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Multiple
benefits

Long-term climate: 0.001°C
corresponds to 1.2 GtCO,

shime Rate & magnitude of
warming over next 20-40 yr

Health: mortalities, morbidities

Crops: tons of yield

Emitted from 2011-2015

CO, emissions implied until 2030 by...

... current .. conditional
policies ditional NDC NDC




Valuing Emissions

Develop a broad Social Cost of Methane that includes impacts
on human health, agriculture, etc., via climate & air quality
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Shindell et al, Faraday Disc, 2017




Valuing Emissions
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Values over all times are |
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Year

Radiative forcing update included, ozone-health update not yet



Valuing Emissions:

Methane (4% discounting, CO, total $38/ton)

Total $2900 (1300-4900)

Ratio vs CO, 76 (50 and180 with 3% and 10%
discounting, respectively)



Control

$/ton

measures 4000 -2000 O 2000 4000 6000 8000 10000 12000
Upgrading of primary to secondary/tertiary

& CO StS wastewater treatment

.|: Control of unintended leakages during gas
rO m production

U N E P , Control of unintended leakages during oil production

20 1 1 Intermittent aeration of continuously flooded rice Social planner's cost/ton

paddies Social planner's net

Feed changes for dairy and non-dairy cattle (benefit - cost)

Coal mines: recovery of pre-mine degasification
emissions

Coal mines: oxidation of ventilation air methane
iIncluding improvements in ventilation air systems

Farm-scale anaerobic digestion on large farms with
liquid manure management

Recovery and utilization of vented associated gas
during gas production

Reduced leakage during gas pipeline transmission.

Separation and treatment of biodegradable municipal
wate with no biodegradable waste disposed of to
Recovery and utilization of vented associated gas
during oil production.
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L Ivestock- Senefit Valuation due to Emissions Reductions

related

eml iSS | ons Healthy diet Rough estimate based on 48% decrease
in future consumption, Stehfest et al., 2009

Global & Regional Analysis
F h

eed Changes of Caro et al., 2016
Extrapolation from 48 Animal

Feed S | t
€ed osupplements Experiment of Hristov et al., 2015

Management

Best Practices Tenth percentile of achieved

efficiency as in FAQ, 2014

Reduced Wastage reduction of 15% of
Food Waste total production, Stehfest et al., 2013

100 150 200
S billions

~$270 billion for healthy diet due to reduced

health care cost + lost work days
(Springmann et al., PNAS, 2016)

Shindell et al, Faraday Disc, 2017




Agriculture-related emissions

Healthy diet

. Feed Changes
Socletal J

benefits of

~ potential Feed Supplements
Interventions

Management
Best Practices

Reduced
Food Waste

15 20
S billions




Crops;
Impacts
per
emission

Temperate Wheat; CO2 Temperate Wheat; CH4
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tons yield change for wheat per
Mton emitted

Tropical Wheat; CO2 Tropical Wheat; CH4

Fertilization

@S Temperature

Fertilization
@S Temperature

Precipitation
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Net

Precipitation
@S 0zone
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tons yield change for wheat per
Mton emitted

tons yield change for wheat per
Mton emitted

11 21 31 41 51 11 21 31 41 51

Shindell et al, in progress, 2018 Thanks to Pisces Foundation!
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Conclusions

Methane valuation including climate and air quality impacts
substantially larger (of course!) than climate alone (€O2e)

Impacts not sensitive to emission location

Results coming: new ozone-health impacts, spatial distribution
of crop Impacts, market economic impacts (both air quality &
climate)

Another facet of Impacts along mitigation pathway



