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Can we control carbon dioxide?
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Can we control carbon dioxide?

▶ We can and we should.
▶ First suggestion of 2C as safe threshold for temperature stabilization.
▶ Optimal control starts only in 2020-centered period, which "implies that there is

still a comfortable amount of time to continue research and to consider plans for
implementation of carbon dioxide control if it is deemed necessary."
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The precursor of Integrated Assessment Models

Nordhaus, 1977
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41 years later

https://youtu.be/h1RkSuAs03Q

https://youtu.be/h1RkSuAs03Q
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45 years later

Global CO2 emissions from energy combustion and industrial processes (IEA)
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Integrated Assessment Models today

https://www.witchmodel.org

https://www.witchmodel.org
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One big challenge: uncertainty

Harry Potter and the Prisoner of Azkaban (Warner Bros.)
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Uncertainty: Climate response

Meehl et al. 2020
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Uncertainty: Economic climate impacts

Kahn et al. 2021
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Uncertainty: Socio-economic drivers

https://tntcat.iiasa.ac.at/SspDb/

notes
:PROPERTIES: :BEAMERenv: note

https://tntcat.iiasa.ac.at/SspDb/
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Uncertainty: Technological

IPCC AR6 WG3 Summary for Policy Makers 2022
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Other uncertainties

▶ Discount rates
▶ Elasticity of substitution between factors of production
▶ Adaptation costs
▶ Istitutional development
▶ Systemic links
▶ . . .

What to do?
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Ensembles of scenarios: Scenario explorer

https://data.ece.iiasa.ac.at/ar6/

https://data.ece.iiasa.ac.at/ar6/
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Dimensionality reduction

Marangoni et al. - WIP
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Under/over representation

Giarola, Marangoni et al. - WIP
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What drives emissions the most?

Marangoni et al. 2017
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What drives emissions the most?

Marangoni et al. 2017
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Does climate action matter?

Lamontagne, Marangoni et al. 2019
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Does climate action matter?

Lamontagne, Marangoni et al. 2019
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Decision space
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Adaptive strategies hedge extreme climate futures

0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75
Mitigation cost (% Consumption loss, CBGE)

0.5

1

5

10

50

95
th

-p
er

ce
nt

ile
 D

am
ag

e 
co

st
(%

 C
on

su
m

pt
io

n 
lo

ss
, C

BG
E)

Nominal

Non-adaptive strategies
Adaptive strategies

Regret of non-adaptive
strategies

Marangoni et al. 2021



23/31

Adaptive strategies hedge extreme climate futures
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Tipping points

McKay et al. 2022
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Tipping points

McKay et al. 2022
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Socio-technical tipping points

Otto et al. 2020
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Socio-technical tipping points
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Socio-technical tipping points
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One last thought: complexity

Saltelli 2019
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One last thought: complexity
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Thank you!
g.marangoni@tudelft.nl
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