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REGENERATIVE FARMING PRACTICES: HOW MUCH CARBON DO THEY
SEQUESTER?
Andrew M. Havens, M.S.
University of Nebraska, 2023

Advisors: Richard Perrin and Lilyan Fulginiti

Along with the recent rise of voluntary carbon markets comes potential carbon credit
producers seeking reliable information on how much carbon they can expect to sequester.
In this thesis a distribution of expected sequestration outcomes is constructed using cost-
benefit analysis and data gathered from agronomic experiments and land-grant university
crop budgets for cover crops and no-till practices. The inverse cumulative distribution of
carbon sequestration outcomes from adopting a regenerative agricultural practice is
visualized and the net social benefit of paying farmers to produce carbon credits is
estimated. Results show that on average there is between $29.02 and $37.20 of social
benefit produced per ton of CO2e sequestered using no-till, and between -$8.68 and
$26.82 of social benefit produced per ton of CO2e sequestered using cover crops.
Information uncertainty about the sequestration potential for individual fields means that
the outcome for an individual farmer’s field lies somewhere within these ranges, but the

results are firmly positive for no-till carbon credit production.
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Introduction

Many solutions have been proposed in response to the rapidly worsening climate crisis.
Some appear to be more feasible than others, and one such realistic contribution is
adapting already widespread agricultural systems to sequester greater amounts of
atmospheric carbon dioxide. When an agricultural producer reduces tilling or starts
planting cover crops when a field would otherwise lay fallow, more atmospheric carbon
dioxide is converted to soil organic carbon (SOC). This soil carbon can no longer
contribute to the greenhouse effect (Lal 2004) and therefore offsets new carbon
emissions. While a rapid reduction of carbon emissions to the atmosphere is necessary
(USGCRP 2017), increased sequestration allowing more time for change is

simultaneously needed.

Voluntary carbon markets incentivize and facilitate transactions between producers of
agricultural carbon credits (offsets) and buyers who desire to reduce their own carbon
footprint. These programs enroll farmers to adopt no-till or cover crop practices and
calculate an estimate of the amount of carbon sequestered using representative physical
tests and algorithms based on historical data. They pay the producers to adopt the
practice, as it usually costs the farmer additional financial resources in the form of a new
seed drill or additional seeds and pesticides/herbicides, so payment is both compensation
for these expenses and incentive to participate in the program (Giller et al 2021). Credits
for the carbon sequestered are verified by a third party, which are then sold to individual

or corporate consumers online. These voluntary carbon markets have been increasing in



recent years in the United States, and some examples include Nori, IndigoAg, and

Land’O’Lakes’ Truterra.

However, voluntary carbon markets are not a new phenomenon. The Chicago Climate
Exchange (CCX) operated from 2003-2010 and was the first main carbon market in the
United States. Unfortunately, the market collapsed in 2008-2010 when the global
financial crisis hit and demand for credits fell. An excess supply ensued, resulting in the
price of credits dropping dramatically to near zero and the end of the market (Spaargaren
and Mol 2013). The European Union also ran a carbon market (a compliance market
rather than a voluntary market) called the Emissions Trading System (ETS) during this
period. The ETS survived the financial crisis largely in part due to the creation of the
Market Stability Reserve (MSR) by the EU, which purchased the excess supply of credits
to keep prices from bottoming out at zero. An important regulatory step accompanied this
action: the MSR severely curtailed the production of future credits until the excess credits
could be auctioned off, which occurred incrementally over a 10-year period (European

Commission 2017). The market continued operating and is notably still active today.

How can observation of these past experiences assist policymakers in ensuring recently
new voluntary carbon markets do not meet a similar fate as the Chicago Climate
Exchange? First, accurate knowledge of the distribution of carbon sequestration
outcomes for no-till and cover crops is needed. The goal of this research is to gather
sequestration data from the existing academic literature to present an inverse cumulative

distribution of outcomes, then use a cost-benefit analysis including crop budgets and the



social cost of carbon to estimate the distribution of potential net benefits of a program

that registers farmers to produce carbon credits.

Literature Review

There are attributes of carbon credits that complicate the way they are treated in a cost-
benefit analysis compared to normal goods. First, carbon offsets are credence goods.
Even after a consumer purchases a carbon offset, they cannot determine the offset’s
quality to measure how much utility they gain from the transaction (Bonroy and
Constantatos 2008). Consumers may find the offset producer reputable and if so are more
likely to make a repeat purchase in the future, but no physical product or service is
provided to the consumer that they can measure the quality of in order to render

judgment.

Additionally, carbon sequestration is a public good. The sequestration of carbon dioxide
from the atmosphere and subsequent lessening of the effects of climate change provide a
benefit to all people on Earth that is not excludable and not rival in consumption. In most
transactions, consumers pay money to receive a product or service for their personal use
exclusively. In the case of individuals purchasing carbon offsets, the benefits of the good
are enjoyed universally even though the cost is privatized. Therefore, when examining
the costs and benefits for farmers to produce carbon credits the public benefit of the good
must be considered. To account for this social benefit, in this study the social cost of

carbon (SCC) is used.



Agronomic studies regarding the carbon sequestration rate of both no-till and cover crops
are vital to answering the research question of how much carbon is actually sequestered
by these practices. In this study, search procedures followed standard meta-analysis
guidelines (Hansen et al 2021) and included using the AgEcon Search database and
Google Scholar. For no-till, a meta-analysis by West and Post (2002) provided references
to tens of additional studies that were deemed useful. The authors identified experiments
with a distribution of outcomes, but obviously they did not include the more than two
decades worth of results that have been published since. More recently published studies
that provided sequestration observations included Valkama et al (2020), Ruis and Blanco-

Canqui (2017), Lal (2015), and Poeplau and Don (2015).

Methods

Literature reporting results of scientific studies of the effects of no-till and cover crops on
changes in soil-sequestered carbon is abundant. The review here has identified multi-year
experiments for 77 no-till sequestration observations and 189 cover crop sequestration
observations. These data were aggregated and used to form an inverse cumulative
distribution to use in the cost-benefit analysis. The practice of gathering and combining
data from existing literary sources is called meta-analysis. One must be cautious when
doing a meta-analysis to ensure the data being collected are recorded or converted into
the appropriate units (DeSimone et al. 2021). Results of all studies are presented here in

metric tons CO2e sequestered per year per acre.



Selection bias presents another potential challenge. Multiple scholars encourage data
collection from studies published in both well-known journals and their lesser known
counterparts in an attempt to avoid over-representing data that appear in the top journals
(Steel et al. 2021). While there are some possible outliers in the compiled data, no values

were removed in order to prevent potential selection bias.

Most of the no-till observations were identified from a meta-analysis completed in 2002
(West and Post 2002). This reference served as a guide on how to aggregate and sort data
for the rest of the data collection in this study. In the article, the authors explained how
they accounted for fluxes caused by variable precipitation amounts and temperatures by
comparing observations taken in the same year. The research for this thesis examined
each original reference in West and Post (2002) and standardized calculations. Seventy-
four unique observations were gathered from West and Post (2002). Valkama et al.
(2020) report sequestration rates for no-till test plots in Kazakhstan, Finland, and Italy,
bringing the total number of no-till observations to 77. The mean value for no-till carbon
sequestration in these studies is 0.77 metric tons of COze per acre per year, and the

median value is 0.55 metric tons of COze per acre per year.

Carbon sequestration observations using cover crops were gathered from three main
studies. Ruis and Blanco-Canqui (2017) provided 33 observations, Lal (2015) provided
15 observations, and Poeplau and Don (2015) provided 140 observations. To avoid
double-counting, locations and dates attached to the observations were compared. The

mean value for cover crop carbon sequestration in these studies is 0.76 metric tons of



COze per acre per year, and the median value is 0.48 metric tons of CO:e per acre per

year.

Land grant university crop budgets proved to be the best resources for data on the cost of
adopting no-till or cover crops. Six budgets were found for implementation of no-till with
an average cost of $16.67 per acre per year, and a range of $8.17 to $23.75. Most of this
cost is due to the need for a no-till seed drill. Eight budgets were found for planting cover
crops with an average of $44.84 per acre per year, and a range of $21.51 to $69.11. The
large range in cover crop cost estimates is due to the type of seed used with cereal rye

being the cheapest and hairy vetch being the most expensive.

Results

The results of data collection are summarized in Figures 1 & 2. Each figure is an inverse
cumulative distribution of outcomes with respect to the amount of carbon sequestered.
Sequestration outcomes on the horizontal axis increase from lowest to highest, and
Figures 1 and 2 show that there is a large range of potential outcomes hidden by the
average values. For purposes of this analysis, it is assumed that the experimental
conditions are representative samples of farmers’ fields, so that a randomly selected
farmer’s field could fall anywhere along the distribution according to the probabilities on
the y axis. The curve in each figure indicates the percent of plots that yielded

sequestration above the level indicated on the horizontal axis.



For example, in Figure 1 for no-till experiments, the worst outcome was a plot on which
no-till decreased soil carbon by slightly greater than 2 tons of CO2e per acre per year. As
revealed on Figure 1, 89.6% of the no-till experimental plots recorded positive carbon
sequestration, while 28% of them recorded sequestration above 1 ton per acre per year.
Only 6.5% of no-till plots achieved sequestration greater than 2 tons of CO2e annually.
Thus, the average increase of 0.77 tons sequestered per year hides a large range of

outcomes.

Figure 2 indicates a similar result from the cover crop experiments. The inverse
cumulative distribution shows that 89.9% of cover crop plots recorded positive
sequestration with 28% of plots recording sequestration over 1 ton per acre per year.
Only 8% of cover crop plots achieved sequestration greater than 2 tons of COze per acre
per year. The range of outcomes for cover crops is even larger than the no-till range, with
a minimum observation of approximately -3 tons per acre per year and a maximum

observation of almost 5 tons per acre per year.

As shown in the inverse cumulative distributions for both practices, about 10% of plots
resulted in negative changes in soil carbon. Because of this loss, buyers would not be
willing to pay for a change in practice on these sites, or for any site for which the cost

exceeds the benefits, if they could avoid it.



Figure 1: Percentage of no-till plots that showed carbon sequestration above the amount
on the horizontal axis. Any point along the curve can be interpreted as “Y% of plots have

greater than X amount of sequestration”.
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Figure 2: Percentage of cover crop plots that showed carbon sequestration above the
amount on the horizontal axis. Any point along the curve can be interpreted as “Y% of

plots have greater than X amount of sequestration”.

1001 I 89.9% of plots have =0 sequestrationl

75-
o 36% of plots have > than the
% average of 0.76 sequestration
2 s0-
ﬂé 28% of plots have »1 sequestration I
o
o

5 I 8% of plots have =2 sequestration I

0- ==

3 2 1 0 1 2 3 4 5
C0O2 Sequestration (in metric tons/acrefyear)

The distributions of outcomes for no-till and for cover crop observations are nearly
identical, even though the experimental reports the distributions are created from are
entirely unique. Because the cover crops dataset contains more than twice the number of
observations than the no-till data set, the cover crop distribution line is smoother than its
no-till counterpart. Additionally, the cover crop observations show a larger range of

outcomes than the no-till observations.
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As explained in the methods section, land-grant university crop budgets were used to
estimate the cost for a farmer to adopt no-till or cover crop practices. The average budget
cost of switching to no-till was found to be $16.67 per acre, ranging from $8.17 to
$23.75. Based on the average sequestration rate of no-till of 0.766 metric tons of
COze/acrelyear and the cost values above, the expected average cost to sequester one
metric ton of CO2e using no-till is $21.76. When calculated in excel using the precise
average sequestration value with an increased number of significant figures, the expected

average cost is $21.98, which is the value used in the remainder of the analysis.

The average cost of planting a cover crop is $44.84 with a range of $21.51 to $69.11.
Based on the average sequestration rate of cover crops of 0.758 metric tons of
COze/acrelyear and the cost values above, the expected average cost to sequester one
metric ton of CO2e using cover crops is $59.16. When calculated in excel using the
precise average sequestration value with an increased number of significant figures, the

expected average cost is $59.68, which is the value used in the remainder of the analysis.

As for estimating benefits, the social cost of carbon (SCC) is used here. There are private
benefits attained by buyers of credits apparently equal to approximately $15-20 per ton,
which is the typical price at which voluntary carbon credits are sold. However, apart from
the private value those buyers receive, there is a social benefit to the entire world society
of reducing atmospheric carbon because it reduces future damages from climate change.
Thus, any action that can be taken to slow or reverse climate change is socially valuable.

The present value (discounted) of future costs to society of an additional ton of CO2
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emitted today is known as the social cost of carbon (SCC). In this analysis the SCC is
used as the social benefit achieved by the sequestration of carbon. Because buyers of
credits may experience private benefits in addition to this social benefit, the social cost of

carbon is a lower bound estimate of total benefit.

The federal government maintains estimates of the social cost of carbon (Executive Order
13990) based on academic studies of likely additional damages in the future due to an
additional ton of emissions in the present. The 2021 estimate of the social cost of carbon
by Interagency Working Group on Social Cost of Greenhouse Gases is $51.00 per metric
ton of CO2 (Interagency Working Group on Social Cost of Greenhouse Gases, 2021).
Notably, the average cost of sequestering CO2 via no-till is $21.98 per ton, below the $51
benefit, while the average cost via cover crops, $59.68 per ton, is higher than the $51

benefit.

Figure 3 plots the same distribution of outcomes as Figure 2, but with the horizontal axis
CO2 values multiplied by $51 to convert from sequestration per acre per year to benefit
per acre per year. It also identifies the fraction of observations at which each practice
results in a net benefit. (Because the inverse cumulative distributions are so similar,
Figure 3, which is plotted from the cover crop distribution, represents both no-till and
cover crop sequestration distributions.) The graph shows that 60.8% of plots are expected
to produce carbon sequestration benefits greater than the $16.67 average cost of adopting
no-till. For cover crops, only 31.7% of plots are expected to produce benefits greater than

the average cost of cover crops, which is $44.84.
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Figure 3: Percentage of plots that showed benefits above the amount on the horizontal

axis. Any point along the curve can be interpreted as “Y% of plots produce greater than

X amount of benefit”.
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If these experimental plots do represent the distribution of outcomes on farm fields, it
would be reasonable for society to enroll and reimburse only the top 60.8% of fields for
no-till, and only the top 31.7% of cover crop fields, as these fields are expected to
sequester enough carbon to return a net benefit. To implement that, however, would
require identifying which farmers’ fields are represented by which experimental plots. |If
it could be known ahead of time exactly which of the experimental plots reflect the
outcome for a given farm field, a “perfect information” policy could be implemented to

enroll only fields with positive net benefits. For the 60.8% of fields that would be
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enrolled for no-till under a perfect information policy, the average sequestration would be
1.21 tons per acre, providing an average benefit of $61.71 per acre and an average cost of
$13.80 per ton sequestered. For a policy of open enrollment where all no-till fields are
enrolled (a “no information” policy), the cost per ton sequestered rises to $21.98, still

well below the social benefit of $51.00.

Under a perfect information policy for a cover crop program, the average sequestration
for the 31.7% of fields enrolled would be 1.85 tons per acre, resulting in an average cost
of $24.18 per ton sequestered, well below the social benefit. However, a program
enrolling all fields in cover crops would include many fields with adverse outcomes,
resulting in the average sequestration cost rising to $59.61 per ton, above the social
benefit of $51. This result is reflected in the second to last row of Table 1 where the net

benefit of enrolling all cover crop fields is revealed to be -$8.68.
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Table 1: Average costs and benefits expected by practice and enrollment criterion

No-till Cover crops

Enroll  Enroll only fields Enroll  Enroll only fields

all fields with social all fields with social
benefit greater benefit greater
Outcome than cost than cost
Percent of fields 100% 60.8% 100% 31.7%
enrolled
Average sequestration 0.77 121 0.76 1.85
(tons COze per acre
enrolled)
Average cost per acre = $16.67 $16.67 $44.84 $44.84
enrolled ($ per acre)
Expected cost of $21.98 $13.80 $59.68 $24.18
sequestration ($ per
ton CO2e)
Social benefit of $51.00 $51.00 $51.00 $51.00
sequestration ($ per
ton COze)
Expected net benefit $29.02 $37.20 -$8.68 $26.82
of sequestration ($ per
ton CO2e)
Expected net benefit $22.01 $44.94 -$6.52 $49.73
of sequestration ($ per
acre)

Realistically, the market will be able to operate somewhere in the realm between no
information and perfect information (the pairs of columns in Table 1). Computer models

and satellite imagery are able to predict expected carbon sequestration on a piece of land,
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although certainly not with 100% accuracy (Plastina 2022). The two estimates of this
study provide a lower and upper bound for the expected net benefits. Based on the results
of this analysis, between $29.02 and $37.20 of social benefit would be produced per
metric ton of COze sequestered if farmers were paid to adopt no-till. Notably, while this

estimate is a range it is substantially positive.

The same cannot be said of the estimate of net benefits from cover crops. If farmers were
paid to sequester carbon using cover crops, the estimated net benefit is between -$8.68
and $26.82. Zero is included in this range, and because it is not known precisely how
much information market participants will have access to, it is uncertain whether the

average net benefit would be negative or positive.

Because more information available about potential sequestration on given fields could
lead to higher net benefits, there is value in addressing the issue of information
uncertainty. Farmers may be required to divulge data about the type of crops they grow
and other management practices as part of the application process of submitting acres to
be considered. That information could be used to produce a better carbon sequestration
outcome estimate, but only if sequestration models are capable of using the information
to produce accurate sequestration predictions. Satellite imagery could also be used in the
same way if sequestration models could use the information. Ultimately, satellite imagery
may be used to monitor carbon sequestration amounts by observing crop cover, biomass,

growth stages, and tillage practices. Investment in advancing the ability of satellite



16

imagery to reliably estimate carbon sequestration would speed up the process, but the

current technology’s capabilities are limiting.

Implications

Policymakers are likely to be interested in the net benefits of a program that incentivizes
carbon credit production, which includes the variability caused by the amount of
available information. As shown in Table 1, higher amounts of information about
potential sequestration by particular fields would lead to less costly sequestration because
the fields that will provide a clear net social benefit can be identified and included in the
program. Less information about potential sequestration leads to the inclusion of the
fields that do not produce a net social benefit, resulting in a more costly policy. For no-till
however, even if all fields were enrolled and reimbursed, there is an expected average net
benefit of $29.02 per ton of CO2 sequestered. Thus, a potential public program to pay
farmers to produce carbon credits using no-till is expected to provide a positive public
benefit with no information available about individual fields. For cover crops, however,
more information is needed to help identify fields with positive net benefits, if the

expected social benefit of a program is to be positive.

Included in the cost-benefit analysis of this study are private costs of adopting a
conservation practice and the possible social benefits from any resulting carbon
sequestration. However, there are additional public and private benefits from both no-till
and cover crops. These potential benefits include increased biodiversity, reduced runoff,

less soil erosion, improved ecosystem resilience, and increased water filtration (White



17

2020). Less fertilizer and less water than normal are other potential benefits. Reduced soil
erosion helps farmers retain healthy and productive soils for longer. Some of these
benefits accrue to people in the surrounding areas as well. Increased water filtration and
greater biodiversity improve nearby communities by providing cleaner drinking water

and a healthier local ecosystem.

However, these private and local external benefits are difficult to quantify. No convenient
metric such as the SCC exists for quantifying the local benefits of better groundwater
quality or a more diverse ecosystem, and estimation of these benefits is beyond the scope
of this work. They are not included in the analysis and thus the estimated net benefits in

this study are minimumes.

An important aspect of carbon sequestration credits is additionality. Essentially, an
agricultural carbon credit satisfies additionality if it was produced by a change in practice
that would not or did not otherwise occur. Under this definition, a farmer who began
using no-till 10 years ago would not be eligible for payment for those past changes in
practice; only present and future actions satisfy additionality. Over half of all farmed
acres in the United States are already managed using no-till (USDA-NASS 2017), so any
farmers submitting fields for inclusion in carbon credit production would need to be

currently using standard tillage and be willing to adopt no-till.

Paying farmers to adopt no-till or cover crops but neglecting to reimburse farmers who

have already begun sequestering carbon on their own without the cash incentive brings
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up issues of fairness and equity. However, the demand side of the voluntary carbon credit
market almost universally requires additionality in order to satisfy buyers’ goals and net-
zero promises. While fairness to earlier adopters may be important for public support of a
program, little can be done to accommodate it in the voluntary carbon market because
purchasers of credits are likely to insist on additionality because they want assurance that

the sequestration is due to their own action (their own payment).

A final consideration of the results of this study is the value of the social cost of carbon
used. This analysis employs the $51/metric ton (in 2020 USD) as currently evaluated by
the federal government to be the social value of avoiding emitting a ton of carbon dioxide
(or, equivalently, the benefit of sequestering a ton of carbon dioxide equivalent). Some
recent research suggests the value is too low and should be set higher. Work by Rennert
et al. (2022), for example, suggests the social cost of carbon should be $185/metric ton
(in 2020 USD) based on updated models and novel discoveries about the future damages

of climate change.

Using a higher SCC value would significantly change the results of the analysis. The net
benefit values for both no-till and cover crops would be much higher. With an increased
estimate of social benefits, farmers might have greater leverage in negotiating higher

prices paid for their sequestration efforts.
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Conclusion

While the initial goal of this research was to investigate evidence-backed average
sequestration rates for the conservation practices of no-till and cover crops, one of the
most important findings is that there is significant variation in sequestration outcomes
throughout the existing scientific literature. An inverse cumulative distribution of these
outcomes provides useful information on the probability of a particular acre producing an
expected sequestration amount, but with current technology it is impossible to predict
exactly how much carbon will be sequestered on a field randomly selected from fields

that farmers might offer for enrollment in a program.

Using the gathered data, it was estimated that if farmers were paid to stop using
conventional tillage methods and adopt no-till practices the net social benefit would be
between $29.02 and $37.20 per ton of CO2e sequestered. If there was zero information
about the expected sequestration rates of potential plots to enroll, the expected net social
benefit would be the lower value, while perfect information about potential plots would

result in the higher value.

For cover crops, under the assumption of no useful information (enrolling everyone), the
expected net social benefit per ton of sequestered COze is -$8.68 per ton sequestered. If
perfect information were available (it is known exactly how much each potential acre will
sequester), a net benefit of $26.82 per ton of sequestered COze could be achieved.

Notably, there is a wider range of expected values for the cost of adopting cover crops
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which can be attributed to the significantly more expensive cost of planting a cover crop

compared to the adoption of no-till.

Despite the uncertainty caused by the issue of information availability, these results
provide important conclusions. By combining data available in the literature, the range of
outcomes on any random plot of farmland has been visualized. The knowledge that costs
of adopting conservation agriculture practices are highly variable is also useful, as is the
inverse cumulative distribution of sequestration outcomes produced. Cover crop costs are
the most variable due to the wide variety of available seeds as well as possible potential

economic uses of the cover crop.
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Appendix B. Experimental Sequestration Outcomes for Cover Crops and Sources
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Appendix C. Cost Estimates for No-till and Cover Crops

No-till:

Total cost

$8.17
$23.75

$20.19
$15.95
$20.34
$11.64

Source

Epplin, F. M., Stock, C. J., Kletke, D. D., & Peeper, T. F. (2005). Cost of Conventional
Tillage and No-till Continuous Wheat Production for Four Farm Sizes. Journal of
American Society of Farm Managers and Rural Appraisers (ASFMRA), 69-76.
https://doi.org/https://www.jstor.org/stable/10.2307/jasfmra.2005.69

op. cit.

Klein, R., & McClure, G. (2021). 2022 Nebraska Crop Budgets. Nebraska Extension.
https://doi.org/https://cropwatch.unl.edu/Budgets/2022/2022-nebraska-crop-budgets-
010322.pdf

op. cit.

op. cit.

op. cit.
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Cover crops:

Planting

$11.47

$36.15

$28.04
$28.04

$13.68

$14.13
$14.13

$18.77

Seed

$12.06

$20.00

$14.78
$32.67

$7.83

$15.81
$47.28

$15.96

Terminating

$9.40

N/A

N/A
N/A

N/A

N/A
N/A

N/A

Other
costs

$0.99

$1.14

$7.96
$8.40

N/A

N/A
N/A

N/A

Total
cost

$33.92

$57.29

$50.78
$69.11

$21.51

$29.94
$61.41

$34.73

Source

Edwards, W., & Plastina, A. (2018, March). Economics of cover crops: Ag Decision
Maker. lowa State University Extension and Outreach. Retrieved April 4, 2023, from
https://www.extension.iastate.edu/agdm/crops/html/al-91.html
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University of Idaho Extension. https://doi.org/https://www.uidaho.edu/-/media/Uldaho-
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pdf.pdf?la=en&hash=3CE62F3E3A2DF574B62CB5AE613C94C86478B5C6

op. cit.
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crops: An example with cereal rye. farmdoc daily. Retrieved April 4, 2023, from
https://farmdocdaily.illinois.edu/2016/07/costs-and-benefits-of-cover-crops-
example.html

Swanson, K., G. Schnitkey, J. Coppess and S. Armstrong. Understanding Budget
Implications of Cover Crops (2018). farmdoc daily (8):119, Department of Agricultural
and Consumer Economics, University of Illinois at Urbana-Champaign, June 28, 2018.
op. cit.

Zulauf, C., & Schnitkey, G. (2022, February 2). Policy budget for cover crops and the
lesson of Crop Insurance. AgFax. Retrieved April 4, 2023, from
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