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This memorandum provides Net Gain’s preliminary observations regarding Environmental Outcomes of 

the US Renewable Fuel Standard published by Lark et al. (2022).1 The work described in this paper 

appears to be the same as that presented at an American Association for the Advancement of Science 

meeting on February 15, 2019. The August 2019 Ramboll report previously submitted to the docket 

for this rulemaking as part of Growth Energy’s comment letter (ID: EPA-HQ-OAR-2021-0324-0521) 

discusses the presentation material at Section 3.4.  We briefly summarize below a few key issues with 

the study’s attribution of adverse environmental impacts to the Renewable Fuel Standard (RFS) based 

on a preliminary, limited review. These include:  

 The study importantly neglects to evaluate the relationship between oil prices and corn prices.  

 The study fails to adequately explain and evaluate uncertainties associated with its use of a 

“Business as usual” scenario absent the RFS as a counterfactual. 

 With respect to land use change modeling, the study purports to correct for grave deficiencies 

in one of the author’s prior work by applying “recommended practices,” but does not explain 

how those practices were applied. Further, it is not possible to evaluate some of the data sets 

themselves as they are non-public, thus limiting third party reviewers’ abilities to evaluate the 

validity of the conclusions the authors draw. 

 The authors characterize as fact numerous modeled results, giving the reader a misleading 

impression of false confidence in the conclusions which are drawn from highly uncertain 

models embedded with extensive assumptions that may or may not reflect the real-world.    

  
The Effect of the RFS on Corn Prices 

The paper by Lark et al. (2022) is an ambitious effort to establish quantitative causal linkages 

between enactment of the RFS as a policy to a variety of environmental outcomes using a series of 

interlinked models. The approach, and the results presented rest on the assumption that the price of 

corn is heavily influenced by increased demand for ethanol due to the RFS. The discussion of the 

econometric model in the supplemental material to the publication states that the modeling controlled 

for important factors other than the RFS that likely affected the price of corn, but it makes no mention 

of the price of oil. Figures 1 and 2 below show nominal prices of West Texas Intermediate crude and 

 
1 Lark, T., N. Hendricks, A. Smith, and H. Gibbs. 2022. Environmental outcomes of the U.S. Renewable Fuel 
Standard. Proceedings of the National Academy of Sciences, February 14, 2022.  
https://doi.org/10.1073/pnas.2101084119. This paper is referenced as “forthcoming” in National Wildlife 
Federation’s comment to Docket#: EPA-HQ-OAR-2021-0324 submitted February 4, 2022 at p.3 (ID: EPA-HQ-OAR-
2021-0324-0464).   
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corn for the latest 20-year period (the shaded areas on the graphs show periods of US recessions) and 

demonstrates that corn prices track very closely to the price of oil.  

Figure 1. West Texas Intermediate Crude Price ($/barrel). 
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Figure 2. U.S. Corn Price ($/bushel). 

Given the importance of oil in the agricultural sector, neglecting to consider this relationship appears 

to be an important omission. 

Use of a Counterfactual to Estimate Impacts 

The authors attempted to construct the counterfactual case; that is, simulate what the 

world     would have looked like without the RFS (called the “Business as Usual” scenario). It is well 

understood that the greater the difference between the simulated counterfactual case and 

available empirical data, the more the counterfactual depends upon model assumptions and 

inferences. The authors state that “For all estimates, we compare outcomes under the 2007 RFS 

to a business-as-usual (BAU) counterfactual scenario in which ethanol production satisfies only 

the volume required by the initial 2005 version of the policy…”. The effects of the RFS reported 

by the authors are therefore based on their comparison between an interpretation of actual 

conditions (e.g., land use change) and a manufactured counterfactual situation which may or 

may not reflect a realistic alternative state. In our opinion, the authors do not adequately explain 

the underlying uncertainty such approaches engender.   

Measurement of Land Use Change 

In addition to the price of corn, the authors rely on estimates of land use change (both changes 

in crop rotation as well as changes from other uses such as grassland to agriculture for biofuels 

feedstock). Regarding the ability to “measure” land use change, the paper implicitly recognizes 

many problems with spatial data interpretation and state that land use change was mapped at 

the field level using the updated recommended practices. Although data sources are identified, 

the specific data sets used are not disclosed. The “recommend practices” alluded to are those 

developed by the lead author to correct for demonstrated deficiencies in some of his previous 

work on land use change and there is no description of how the     “recommended practices” were 

applied.  
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The authors rely on at least some data sets that are not publicly available,  therefore limiting the 

ability of a third party to replicate their work. For example, the authors  state that their analysis 

relies on a database built using field boundary data from USDA Common Land Unit (CLU) among 

other data sources. The CLU database is confidential and not available to the general public.2  

Additional Comments 

The paper starts out by making it clear that the research being presented is the result of extensive 

data selection, manipulation and analysis; development and application of numerous models; and 

development and application of links between models.  The paper is therefore presenting modeled, or 

estimated results based on a complex and interrelated set of mathematical models, each with 

underlying sets of assumptions and uncertainties. Although the authors purport to have propagated 

the uncertainties inherent in each modeling step, it cannot be ascertained from the material presented 

whether the overall uncertainty is appropriately reported.  

In the Results and Discussion sections, the tone of the presentation changes in a misleading and 

irresponsible manner such that results are presented as fact, providing a casual reader with the 

impression that the effect may have been measured and not modeled. Examples of such statements 

include the following:  

 “the RFS stimulated 20.8 billion L (5.5 Bgal) of additional annual ethanol production”;  

 “the increase in corn prices relative to other crops increased the area planted to corn on 

existing cropland by an average of 2.8 Mha per year”;  

 “the RFS decreased abandonment by 0.4 Mha [0.1, 0.6]…”’, and so forth for nitrogen and 

phosphorous pollution, erosion, and GHG emissions.  

All of these are modeled results, the validity of which rely on complex underlying assumptions with 

associated uncertainties, and these weaknesses are not adequately acknowledged by the authors. It is 

also misleading and irresponsible of the authors to suggest that there is a link between the RFS and 

potential impacts to threatened and endangered species when they present no information to support 

these claims. See, for example, the following statement: “Erosion losses from crop fields can also 

degrade soil quality over time (50, 51), contribute to enhanced GHG emissions in waterways (52), and 

impair water quality and aquatic habitat (53, 54) including that of threatened and endangered species 

(55, 56)”.  These are merely very general and well-known potential adverse effects of agriculture and 

and are presented with no context whatever in relation to the RFS). 

In our opinion, the potential policy and environmental implications of the research presented in this 

paper demand that the research be subjected to the highest level of review covering all aspects of the 

modeling effort with the goal of developing a scientific consensus regarding the environmental 

tradeoffs inherent in the production of biofuels.  

 
2 The USDA Web site states the following regarding CLU data: “CLU is not in the public domain. Section 1619 of the 
Food, Conservation, and Energy Act of 2008 (Farm Bill), only allows the sharing of this data to individuals or 
organizations (governmental or non-governmental) certified by FSA as working in cooperation with the Secretary of 
Agriculture. Users of the data must be providing assistance to USDA programs, and must require access to CLU 
data to complete that work.” 
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For further discussion of these issues, see August 2019 Ramboll Report at Section 3.4, which is 

included in Growth Energy’s comment letter (ID: EPA-HQ-OAR-2021-0324-0521) at Exhibit 3.3 

 

 
3 See Exhibit 2 to Net Gain, Analysis of EPA’s Proposed Rulemaking for 2020, 2021, and 2022 RVOs, Regarding 
Land Use Change, Wetlands, Ecosystems, Wildlife Habitat, Water Resource Availability, and Water Quality (Feb. 3, 
2022). 


