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Facts & Fiction on
Livestock/Poultry and Climate Change?

* Livestock & poultry produces 18% of all anthropogenic GHG
globally

* Livestock & poultry produce more GHG than transportation
* 70% of all agricultural land is used for livestock & poultry
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“Livestock’s Long Shadow”
(FAO, 2006)

“The Livestock sector is a major player, responsible for 18% of GHG
emissions measured in CO,e. This is a higher share than transport”

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

B|B|C

Dr. Pierre Gerber,
LLS contributing author

By Richard Black
Environment Correspondent, BRC MNews
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Global Warming Potential (GWP,,,) of
Main Greenhouse Gases

Carbon Dioxide (CO,) 1
Methane (CH,) 28
Nitrous Oxide (N,O) 265
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Half-Life of Main
Greenhouse Gases in Years

Carbon Dioxide (CO,) 1,000
- 2N
Methane (CH,) 12 G&Q
CH.
Nitrous Oxide (N,O) 110
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Biogenic Carbon Cycle
Methane - CH,

CO»«

10 years
Hyrdroxyl Oxidation

—

Photosynthesis
Sunlight + H,O + CO,

>\

“\\MWM‘\ i - W V}l\{{f" s

o fﬁ’i\g{g% ¥ /mw}miw\ kg
g (Carbon)

@) UCDAVIS Carbohydrates
CLEAR Center



enbugh to offset emlssmns from fossﬂ fuels

co Due to it’s long lifespan, CO2 accumulates in the
2 atmosphere — meaning emissions today, will be

/ added to emissions yesterday and so on.

\ Fossil Fuels /

Ancient forests and animals, fossilized
over 100 - 200 million years CLEAR Center
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Fossil vs.
Biogenic
Carbon

Via:
@sustainabledish
sacredcow.info

FOSSIL FUELS

Ancient carbon is
directly added to the
atmosphere as CO:

CARBON IS
UNLOCKED
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CARBON IN
GRASS & ROOTS

New soil is
built through sail
microbial life-cycles,
root biomass, cow
UP TO 40% poop & plant litter
OF CARBON trodden in by
I5 LOCKED COWS
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HEALTHY SOIL
HOLDS MORE WATER

THE COW’S
CARBON CYCLE

All the carbon in the cow,
breathed and belched, came
from the air & cycled through

the grass that the cow ate.

MEAT & MILK
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CARBON
SEQUESTRATION

With the help of grazing animails,
carbon is taken from the air by
plants & pumped into the soil
providing energy for soil microbes
to build humus & store carbon.

SACREDCOW
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Stock gases will accumulate
over time, because they stay
in the environment.

Flow gases will stay stagnent,
as they are destroyed at the
same rate of emission.

Based on research by Myles R. Allen, Keith P. Shine, Jan S. Fuglestvedt,
Richard J. Millar, Michelle Cain, David J. Frame & Adrian H. Macey.
Read more here: https://rdcu.be/b1t7S



GWP* - A new way to
characterize short-lived
greenhouse gases

e GWP*is a new metric out of the University of
Oxford that assesses how an emission of a
short-lived greenhouse gas affects temperature.

* GWP100 overestimates methane’s warming
impact by a factor of 4, and overlooks it's ability
to induce cooling when CH, emissions are
reduced.

« GWP* not only accounts for methane’s short
lifespan, but also its atmospheric removal.
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Annual Methane Emissions

CO, equivalent emissions  CO, equivalent emissions

Using GWP Using GWP*
WARMING 1tCH,/y
987 10 e 982 tCO,-we
Rise by 35% =33 tCO,/y for 30y =33 tCO,/y for 30y
STABLE
Fall by 10% 798 1CO,-e -10 tCO,-we
COOLING
Fall by 35% 693 tCO,-e

Cain, M., Allen, M. & Lynch, J. Oxford Martin Programme on
Climate Pollutants (2019). Read more at:
https://www.oxfordmartin.ox.ac.uk/downloads/academic/201908

ClimatePollutants.pdf.

-562 tCOz-we
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https://www.oxfordmartin.ox.ac.uk/downloads/academic/201908_ClimatePollutants.pdf
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Final Government Distribution Chapter 7 IPCC AR6 WG

calculated for any species, but it is least dependent on the chosen time horizon for species with lifetimes less
than half the time horizon of the metric (Collins et al., 2020). Pulse-step metrics can therefore be useful
where time dependence of pulse metrics, like GWP or GTP, complicates their use (see Box 7.3).

For a stable global warming from non-CO; climate agents (gas or acrosol) their effective radiative forcing
needs to gradually decrease (Tanaka and O'Neill, 2018). Cain et al. (2019) find this decrease to be around
0.3% yr"* for the climate response function in ARS (Myhre et al., 2013b). To account for this, a quantity
referred 10 as GWP* has been defined that combines emissions (pulse) and changes in emission levels (step)
approaches (Cain et al., 2019; Smith et al., 2021)". The emission component accounts for the need for
emissions to decrease to deliver a stable warming. The step (sometimes referred to as flow or rate) term in
GWP* accounts for the change in global surface temperature that arises in from a change in short-lived
greenhouse gas emission rate, as in CGTP, but here approximated by the change in emissions over the
previous 20 years,

Cumulative CO; emissions and GWP*-based cumulative CO: equivalent green! GHG) emis Q
multiplied by TCRE closely approximate the global warming associated with emi timeseri

and GHG, respectively) from the start of the time-series (Lynch et al., 2020). GTP m -
convert short-lived greenhouse gas emission rate changes into cumulative €0z alent iof ¢
scaling these by TCRE gives a direct conversion from short-lived greenfiouse gas emissioh to global surface
temperature change. By comparison expressing methane emissions as €0; cquivalent€missions using GWP-
100 overstates the effect of constant methane emissions on globalsurfacesémperature by a factor of 3-4 over

4 20-year tme horizon (Lynch et al., 2020, their Figure 5), w '&m:ingt e y new methane
emission source by a factor of 4-5 over the 20 years following tion e source (Lynch et

al., 2020, their Figure 4).

|START FIGURE 7.21 HERE|

Figure 7.21: Emission metrics for two short ouse g 2 and CHq, (lifetimes of 5.4 and 11.8
years). The temperature re s entary Material 7.8M.5.2. Values for

non-CO; species include the e respol 7.6.1.3). Results for HFC-32 have been
divided by 100 to show o ale. (a) ature response 1o a step change in short-lived
(b) rature response to a pulse CO; emission. (¢) conventional GTP

greenhouse gas emissi
metrics (pulse vs p ) ined petric (Step versus pulse). Further details on data sources and
processing are avai n the chapter m ¢ (Table 7.8M.14).

|[END FIGURE 7.21

Figure 7.22 up@w cumu! /&tqnivalem emissions estimated for methane vary under different

emission i
from these ive ¢
emulator. Note that G
equivalent emission frai
Howard et al., 2018)

pipare to the actual temperature response computed with the two-layer
metrics were not designed for use under a cumulative carbon dioxide
hine et al., 1990, 2005), even if they sometimes are (e.g. Cui et al,, 2017;

cs under such frameworks, the cumulative CO; equivalent emission associated
would continue to rise if methane emissions were substantially reduced but
remained abave zero. In reality, a decline in methane emissions to a smaller but still positive value could
warming. GSAT changes estimated with cumulative CO: equivalent emissions computed
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Since 2015
California dairies
have reduced
2.2 million
metric tons

of greenhouse
gases
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Dairy Manure
Digester
Development
in California

pdiarted May AIT

That's a 25 percent
reduction in GHG
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Methane Reductions from Feed Additives

Additives oy Crence
Seaweed -103.6

Fatty acids -84.5

3NOP -66.4

Oregano -48.0

Tannins -46.1

Nitrate -32.8

Agolin 277

Monensin -15.6

Biochar -10.0

Cinnamon -10.0

Garlic B 36

Saponins 33

-120.0 -100.0 -80.0 -60.0 -40.0 -20.0 0X0)
xdm&;&.ﬁa?;z&m&mmhmnnmmrm Mean difference of methane production (g/d) UC D Av's

https://ww2.arb.ca.gov/sites/defanlt/files/2020-12/17RDO1 8. pdf UNIVERSITY OF CALIFORNIA
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There are more people Ilvmg inside
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BILLIONS
O=NWhLARNTE

9+ billion
6+ billion

1950 2000
| 2010 PERCENT OF TOTAL | 2050 |
POPULATION GROWTH
BY REGIOMN
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Distribution of cropland

[CJo-10 | EEEE] B oo
10 - 26 B s0-7 A National boundaries @ UC DAV'S
Source: FAQ, 20051 CLEAR Center

FAO
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BRI Relationship
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H. Steinfeld, 2015
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Decreased Nitrous oxide I\/I Itlgatlon .

methane emissions depend

e Interventions

animal

Improved
Fertility

manure

management, to I m p rove

soil & weather

Decreased /1
Improved No. of animals p ro d u Ct I V I ty
Health required per kg
product Carbon dioxide

emissions from land use
change associated with

Improved livestock depend on
genetics Increased carbon energy density of feed,
dioxide emissions carbon content of soil,
per kg feed management practices,
weather
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US Dairy Trends

* |In 1950, there were 25 million
dairy cows in the U.S. Today
there are 9 million.

* 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.
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Producing 1 billion kg of milk: 1944 vs. 2007

Requirements in 1944 Animals Water Land Carbon Footprint
B Requirements in 2007

W\"'

1 0%

Source: Capper et al., 2009, Journal of Animal Science
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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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STAYING VEG

lessons from former vegetarians/vegans

U.S. POPULATION
17 AND OVER

10% former vegetarians/vegans

2% current
vegetarians/vegans

88% never
vegetarian/vegan

There are more than 24 million former vegetarians/vegans
and fewer than 5 million current vegetarians/vegans.

peeeeeReeRRIRLLY
847 OF VEGETARIANS/VEGANS ABANDON THEIR DIET.

[these figures are devised by extrapolating survey findmngs to the U.S. population as a whole 1
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National Geograpic
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Follow us on
Twitter

@GHGGuru
@UCDavisCLEAR
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Read my blog

clear.ucdavis.edu/blog

I
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Thank you
clear.ucdavis.edu
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