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Agricultural carbon markets exist through privately and publicly owned companies with aim to reduce 
carbon emissions through trade of carbon units sequestered at the farm level. The sale of carbon credits 
presents an opportunity for farmers to receive financial benefits from changing to more environmentally 
beneficial agricultural practices, although carbon prices may not currently be high enough to cover the 
cost of switching practices. Information about carbon markets can be challenging to navigate because 
each company typically has a different structure for payments, verification, and data ownership. This 
article provides a brief background about carbon markets, information about the breakeven price for 
carbon sequestration practices, and some questions for farmers to consider about selling carbon credits.  

Background 

Greenhouse gases (GHG) change the natural balance between energy received from the sun and 
emitted from the earth by trapping energy from the Earth in the atmosphere, altering the climate and 
weather. Greenhouse gases emissions are either anthropogenic or natural. Anthropogenic emissions are 
caused by human activities such as burning fossil fuels, and natural emissions are caused by such 
occurrences as volcanic eruptions, the Earth’s orbit, the carbon cycle, and the sun’s output. The effect of 
anthropogenic emissions is greater than the effect of natural emissions, with human activities suggested 
to be the main cause of global warming over the last 50 years. The major greenhouse gases are carbon 
dioxide (CO2), methane (CH4), nitrous oxide (N2O), and various synthetic chemicals (EPA, n.d.) 

With growing concerns about climate change and greenhouse gas emissions worldwide, some countries 
agreed to follow voluntary climate change agreements, such as the UN Framework Convention on 
Climate Change (1992), Kyoto Protocol (1997), and Paris Agreement (2015). President Biden pledges the 
U.S. will reach net-zero emissions no later than 2050, meaning GHG removal will cancel out human-
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caused GHG emissions. Private companies also set emissions targets that may meet or exceed the Paris 
Agreement’s goal. During the COVID-19 pandemic, the number of companies setting net-zero or climate-
neutral targets has doubled (Forest Trends’ Ecosystem Marketplace 2020).   

Governments and companies can reach their emissions targets through carbon sequestration, which is 
the process of capturing and storing atmospheric carbon dioxide (USGS, n.d.). There are two main types 
of carbon sequestration: geologic and biologic. Geologic involves storing carbon dioxide in underground 
rock formations, and biologic consists of storing carbon in plants, trees, soils, and aquatic environments 
(USGS, n.d.). Carbon sinks are the reservoirs such as rocks, plants, soils, water, etc., where carbon is 
stored. U.S. agriculture can contribute to biologic carbon sequestration by storing carbon dioxide in soils, 
trees, and plants. One report suggests that U.S. agriculture and forestry can provide 10-20% of the 
sequestration and emission reductions needed to reach net-zero emissions by 2050 (Bonnie, Jones, and 
Harrell, n.d.).  

Carbon credits quantify carbon sequestration. A carbon credit is a tradeable certificate representing the 
right to emit one metric ton of carbon dioxide (CO2) or the equivalent amount of another greenhouse gas 
(such as methane, nitrous oxide, etc.), called a carbon dioxide equivalent (CO2-eq). There are two types 
of carbon markets: compliance and voluntary. In a compliance market, the government uses a cap and 
trade system where pollution permits are allocated to companies. If a company wants to pollute more 
than the set amount, it must purchase more permits. In a voluntary market, companies voluntarily 
purchase carbon credits to offset their emissions.  

Currently, markets organized by publicly and privately-owned companies are the only way U.S. farmers 
can sell carbon. Secretary Vilsack recently stated the government is exploring how to design a carbon 
bank to benefit farmers (Dorning 2021). In the USDA transition memo, the Climate 21 Project, the authors 
recommend establishing a carbon bank financed through the Commodity Credit Corporation (CCC).  The 
carbon bank would allow the USDA to finance GHG reduction and carbon sequestration activities by 
purchasing carbon credits from farmers and forest owners (Bonnie, Jones, and Harrell, n.d.). However, a 
carbon market system must first be established, and many questions still exist about what the 
government’s role in the carbon bank would look like (Vilsack 2021).  

Carbon Sequestration and Breakeven Prices 

The soil plays a vital role in the carbon cycle. Plants take in carbon through photosynthesis and release 
some of the carbon through respiration. When the plant dies, carbon remains in the plant and is added to 
the soil when it decomposes. The soil organic matter (SOM) stores the carbon, and it can remain stored 
or be released into the atmosphere depending on the agricultural practices used. Factors such as 
vegetation, soil characteristics, drainage, and climate affect the length of time and amount of carbon 
storage (ESA 2000).  Some agricultural practices help sequester the carbon in the soil. A list of practices 
used for carbon sequestration on crop farms and their breakeven prices, including a decrease in revenue 
from a reduction in yield when applicable, are displayed in Table 1. The breakeven price is in 2010 dollars 
per metric ton of carbon dioxide equivalent and represents the breakeven carbon price for a 
representative farm to undertake the practice. Farms can also sequester carbon through other crop and 
livestock practices not discussed in this article. 
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Practice Crop Type
Breakeven Price 

(2010 $/mt CO2-eq)

Emissions 

Reduction Potential 

(mt CO2-eq/acre)

Tillage Practices

Reduced till to no-till Corn $30 0.42

Conventional till to no-till Corn $34 0.65

Conventional till to reduced till Corn $43 0.22

Conventional till to no-till Soybeans $32 0.13

Reduced till to no-till Soybeans $77 0.13

Conventional till to reduced till Soybeans

Fertilizer Practices

10% reduction in nitrogen fertilizer application rate
2 Corn $174 0.03

Use of an inhibitor with nitrogen application
2 Corn $63 0.12

Switch to VRT nitrogen application
2,4 Corn < $0 N/A

10% reduction in nitrogen fertilizer application rate
3 Corn $32 0.16

Use of an inhibitor with nitrogen application
3 Corn $60 0.12

Switch to VRT nitrogen application
3, 4 Corn < $0 N/A

Switching from fall to spring nitrogen application Corn $167 0.08

Land Retirement Practices

Retiring cultivated organic soils to permanent 

grassland
5,7 $11 14.28

Retiring marginal soils to permanent grassland
5 $24 1.09

Restoring forested wetlands
5 $24 5.178

Restoring grassy wetlands
5 $63 1.998

Establishment of wind breaks
5 $17 1.4

Restoring riparian forest buffers
5 $49 2.79

Retiring cultivated organic soils to permanent 

grassland
6,7 $16 14.28

Retiring marginal soils to permanent grassland
6 $144 1.09

Restoring forested wetlands
6 $36 5.178

Restoring grassy wetlands
6 $94 1.998

Establishment of wind breaks
6 $97 1.4

Restoring riparian forest buffers
6 $72 2.79

Source: IFC International, 2013
1
Data are for Corn Belt states

2
Low nitrous oxide (N2O) emissions reduction scenario assumed

3
High nitrous oxide (N2O) emissions reduction scenario assumed

4
Assumes a 1,000-acre farm and adoption of Greenseeker

TM
 technology

5
Assumes a low-cost scenario

6
Assumes a high-cost scenario

7
Organic soils are soils with high organic carbon content from decaying materials (also known as histosols or muck)

8
Annual average sequestration over 30 years

Table 1. Breakeven Prices for Crop Farm Practices used for Carbon Sequestration
1

Negligible emissions reduction
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The breakeven price represents the carbon incentive level where adopting a carbon sequestration 
practice becomes economically viable for the farmer. This is the point where the net present value of the 
benefits is equal to the net present value of the costs. For example, the price of carbon would need to be 
$32 per metric ton of carbon dioxide equivalent (CO2-eq) for the farmer to breakeven switching from 
conventional tillage to no-till on soybeans. The breakeven prices are estimates based on the average 
annual soil carbon sequestration, adoption cost, yield changes, and average crop prices, when 
applicable. Different scenarios such as low-cost, high-cost, low-emissions, and high-emissions reflect the 
range of scenarios that occur (IFC International 2013). The breakeven prices in Table 1 serve as a 
general estimate, and actual breakeven prices will vary from farm-to-farm depending on costs, soil types, 
etc. Also, breakeven prices are from an article produced in 2013, so prices and costs likely have changed 
since the publication of the article.  

Questions to Ask Before Selling Carbon Credits 

Below are a list of questions to consider when deciding to sell carbon credits. The purpose is to provide 
some general information about carbon markets and help a farmer think carefully before making a long-
term and difficult to reverse decision about selling carbon credits. The details of the contract can have 
large financial implications for farmers. Some questions to consider when selecting a carbon market:  

What approaches are there for entering a carbon marketplace? 

Farmers considering selling carbon credits are advised to carefully consider all marketplaces and the 
terms and conditions of participating. There are typically two approaches for farmers entering carbon 
markets: using an aggregator or a data manager.  

• Aggregator: Farmer sells entire project, control, and credits to the aggregator in terms and 
conditions set up in a contract. The aggregator then has complete control over carbon credits, 
when to sell, price, and data shared.  

• Data Manager: Farmer pays a data manager to help them enter the marketplace for a fee or 
revenue percentage. The farmer has not sold real interests in the projects or carbon credits. 
(Donnelly 2021).  

How much will I be paid? What is the total amount paid, the portion I get, and the portion the 
aggregator or data manager gets?  

Some companies may have a price floor. Available information on company websites appears to range 
between $10 to $20 per metric ton of CO2-eq. The farmer may have to pay the fees, or the company may 
keep a portion of the payment or percentage of carbon credits to cover the fees, so the actual amount the 
farmer gets is typically less than the price listed. For example, if the company keeps 15% of the credits 
earned to cover fees and withholds 25% of the credits to cover the natural loss of sequestered carbon, 
then the farmer gets to keep 60%. If the price of carbon is $15 per metric ton of CO2-eq, then the farmer 
gets $9 per metric ton of CO2-eq.  

Who owns my data, and what can the aggregator or data manager do with my data? Will they 
share my data with anyone?  

Data privacy is an important aspect to consider when choosing a carbon market. It is important to receive 
a clear answer from the marketplace about who owns your data, what can be done with your data, and 
how your individual or aggregated data can be used or sold.  

What currency is the payment in?  

The payment could be in the form of cash, cryptocurrency, or credits toward purchases.  

How long will it take to get the money? 

A portion of the money may be paid upfront or issued at a future date. There may be a payment program 
to give the farmer a certain percentage of credits or payment gradually over a specified period.  
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Can the carbon credits be stored? If so, how long can they be stored for? 

Some companies may allow carbon credits to be banked and sold later in case the market price goes up.  

How much will it cost to sell my carbon credits? 

Farmers will have to pay a fee for soil sampling or third-party verification, although some companies may 
cover these costs. There may be additional fees such as administrative, registration, insurance, and/or 
transaction fees depending on the agreement. Some companies may withhold a percentage of carbon 
credits to cover carbon loss and administrative fees.  

I adopted carbon sequestering practices on my farm in the past. Can I be paid for them? 

Farmers who adopted one of the qualifying practices before joining the carbon market may be able to 
receive payment for the years before joining the carbon program. Some companies allow the farmer to go 
back a limited number of years and get paid for a practice they have adopted (usually between two and 
five years).  

How often does the data need reported?  

There are often a specific number of times a farmer will have to report their data and provide soils 
samples. A third-party verifier may have to visit the farm at a specified period as well.  

How many years does the contract last?  

Contracts could be 10 to 20 years or more, depending on the company.  

What happens if the land ownership changes hands?  

There could be penalties for the contract holder if the land is rented out or sold during the contract and 
the tenant or purchaser does not follow the agreed-upon sequestration practices.  

Who needs to be involved in the decision to sell carbon credits?  

Anyone with an ownership stake in the land will need to be involved in the process. Ownership of carbon 
credits can depend on the leasing agreement. For rented land, farmers may need to provide an 
attestation of their right to market carbon on the property to the company. Because of the long-term 
nature of the contracts, it is important to understand what implications there are if the farmer stops renting 
the land in the contract.  

What practices are the companies paying for? 

Companies are currently only paying for certain practices, so even if a practice is listed in Table 1, it may 
not be a practice that a company will pay for. Some typical practices companies are paying for include 
reducing tillage, changing nitrogen rate or practices, planting cover crops, and changing crop rotation.  

Is there a limit to the number of credits per acre? 

Some companies limit the number of carbon credits farmers can receive per acre. For example, if the 
company limits the farmer to two carbon credits per acre, and the farmer adopts a practice that 
sequesters more than two metric tons of carbon per acre, the farmer may not receive the full payment 
from the carbon they are sequestering.  

Will I need to invest in new technologies or platforms? 

Some companies may require a technology investment from the farmer, such as requiring the farmer pay 
for a subscription to the company’s online platform.  

Some other questions to consider: 
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• Who will be visiting my farm to verify the information? How often will someone need to visit my 
farm?  

• What are the penalties if I discontinue the sequestration project before the end of the contract?  

• How is the price that my credits sell for set? 

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

Conclusion 

Farmers considering selling carbon should be careful when selecting a market and fully understand any 
conditions, requirements, data ownership structure, and penalties the company may have. It is essential 
to understand the specific terms and conditions and negotiate any changes before signing a contract. The 
farmer may want to have an attorney review the contract and explain any rights and obligations before 
signing. The breakeven price for many carbon sequestration practices is greater than the carbon price 
markets are offering, so carbon prices need to increase to cover the cost of most carbon sequestration 
practices completely. Carbon prices needed to be at least $40–80 per metric ton of carbon dioxide by 
2020 and will need to be at least $50–100 per metric ton of carbon dioxide by 2030 to reduce emissions 
to the temperature goals of the Paris Agreement in a cost-effective way (WorldBank 2020). There is also 
a lot of uncertainty about long-term costs and returns for carbon sequestration practices. Many carbon 
programs are still in the pilot process and discussions about a government carbon bank are in progress. 
In the future farmers may have more options for selling carbon credits, which could affect carbon price. 
Selling carbon credits is a long-term and hard to reverse decision that usually involves locking into a 
contract for ten years or more, so it may be beneficial for farmers to wait until the carbon marketplace 
becomes more developed before making a decision.  
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