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many decisions have very long‐term 
d li t d d tconsequences and are climate dependent



The traditional way of making y g
decisions

Predict Act



… and “prediction is very difficult, 
i ll b h f ”especially about the future” (N. Bohr)

Year 2000, seen from 1900… (From Hildebrands)



And we are not getting better…g g



What will people want/like?What will people want/like? 

What technologies will we have?What technologies will we have?

What climate will we have?



Climate models try to guess that…Climate models try to guess that…

The Meteo‐France model, from IPCC



But they disagree with each otherBut they disagree with each other

The Meteo‐France and the Australian model, from IPCC



… and we have a lot of models…… and we have a lot of models…

(Epistemic uncertainty)



… and future climates depend on 
future climate policies…



Plus some aleatory uncertaintyPlus some aleatory uncertainty…

The green is emission uncertainty, the orange is natural variability, and 
the blue is (climate) model uncertainty; the variable is temperature 
change. Source: Hawkins and Sutton, BAMS, 2009.





Socio‐economic
uncertainty is even
worse at local scale. 
The case of Paris
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Is it hopeless ?p

Instead of optimizing in one most p g
likely scenario, look for robustness to 

h ibl ithe many possible scenarios…



… and allow for revisions over time.

Act LearnLearn Act LearnLearn

ReviseRevise 



Methodologies



Cost‐benefit analysis under uncertaintyCost benefit analysis under uncertainty

• Different “states of the world” associated with differentDifferent  states of the world  associated with different 
probabilities.

• The project is implemented when expected benefits exceed p j p p
expected costs.

• Probabilities can be frequentist probabilities (especiall hen• Probabilities can be frequentist probabilities (especially when 
aleatory uncertainty)

• Probabilities can be subjective probabilities (when epistemic• Probabilities can be subjective probabilities (when epistemic 
uncertainty)

• With concave “utility” (or basic needs), higher weight to worst‐
case scenarios. 

h “ l d d d l l ” ( b d )• With concave “social and individual utility” (or basic needs), 
higher weight to the poorest.



Real option approachReal option approach

• A context of increasing knowledge – and thus 
decreasing uncertainty.g y

Th d i i i j i• The decision on an investment project is not 
between “investing” and “not investing”

It i b t “i ti ” d “i ti• It is between “investing now” and “investing 
later with more information.” 



Real option approachReal option approach

The project A is
implemented

with NPV
Initial situation

with NPV1A

The project is A 
not implementednot implemented



Real option approachp pp
Project B is
implemented

The project A is
implemented

implemented
with NPV1A,2B

Project C is
implemented

with NPV1A with NPV1A,2C

No project
implemented

Initial situation
implemented

Project D is
implemented

with NPV

The project is A 
not implemented

with NPV10,2D

Project E is
implemented

with NPV10 2E10,2E

No project is
implemented

Complexity grow exponentially!
Real‐world applicability is questioned…



Robust decision‐making
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Start from a 
planplan

Stakeholder Adjust the plan 
to cope with the meeting to 

develop a set of 
scenarios

to cope with the 
vulnerabilities 
that have been 

identified Main innovation :identified

RDM
Main innovation : 

combining the decision‐
making process and the

St k h ldDetermine the 

RDMmaking process and the 
decision‐making 

th d l Stakeholder 
meeting to define 
success/failure

drivers of failures 
(eliciting 

vulnerability)

methodology

Determine in 
which scenarios 
th t l

y)

the current plan 
fails


