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Context

• Global scale modeling and yearly time scale

• Simple Climate Models (SCMs)

• Optimal control problem

Content

• DICE (Dynamic Integrated Climate Eonomic) Model by William Nordhaus

• Update in DICE 2024: From Energy Balance Model to FAIR model

• Bayesian FAIR model

• Conclusion and perspectives

Carbon emission

Climate Economy

Damage function

Scopes and Agenda



DICE (Dynamic Integrated Climate Eonomic) Model 

• 3 boxes for carbon Masses M(t)
• 2 layers for temperature T(t)

Social planner



• 3 boxes for carbon Masses M(t)
• 2 layers for temperature T(t)

DICE (Dynamic Integrated Climate Eonomic) Model 
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Are Economists Getting Climate Dynamics Right?



Leach, Nicholas & Jenkins, Stuart & Nicholls, Zebedee & Smith, Chris & Lynch, John & Cain, Michelle & Walsh, Tristram & Wu, Bill & Tsutsui, Junichi & Allen, Myles. (2021). FaIRv2.0.0: A generalized 

impulse response model for climate uncertainty and future scenario exploration. Geoscientific Model Development. 14. 3007-3036. 10.5194/gmd-14-3007-2021. 

Update in DICE 2024: From Energy Balance Model to FAIR model
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Bayesian FAIR model: Using Gaussian processes



• Epistemic uncertainty in climate models used for climate-economic models need to be 
quantified

• Bayesian approach is already implemented for FAIR model uncertainty quantification but 
only partially

Summary



Thank you for your attention! Questions?



- How to study parameter uncertainties of the climate model?
- Simulations vs Stochastic Optimal control?

And Does it Matter?



Appendix
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