlier based on EPA’s modeling 
comparison assessment. 
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In October of 2022, the International Energy Agency (IEA) Bioenergy Task Force published a report titled 

“Towards an Improved Assessment of Indirect Land-Use Change.” According to the IRA report, traditional LUC 

modeling, described as the “Trade and Market Response Narrative,” has failed to accurately predict RFS 

spurred corn ethanol land use change. When an alternative modeling approach is used, described as the 

“Internal Adjustment Response Narrative,” a negligible LUC impact is predicted, similar to the observed land 

use changes we have shared in this analysis. It would be informative for the IWG to review the IEA report, 

particularly EPA as the Agency considers next steps to assess and update GHG modeling for crop-based 

biofuels. Here is a link to IEA Bioenergy Task Force publication: 

https://task43.ieabioenergy.com/wp-content/uploads/sites/11/2022/10/IEA-Bioenergy-iLUC-

report_Final.pdf 

Finally, if corn yields continue to increase along trendline, corn ethanol production can similarly increase with 

no additional land requirements. It is likely that corn and soybean crops will dominate world agriculture 

because they produce far more crude protein and calories per unit of land, water, and fertilizer nutrients than 

other grain crops.  

This analysis should also serve to help respond to EPA’s request for comment with respect to the modeling 

comparison exercise (MCE). 

https://task43.ieabioenergy.com/wp-content/uploads/sites/11/2022/10/IEA-Bioenergy-iLUC-report_Final.pdf
https://task43.ieabioenergy.com/wp-content/uploads/sites/11/2022/10/IEA-Bioenergy-iLUC-report_Final.pdf

