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Global
Greenhouse Gas
Emissions by
Sector

Emissions from 2016, when global
greenhouse gas emissions totaled
49.4 GT (billion tons) CGeq.

UCDAVIS
CLEAR Center

Agriculture,
Forestry &

KN Land Use
Wostewage,. .- * 18.4%

Chemfca!s
2.2%

Cement
3%

in Agricultur G\
Eﬂerg\"{& 'F'I.Shmg (1.7%)

Residential

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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Carbon dioxide equivalent emissions,
million metric tons
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Trends in US Greenhouse Gas Emissions, 1990 - 2017 (source: EPA GHG Inventory)
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= Beef direct emissions total, MMT COZ2e Year | Animalag other than beef, MMT CO2

m Crop ag, MMT CO2e u All other US GHG emissions, MMT CO2e

(’D UCDAVIS
CLEAR Center



GLOBAL METHANE BUDGET @00

CH4 ATMOSPHERIC
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Biogenic Carbon Cycle
Methane - CH,
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The ocean captures some CO,, but not e
enough to offset emissions from fossil fuels. : " .
= ' _—— i : Due to its long lifespan, CO2 accumulates in the
atmosphere — meaning emissions today will be

added to emissions yesterday and so on.

\ Fossil Fuels /

Ancient forests and animals, fossilized T
over 100 - 200 million years CLEAR Center




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

« GWP100 overestimates methane’s warming
impact of constant herds by a factor of 4 and
overlooks its ability to induce cooling when
CH, emissions are reduced.

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

« GWP* accounts for methane’s short lifespan,
including its atmospheric removal.
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Climate Change 2021
The Physical Science Basis

Summary for Policymakers

Read the page here:bit.ly/ipcc ch7
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CO, equivalent emissions  CO, equivalent emissions
Annual Methane Emissions

Using GWP,, Using GWP*

WARMING 1tCHy
4

987 tCO,-e 982 1CO,-we
Rise by 35% =33 1CO,/y for 30y =33 tCO,/y for 30y

30 years

STABLE

Fall by 10% 798 1CO,-e -10 tCO,-we

COOLING

Fall by 35% 693 tCO,-e
-562 tCO,-we
Cain, M., Allen, M. & Lynch, J. Oxford Martin Programme on
Climate Pollutants (2019). Read more at: ) UCDAVIS
https://www.oxfordmartin.ox.ac.uk/downloads/academic/201908 ~ CLEAR Center

ClimatePollutants.pdf.



https://www.oxfordmartin.ox.ac.uk/downloads/academic/201908_ClimatePollutants.pdf
https://www.oxfordmartin.ox.ac.uk/downloads/academic/201908_ClimatePollutants.pdf

California dairies
have reduced
greenhouse -
gases by
25MMTCO2e —
30% of the
sector’s
methane
reduction goal.
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Potential pathways to climate neutrality for California dairy
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California Case Study: Whitepaper highlighting benefits of
Incentive-based policies in GHG reductions

Meeting the Call

New Report: California is Pioneering a Pathway to
Significant Dairy Methane Reduction

U Se yO U r Cel | p h O n e 2 ) = Analysis by UC Davis researchers shows continued implementation o
g California's incentive-based dairy methane reduction efforts should, b

camera to scan th e Q R 20?..0: thieve the full duction goal.

code and take you to

the article.

https:// bit.ly /pathwayclear
(’-/ CLEAR Center



Ambitious Goals in California

2013 Methane: 118 MMTCO, e (20-yr GWP)

Oil & Gas Rice
Extraction 3%

4% I

Wastewater
4%

Industrial &
Miscellaneous

5% Dairy Manure

=]
Pipelines At

9%

Dairy Enteric
20%

 California had set
aggressive targets for
reducing methane 40%
below 2013 levels by 2030

« Dairy to reduce 7.2

MMTCO2e

e 1.8 MMTCOZ2e reductions

coming from mostly beef
cattle.

7y UCDAVIS
» CLEAR Center
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~California ¢ a|ry\hUtﬂd meet the full 40

—

perceﬁt’ reduction by 2030 = 7.2MMTCO2e

. Alternatlve manure managet 0.6 and 1.1 MMTCOZQ}‘

V4 Ty .
» Dairy Digesters-4 MMT 0 /////;;
* Feed additives - 250,000 MTCO2e - 2 MMTCO2e/yr
’) UCDAVIS

CLEAR Center



Feed additives offer the greatest potential for sectorwide methane
reductions and could be feasibly mplemented at existing operations.

Dairy Herd Penetration
Projections of Enteric Methane Emission Reduction Strategies at Various Dairy Sector
Penetration Scenarios (in MTCOZ2e/yr.)

Herd Penetration
Reduction Effectiveness of Feed Additives

10% | 255000 || 306000 || 357,000 || 408,000
20% || 510000 [ 612000 | 714000 |[ 816,000
30% || 765000 | 918000 |[ 1,071,000 | 1,224,000
40% |l 1,020,000 |[ 1,224,000 |[ 1428000 |[ 1,672,000
50% | 1,275000 | 1,530,000 || 1,785,000 || 2,040,000

Reductions range from 255,000 MTCOZe/yr. methane emissions assuming a feed additive with 10 percent
reduction effectiveness and 50 percent herd penetration to 2,040,000 MTCOZe/yr. reductions with 50 percent (,-/
reduction effectiveness and 80 percent herd penetration. CLEAR Center



Methane Reductions from Feed Additives

Additives

Seaweed
Fatty acids
3NOP
Oregano
Tannins
Nitrate
Agolin
Monensin
Biochar
Cinnamon
Garlic

Saponins

Created based on the werk of Dr. Ermis Kibeab and Dr. Xlaoya Feng.
University of Califorais. Davis.
hitpe i ash.ca govisites defuuk files 200 | 21 TR0 8 paf
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Thank you
clear.ucdavis.edu
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