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The Storm Sandy 
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Franchir les ”limites Planétaires” 

Thomas Sterner Chaire Développement 
durable - Environnement, énergie et société 

O3, Biodiversité, 
L'acidification des 
océans, Cycles du 
phosphore et de 
l’azote… 
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Liste de Défis 

• Climate  

• Ozone 

• Acidification 

• P and N cycles 

• Water 

• Biodiversity 

• Land-use 

• MORE, Chemicals… 

 



Gestion des défis planétaires ? 

 

• Batailles Intellectuelles 

 

• Lutte des intérets et lobbies 

 

• Prennons changement climatique comme ex. 



 
Hiatus de température 1998-2013 

 
 

1998 2013 





 



A Paris on a decidé une 
decarbonisation de la planète 



The Climate problem 
• Very complex 

• Long Run 

• Global Public Good.  

 

• Costs now and benefits later 

• Discount rates, Public goods,… 



The Climate problem 
• Very complex 
• Long Run 
• Global Public Good.  

 
• Costs now and benefits later 
• Discount rates, Public goods,… 
• Yes but naive to think that is whole story 



 



• BP, 
Volkswagen, 
Toyota… Total, 
Chevron, 
Daimler, Exor, 
GM, ENI 
Gazprom, 
Ford, 
Petrobras 

 

• 70%.. 



Yet the energy sector is 
only a few % of GDP 



The Koch Brothers 

• N 2 parmi compagnies privés, Emploi100 000 (17) 

• Petroleum, chemicals, energy, fiber, minerals, 
fertilizers, pulp and paper, chemical technology 
equipment, ranching, 

• K Foundations >$1.5 billion to various causes: 

• Tea Party 

• Stop Obamacare 

• Stop  Climate Science (support Hiatus) 

• Pledge by senators not to increase climate taxes 





 





Ah But subsidised Diesel is very good. The saudis give us for free…. 

• The reduction of subsidies to fossil fuels (for GHG related 
activities) can achieve emission reductions at negative social cost 
depending on the social and economic context (high confidence). 
Since AR4 a small but growing literature has quantified emission 
reductions from subsidy reform and suggests that complete 
removal of s--------] 

 



Copenhague 



Succé 



Comment evaluer Paris COP 21? 

• Un Grand succés pour la diplomatie francaise 

 

• <2 ◦C    ------meme 1,5 

 

• Pas de Prix Carbonne 

 

• Est-ce que les plans sont suffisament 
contraignants? 

• Les actions Charbon/Petrolières n’ont pas bougé 
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CHALMERS CLIMATE CALCULATOR 

EMISSIONS STOCK OF C TEMPERATURE 

Christian Azar, Daniel Johansson (Frt)     (1 region vs) 









STABILIZE EMISSIONS 





1,5 ?  (Ou 1,8) 



Emissions -6% global ! 



A paris on a decidé une 
decarbonisation de la planète 



CO2 emissions per capita (as C)    
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USA 

Canada, Australia, New Zeeland 

Japan 
Western Europe (OECD) 

Russia 

Eastern Europe 

China 

Middle east 

India Asia Africa 
Latin America 

Global mean 



The right to emit valuable 
20 Gtons CO2 à 50 $/t = 1000 B$ 

 

 

 

Grand 
father 

Per 
capita  

INDIA 6% 18% 

USA  15% 4% 





Percentage reductions  VERY unfair to India 

• In Copenhagen game of 
chicken. How long will neg 
take? 
 
• BUT  India will be one of the 

most affected countries 



INDC 

43 

• Intended 

•Nationally Determined 

•Contributions 

 



Elinor Ostrom:  Bring stakeholders to 
the Table 



Grand 

father 

Per 

capita 

INDC  

INDIA 6% 18% 9% 

USA 15% 4% 7% 



A percentage reduction from INDCs 

• Would not be so unfair.  

 

• Can they serve as a new baseline.  

 

• New negotiations are needed soon.  

• INDCs -NDCsNew NDCs  
 



Carbon Taxes/Price 

• The Economist solution 

• Tirole 

• Weitzman 

• Nordhaus 
 

 

 



• Population in country i Ni 

• Income per cap  yi 

• Income   Yi = yiNi 

• Carbon price   P 

• Carbon use Ei =  Yi
a

 (P
 Ti)

 b Ψi  =  (yiNi)
a

 (P
 Ti)

 b Ψi 

•   

 

• Carbon use (a=1; Ti=T)   Ei =  Yi (P
 T)b Ψi 

• Global Carbon Use  E =  Y (P
 T)b 

 

• Country share  Ei/E 

 



Model of Carbon Emisssions E 

• Ei =  (yiNi)
a

 (PTi)
 b ΨiPer capita 

allocation σin = Ni/N 
1. Proportion to income σiy = Yi/Y  = σin * (yi/y) 

2. Grandfathering share us σig = Ei,t-1/Et-1   

=(yiNi)(PTi)
b Ψi / Y(PT)b = σin * (yi/y) * (Ti/T) b Ψi  

This is prop to Y with extra benefit for those who 
had low taxes historically and high Ψ 



What does a Harmonised tax imply? 

Harmonised tax implies σip = Yi(PT) b Ψi /Y (PT)b 
σiy Ψi 

 

SAME AS INCOME SHARE CORRECTED FOR Ψ  

Reasonable?  

Attractive? For India: Better than GF but 
not as good as per capita!  Compensation 
will be demanded and may be difficult to pay.  



Some Lessons 

• Hard 

• Lobbying 

• Fairness and Distribution 

 



MANAGING PLANETARY BOUNDARIES 

• Global Institutions – Strenghtened UN 

• Independent Ecological governance..  

• Like Central Banks? 

• Interaction among several environmental and 
other issues… 

• Managing RISK and Uncertainty  (Claude H) 



The Example of Fishing 

 



    O               MEY  MSY             OAE              EFFORT  

      (and depletion) 

YIELD 

COST OF 

FISHING 

A Bio-economic model of fishing 

Π 



ITQs in % not in tons 
 

2 steps 
set ITQ in % and 

then TAC in Tons! 



Merci 


