
Global Framework to 
Monitor, Measure, and 
Account for Methane 

Reductions from 
Genetic Selection



Common knowledge

Genetic selection is 
a scalable, 

cumulative, and 
permanent climate 
mitigation strategy

https://pure.au.dk/ws/portalfiles/portal/417693291/Methane_and_Feed_Efficiency_Breeding_Ne
twork_day_JointPP_Helen_Rasmus_December_2024.pdf



Or is it?

It remains underutilized in 
policy frameworks, 
carbon markets, and 
national inventories 

… and in breeding programs



Why?

The lack of a consistent, 
science-based method 
to benchmark, monitor, 

and account for 
ruminant livestock 
methane emissions 

reductions from genetics



What’s needed for incentivization?

If you're trying to measure, monitor, and account for 
methane reduction due to genetic selection — in a 
specific country, with a specific ruminant species, 

trait, tool, and calculator — how do you do it?



Communications Conundrum 



Dairy Indexes and Breeding Values 
Implemented around the world 
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Enteric Methane Emissions
Including in Carbon Calculators



Total GHG Emissions from Livestock

Total GHG emissions = Enteric CH4 emissions + Manure CH4 emissions + Manure N2O emissions

Total emissions is a sum of the following. Only enteric methane emissions are affected by traits, so we can 
focus on editing this component only. 



Enteric Methane Emissions

EF =
GE × Y𝑚 × 365

55.65

Emission factor =
Gross energy intake × Methane conversion rate × 365

55.65
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Eq. 4.14, IPCC (2019) 

Enteric emissions is known as the emission factor in the IPCC model: 



Option 1:

EF = GE × (Y𝑚 ± BV) × 365 × 0.01796

Emission factor = Gross energy intake × (Base methane conversion rate ± Breeding value) × 365 × 0.01796

kg CH4
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=
MJ
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days

year
×

kg CH4
MJ

Adapt Y𝑚 - where the BV is in units of percent different (or unit change in Ym) 



Option 2:

EF = EF + BV

Emission factor = Base emission factor + Methane production BV 
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head
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=
kg CH4
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year

+
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year

Eq. 4.14, IPCC (2019) 

Adapt EF – where the BV is methane production



Caveats

Fit for purpose design
•  On-farm carbon calculator or national inventory 

• i.e. national inventory or individual animal management tool

Practicality on trait definition
• Methane yield may be the best trait, but in reality,  can we measure both traits methane 

and feed?
•  % Ym (change in gCH4/kg DMI) or g methane production ( change in g/d) format

Diversity in methane calculations
• Each tool, country, industry may have a unique equation to calculate enteric methane



CoolSheep & NZ 
National Inventory

• First example globally of genetic 
mitigation being recognised in a 
national GHG inventory

• Creates direct policy incentive 
for breeding low-methane 
animals

• Provides international model for 
integrating genetics into climate 
accounting frameworks



Collaboration
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crichardson@abacusbio.com

AbacusBio @AbacusBioGlobal


	Dia 1: Global Framework to Monitor, Measure, and Account for Methane Reductions from Genetic Selection
	Dia 2: Common knowledge
	Dia 3: Or is it?
	Dia 4: Why?
	Dia 5: What’s needed for incentivization?
	Dia 6: Communications Conundrum 
	Dia 7: Dairy Indexes and Breeding Values Implemented around the world 
	Dia 8: Enteric Methane Emissions
	Dia 9: Total GHG Emissions from Livestock
	Dia 10: Enteric Methane Emissions
	Dia 11: Option 1:
	Dia 12: Option 2:
	Dia 13: Caveats
	Dia 14: CoolSheep & NZ National Inventory
	Dia 15: Collaboration
	Dia 16

