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Global Warming Potential (GWP100) of 
Main Greenhouse Gases

Carbon Dioxide (CO2) 1

Methane (CH4) 28

Nitrous Oxide (N2O) 265





Half-Life of Main 

Greenhouse Gases in Years

Carbon Dioxide (CO2) 1,000

Methane (CH4) 10-12

Nitrous Oxide (N2O) 110





Fossil vs. 
Biogenic 
Carbon

Via: 
@sustainabledish
sacredcow.info





• 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 it’s 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


From 1961 to 2017, global cattle and buffalo meat production grew by 144% (UN 
FAOSTAT, 2022), and methane emissions from both manure and enteric sources grew 
71% from 1961 to 2019.



US Beef Trends

• In 1970, the U.S. had 140 
million head of beef.

• By comparison, today 
there are 90 million head.

• In both 1970 and 2010,  
24 million tons of beef 
were produced.



For over 50 
years, US cattle 
weights have 
propelled beef 
production as 
cattle slaughter 
decreased



U.S. cattle sectors can 
be climate neutral by 
2044 with 18% to 32% in 
methane reductions

Read the white paper at: bit.ly/clearpaper

• Business-as-usual won’t cut it and 
will require development and 
adoption of new innovations.

• Reducing enteric emissions is 
critical. Innovations such as feed 
additives and developing low-
methane emitting breeding 
strategies are being researched.

• Dairy digesters have reduced 
30% of California’s methane 
reduction goals. 

https://clear.ucdavis.edu/news/climate-neutrality


Since 2015 
California dairies 
have reduced 
greenhouse gases 
by 2 million metric 
tons – a 30% 
reduction.







Mitigation: 
Interventions 
to improve 
productivity

Gill et al. (2010)









Distribution of cropland

FAO 
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H. Steinfeld, 2015



White Paper with the Chief Sustainability Officer 
of Elanco Animal Health - bit.ly/clearpaper

Rethinking Methane video - bit.ly/RethinkingMethaneVideo

https://bit.ly/clearpaper
https://bit.ly/RethinkingMethaneVideo







