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Global Livestock Environmental Assessment Model (GLEAM)
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Significance of Livgatock Emissions Globally
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OurWorldinData.org - Research and data to make progress against the world's largest problems.
Source: Climate Watch, the World Resources Institute (2020). Licensed under CC-BY by the author Hannah Ritchie (2020).
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30 percent of all emissions related to food systems
Tubiello et al. (2021)



Total GHG emissions from livestock systems

All upstream emissions at
producing location

Total emissions are concentrated

with areas with large ruminant
herds

Total GHG emissions from global livestock supply chains
(Tonnes of CO, eq per sgkm)

() <20 () 50-100 @ 200-300 @ 350-500
() 2050 (@ 100-200 @ 300-350 @ -s00

D <1 Livestock Unit



Global emission intensity

Relative emissions

High emission intensity in areas of
low absolute emissions

Emission intesity from all livestock per unit of protein from meat, milk, and eggs
(Kg of CO; eq per kg of protein)

() <50 () 100-150 @ 200-250 @ 300-350
() 50-100 () 150-200 @ 250-300 @ 350

D < 1 Livestock Unit



GLEAM- Global Emission Assessment (2015)
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Relative Emissions — Large Variabilities
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GLEAM DASHBOARD

" Interactive online livestock data visualization and analysis
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GLEAM versions A brief history of livestock GHG assessments at FAO
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Pre-GLEAM GLEAM 1 GLEAM 2 GLEAM 3
Non-spatial base year 2005 base year 2010 base year 2015
IPCC. 1997. 2006 IPCC Guidelines IPCC 2006, 2006 IPCC Guidelines IPCC 2019, 2019 Refinement to the 2006 IPCC
Revised 1996 IPCC guidelines for GHG Inventories for National GHG Inventories Guidelines for National GHG Inventories

for national GHG inventories

2010-2013

IPCC TAR (2001) IPCC AR4 (2007) IPCC AR5 (2014) IPCC AR6 (2021)
GWP,, ( CH, = 23, N,0 = 296) GWP,y, (CH, = 25, N,0 = 298) GWP,,, (CH, = 34, N,O = 298) GWP,, (CH, =27, N,0 =273)
Total anthropogenic emissions [ GT ] 49 54 56

Percent livestock [%] 14.5 14.8 11.2



Demand = Production

Population x demand per capita = Herd x off-take + netTrade
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Projections of per capita demand for meat, milk, eggs
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Projections of per capita demand for animal protein
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+ 20 % animal protein production
required by 2050 globally

Percentage change in animal protein demand, 2020-2050
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Total demand for animal protein 1961-2050
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Pathways to lower emission livestock
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Pathways to lower emission livestock
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Pathways to lower emission livestock
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Pathways to lower emission livestock

Total emission [million tonnes of CO, eq]

2,871 9,061
-362
7,500 4
6,190

5,000 4
2,500 +
O -

Base year Additional Projected Dietary

emission emissions 2050 changes

(BAU) emissions,no

mitigation




Pathways to lower emission livestock
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Pathways to lower emission livestock
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Pathways to lower emission livestock
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Pathways to lower emission livestock
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Pathways to lower emission livestock
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Pathways to lower emission livestock
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Pathways to lower emission livestock
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Pathways to lower emission livestock
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Pathways to lower emission livestock
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Pathways to lower emissions - summary

"Pathways are specific for country- [ —
region-production system-species

=Large efficiency gaps exist

“Productivity increases will lower
relative emissions

=Best practices for animal health,
feed increase production at the
same time

=Pathways exist to lower absolute
and relative emissions with
increased production




Pathways to lower emissions - caveats

=Uncertainties in data
*Feed
°*Manure management systems
°*Herd parameters

"Uncertainties in interventions
*Size of the effect
* Adoption rates ??7?
—Economic feasibility!!!
*Scale
=QOverlapping impacts

=Tradeoff withs other goals




