How to satisfy the rising demand for

animal protein without
depleting natural resources
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GHG & GWP

Global Warming Potential (GWP) of
Main GHG

= Carbon Dioxide, CO, 1

= Methane, CH,
= Nitrous Oxide, N5O
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CO2 - Carbon Dioxide CH4 - Methane



http://en.wikipedia.org/wiki/File:Nitrous-oxide-3D-vdW.png
http://en.wikipedia.org/wiki/File:Methane-3D-space-filling.svg
http://upload.wikimedia.org/wikipedia/commons/a/af/Carbon-dioxide-3D-vdW.svg

Carbon Dioxide and Carbon Flux
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U.S. — the big GHG picture
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World population development
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4.5 Billion + population of USA in 10
vears
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Today and Tomorrow’s Markets
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Consumption is growing rapidly in developing
countries ...
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Per caput consumption of major food items in developing countries — kg per caput per year (index numbers 1961=100)




... driven by incomes ...
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Global livestock distribution

/N National boundaries
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Distribution of cropland

Parcentage of cropland
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Relationship between total
greenhouse gas emissions and milk
output per cow
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GHG by Regions

Developing Regions Developed Regions
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FAO (2010)
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Mitigation: interventions to improve
productivity

Nitrous oxide
methane emissions depend

emissions per on nos. of
improved animal animals, feed,

Fertility manure
management,
soil & weather

Decreased

Decreased
Improved No. of animals
Health required per kg

product Carbon dioxide
emissions from land use
change associated with
livestock depend on
Increased carbon energy density of feed,
dioxide emissions carbon content of soil,
per kg feed management practices,
weather

Improved
genetics

Gill et al. (2010)




US Beef trends

e In 1970, the US had 140 Million
head of beef

e By comparison, today there are 90

Million head

e In both 1970 and 2010, 24 Million
tons of beef were produced




US Dairy trends

e Today, there are 9 million dairy cows in
the US, 16 million fewer than existed in

1950.
e Even though cow number have

decreased dramatically (1950 versus
2013), milk production nationally has

increased 60 percent.

e The carbon footprint of a glass of milk is
2/3 smaller today than it was 70 years

ago.




China Swine Example

e 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




Sustainable Intensification
is key

e Production intensity enhances
biological efficiency

e Production intensity and
emission intensity are inversely
related







