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As awareness and concerns about the environment and climate change increase, consumers, investors, and in 
some markets, regulators are demanding that corporations seek ways to reduce their carbon footprint. As a 
result, companies of all sizes are establishing strategies for reducing greenhouse gas (GHG) emissions or 
reducing their rate of overall emissions.  Depending on the level of consumer and investor pressure and 
regulations, along with corporate attitude, some companies focus on indirect emission reductions, called 
‘offsetting’. Other companies target direct emission reductions within their supply chain, often referred to as 
‘insetting’. Regardless of the method by which a company chooses to reduce emissions, the opportunity for 
agriculture to be part of the solution is substantial and is therefore growing.  

However, the multiple carbon marketplaces and quantification 
schemes can make it difficult to understand what actions or outcomes 
can be valued, how they are valued, and in which markets these 
valuations can be sold. Navigating the current agricultural carbon 
credit marketplace and understanding how it may change is critical for 
two reasons: 1) Agricultural products are the raw inputs in numerous 
products, creating abundant opportunities for carbon insetting; and 2) The scale of agriculture allows for large 
reductions of carbon in the near-, mid-, and long-term through increased stocks of Soil Organic Carbon 
(SOC). 

Farm-level Carbon Footprint: Emissions and Sinks 
The direct GHG emissions of a typical 
row crop operation originate from 
agricultural residue decomposition, soil 
carbon emissions related to tillage and 
other practices, fuel combustion, and 
emissions from fertilizer application. 
Additionally, there are indirect 
emissions related to the manufacturing 
of those expendable inputs (Figure 1).   

Unlike many other manufacturing 
systems, farming involves biological 
processes, which includes direct 
interaction with the soil, a major 
carbon sink. When growing row crops, 
farmers can reduce or sequester more carbon in the soil through conservation management practices than 
what they emit when working the land. Achieving a net-negative carbon balance in row crop agriculture could 
have enormous positive impacts on the climate, in addition to the farmers’ bottom line. 

Carbon credit values are dependent on: 

• What is measured or included in the analysis (the system boundary)  
• If and how SOC stock change is quantified 
• How long-run changes in SOC are allocated across different crops from same field 

  

Carbon credits are measurable, 
verifiable credits that can come 
from the reduction, removal and/or 
avoidance of GHG emissions, 
and/or from carbon sequestration. 

Figure 1. Farm-Level Carbon Footprint 
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Demand for Agricultural Carbon Credits  
In carbon offset markets, carbon credits, reported in units of 
CO2e or CO2, are generated by reductions in GHG emissions 
or SOC sequestration, respectively.  These carbon offsets are 
then verified, certified and registered with a carbon registry 
such as Gold Standard1.  Carbon offsets can be sold to 
corporations committed to reducing their carbon footprint or 
to companies operating in industries with regulated GHG 
emission targets, where the regulation allows.  One 
characteristic of offset markets is the permanence of the 
offsets, which are required to be maintained for long periods 
of time.  Many programs, such as Indigo Carbon and Nori, are 
emerging to capture agriculture’s potential role in climate mitigationi.  These programs are creating market 
incentives for ag producers to implement practices that increase SOC sequestration, reduce GHG emissions, 
or produce net changes in GHG emissions and SOC levels, thereby generating carbon offsets that can be 
sold in offset markets. 

Agricultural supply chain partners seek ways to reduce emissions within their own supply chains through 
carbon insets.  They accomplish this by working collaboratively with other segments of the supply chain by 
providing education, technical assistance and, in some cases, financial assistance.  Examples of agricultural 
inset market initiatives are Bayer Carbon Program and Agro Carbon Alliance.  The carbon inset credits may 
reflect reductions in GHG emissions and/or increased SOC changes (Figure 2).  Most of the current ag 
carbon inset programs do not include the indirect emissions related to the manufacturing of farming inputs, 
or the direct fuel combustion emissions. 

 
Figure 2. Sources of Agricultural Supply Chain Partners’ Carbon Insets 

 

Biofuels Industry Demand for Agricultural Carbon Credits 
There could be substantial demand for agricultural carbon credits by the 
biofuels industry for two reasons.  The primary demand driver is the 
regulatory environment in which the biofuels industry operates.  
Secondarily, biofuels producers voluntarily have set or are setting goals for 
reducing emissions across their supply chain, in part to attract more 
environmentally-minded customers.  The regulators use a carbon intensity 
(CI) score to measure a fuel's lifecycle, or well-to-wheel, greenhouse gas 
emissions per unit of transportation energy delivered.  Figure 3 illustrates 

 
1 Disclaimer of endorsement: Reference to any specific registry or carbon program mentioned in this document does not constitute an 
implied or expressed recommendation or endorsement by Clean Fuels Alliance America or Terra Economics. 

Carbon credit values are expressed in 
terms of a mass of ‘carbon dioxide 
equivalents’ or kg CO2e per unit of 
product.  Emissions from gases other than 
carbon dioxide (CO2) are converted to 
CO2e by using the gases’ Global Warming 
Potential (GWP) which is a measure of 
how much energy the emissions of 1 ton of 
the gas will absorb over a given period of 
time, relative to the emissions of 1 ton of 
CO2. 

Carbon intensity (CI) is expressed 
in grams of CO2e per megajoule 
(MJ) of energy provided by the 
specific fuel.  CI accounts for the 
GHG emissions associated with 
all steps of producing, 
transporting and consuming a fuel 
– also known as a complete life 
cycle of that fuel. 
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the lifecycle for soy-based biodiesel and reports the CO2e for each stage of the production process (excluding 
estimated CO2e from indirect land-use change).  Since emissions from feedstock comprise 43% of the total 
CI for soy-based biodiesel, this presents a tremendous opportunity for reducing soy-based biodiesel CI by 
targeting lower CI soy feedstocks. 

 
Figure 3. Soy-based Biodiesel Supply Chain and Lifecycle 

Figure 4 shows that almost 64% of the soybean feedstock CI comes from field-level emissions and about 
31% of the emissions are due to farm energy use and farm input manufacturing.  As noted earlier, the 
prevailing ag carbon programs are not accounting for emissions reductions in farm energy use or input 
manufacturing.   

 
Figure 4. Shares of Soybean Feedstock Production Emissions by Inputs and Activities 

Source: GREET 2021 Update 
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Feedstock Carbon Intensity (CI) Score 
As depicted in Figure 4, SOC sequestration related to direct 
land use is typically not included in feedstock CI calculations.  
Figure 5 illustrates how SOC sequestration can contribute 
significantly to lowering feedstock CI scores, and to producing 
net-zero or even negative CI feedstocks.   

Considering the entire farm-level carbon footprint when 
calculating feedstock CI, including emissions from farm energy 
use, farm input manufacturing, and SOC sequestration, would 
send strong market signals to feedstock producers that their 
actions for mitigating climate change are paramount.  This 
would also provide a means for more accurate and higher 
valuation of agricultural carbon credits. 

 
i For information on various agricultural carbon programs and carbon registries, see Iowa State University Ag Decision Maker Carbon 
Markets: https://www.extension.iastate.edu/agdm/info/currentissues.html.  

Figure 5. Example of Field-Level 
Feedstock CI 

Source: COMET-Farm 

https://www.extension.iastate.edu/agdm/info/currentissues.html
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