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Why we need to rethink 
methaneYou can see in the graph, U.S. beef (yellow) and animal agriculture (teal) have been roughly stable since 1990. Those 

emissions are primarily methane and make up a small portion of total U.S. emissions. According to the EPA, animal 
agriculture is 4% of direct U.S. emissions. 

Methane is short-lived, warming for 12 years before it is naturally removed. If emissions are stable for 12 years, what is 
being emitted roughly equals what is naturally destroyed. That balance means no additional warming. 



Global Warming Potential 
(GWP100) of Main Greenhouse 

Gases

Carbon Dioxide (CO2)  1

Methane (CH4)   28

Nitrous Oxide (N2O)  265





It’s all 
about 
warming
How we currently 
measure methane doesn’t 
factor in the natural 
removal of methane, and 
overestimates methane’s 
warming impact by a 
factor of 3-4 according to 
the latest IPCC Report. 
Read that page here: 
bit.ly/ipcc_ch7. 

In the graph, you can see 
that methane warms very 
differently than carbon 
dioxide, so why do we 
measure methane like it 
is CO2?

Oxford Martin, Climate Metrics for Ruminant Livestock, July 2018, 
https://www.oxfordmartin.ox.ac.uk/downloads/reports/Climate-metrics-for-ruminant-livestock.pdf%C2%A0

https://clear.ucdavis.edu/sites/g/files/dgvnsk7876/files/inline-files/IPCC-AR6-CH7-7-123.pdf
https://www.oxfordmartin.ox.ac.uk/downloads/reports/Climate-metrics-for-ruminant-livestock.pdf%C2%A0


Reducing 
methane from 
manure

• Dairy digesters are a cost-
effective way of reducing 
methane from manure.

• Dairy digesters have reduced 
30% of the greenhouse gasses 
mitigated in the California 
Climate Investment Initiative 
with less than 2% of state 
funding.



Livestock can 
be part of a 
climate 
solution

If we reduce methane emissions from livestock, we can pull 
carbon out of the atmosphere. 

Only two sectors can do this, agriculture and forestry. Agriculture, 
and livestock specifically, is a climate solution we aren’t talking 
enough about.





• Continued commitment to the incentive-based climate-smart solutions in California should lead to the full 40 
percent reduction, or 7.2MMTCO2e in dairy methane by 2030 sought by state regulators

• Milk production improvements and attrition in milk cow numbers in the state will play a significant and increasing 
role in methane reductions, contributing a 2.6 to 3.3 MMTCO2e reduction annually

• Utilization of alternative and advanced manure management practices will reduce between 0.6 and 1.1 
MMTCO2e in methane annually by 2030

• Continued implementation of dairy manure digesters will deliver another approximately 4 MMTCO2e of 
reduction annually by 2030

• Feed additives will provide additional dairy methane reductions, ranging from 250,000 MTCO2e annually to 
over 2 MMTCO2e, depending on reduction efficiency and the ultimate rate of adoption by dairy farms in the 
state.



The methane reductions from programs and projects in 
place today, coupled with the implementation of a 
moderate feed additive strategy to reduce enteric 
emissions, is on track to reduce methane between 7.6 to 
10.6 MMTCO2e by 2030, from the dairy sector alone.

Meeting the Call: How California is Pioneering a Pathway to Significant Dairy Sector 
Methane Reduction



Potential pathways to climate neutrality for California dairy

40% 
manure 
methane 
reduction

40% manure 
methane reduction 
and 10.6% enteric 
methane reduction

BAU



Find the summary and paper online at clear.ucdavis.edu

https://bit.ly/pathwayclear

Use your cellphone camera to 
scan the QR code and take you 
to the article.

NEW PAPER 

Meeting the Call: How California is Pioneering a Pathway 
to Significant Dairy Sector Methane Reduction
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The U.S. Methane Breakdown

EDF, 2022
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Methane Reduction Targets

▪ Reduce global methane emissions 

at least 30% from 2020 levels by 

2030, which could eliminate over 

0.2˚C warming by 2050.

 

▪ Reduction in California methane 

emissions of 40% below 2013 levels 

by 2030.
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What Needs to Happen? IPCC

IPCC 2023



Methane Mitigation Strategies
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Arndt et al. 2022



Methane Mitigation Strategies
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Arndt et al. 2022



Product Based Solutions
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Naranjo et al., 2020

45%



Absolute Reduction - Feed Additives
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Honan et al. 2021



Essential Oil Blend

Fouts et al. 2023
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Control: 9.69 g/kg milk

Essential Oil Blend: 8.75 g/kg milk

P=0.0061

^



Plant Bioactive Compounds - Tannins
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Moate et al. 2020



Inhibitor – Rumin8
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Pasture Based Cattle
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Future Direction – Microbial Genomics
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Comprehensive Review
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