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Grasso, 2012 

Discussion ctd: Equity 
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Repetition: Public Goods 

 Sum of individual distributions of the public good 

does yield the social optimum 
*
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Social Optimum over Sum of individual net utilities from providing share q  
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 Incentive for „Free-Riding“ 

 Result: Underprovision of Public Goods 

 Problem of „collective action“ 

ii
where Q q
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The Prisoners‘ Dilemma -  
collectively versus individually best strategies 

confess not confess

player 2

player 1

confess

not confess

( 4 , 4 ) ( 1 , 5 )

( 5 , 1) ( 2 , 2 )
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A simple coalition game 

 Let there be i=1,…,N identical countries. 

 Each country has two choices: abate or pollute 

 Abatement is privately costly; polluting is collectively damaging 

 Let emissions be given by qi, 

 which may be 0 or 1 

 Individual payoff of country i is thus: 

 

  0<g<1  is the (constant) marginal damage of aggregated emissions. 
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 Nash Equilibrium:  qi=1 

 Pareto Optimum: qi=0 

 New Assumption: possibility of formation of a group n≤N countries 

acting in concert to provide abatement.  

 Two stage game:  

1. Stage: Determination of coalition membership 

2. Stage: Emissions game determining Q 

 First stage: Announcement game, where countries announce «in» or 

«out» of a single coalition. 

 Hence, Two groups: 

1. Members of coalition 

2. Fringe (all players not in the coalition) 
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A simple coalition game 



 Payoff of a member of coalition: 

 Payoff of fringe:   

 Members of coalition will always choose qi=1 

 Coalition will always choose abatement if  

 

 

 Hence, coalition members will always chose pollute if  
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c (n)

f (n)

c (n) Q (N n) 1 N        

n 1/ 

A simple coalition game 



1. Definition: A coalition of size n is (potentially) internally 

stable if 

 

 

2. Definition: A coalition of size n is externally stable if  

 

 

3. Definition: A coalition of size n is stable if it is externally 

and internally stable.  

 In words:  

The coalition is internally stable if no individual wishes to leave to 

join the fringe; it is externally stable if no fringe member wants to 

join the coalition.  
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c f(n) ( ) (n 1)    

f c(n) (n 1)  

A simple coalition game 
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 Definition 4: Define I(x) as the smallest integer greater than 

or equal to x. 

 Equilibrium number of members of the coalition is  

 

 

 Hence, allowing for the formation of a coalition :  

 (weakly) increases aggregate abatement 

 (weakly) increases aggregate welfare 

 reduces the problem of the public good game 

 Note: A stable coalition will always be second-best, 

compared to the first-best social optimum, where all 

members abate. 
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*n I(1/ ) 0  

A simple coalition game 
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Performance (IAM-based) and stability for 

some coalitions with transfers 
PANE Welfare index 

(%) 

Environme

ntal index 

(%) 

Stability 

NASH 0 0 -- 

Annex B without USA 2 1 Potentially Internally 

Stable (PIS) 

Annex B 8 3 PIS 

USA+China 20 15 PIS 

China+FSU+RoW 24 49 Not PIS 

USA+Japan+China 

+FSU+RoW 

92 80 PIS 

USA+EU+China+RoW 97 92 Not PIS 

Pareto 100 100 -- 

September, 

3rd 2009 12 
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Brechet and Eyckmans (2009) 
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Kyoto Protocol - The only game in town 

 Protocol to the UNFCCC, adopted in 1997 

 35 countries (Annex I-countries) are required to reduce 
greenhouse gas emissions (6 gases) below specific levels 
specified in the treaty. 

 The individual reduction targets for Annex I Parties are listed 
in the Kyoto Protocol’s Annex B.  

 Targets adds up to a total cut in greenhouse-gas emissions of at 
least 5% from 1990 levels in the first Commitment Period 2008-
2012. 

 Inclusion of market-based Mechanisms  

 Only countries that have ratified the Protocol are bound by the 
treaty (The USA have not ratified, Canada withdrew in 2011).  
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Kyoto Boundaries until 2012 

Countries with reduction targets (Annex B-countries)

Countries without reduction targets (Non-Annex B-countries)

Countries not having ratified the Kyoto Protocol



21.10.2014 Institute for Environmental Decisions/ ohndorfm@ethz.ch 

Kyoto targets till 2012 

Country  Target 

EU, Switzerland -8% 

Canada, Hungary, Japan, Poland -6% 

Croatia -5% 

New Zealand, Russia, Ukraine 0 

Norway +1% 

Australia +8% 

Iceland +10% 

USA -7% 

Annex B: -5% emission reductions on average in 2008-

2012 as compared to 1990 
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Kyoto – Timetables and Enforcement 

 Targets to be reached within Five-year „Commitment 
Periods“ (CP).  

 First Commitment Period: 2008-2012 

 Second Commitment Period: 2013-2020 

 A country that does not meet its target has to overfulfill the 
next target by the respective shortcoming, plus 30%. 

 Hence, enforcement of the Protocol is dependent on its 
continuation.  
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The problem of «Hot Air» in CP 1 

September, 

3rd 2009 17 
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Flexible Mechanisms 

1. Bubble Building (e.g. EU) 

2. Kyoto Emissions Trading 

 between Annex I-Countries 

3. Joint Implementation 

 Reduction projects between Annex I- countries 

4. Clean Development Mechanism  

 Reduction projects in Developing Countries 
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Kyoto Emissions Trading 
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Joint Implementation 
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Clean Development Mechanism 
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Performance of international Climate 

Policy by 2012 
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Post 2012: Input from Science 

IPCC 2007 

• On the Proposals from Social Sciences on future schemes, see IPCC, 2007, Report on 

Mitigation, Chapter 13 . 

http://www.ipcc.ch/pdf/assessment-report/ar4/wg3/ar4-wg3-chapter13.pdf
http://www.ipcc.ch/pdf/assessment-report/ar4/wg3/ar4-wg3-chapter13.pdf
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The situation in 2012 
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Kyoto second Commitment Period 

 The second commitment period will be for eight years, 

commencing on January 1, 2013 and conclude on 

December 31, 2020. 

 37 parties have agreed to binding emissions reduction 

targets for the second commitment period, 

 Countries with binding targets in the second commitment 

period have agreed to review those targets by 2014 
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Participation Kyoto Protocol  

(Second Commitment Period) 

 

December, 

14th 2011 26 
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ET in the Negotiations  

 Combined with individual reduction targets Kyoto ET 
can also be viewed as a system of side-payments. 

 Countries with lower interest in the treaty can be 
“bribed in” through the accordance of laxer targets 
and receive rents from selling certificates. 

 Side-payment Mechanism less visible to the voter 
than direct transfers. 

 

 But: Concessions to some countries were too 
large in 2012 in order to ensure a large coalition!  

http://unfccc.int/kyoto_protocol/background/items/3145.php

