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As discussed previously, the Clean Fuel Production Tax Credit, or Section 45Z, is a tax credit for biofuel 
producers, not a direct payment or benefit to farmers (farmdoc daily, May 27, 2026). The policy matters to 
corn and soybean growers because the value of the tax credit depends on the carbon intensity of the final 
biofuel product. That creates a strong incentive for biofuel producers to lower carbon intensity as much as 
possible, and one important way to do that is by sourcing grain with a lower feedstock carbon intensity 
score. In this sense, 45Z may create a new kind of market signal for agriculture: corn or soybeans with 
lower documented carbon intensity could be viewed by biofuel producers as a higher-value input than 
grain with a higher carbon footprint. This basic market logic is the reason farmers should pay attention to 
how feedstock carbon intensity is defined and measured. In this article, we discuss some common issues 
regarding what a feedstock carbon intensity score means and how it may be calculated. 

This article addresses three questions. First, what does it actually mean for a corn or soybean crop to 
have a carbon intensity score? In general, that score can be understood as a measure of the greenhouse 
gas emissions associated with producing the crop, expressed relative to the amount of crop produced. 
Second, which farm practices may count toward lowering that score under the current 45Z policy? To 
answer that question, we look closely at the USDA’s Feedstock Carbon Intensity Calculator (USDA, FD-
CIC), which is the spreadsheet-based tool developed to estimate feedstock carbon intensity for 45Z 
specifically. Third, how much can the recognized carbon intensity benefit from the same practice differ 
across Illinois counties? To make that question concrete for farmers, we use a set of Illinois county maps 
showing the carbon intensity reductions currently recognized by the FD-CIC under different conservation 
practices. 
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What Does CI Score Mean? 

Under USDA’s technical guidelines (ICF International 2025, USDA OCE 2025), carbon intensity (CI) for 
biofuel feedstock crops is defined as “a measure of GHG performance reflecting the estimated quantity of 
GHG emissions associated with one unit of production,” and for feedstock crops it is expressed as grams 
of carbon dioxide equivalent per bushel produced. In practical terms, that means a crop CI score is an 
estimate of the greenhouse gas emissions associated with producing one bushel of the crop. 

 

Figure 1 illustrates crop carbon intensity (CI) as the ratio of cradle-to-farm-gate greenhouse gas (GHG) 
emissions per acre to crop yield per acre, expressed in grams of CO₂ equivalent per bushel. In this 
framework, cradle-to-farm-gate emissions include major sources such as soil carbon emissions, nitrous 
oxide (N₂O) emissions, upstream emissions from fertilizer and other chemical inputs, and on-farm energy 
use. Soil carbon emissions refer to changes in soil organic carbon, meaning whether farming practices 
cause the soil to lose carbon or, in some cases, store more of it (e.g., negative soil carbon emissions). 
Nitrous oxide emissions are mainly associated with nitrogen cycling in soils and are often influenced by 
fertilizer use. Upstream emissions from fertilizer and other chemical inputs refer to the emissions 
generated before those products ever reach the farm, especially during manufacturing and transportation. 
On-farm energy use refers to carbon dioxide emissions from fuel and energy consumed in farm 
operations. A short but important note is that, under the current 45Z framework (91 FR 5160), emissions 
attributed to indirect land-use change (often known as iLUC) are excluded from the emissions calculation. 
In other words, the CI discussion here is focused on emissions tied more directly to crop production and 
input use, rather than broader market-mediated land-use effects.  

The formula for CI also suggests two broad ways to lower a CI score: one is to reduce cradle-to-farm-gate 
emissions per acre, and the other is to increase crop yield so that emissions are spread over more 
bushels. For example, cover crops are often discussed as a practice that can reduce soil carbon loss and, 
under some conditions, even increase soil organic carbon storage. At the same time, the yield side 
cannot be ignored. Researchers (Qin, Kaiyu et al. 2023; Lobell, Di Tommaso et al. 2025) find that non-
legume cover crops can reduce maize yield in some cases, even though soybean yield effects are not 
statistically significant on average. That is why the impact of any conservation practice on CI is not always 
straightforward. If a practice lowers emissions but also reduces yield, the net effect on CI becomes more 
complicated, and under some conditions a practice could even raise CI if the yield penalty is large 
enough. 

Which Practices Lower CI Scores? 

In principle, any management change that lowers emissions per acre or raises yield could lower a crop’s 
CI score. Under the current 45Z-related USDA framework, however, only a limited set of practices are 
actually recognized in the Feedstock Carbon Intensity Calculator (FD-CIC): no till, reduced till, cover 
crops, nitrification inhibitors, split in-season fertilizer application (corn and sorghum only), and spring-only 
fertilizer application (corn only). From the producer’s perspective, these present important limitations: not 
every conservation or management practice that may reduce emissions or increase yields will count for 
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45Z purposes. What matters here is not simply whether a practice is “good” but whether it is one of the 
practices currently included in the USDA's FD-CIC framework. 

Figure 2 shows how the USDA FD-CIC is currently set up to estimate field-level crop CI for 45Z. 
Interested readers can download the USDA FD-CIC spreadsheet tool and user manual from USDA’s 
website (https://www.usda.gov/usda-fdcic) to explore how the calculator works and to test their own crop, 
county, and practice combinations. The user first selects the crop and the number of fields to model, then 
enters the state and county for each field, selects any recognized practices, reviews the emissions 
breakdown by source, and reads the resulting field-level CI at the bottom of the table, with GREET default 
values shown for reference. Although the spreadsheet also asks the user to enter total production in 
bushels for each field, that information is used only as a weight to average CI scores across individual 
fields into a whole-farm weighted average. In other words, the current FD-CIC tool changes only the 
emissions side of the calculation. It does not separately model how a practice might increase or decrease 
yield. This simplifies the analysis because producers do not need to worry that a possible yield penalty 
from a conservation practice will reduce the credit recognized in the calculator. It also means, however, 
producers are not rewarded in the tool for yield gains that may result from better management. 

 

A final note of caution is important. USDA describes the current FD-CIC as a beta version released for 
testing, peer review, and public feedback and states that users should treat its values as preliminary until 
final action is taken. That means farmers should not assume that the current numbers, practice 
definitions, or supporting documentation expectations are fully settled. At the same time, existing USDA 
guidance already points clearly toward recordkeeping: producers using FD-CIC are expected to maintain 
documentation of tool inputs and outputs, and the broader technical guidelines describe practice-specific 
records that may be needed to verify implementation.  
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How Much Does Location Matter? 

Location matters because the CI reduction recognized under the current FD-CIC framework is not 
determined only by the practice itself. Different practices generate different levels of CI reduction relative 
to the GREET default value for corn, set at 6,295 g CO₂e per bushel, and the same practice can generate 
different reductions when applied in different counties. If the goal is to maximize CI reduction, producers 
should consider both which practices are recognized under 45Z and which of those practices generate 
the largest recognized reductions locally. 

Figure 3 illustrates this point using county-level maps for Illinois corn under four selected management 
scenarios: cover crops, no-till, split in-season nitrogen application, and nitrification inhibitor use. All 
county-level values shown in the maps were retrieved by the authors from the current version of USDA’s 
FD-CIC tool. In each panel, CI reduction is measured relative to the GREET default, and darker green 
shading indicates a larger reduction. The figure shows clearly that both practices and locations matter. 
First, the size of the recognized CI reduction differs substantially across practices. Cover crops show the 
largest estimated reductions, followed by no-till, while split in-season nitrogen and nitrification inhibitor 
use produce much smaller reductions in this Illinois corn case. Second, even within the same practice, 
the recognized reduction is not uniform across counties. For cover crops, for example, the estimated 
reduction ranges from about 1,174 to 3,137 g CO₂e per bushel, with some southern counties showing 
noticeably larger reductions than many counties in central and northern Illinois. 

 

The purpose of this comparison is not to explain every county-level difference in the map, but to make 
one practical point clear: the CI reduction due to a recognized practice is not the same everywhere. A 
practice that produces a relatively large, recognized reduction in one county may generate a more 
modest reduction in another. That does not mean a producer should choose practices based only on the 
map, since agronomic fit, cost, and management feasibility still matter. But it does suggest that, under the 
current FD-CIC framework, location can affect the size of the recognized CI benefit and therefore may 
also affect the size of the potential 45Z-related marketing opportunity. 

Concluding Thoughts 

Carbon intensity, at its core, is a way of estimating the amount of greenhouse gas emissions associated 
with producing a bushel of grain. For producers interested in 45Z, the practical takeaway from this article 
is threefold. First, a lower feedstock CI score could matter because it may make grain more attractive to 
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biofuel producers seeking to reduce biofuel carbon intensity. Second, under the current 45Z-related FD-
CIC framework, only a limited set of practices are recognized: no-till, reduced till, cover crops, nitrification 
inhibitors, split in-season fertilizer application, and spring-only fertilizer application. Other practices may 
still have agronomic or environmental benefits, but they are not currently counted in the tool for 45Z 
purposes. And for recognized practices, their official definitions, documentation requirements, and 
verification rules are still being finalized. Third, the recognized CI benefit from a practice can differ across 
counties, so location matters when estimating the potential value of low-CI grain. Together, these points 
help clarify what kinds of information will likely be needed before a low-CI grain market can function in a 
practical way. 

The next article in this series will move from CI reduction measures to farm economics and decision 
support. If a recognized practice lowers feedstock CI, how much total 45Z tax-credit value could that 
create, and what might that mean for farm revenue? The first question is about the size of the cake, while 
the second is about whether any of that cake is actually shared with the farmer. Based on the answers to 
these farm economic questions, the next article will also discuss what practical steps producers can take 
now to prepare for potential 45Z market opportunities.  
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