
Gernot Wagner
gwagner.com

Nuclear power, 
geoengineering, and 
climate tipping points







$50



~$50 Social Cost of CO2
Based on 3% constant discount rate, and an average of 3 climate-economy models, including DICE

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

~$50 ‘interim’ Biden SC-CO2,
up from $1-7 Trump figure

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


gwagner.com/SCC-8



>$100



>$100:
Climate damage quantification

including tipping points

Tail 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

Source: Dietz, Rising, Stoerk & Wagner (PNAS 2021), gwagner.com/tipping-economics

https://gwagner.com/tipping-economics/


Source: Global Carbon Project + umpteen climate-econ model runs





IPCC AR6 WGIII, ipcc.ch/report/ar6/wg3

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


Large abatement opportunities available at low or no cost
McKinsey Global v2.0 effort identified 38 GtCO2e abatement potential in 2030



IPCC AR6 WGIII, ipcc.ch/report/ar6/wg3

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


Plan A
Cut CO2, methane et al.

Adapt

Carbon removal
 “net-zero” emissions



450 ppm CO2e “unachievable” (circa 2009) 
“Full” participation scenario assumes maximum global $1,000/ton CO2 tax starting 2012; delay assumes only Annex I

Clark et al (2009), Stanford Energy Modeling Forum 22

No 450 ppm/2°C with mitigation alone,
without massive negative emissions



Wagner et al., Nature (2015)



Source: Hausfather & Peters, Nature (2020)



Plan A
Cut CO2, methane et al.

Adapt

Carbon removal
 “net-zero” emissions

Suffer



There is no Plan B



Plan A+
Cut CO2, methane et al.

Adapt

Carbon removal
 “net-zero” emissions

Solar Geoengineering(?)
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Source: John Shepherd’s “napkin diagram” at 2010 Asilomar conference; this version: SGRP 





Sources: Wagner (Bloomberg, 2021), Wagner & Zizzamia (Ethics, Policy & Environment 2021), Wagner Geoengineering: the Gamble (2021)

https://gwagner.com/risky-climate-moral-hazard/
https://gwagner.com/greenmh/
http://www.gwagner.com/GtG


gwagner.com/WSJ-nuclear



Nuclear pros and cons
Long history of misperceptions

Source: Wagner (WSJ, 2022)

“Correct” framework:
Risk-risk tradeoffs

Pros

+ Low-CO2

+ Dense

+ Stable

Cons

– Costs

– Risks (perceived and real)

– Perception

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


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

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

Includes storage 
& large capacity 

overbuild

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


Nuclear pros and cons
Long history of misperceptions

Source: Wagner (WSJ, 2022)

“Correct” framework:
Risk-risk tradeoffs

Pros

+ Low-CO2

+ Dense

+ Stable

+ System costs

Cons

– Project costs (including SMRs)

– Risks (perceived and real)

– Perception

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


Sources: Wagner (Bloomberg, 2021), Wagner & Zizzamia (Ethics, Policy & Environment 2021), Wagner Geoengineering: the Gamble (2021)

https://gwagner.com/risky-climate-moral-hazard/
https://gwagner.com/greenmh/
http://www.gwagner.com/GtG
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