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Falconi et al. (1) question our assessment of corn ethanol’s
domestic land use change (2) (LUC) based on the corn price
analysis and contradictions with their preferred modeling
studies. We reaffirm the validity of our price analysis and
attest that innovative empirical methods can advance the
science and ground our collective understanding of the US
Renewable Fuel Standard'’s (RFS) environmental impacts.

Tangential Economic Observations Do Not
Nullify the Price Impacts of the RFS

Observations like those by Falconi et al. about correlations
among corn prices, corn use for ethanol, and crude oil prices
are correct but irrelevant to the effects of the RFS on crop
prices. Around the time of the RFS, ethanol transitioned to a
major user of corn and the price and planted area of corn
have remained above their pre-RFS trends every year since
then despite continued yield improvements (Fig. 1). Moreover,
our model of the price impact does not simply compare prices
before and after the RFS. Instead, we model the drivers of
corn prices and compare the actual prices of corn to a coun-
terfactual scenario in which there is no RFS but everything
else remains the same (see Fig. 1 in ref. 2). Regarding the time
period of analysis, applying an alternative method that is not
specific to any particular post-RFS year or period produces
an identical estimate for the policy's price impact (2, 3).

The conditions in our price model are also realistic and
representative. Our counterfactual prices exceed the oper-
ating costs of growing corn every year, which is the relevant
information upon which farmers make planting decisions.
Our price analysis and counterfactual simulation include
changes only in corn, soybeans, and wheat prices because
these are the dominant alternative crops. Nonetheless, our
models of LUC in response to prices include all major crops
produced in each region.

Moving beyond Prior LUC Modeling Approaches Helps
Advance Scientific Understanding. Falconi et al. contend
that differences between ours and previous approaches a
priori reduce the validity of our study; we believe departing
from entrenched modeling frameworks was necessary to
advance knowledge in this domain. Regardless, our results
for both corn prices and LUC responses actually fall within
the ranges of those cited by Falconi et al. and others (Fig. 2)
(4, 5). The noted differences in carbon intensity estimates for
expanded corn ethanol instead arise largely from variation
in LUC emissions per unit area and likely stem in part from
systematic underestimation bias in some of the selected
previous works (for details, see refs. 6 and 7). Furthermore,
all of the “independently developed” models and results
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cited by Falconi et al. rely on similar approaches, which use
partial equilibrium (PE) or computable general equilibrium
(CGE) simulations, and several are from a single industry-
supported model (GTAP) for which subjective choices about
land representation have been shown to materially reduce
biofuel carbon intensity estimates (8). Broader perspectives
show that there remains wide and persistent variation among
studies with no convergence toward robust values (5, 9).

We appreciate the opportunity provided by Falconi et al.
to emphasize the importance of using economically rigorous
estimates of commodity crop prices and of staying open to
new approaches that move beyond run-of-the-mill modeling
of biofuels’ LUC.
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Data sources: U.S. Energy Information Administration (A), World Bank (B), and USDA National Agricultural Statistics Service (C,D) as in (2,3)

Fig. 1. Inflation-adjusted corn prices and corn planted area have remained above their pre-RFS trends every year since the RFS, despite continued increases
inyield.
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2All data in plot (A) is from Table 1 of (4), which includes Lark et al. (2022) as “Smith 2018”

PAll data in plot (B) is from Table 3 of (5) but uses corrected values for Lark et al. (2022), whose units were misreported in (5)

Note: Plot boxes represent the interquartile ranges (IQR) and median values with whiskers reflecting 1.5*IQR

Fig. 2. Normalized estimates for the (A) price and (B) LUC responses to increased corn ethanol demand from Lark et al. (2022) (2) are within the ranges of
other studies cited by ref. 1 and others (4, 5).
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