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CLEAR Center at UC Davis
The Center leverages its two cores 

– research and science communication – to help 
animal agriculture become more sustainable. 



Global 
Greenhouse Gas 
Emissions by 
Sector

Emissions from 2016, when global 
greenhouse gas emissions totaled 
49.4 GT (billion tons) CO2eq. 











• GWP* is a new metric out of the University of 
Oxford that assesses how an emission of a 
short-lived greenhouse gas affects temperature.

GWP* - A new way to 
characterize short-lived 
greenhouse gases

• GWP100 overestimates methane’s warming 
impact of constant herds by a factor of 4 and 
overlooks its ability to induce cooling when 
CH4 emissions are reduced. 

• GWP* accounts for methane’s short lifespan, 
including its atmospheric removal.



Read the page here: bit.ly/ipcc_ch7



Cain, M., Allen, M. & Lynch, J. Oxford Martin Programme on 
Climate Pollutants (2019). Read more at: 
https://www.oxfordmartin.ox.ac.uk/downloads/academic/201908
_ClimatePollutants.pdf. 

https://www.oxfordmartin.ox.ac.uk/downloads/academic/201908_ClimatePollutants.pdf
https://www.oxfordmartin.ox.ac.uk/downloads/academic/201908_ClimatePollutants.pdf


California dairies 
have  re duce d 
gre e nhouse  
gase s by 
2.5MMTCO2e  –
30% of the 
sector’s 
methane 
reduction goal.





Potential pathways to climate neutrality for California dairy

40% manure  
me thane  
reduction

40% manure  
me thane  reduction 
and 10.6% ente ric 
me thane  reduction

BAU



California Case Study: Whitepaper highlighting benefits of 
incentive-based policies in GHG reductions

https:// bit.ly /pathwayclear

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



Ambitious Goals in California

• California had set 
aggressive targets for 
reducing methane 40% 
below 2013 levels by 2030

• Dairy to reduce 7.2 
MMTCO2e 

• 1.8 MMTCO2e reductions 
coming from mostly beef 
cattle.



California dairy should meet the full 40 
percent reduction by 2030 = 7.2MMTCO2e

• Attrition - 2.6 to 3.3 MMTCO2e/yr

• Alternative manure management - 0.6 and 1.1 MMTCO2e/yr

• Dairy Digesters - 4 MMTCO2e/yr

• Feed additives - 250,000 MTCO2e - 2 MMTCO2e/yr



Feed additives offer the greatest potential for sector-wide  me thane  
reductions and could be  feasibly implemented at existing ope rations. 

Me e ting the  Call: How California is Pione e ring a Pathway to Significant Dairy Se ctor 
Me thane  Re duction

Reductions range from 255,000 MTCO2e/yr. methane emissions assuming a feed additive with 10 percent 
reduction effectiveness and 50 percent herd penetration to 2,040,000 MTCO2e/yr. reductions with 50 percent 
reduction effectiveness and 80 percent herd penetration.
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Dairy Herd Penetration
Projections of Enteric Methane Emission Reduction Strategies at Various Dairy Sector

Penetration Scenarios (in MTCO2e/yr.)
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