
Lecture 1C:  Policy games--Cooperative climate agreements: Cooperative 
or non-cooperative games? 

International policy steps

• Copenhagen Accord (2009), 2 °C

• Paris (2015), 2 °C, but 1.5°C needed to prevent future weather extremes

- reduce emission to half until 2030, and no (new) emission by 2050

- re-evaluation of countries’ effort in 2020, 2023,,,COP meetings 

Success or failure? 

• no enforceable agreements 

• we have already  40% emission more than 1990

• needs substantial reduction in emission from coal  (carbon budget threshold)   

• we are likely to move toward 3°C, or higher

Alliances, coalitions, and institutions 

• Formed in Paris (2015), Bonn 2017, and Katowice 2018

• Multi lateral institutions are involved:  UN, ILO, WB, IMF



Lecture 1C: Lack of Success --Cooperative climate agreements or non-cooperative 
games

=> To explain this lack of success: 

• Less progress made through games (lock-ins,  irreversibilities, delaying forces, home-based 
policies)

• Environmental games? (see game theory, work with Di Bartolomeo et al., 2018)

• See our book Nyambuu/Semmler , ch 10, 

• See  also Raphaele Chappe, Handbook (Bernard/Semmler)

• Cooperative/Noncooperative games, two extreme cases

• Coalition formation (Heal)
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Lecture 1C: Lack of Success –Motivation: 
Non-cooperative games

• The Joint Exploration of a Productive Asset: A Game-Theoretic 
Approach (Benhabib and Radner, 1988)

• Two or more agents exploit a common productive asset, lack of long 
term cooperative behavior

• Best response to an agent consuming maximally is also to consume 
maximally
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Lecture 1C: Negative externality; Cooperative climate agreements or non-
cooperative games
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Lecture 1C: Cooperative climate agreements or non-cooperative games
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Lecture 1C: Cooperative climate agreements or non-cooperative games
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Lecture 1C: Cooperative climate agreements or non-cooperative games
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Lecture 1C: Cooperative climate agreements or non-cooperative games
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Lecture 1C: Cooperative climate agreements or non-cooperative games
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Lecture 1C: Cooperative climate agreements or non-cooperative games
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Lecture 1C: Cooperative climate agreements or non-cooperative games
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Lecture 1C: Cooperative climate agreements or non-cooperative games
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Lecture 1C: Cooperative climate agreements or non-cooperative games
Conclusions

• We have modeled two extreme cases, but actual negotiations have made some progress

•  Non-cooperative games,  being driven by short-termism, lead to higher CO2 emission, as 
compared to cooperative games 

• The history of practical negotiations shows  a mixture of both,  see Lecture 2 A

• Further, a coalition formation is needed as suggested by Geoffrey Heal, to take place via the UN: 
Coalition of EU, US, India, and China the other will join (see Paris 2015 agreements). 

• Yet burden sharing and fair transition is the biggest issue, funding for low-income countries 
(since Copenhagen),  

• Financing: Sachs; partly grants partly loans. 
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