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Global Greenhouse Gas Emissions in 2017 
(Total Emissions were 49 Gt of CO2 Equivalents)
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National-Level U.S. GHG Inventory



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

Nitrous Oxide (N2O) 110





If herd sizes do 
not increase for 
10 years, then 
additional 
methane is not 
added to the 
atmosphere.





Carbon Dioxide and Carbon Flux



Fossil vs. 
Biogenic 
Carbon

Via: 
@sustainabledish
sacredcow.info





https://www.nature.com/articles/s41612-
019-0086-4.pdf

https://theconversation.com/why-methane-should-
be-treated-differently-compared-to-long-lived-
greenhouse-gases-97845

https://www.carbonbrief.org/guest-
post-a-new-way-to-assess-global-
warming-potential-of-short-lived-
pollutants

https://www.nature.com/articles/s41612-019-0086-4.pdf
https://theconversation.com/why-methane-should-be-treated-differently-compared-to-long-lived-greenhouse-gases-97845
https://www.carbonbrief.org/guest-post-a-new-way-to-assess-global-warming-potential-of-short-lived-pollutants
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Since 2015 
California 
dairies have 
reduced 
greenhouse 
gases by 
2.2 million 
metric tons.



That’s a 25 percent
reduction in GHG 
emissions. 



World 
Population 
Development









Distribution of cropland

FAO (2006)



0.00

2.00

4.00

6.00

8.00

10.00

12.00

0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000

Output per cow, kg FPCM per year

kg
 C

O
2-

eq
. p

er
 k

g 
FP

C
M

Relationship 
between total 
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gas emissions 
and milk 
output per 
cow

H. Steinfeld, 2015
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Mitigation: 
interventions 
to improve 
productivity

Gill et al. (2010)





US Dairy trends

• In 1950, there were 25 million dairy cows in the US, vs 9 million 
today
• With 16 million fewer cows (1950 vs 2018), milk production 

nationally has increased 60 percent 
• The carbon footprint of a glass of milk is 2/3 smaller today than it 

was 70 years ago



China Swine Example
• China’s five year plan focuses on making farms larger and more 

efficient
• Half of the world’s pigs live in China
• 50 million sows w/ 20 piglets born alive
• Equals annual production of 1 Billion pigs
• Pre-weaning mortality causes 400 Million pigs to never make it 

to the market
• One more pig per sow would mean 1 Million tons of feed saved



Summary
•Livestock in developing countries contribute to 70-
80% of global enteric- and waste emissions
•Drastic emission reductions are necessary and 
feasible
•Technologies and regenerative practices hold the 
key to environmental mitigation
•Production intensity and emission intensity are 
inversely related



Can we eat our way out of climate change?

• Omnivore to vegan (per yr) = 0.8 tons CO2e (Wynes & Nicholas, 
2017)

• One trans-atlantic flight (per passenger) = 1.6 tons CO2e        
(Wynes & Nicholas, 2017)

• Meatless Monday (US) = 0.3% GHG reduction (Hall & White, 2017)

• Vegan US = 2.6% (Hall & White, 2017)
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