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~$50 Social Cost of CO,

Based on 3% constant discount rate, and an average of 3 climate-economy models, including DICE

Table ES-1: Social Cost of CO;, 2020 — 2050 (in 2020 dollars per metric ton of CO,)?

Discount Rate and Statistic

Emissions 5% 3% 2.5% 3%
Year Average Average Average 95" Percentile
2020 14 Cs1 76 152
2025 17 56 83 169
2030 19 62 89 187
2035 22 b7 96 206
2040 25 73 103 225
2045 28 79 110 242
2050 32 B85 116 260

~S50 ‘interim’ Biden SC-CO,,

up from S1-7 Trump figure

Source: “Technical Support Document: Social Cost of Carbon, Methane, and Nitrous Oxide Interim Estimates under Executive Order 13990” (February 2021).



https://www.whitehouse.gov/wp-content/uploads/2021/02/TechnicalSupportDocument_SocialCostofCarbonMethaneNitrousOxide.pdf?source=email

Eight priorities for calculating
the social cost of carbon

Gernot Wagner, David Anthoff, Maureen Cropper, Simon Dietz, Kenneth T. Gillingham,
Ben Groom, J. Paul Kelleher, Frances C. Moore & James H. Stock

AdvicetotheBiden
administration asitseeksto
account for mounting losses
from storms, wildfires and
other climate impacts.

ne of the first executive orders LS
President Joe Biden signed in January
began a process to revise the social
cost of carbon (SCC). This metric
is used in cost-benefit analyses to
inform climate policy. It puts amonetary value
onthe harms of climate change, by tallying all
future damages incurred globally from the

548 | Nature | Vol 590 | 25 February

gwagner.com/SCC-8

emission of one tonne of carbon dioxide now.

This month, the Biden administration is
publishing an interim value of the SCC, which
could be used immediately. Within a yvear, a
newly reconstituted Interagency Working
Group (IWG) will issue a review of the latest
scientific and economic thinking, to inform
what it calls a final number. The IWG will be
co-led by the Council of Economic Advisers,
the Office of Management and Budget and
the Office of Science and Technology Policy.
The group will also assess the social cos
methane, nitrous oxide and other greenhouse
gases, and will provide recommendations for
using and revisingthe SCC.

The time is ripe for this update. Climate
science and economics have advanced since
2010, when a working group in the adminis-
tration of former president Barack Obama

firstcalculatedthe
recent update in 20
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>$100:

Climate damage quantification
including tipping points

Talil risks
Discounting

Risk calibration, equity, etc.



Economic impacts of tipping points in the climate system
Tipping points increase SCC by between ~27-43%, with large, right-skewed distribution

8000

Socio-economic scenario Average =42.8%
RCP3-PD/2.6, SSP1 33.8 0.5% = -48.1%
RCP4.5, SSP2 24.5
RCP6, SSP4 15.4 2.5% =-0.3%
7000 - RCP8.5, SSP6 19.4 25% = 16.1%
0Lle\rels versus growth dam;iegs () Median = 27.3%
0.5 245 75% =42.1%
6000 - 1 260 97.5% = 186.0%
Pure rate of time preference 99.5% = 347.8%
0.1 22.3
1 245
5000 - 2 263
Elasticity of marginal utility
3 0.5 22.0
5 1.5 24.5
3 4000 Non-market damages
8’ Not included 24,5
&= inuded S OMH scenario
+ other PCF and AMOC scenarios Ceronsky et al, 283
3000 - (2011) 7.8Gt/yr
Elasticity of marginal utility
2 58.2
2000
Levels versus growth damages ()
0 87.0
1000
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Percentage change in the SC-CO2
Source: Dietz, Rising, Stoerk & Wagner (PNAS 2021), gwagner.com/tipping-economics



https://gwagner.com/tipping-economics/
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Source: Global Carbon Project + umpteen climate-econ model runs







Many options available now in all sectors are estimated to offer substantial potential to reduce
net emissions by 2030. Relative potentials and costs will vary across countries and in the longer
term compared to 2030,

n reduct
Mitigation options

IPCC AR6 WG,

Figure SPM.T: Overview of mitigation options and their estimated ranges of costs and potentials in


http://ipcc.ch/report/ar6/wg3

Large abatement opportunities available at low or no cost
McKinsey Global v2.0 effort identified 38 GtCO.,e abatement potential in 2030

Gas plant CCS retrofit
Abatement cost Coal CCS retrofit

€ per tCO.e

Iron and steel CCS new build -

60 Low penetration wind — Coal CCS new build
50 | Residential electronics Cars plug-in hybrid Power plant iiig_ri_l‘lfiir?s =
: _ : Degraded forest reforestation — Reduced intensiveg ]
40 | Residential appliances chlear agriculture conversion
- — Retrofit residential HVAC Pastureland aﬁorest.atmn High penetration wind
Tillage and residue mgmt Degraded land restoration Solar PV
20 - — Insulation retrofit (residential) 2 ger?e.ration th’fUE|S Solar CSP
- — Cars full hybrid NG Shawcy | Y
" |— Waste recycling r y . |
1 | |
JJML—I-%[ 15 L { 20 . 25 30 35 38
-10 Organic soil restoration
Geothermal Abatement potential
24 Grassland management GtCO,e per year
30 Reduced pastureland conversion
i — Reduced slash and burn agriculture conversion
-40 - — Small hydro
i — 1% generation bicfuels
-50 :
L Rice management
-B0 — Efficiency improvements other industry
T — Electricity from landfill gas
-70 — Clinker substitution by fly ash
80 Cropland nutrient management
L Motor systems efficiency
-90 L Insulation retrofit (commercial)
el Lighting — switch incandescent to LED (residential)

Mote: The curve presents an estimate of the maximum potential of all technical GHG abatement measures below €50 per tCC,e if 2ach
lever was pursued aggressively. It is not a forecast of what role different abatement measures and technologies will play.
Source: Global GHG Abatement Cost Curve v2.0



Potential contribution to net emission reduction (2030) GrO0 -
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Wind enerdgy
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Carbon capture and storage (CC5) Met lifetime cost of options
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B 50-100 (USD tC0-eq ')
B 1 00-200 (USD 1C0;-eq )
Cost not allocated due to high

varability o

Reduce CHa emission trom oil and gas

IPCC AR6 WG,
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450 ppm CO,e “unachievable” (circa 2009)

“Full” participation scenario assumes maximum global $1,000/ton CO, tax starting 2012; delay assumes only Annex |

650 CO2-e 550 CO2-e 450 CO2-e
Full Delay Full Delay Full Delay

Mot-to- MNot-to- Mot-to Mot-To- Mot-to MNot-To-

Maodel Exceed Exceed | Ovwvershoot| Exceed | Overshoot| Exceed | Owvershoot| Exceed | Overshoot| Exceed
| |[ETSAP-TIAM + + + + + + + + + XX
2 |FUND + + + + + + + XX XX XX
3 |GTEM + + + + + XX + XX XX XX
4|IMAGE + + + + + + XX XX XX XX
IMAGE-BC -NIA- -N/A- -NIA- -N/A- -N/A- -N/A- + XX XX XX
5 |[MERGE Optimistic + + + + XX XX XX XX XX XX
MERGE Pessimistic + + + + + + XX XX XX XX
¢ [MESSAGE == + + + + XX + XX XX XX
MESSAGE - NOBECYH + -N/A- + -+ -N/A- -N/A- + 1 XX *X
5 |MiniCAM Base + + + + + XX + + + XX
MiniCAM LoTech + + + + + XX + XX XX XX
8 |POLES + + + + + XX XX XX XX XX
9 |SGM + + + + + + XX XX XX XX
10WITCH + + + + + + XX XX XX XX

No 450 ppm/2°C with mitigation alone,

without massive negative emissions
Clark et al (2009), Stanford Energy Modeling Forum 22



[I Consumption and capacity increasing

B Wind Solar
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Global capacity (gigawatts)
Global consumption
(terawatt-hours)
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ﬂ Costs declining rapidly
PV system, Germany Wind turbines, global
B PV panels, Germany PV panels, China

A deliberate
scaling down of
German tariffs

is in line with
falling costs.

Price index (€/watt)

German solar feed-in tariff
(€/kilowatt-hour)

[ I I |
2010 2011 2012 2013 2014 2015 2010 2011 2012 2013 2014 2015

Wagner et al., Nature (2015)
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Plan A
Cut CO,, methane et al.

Adapt

Carbon removal
-2 "net-zero” emissions

Suffer



There is no Plan B
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Plan A+
Cut CO,, methane et al.

Adapt

Carbon removal
-2 "net-zero” emissions

Solar Geoengineering(?)






Fossil fuels forever

Emissions cut to zero

Carbon removal

Climate risks

Solar geoengineering

Time

Source: John Shepherd’s “napkin diagram” at 2010 Asilomar conference; this version: SGRP
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THE SATURDAY ESSAY

Is Nuclear Power Part of the

Climate Solution?

Investing in the next generation of nuclear reactors could give the world an
important tool for reducing carbon emissions.
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Nuclear pros and cons
Long history of misperceptions

Pros
+ Low-CO,
+ Dense

+ Stable

Cons
— Costs
— Risks (perceived and real)

— Perception

“Correct” framework:

Source: Wagner (WSJ, 2022)

Risk-risk tradeoffs


http://www.gwagner.com/WSJ-nuclear

“Clean firm” capacity lowers system costs
LCOE wrong (or at least limited) lens

m GenX murbs m RESOLVE

16
Cases with
Clean Firm Capacity

14 —

12

Currant California 10U Generation & Transmission Rates (9.1 cents/kWh)

; Includes storage

& large capacity
overbuild

cents/kWh

Gas/CCS Muclear Fuels CCS+Nuclear CCS+Fuels Renewables

Source: Cohen et al (Issues, 2021); GenX, URBS & Resolve are 3 models from Princeton, Stanford, and E3 teams, respectively


https://issues.org/california-decarbonizing-power-wind-solar-nuclear-gas/

Nuclear pros and cons
Long history of misperceptions

Pros Cons

+ Low-CO, — Project costs (including SMRs)
+ Dense — Risks (perceived and real)

+ Stable — Perception

+ System costs

“Correct” framework:

Risk-risk tradeoffs

Source: Wagner (WSJ, 2022)


http://www.gwagner.com/WSJ-nuclear
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