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Climate change and GHG







GHG & GWP 

Global Warming Potential (GWP100) of 
Main GHG

§ Carbon Dioxide, CO2 1
§ Methane, CH4 28
§ Nitrous Oxide, N2O 298

CO2 – Carbon Dioxide CH4 – Methane N2O – Nitrous Oxide



Carbon Dioxide and Carbon Flux















Source: EPA (2017)

National-Level U.S. GHG Inventory



The 2050 Challenge





4.5 Billion + population of USA in 10 
years



Today and Tomorrow’s Markets





Global cropland

FAO (2006)



Turning Challenges into 
Solutions



National Geograpic
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Relationship between total 
greenhouse gas emissions and milk 

output per cow
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FAO (2010)



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



US Dairy Herd 
from 1867 - 2019



US Pork Trends





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
• Annual production of 1 Billion pigs
• Pre-weaning mortality causes 400 Million 

pigs to never make it to the market





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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