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Current approaches 

• Assume social welfare function 

• Sample climate uncertainty distr’n 

• Compute marginal damages of Carbon 

• Compare risk averse utility with linear utility 

 
Derive Lower bound on WTP from stabilization 
targets 

Science Based Uncertainty Quantification 



http://www.nytimes.com/interactive/2012/11/24/opinion/sunday/what-could-disappear.html?_r=0 

http://www.nytimes.com/interactive/2012/11/24/opinion/sunday/what-could-disappear.html?_r=0�


http://sealevel.climatecentral.org/surgingseas/place/states/CT#show=cities&center=9/41.5031/-72.7575&surge=10 

http://sealevel.climatecentral.org/surgingseas/place/states/CT�




http://www.dailymail.co.uk/news/article-2307185/Waterworld-How-Americas-cities-look-centuries-sea-level-rises-predicted-scientists-prove-correct.html 

http://www.dailymail.co.uk/news/article-2307185/Waterworld-How-Americas-cities-look-centuries-sea-level-rises-predicted-scientists-prove-correct.html�


Ice Sheet contribution to SLR @3C, 2100 [mm/yr] 
 http://www.nature.com/nclimate/journal/v3/n4/full/nclimate1778.html  
 

Greenland     West Antarctica 

http://www.nature.com/nclimate/journal/v3/n4/full/nclimate1778.html�


Elicitation Nov. 2012 

P-value : 
Expert 1 = 0.4 
Expert  7 = 0.33 
Expert 4 = 6E-6 



Inter agency memo on SCC 

• Damages 

• Roe Baker cs 

• DICE, PAGE, FUND 



Risk Swap  
Anderson and Bows’ (2011): international agreements express 

society’s desire to swap: 
 

current climate risk along with BAU path   

↔ 
risk of emissions path satisfying:  

the probability of raising mean temperature by more 
than 2°C in 200 years should not exceed 19%. 

 

What would a risk neutral insurer charge? 



Current Climate Risk (BAU) is distributed as:  

Damage 



We would like our climate risk to be: 

Damage 



What would a risk neutral insurer 
charge? 

Damage 



We get lower Expected disutility 







Damage allocation 

• Damages depend on previous and future 
emitters 

• Shapley value for allocating damages to 
periods 



SCC [2008$/GtCO2] 



Thanks Michael 

 







Some Variables of Interest; ice sheet elicitation Nov. 2012 

 

Greenland, 3oC, 2100, discharge 
  1  [----*----------]                                                          
  2      [------------------*------------------]                                
  3  [----------------*-----]                                                   
  4               [---*----]                                                    
  5          [----------*-------]                                               
  6      [----------------------*-------------------------]                     
  7              [------*----------------------]                                
  8  [-----------*----------]                                                   
  9             [---------------*---------------------------------------------] 
 10 [----------*-----------------------------]                                  
perf  [========*=============================]                                  
Eq    [===============*====================================] 
    ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
    -5                                                                     193 
Greenland, 3oC, 2100, accumulation 
  1                                                        [---------*--------] 
  2                                                 [---------*---------]       
  3                                                   [-------*----]            
  4 [------------*-------------]                                                
  5                                               [---*-------]                 
  6                    [------------------*--------------------]                
  7                                                 [----*------]               
  8     [----------------------------*----------------------------------]       
  9    [---------------*-------------------------------]                        
 10                                       [---------*---------]                 
perf wgt                                            [=========*===============] 
Eq wgt   [============================================*===================]     
    ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
    -70                                                                      7 
Greenland, 3oC, 2100, runoff 
  1 [-------*-----]                                                             
  2     [-----*--------]                                                        
  3            [----*---------------]                                           
  4      [-*]                                                                   
  5       [---*-]                                                               
  6    [-----*-----------]                                                      
  7       [-------------------------*-----------------------------------------] 
  8             [----------*-----------------------------]                      
  9  [------*-]                                                                 
 10               [-----------------*----------------]                          
per [=======*=================================]                                 
Eq wg [=========*=========================================]                     
    ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
    1E-005                                                                 35 
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