
Carbon Markets 101:
What Questions Farmers Should Ask?

Krista Swanson Gary SchnitkeySarah Sellars



How are we sharing carbon market information?

Carbon Markets 101 YouTube Playlist

• What Questions Should Farmers Ask 
about Selling Carbon Credits?

• Growing Climate Solutions Act Impact 
on Farmershttps://www.YouTube.com/farmdocVideo



Topics
1. Background

2. Carbon Markets

3. Example of Carbon Contracts

4. Questions to Ask

5. Policy Environment and 
“Climate Smart Agriculture & Forestry” 



How many acres will Illinois have in 
Carbon Market in 5 years

oLess than 5%

o5% to 25%

o25% to 50%

oOver 50%



Background



Background
Results of last election has a great deal to do with 
current emphasis on climate change and carbon markets
⁃ The election may have brought the inevitable
⁃ Future switches in Congress/Administration may change speed 

and approaches, but not trajectory

Stated Policy Goal:  
Have man-made activities be carbon neutral.



Background: 

Agricultural 
activities are 
looked at as a 
sink for carbon

Sequestering carbon in 
the soil is an emphasis 

Emissions by Economic Sector, 2019
Million Metric Tons CO2 Equivalent

Data Source: United States EPA
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Why Now?
“America’s farmers, ranchers, and forest landowners have an 
important role to play in combating the climate crisis and 
reducing greenhouse gas emissions, by sequestering carbon 
in soils, grasses, trees, and other vegetation and sourcing 
sustainable bioproducts and fuels.”

Executive Order on Tackling the Climate Crisis 
at Home and Abroad, January 27, 2021



Two efforts simultaneously
Government Policy
• Congressional action
• Administrative activities

“Private Carbon Markets”



Carbon Markets



Agriculture’s Sequestration Potential
• U.S. pledged to reach net-zero emissions 

no later than 2050

• One-fifth of world’s largest 
publicly listed companies 
have net-zero emissions targets

• U.S. agriculture and forestry 
could provide 10 to 20% of the 
sequestration and emission reductions 

• Current sequestration on U.S. cropland is 8.4 millions mt/CO2-eq per year 
and the annual potential is 100 million mt/CO2-eq per year
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What Does Climate-Smart Mean?
Climate-smart is activities that store carbon 
and improve resilience and soil health

Examples:
• Reduced and no-till

• Cover crops

• Prescribed grazing

• Reduced GHG emissions 
(nitrous oxide and methane)

• Ruminant feed management

• Manure management

• Fertilizer management

• Improved on-farm energy efficiency

• Improved forest management



Private Carbon Markets

• Markets will exist as long as private entities 
want to buy credits

• Currently many companies want “new” carbon

Farmers 
Sell carbon credits

Integrators
Buys credits from farmers 
sell to private companies

Private Entities
Buy credits to achieve to 
lower carbon emission 

perhaps achieving 
net neutrality



Remote Sensing

Soil SamplingIndicators

Measurement

Source: Woodbury, Paying for Carbon Webinar

Modeling



Benefits of Carbon Markets
•Helps provide financial incentives 
for farmers to adopt new practices

•Many stackable with other government programs 

•Co-benefits of agricultural carbon markets 
such as air, biodiversity, soil, and water benefits



Breakeven Prices: Tillage Practices

Source: Prepared by IFC International for USDA 2013

Corn Soybeans

Breakeven 
Price

2010 $/mt CO2-eq

Emissions 
Reduction 
Potential 

mt CO2-eq/acre

Breakeven 
Price

2010 $/mt CO2-eq

Emissions 
Reduction 
Potential 

mt CO2-eq/acre

Reduced till 
to no-till $30 0.42 $77 0.13

Conventional till 
to no-till $34 0.65 $32 0.13

Conventional till 
to reduced till $43 0.22 Negligible emissions reduction



Examples of per acre payments with $20 mt CO2-eq/acre

Reduced to no-till
.13 x $20 = $2.60
Conventional to no-till
.13 x $20 = $2.60

Reduced to no-till
.42 x $20 = $8.40

Conventional to no-till
.65 x $20 = $13.00



Breakeven Prices: Fertilizer Practices for Corn

Breakeven Price
(2010 $/mt CO2-eq)

Emissions Reduction 
Potential 

(mt CO2-eq/acre)

Switching from fall to spring application $167 0.08

Nitrous Oxide emissions reduction scenarios Low High Low High

10% reduction in 
nitrogen fertilizer application rate $174 $32 0.03 0.16

Use of an inhibitor with nitrogen application $63 $60 0.12 0.12

Switch to VRT nitrogen application < $0 < $0 N/A N/A

Source: Prepared by IFC International for USDA 2013



Cover Crops
Eagle et al. (2012): planting winter cover crops can sequester 
up to 1.2 mt CO2-eq/acre/year, average of 0.5 mt CO2-eq/year

McNunn et al. (2020): between 0.16 and 0.35 
mt CO2-eq/acre/year depending on the crop

Fargione et al. (2018): a large percent of the mitigation 
potential of cover crops could be met at $10/mt CO2-eq/year



Example of per acre payments 
with $20 mt CO2-eq/acre 

0.5 mt CO2-eq/year
.50 x $20 = $10.00/acre



What Should the Price of Carbon Be?
Fargione et. al (2018): social costs of carbon in 2025 
is approximately $50

⁃ Price of at least $100 is needed to keep 100-year avg temp 
from warming more than 2.5°C (4.5°F)

⁃ Higher price may be needed to meet 
the Paris Agreement’s <2°C (3.6 °F) target



Have you (or someone you know) 
entered a contract for 2022 or before?

oYes

oNo, but in the process of signing contract

oNo, but interested

oNo, will wait and see



Contracts being offered to farmers
Scott Gerlt, American Soybean Association, 
https://soygrowers.com/news-releases/economists-angle-carbon-market-snapshot/



ASA/Gerlt Website: Contracts examined
https://soygrowers.com/news-releases/economists-angle-carbon-market-snapshot



ASA/Gerlt Website: Categories
• Payment amount and basis
• When payment is made
• Minimum acreage required
• Locations currently offered
• Data requirements
• Program started date
• Data ownership
• Can early adopters participate?
• Must land be owned
• Who pays for monitoring
• Contract length

https://soygrowers.com/news-releases/economists-angle-carbon-market-snapshot



Payment amount and basis
Practice per acre

Bayer: $3 per acre for reduced tillage, $6 for cover crop

Per ton of carbon credit
Corteva Granular: $15 per ton of carbon credit
Indigo Ag: $10 per ton in 2020, may be $15 in 2021
Land 0’Lakes: $10 per ton

Current carbon price range is $10 to $20 per ton



Data requirements
• Most require entry of information by farmer into software 
⁃ Climate view, Bayer
⁃ Granular Insights, Corteva Granular
⁃ Gradable, Farmer Business Network

• Many require three years of previous information

• Likely require boundaries and practices for the coming year



Can early adopters participate

Farmer Business Network

Practices have to be 
adopted since 2011

Practices must be 
adopted in last two years



Characteristics and Questions about the Contract

Length of 
contracts

Terms and 
conditions 

of contracts

Carbon 
measurement 

in soil

Price of 
carbon



What Questions Should Farmers Ask?
What are the approaches for entering a carbon market?

Aggregator
Data Manager

How much will I actually be paid?
Fair distribution of revenue

Who owns my data? What can be done with my data?

What currency is my payment in?



What Questions Should Farmers Ask?
How long will it take to get the money?

Up front or payment scheme

Can carbon credits be stored?
Upside potential in market

How much will it cost me?
Soil testing, fees, or 
withholding for carbon losses 



What Questions Should Farmers Ask?
Can I be paid for practices I am already doing?

How many years is the contract?
Typically see 10 to 20 years

What happens if the land changes hands?



What Questions Should Farmers Ask?
• Who needs to be involved in the decision?
⁃Attestation of right to sell carbon vs. checking a box

• What practices are companies paying for?

• Is there a per-acre limit of carbon credits?



What Questions Should Farmers Ask?
How often will someone need to verify my information?

What are the penalties if I do not follow the contract? 

Is there a limit to the total number of acres I can enroll?



Carbon credits are in the $10 to $20 per 
ton range.  What will the value be in 5 
years?

o $0, no carbon market for Ag
o Up to $10 per ton
o $10 to $20 per ton
o $20 to $50 per ton
o Over $50 per ton



Comparison of 11 
Private Voluntary 
Carbon Programs

How to Grow and Sell Carbon 
Credits in U.S. Agriculture

Alejandro Plastina and 
Oranuch Wongpiyabovorn
Iowa State University

https://www.extension.iastate.edu/agdm/crops/pdf/a1-76.pdf



Policy Background
• Congress Climate Milestones

• Paris Agreement

• 2021 Ag Climate Policy Highlights

• Growing Climate Solutions Act

• What To Watch For



•Senate UN 
Framework

•Renewable 
Energy

1992

•Senate Pre-Empts 
Kyoto Protocol

•U.S. Doesn’t Join

1997-01
•Senate 

Bipartisan Bills
•Emissions 

Reporting

2003-07

•Cap-and-
Trade 
Legislation

2008-10
•Clean Energy 

Standard

2012

• Renewable Energy 
Tax Credit 
Changes

2015

• Climate Solutions 
Caucus Formed

2016
• Tax Credits & 

Carbon Pricing

2018

• Renewed Interest 
in Climate Change

• Major Legislation

2019-21

UNITED STATES CONGRESS CLIMATE MILESTONES



Paris Climate Agreement
• International Treaty on Climate Change
⁃ United Nearly Every Nation

• Framework for 
Addressing Global Climate Change

•PARIS•………………………..…
CLIMATE AGREEMENT

• Control GHG Emissions to Limit Temperature Increase

• “Bottom-Up” Approach to Mitigation
⁃ Countries Set Own Emission-Reduction Targets



Paris Climate Agreement
• “Voluntary Cooperation” Approaches 

1. Sell overachievement
2. Create international carbon market
3. Non-market climate cooperation between 

countries

•PARIS•………………………..…
CLIMATE AGREEMENT

• Still Under Debate

• Could Change or Influence Carbon Markets in U.S.



1/27

BIDEN E.O ON 
CLIMATE CRISIS

4/21

USDA TO OPEN CRP

5/6

CONSERVATION 
GOALS REPORT

5/20

USDA PROGRESS REPORT

2021 AG CLIMATE POLICY HIGHLIGHTS

6/24

SENATE GROWING 
CLIMATE SOLUTIONS



GROWING CLIMATE SOLUTIONS ACT

• Senate Approved With Major Support

• Signal Support for Carbon Marketplace

• Addresses Lack of Regulation & Consistency
⁃ Protections & Assistance For Farmers

▫ USDA identify what practices reduce net GHG emissions, set baseline
▫ USDA to create third-party verification process
▫ Farmer Advisory Board

• Framework for Consistent, Transparent, Science-Based 
Approach



Topics to Watch
• USDA Carbon Bank?

• Paris Agreement – International Carbon Market?

• Defining Terms: Additionality, Carbon leakage

• Climate Related Legislation



farmdoc Sponsors



Upcoming Webinars
Grain Outlook
11:00 to noon CT, Thursday September 16th

by Scott Irwin and Joe Janzen
After several years of trade difficult, grain markets have boomed. We will discuss the factors 
impacting grain markets and provide some projections for the future.

Brazil and the US
11:00 to noon CT, Thursday September 23rd

by Joana Colussi and Gary Schnitkey  
Brazil is the United States’ major competitor in agriculture, with Brazil now producing more 
soybeans than the U.S. Here we will discuss Brazil’s past development, and prospects for the 
future.



For the webinar archives and 5-minute farmdoc
Subscribe to our channel YouTube.com/farmdocVideo

. I l l inois .edu

Thank You for joining us!
Please submit your questions

Visit us at 
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