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Removal of residual emissions from hard-to-decarbonize 
sectors (heavy industry, transportation, agriculture)

Draw down “legacy” emissions



AGRICULTURAL SYSTEMS BOTH CONTRIBUTE TO 
AND ARE PARTICULARLY SENSITIVE TO THE 
IMPACTS OF CLIMATE CHANGE.
THEY ALSO OFFER OPPORTUNITIES FOR 
MITIGATION.
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Soils are at the nexus of many concurrent 
and reinforcing challenges



Soils can help meet multiple challenges

Paustian et al., 2019
Chabbi, Lehmann, Ciais, Loescher, Cotrufo et al., 2017 



Fargione et al 2018

A “win win” solution under our feet





Principles of regenerative agriculture

Minimize soil disturbance

Plants in the ground year round

Diversified crops in time and space

Optimized application of biological and 
chemical inputs

Integrated livestock when possible



Benefits of regenerative agriculture

Mitigation of climate impacts

Increased food security

Avoided deforestation and land degradation

Enhanced nutrient management, reduced 
GHG emissions and water pollution

Improved biodiversity

Enhanced profitability Image: Dan Meyers, Unsplash
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Paustian et al. 2019



ORGANICS DIVERSION AND APPLICATION

EPA 2021:  From Farm to Kitchen: The Environmental Impacts of U.S. Food Waste; Data Source: Canning et al. (2020); Crippa et al. (2021) 



ORGANICS DIVERSION AND APPLICATION

Nordahl et al. 2020



ORGANICS DIVERSION AND APPLICATION

Nordahl et al. 2020



COMPOST APPLICATION TO AG LANDS



MANURE APPLICATION

> SOC stocks by 35% (10.7 Mg ha-1)
• Less effective in reduced tillage systems
• More effective in cooler climates
• Most effective in less C rich soils
• Animal manure more effective than green

Gross and Glazer 2021



WHAT IS THE SOIL C DRAWDOWN POTENTIAL?

~10% OF GLOBAL ANNUAL EMISSIONS

Paustian et al. 2019



WHERE WE CAN GROW CROPS

PASTURE CROPLANDWHERE IS THE POTENTIAL?



Agricultural land uses have resulted in the loss of 133 Pg C from the soil. 
Maps indicate hotspots of soil carbon loss, often associated with major 
cropping regions and degraded grazing lands, suggesting that there are 
identifiable regions that should be targets for soil carbon restoration efforts.

Sanderman et al. 2017

WHERE WE HAVE LOST A LOT OF CARBON

WHERE IS THE POTENTIAL?

https://www.umass.edu/news/article/midwestern-us-has-lost-576-billion-metric-tons-soil-due-agricultural-practices



WHERE IS THE POTENTIAL?
WHERE SEQUESTRATION RATES ARE HIGH



WHERE WE CAN SHIFT MANAGEMENT PRACTICES

WHERE IS THE POTENTIAL?



IPCC 2022

ECONOMIC << TECHNICAL POTENTIAL



April 2018

January 2021

January 2020

RAPIDLY EXPANDING SPACE



CRITICISMS



https://www.tandfonline.com/doi/full/10.1080/14693062.2021.1948384

https://www.quantamagazine.org/a-soil-science-revolution-upends-plans-to-fight-climate-change-20210727/
July 2021

CRITICISMS



WHAT DOES SCIENCE SAY?

Cotrufo & Lavallee, 2022,

NOT ALL CARBON IS CREATED EQUAL



WHAT DOES SCIENCE SAY?

Bai et al. 2019



Lipzin et al SBB, 2022

WHAT DOES SCIENCE SAY?



CHALLENGES



CHALLENGES



SOIL CARBON MARKETS - THE WILD WILD WEST



https://gspp.berkeley.edu/faculty-and-impact/centers/cepp/projects/berkeley-carbon-trading-project/offsets-database



Credited activities would not have occurred without carbon payments, activities are not common practice. 
Baselines should be set conservatively to minimize risk of over-crediting.

Additionality & Baselines

Low risk of any material negative impacts on the surrounding ecosystems  and local communities.
Do No Harm

Quantification and monitoring uses credible, repeatable and verifiable methods, and project-specific uncertainty is 
estimated in a conservative manner.

Carbon Accounting 

Low risk of stored carbon being re-released into the atmosphere through voluntary or involuntary reversal events. 
Projects should have measures in place to minimize and account for such risk.

Durability

Leakage
Minimal risk of displacing activities that cause emissions from the project site to another site and account for any 
displacement.

https://carbon-direct.com/wp-content/uploads/2021/03/CD-Principles-for-Carbon-Removal.docx.pdf

CARBON CREDIT QUALITY CRITERIA



https://carbonplan.org/research/soil-protocols-explainer

Soil carbon crediting protocols are inconsistent and lack rigor



90% are aware 
of C markets

3% currently 
participating

59% won’t 
participate 
without changes

WHAT DO FARMERS SAY?



Anything that makes regenerative 
practices more profitable, easier, and 

socially acceptable will lead to climate 
positive outcomes.



THANK YOU

QUESTIONS? GET IN TOUCH!

HELLO@SOILCARBONSOLUTIONSCENTER.COM


