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Facts or Fiction on Livestock 
d Cli t  Ch ?and Climate Change?

• Livestock produces 18% of all • Livestock produces 18% of all 
anthropogenic GHG globally

• Livestock produces more GHG than 
transportationp

• Livestock produces even more than 
18% (as stated by FAO)  namely 51% 18% (as stated by FAO), namely 51% 
of all GHG globally (Worldwatch Inst)

• Grazing systems produce less GHG 
than conventional animal production in than conventional animal production in 
confinement systems



“Livestock’s Long Shadow” (FAO, 2006)Livestock s Long Shadow  (FAO, 2006)

“The Li estock secto  is a majo  pla e  • “The Livestock sector is a major player, 
responsible for 18% of GHG emissions 
measured in CO2e. This is a higher share measured in CO2e. This is a higher share 
than transport”







GHG & GWP GHG & GWP 

Global Warming Potential (GWP) of 
Main GHG
Carbon Dioxide, CO2 1
M th  CH 21Methane, CH4 21
Nitrous Oxide, N2O 298, 2

CO2 – Carbon Dioxide CH4 – Methane N2O – Nitrous Oxide



Carbon Dioxide and Carbon FluxCarbon Dioxide and Carbon Flux



U.S. – the big GHG picture g p

Source: EPA (2009)



Global livestock distributionGlobal livestock distribution

FAO (2006)



Distribution of cropland

FAO (2006)



Forest transition and land degradation 
in dry lands in dry lands 

Source: FAO, 2006

Deforestation in the amazon for livestock production accounts for ~1/3 of the total GHG due to livestock
FAO (2006)



Life Cycle AssessmentsLife Cycle Assessments

(NRC, 2003)



LCA-1:  Direct EmissionsLCA 1:  Direct Emissions

CH4

Ruminant

N2O & CH4

Direct emissions: eructation enteric fermentation, manure and 
urine excretionurine excretion



LCA-2:  Direct + Indirect 
Emissions from Livestock

N2O & CH4 N2O & CH4CH4

Emissions from Livestock

livestockAg Land Processing 
and wasteand waste

N2O & CH4

Livestock Indirect emissions include:

feed crops 

 li i  manure application 

Direct mineral fertilizer emissions

Processing Processing 

Transportation

Deforestation

Desertification



LCA-3:  “True” LCA

LCA-3 (direct + indirect emissions from 
li k b d i di i i )

LCA 3:  True  LCA

livestock + crop-based indirect emissions)
N2O, CH4, CO2 N2O & CH4CH4CO2

RuminantAg Land
Processing 
and waste

Indirect Land 
EmissionsEmissions

N2O & CH4

Crop-based Indirect Emissions include:

Fertilizer productionFertilizer production

Herbicide production

Pesticide production

Energy associated with irrigation



1% on-farm fossil fuel use
<1% post harvest emissions

Livestock related 
land use changes

3%
3%

1% desertification
1% on-farm fossil fuel use

Cultivated soil
Feed production

land-use changes

35%
Enteric fermentation

18%

26%

~7,100 Tg CO2-eq yr
-1

31%

Animal manure



Clearing the Air: 
Livestock’s Contributions to Livestock s Contributions to 

Climate Change

Maurice Pitesky, Kim Stackhouse, Maurice Pitesky, Kim Stackhouse, 
and Frank Mitloehner

Advances in Agronomy, Vol 103g y,



Global vs US Livestock GHGGlobal vs US Livestock GHG

Global Livestock, 18% of GHG (FAO)  US Livestock, 3.4% of US GHG (EPA)  







DiscussionDiscussion

• Livestock in developed countries has Livestock in developed countries has 
relatively small GHG contribution dwarfed by 
large transportation, energy, and industrylarge transportation, energy, and industry

• In developing countries livestock can be a 
dominant contributor to the GHG portfolio dominant contributor to the GHG portfolio 
due to deforestation and to their relatively 
smaller transportation and energy sectorssmaller transportation and energy sectors



DiscussionDiscussion

• According to Livestock’s Long Shadow, According to Livestock s Long Shadow, 
intensification provides “large opportunities 
for climate change mitigation, can reduce for climate change mitigation, can reduce 
greenhouse gas emissions from 
deforestation,” and is the long-term solution deforestation,  and is the long term solution 
to more sustainable livestock production

• In the United States  transportation accounts • In the United States, transportation accounts 
for at least 26% of total anthropogenic GHG 
emissions  electricity for 31%  compared to emissions, electricity for 31%, compared to 
roughly 3.4% associated with livestock 
productionproduction



Conclusions

• “Livestock’s Long Shadow” 18% is an international 
number, not representative of US livestock.

• This number includes land use issues in 
d l i  i  (  d f i )  hi h developing countries (e.g., deforestation), which 
inflates the number by as much as one third.
C i  li t k  t t ti  i  • Comparison livestock vs transportation is 
inappropriate (LCA 3 vs LCA 1)
Livestock production in developed countried are a • Livestock production in developed countried are a 
model for the rest of the world due to efficiencies

• Largest livestock issues: digestibility (developing • Largest livestock issues: digestibility (developing 
countries) and waste management (developed 
countries)countries)



GHG & GWP (according to ( g
Worldwatch Inst.) 

Global Warming Potential (GWP) of 
Main GHG
Carbon Dioxide, CO2 1
M th  CH 23 72Methane, CH4 23
Nitrous Oxide, N2O 298

72
, 2

CO2 – Carbon Dioxide CH4 – Methane N2O – Nitrous Oxide



Media Response



“I must say honestly that he 
has a point - we factored in 
everything for meat emissions  

“I must say honestly that he 
has a point - we factored in 
everything for meat emissions  

“I must say honestly that he 
has a point - we factored in 
everything for meat emissions  everything for meat emissions, 
and we didn't do the same thing 
with transport, we just used the 
figure from the IPCC.“

everything for meat emissions, 
and we didn't do the same thing 
with transport, we just used the 
figure from the IPCC.“

everything for meat emissions, 
and we didn't do the same thing 
with transport, we just used the 
figure from the IPCC.“

Dr. Pierre Gerber, 
LLS contributing author

Dr. Pierre Gerber, 
LLS contributing author

Dr. Pierre Gerber, 
LLS contributing author













UN FAO Follow-up work



FAO (2010)
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