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A Literature
Review of
GWP*

A proposed method

for estimating global
warming potential (GWP")
of short-lived climate
pollutants like methane.
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Figure 8. 30-year Cumulative Methane Warming Estimates Comparing Various GWP;gq to GWP;g0* Behaviors®
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INnfo Note

Global Warming Potential* (GWP¥*): Understanding
the implications for mitigating methane emissions in

agriculture

Ciniro Costa Jr., Michael Wironen, Kelly Racette and Eva Wollenberg

AUGUST 2021

HKey messages

B GWP* (global warming potential) complements
comventional climate metrics such as GWP m
bacause GWP* better describes the actusl warming
cau uzed by mathane (CH4) emissions. For example,

sing GWP i, & constant annual rate of CHa

EI-mIE-'EiI:ﬂE may be mis ntﬂpmtadsm heving a 34

times higher impact on warming than cbsereed. The

uze of GWP* can correct this misestimation.
B GWP* was used here to evaluate the impact of

agricultural CH+ emissions scena rins fram 2020-

2040, finding that:

B A sustained ~0.35% annual decline s sufficient
to thfurﬂm increases in global temperatures
d to agricultural CHs emissions. This is

Iugt:ll.mtn the mpact of net-zero G0y
BMISSIons.

B A ~53% annual decline could neutralize the
additional warming c‘.aumd h]ragril:urtljal CHs
since the 19805,

| FEEhar reductions of CH: emissions have an

nalogous impact to remaoving CO: from the
E‘tI'I1DE|:I|'IEI"E-

B Howaver, @ 1.5% annual incresss in CHa
ﬂrrlaaiunﬁ W-I:IIJ|I:| lead to climate impacts about
40% greater than indicated by GWF oo

B The application of GWP* to CH: emissions

attainable than previously undersiood. CHa
reductions can have a rapid and highly substantial
impact. which wnderscores the importance of
miaking significant cuts in CHs amissions
immediatehy.

Consertanﬂ

Tthatureo oL T

Climate change is caused by warming due to the
inzreasing concentration of climate pollutants such as
methane (CH.) and carbon dioxide (C0:) in the
gtmosphere. Each climate pollutant is distinct in terms of
its lifecycle and effects on warming. Hence, metrics hawve
been developad to make it easier to understand and
compare the relative effects of each pollutant, aggregate
them. and facilitate the development and implementation
of climaie policy. The most widespread climate metric n
use today is the 100-year global warming potential
(GWP), or GWPm.

Howevwer, the choice of which climate metnic to use can
hawe important implications for how we understand the
relative impact of different greenhouse gases (GHGs).
Fior examiple, G'WP 0 has been criticized for
misrapresanting the climate effects of short-lived climate
pollutants (SLCPs) such as CH; and black carbon relative
to other proposed metrics — for example, Fuglestvedt at
al. (2003) and Lawder et al. (2013).

Allen et al. (2018) developed GWIP* to belter approximate
the climate impacts of SLCPs I:-g.rn-apru ing both the short-
and long-term effects of changing SLCF emission rates.
Th difference between the teo metrics can be profownd,
with GWPm potentially over- and underestimating the
warming effects of SLCPs nde different scenarios and

timescales. This has important implications for measuring
and manzging agriculbural GHG emissions, dominated by
SLCPs.

Agriculbural GHG emissions are predominately in the form

of CH., nitrous oxide (N20), CO-. and black carbon.
Methane and black carbon are both SLCPs. Black carbon

EMmissions can be cause d by the burning of biomass

https://cgspace.cgiar.org/items/63284c¢77-d499-43b3-8541-72ddb35cfd35

When applying GWP* to future emissions
scenarios, we estimate that the agriculture
sector could achieve “neutral” CH4
emissions (i.e., no additional temperature
increases due to CH4, by reducing
emissions ~7% (9.37MtCH4) by 2040).
Thus, assuming no changes in other
emission sources (e.g., N20 and black
carbon) and excluding land conversion and
other indirect emissions, the agriculture
sector could reduce its direct contribution
to ongoing temperature increases by 60%
by 2040 (Figure 1) solely by cutting CH4
emissions by ~0.35% per year by 2040
(Figure 3a).




o
7,;7 36
' 1-1"-. o -"‘ﬁ"'-. r‘h‘hfrE'E
D 1 1'--...-.."'"-. Illl. e _a* I'--_I__I
o .
E E.D u 1."',|_
a
= .\
E e, DO
ﬂ'l_q_ ﬂ[] N | 1T [ 1T I [ | 1T 1 [ 1T [ 1 ;II-'-'II'II"I
L
L.

—GWP-100

--GWP*

-2.0
1990 2000 2010 2020 2030 2040

(3a)




e DBSERVATORIO DE ’
|‘ BICECONOMIA'

OVERVIEW OF
METHANE EMISSIONS
AND IMPLICATIONS OF
DIFFERENT METRICS

TALITA PRISCILA PINTO
CICERO ZANETTI DE LIMA

CAMILA GENARO ESTEVAM

EDUARDQO DE MORAIS PAVAO / \' FGV EESP

EDUARDO DELGADO ASSAD Egg?dleM?: .
‘ SAO PAULO

New metrics, such as the GWP*, allow to assess
how the trajectory of emissions contributes
to global temperature change, something that
cannot be derived from traditional metrics
such as GWP100, for example (Lesschen, 2021).
The GWP* metric reinforces the importance
and associated benefits of actions that promote
the mitigation of methane emissions in the
short and very short term. Even in a stable
scenario of emissions, the potential
contribution of livestock to reduce global
warming is considerably reduced. On the other
hand, a scenario with modest emission
reductions can deliver a great benefit in terms
of stopping climate change, increasing the
sector's contribution to delaying the effects of

https://agro.fgv.br/sites/default/files/2023-02/eesp_relatorio_metano-eng_apl vl.pdf g | O b = | warm | N g
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Note: the graph shows the cumulative CO2eq emissions in the baseline scenario up to 2050 for the GWP100 metric and the cumulative CO2we emissions in the
baseline, challenging and conservative scenarios for the GWP* metric. Base scenario: stable herd growth (+0.33% per year). Challenging scenario: an
acceleration of herd growth at a rate of 1.5% per year is considered. Conservative scenario: a reduction in the time to slaughter animals is considered, which
would imply a deceleration of herd growth at a rate of -0.35% per year. Methane neutrality would be achieved in the conservative GWP* scenario in 2040.
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Figure 9

Cumulative CO;-equivalent emissions of methane are shown, calculated using different
metrics, for two mitigation scenarios named SSP4-6.0 (panel a) and SSP1-2.6 (panel b)
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The temperature response from these emissions, calculated using an emulator, is shown with the black line

(labelled GSAT for global surface air temperature).




- N,O and CO,, units are CO,-eq

- Carbon removals are in CO,-eq

- CH, GWP unit is CO,-eq or Appendix

B CH4 GWP* u n i t iS C Oz_We GWPHTIofCoefflments (CnP(,)fto

6666666
000000000000
000000000000

- How to harmonize metrics? ;

Ecozwe (sLcp) = (4 X Esicp) — 3.75 X EsLcp-20) X GWP100

- Convention acceptance? .



Low Carbon Dairy Platform — Embrapa (LCA)
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Thank you!

- Embrapa Southeastern Livestock team
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