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What’s the global potential of biochar? 
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Objective

• Include use of only waste derived feedstocks

• 30% of total crop residues are retained in the field.

• Effects on priming, yield, or GHG emissions from soil 

are not included.

• Produced at temperature ≥ 600oC 

• Biochar is the sole product of the pyrolysis process

• Biochar permanence factor (Fperm) is a function of soil 

temperature only

• Net CDR is based only on biochar carbon 

sequestration.

GHGbs = {Σi[Mfs,i × Yi × Fc,i ] × Fperm× 44/12} – GHGbp

*

*  Based on: Woolf D, et al.(2021). Greenhouse gas inventory 
model for biochar additions to soil. 
https://doi.org/10.1021/acs.est.1c02425
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Framework application  -  155 countries
Data 
• Open data resources (FAOSTAT, 

WHO, etc.)
• Crop residues, 
• Manure, 
• Forest and wood waste, and
• Biosolids

• literature sources 
• Biochar mass yield,
• Organic carbon fraction

• Average soil temperature of 
agricultural land 
• Permanence factor

Emissions 
• Literature and databases

• Activity data 
• Emission Factors

• Monte Carlo methodology
• Uncertainty

• Include
• Loading operations
• Transportation (country specific)
• Pyrolysis pre-heating
• Electricity (country specific)
• Plant construction
• Field application
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Result Summary
• 7.37 billion t global annual biomass residue feedstocks

• 1.99 billion t global annual biochar production

• 2.65 billion t CO2e global annual CDR potential

• Average biochar CDR potential of 6.23 ± 0.24% of national GHG 

emissions in 155 countries

• >10% of national GHG emissions in 28 countries

*
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Biochar CDR potential (Mt CO2e yr-1)
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Biochar CDR potential relative to national GHG emissions (%)



USBI   •   BIOCHARCONFERENCE.COM   •   FEB. 12–15, 2024

Biochar CDR potential relative to national GHG emissions (%)
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High and low biochar impact regions
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Principal source of feedstock
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Agricultural residues
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Path Forward

• Detailed data
• biomass residue production
• residue-to-product ratio (RPR)
• soil temperature
• etc. 

• Include indirect benefits
• Avoided fossil fuel emissions
• Crop yield
• GHG ER from soils
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