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Source: Financial Times (10 March 2023)



> $200 / tCO2



“Synthetic” Social Cost of Carbon with median = $185 and mean = $284
For 1 tonne of CO2 emitted in 2020, in $2020, with 5%–95% range of $32–$874(!)

Source: Moore, Drupp, Rising, Dietz, Rudik & Wagner (PNAS 2024), gwagner.com/synthesis-scc
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>~$200 / tCO2 :
  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
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~ $200 / tCO2
=

~8-10% of
global GDP



~ $1,000 / tCO2
=

~50%(!!) of
global GDP

Source: Bilal & Känzig (NBER, 13 May 2024), nber.org/papers/w32450

http://www.nber.org/papers/w32450


Not if, when



CKI Solar-250426_updateBOS

Utility-scale solar and wind now cheaper than fossil fuels,
battery storage costs not far behind and falling fast

Levelized cost of electricity (LCOE) & storage (LCOS) ($USD/MWh) Observations
• Solar photovoltaic (PV) prices 

dropped by ~80% in the past 
decade, wind by ~70%, and lithium-
ion battery costs by ~90%.
− PV price drop primarily driven by 

improvements in module efficiency and 
economies of scale.

− Onshore wind remained the cheapest for 
the longest, now beaten by PV.

− Lithium-ion battery costs fell 20% in 2023 
alone.

• Gas combined cycle power plants 
cheaper than coal, more expensive 
than both solar and wind.
− Rapid scale-up of utility-scale batteries 

“killer app” to replace gas on grid.

− Battery prices expected to continue 
falling due to cell manufacturing 
overcapacity, economies of scale, and 
switch to lower-cost lithium-iron-phosphate 
(LFP) batteries.

Sources: Lazard, LCOE+ (2025); Our World in Data, Our World in Data (2024); Energy Institute, Statistical Review of World Energy (2024); BNEF, Battery Price Survey (2024); Kavlak et al., 
Evaluating the Causes of Cost Reduction in Photovoltaic Modules (2018).
Credit: Hyae Ryung Kim, Xiaodan Zhu, and Gernot Wagner. Share with attribution: Kim et al., “Scaling Solar” (14 August 2025).
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Solar PV prices dropped 
~90% in 12 years, ~99% 
in 40 years.

https://www.lazard.com/media/uounhon4/lazards-lcoeplus-june-2025.pdf
https://ourworldindata.org/
https://www.energyinst.org/statistical-review
https://about.bnef.com/blog/lithium-ion-battery-pack-prices-see-largest-drop-since-2017-falling-to-115-per-kilowatt-hour-bloombergnef/
https://www.sciencedirect.com/science/article/pii/S0301421518305196
https://www.sciencedirect.com/science/article/pii/S0301421518305196
https://www.sciencedirect.com/science/article/pii/S0301421518305196
https://www.sciencedirect.com/science/article/pii/S0301421518305196
https://business.columbia.edu/faculty/people/gernot-wagner
https://business.columbia.edu/insights/climate/cki
https://business.columbia.edu/insights/climate/solar




Source: Economist “Sun Machines” (20 June 2024)

https://www.economist.com/interactive/essay/2024/06/20/solar-power-is-going-to-be-huge
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Deregulated Texas energy market boon for solar, surpassing 
California in 2024

Total installed utility-scale solar capacity in Texas and California (GW) Observations
• Texas surpassed California as leading solar PV 

state after adding 1.6 GW in Q2 of 2024 (ACP). 

• Texas installed nearly 9 GW of new solar by the 
end of 2024 – over one-fourth of the U.S. 2024 
additions – for a total capacity of 27.5 GW (ACP).

• Texas is expected to install 11.6 GW new utility-
scale solar in 2025 (EIA).

• Texas’ advantage: 

– Deregulated, electricity-only energy market

– Streamlined approval process

– Abundant land

– Minimal state-incentives

• California’s challenge: 

– Strong state incentives

– Strict regulations

– Interconnection delays

Source: ACP, Clean Power in 2024 (2025); EIA, Solar, Battery Storage to Lead New U.S. Generating Capacity Additions in 2025 (2025).
Credit: Hyae Ryung Kim, Taicheng Jin, Isabel Hoyos, and Gernot Wagner. Share with attribution: Kim et al., “Scaling Solar” (14 August 2025).

Case study: Texas vs. California

CAGR ‘10-’15 

CA: 71%

TX: 87%

CAGR ‘15-’20
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TX: 73%

CAGR ‘20-’24
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TX: 54%
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Texas solar capacity 
annual growth started 
outpacing California in 
2014

Texas solar capacity 
annual growth started 
outpacing California in 
2014

https://cleanpower.org/resources/clean-power-annual-market-report-2024-snapshot/
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BlackRock



Wagner, “The Climate Policy Pendulum” (16 January 2025)

https://gwagner.com/policy-pendulum
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