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Introduction
• Climate risk: magnitude and timing of

damages uncertain

• Can climate risk be shared by different 
countries? 

• How do market structure and 
international (non-)cooperation

➢ affect international risk-sharing? 

➢ shape optimal carbon taxation? 

Framework
• Regions: 𝕃 = {1,… , 𝐿} 

• Production of region ℓ ∈ 𝕃:

𝑌𝑡
ℓ = 𝑍𝑡

ℓ 𝐹𝑡
ℓ 𝐾𝑡

ℓ, 𝑋𝑡
ℓ → 𝐶𝑡

ℓ

• Risk structure:
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 with

➢ 𝛾𝑡
ℓ: climate risk 

➢ 𝜁𝑡
ℓ: fundamental risk

• Temperature anomaly: 
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• Regional carbon taxes 𝜏𝑡
ℓ
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• Preferences: 
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• Scenarios:

➢ Market structure:
1. Autarky (no trade) 
2. Incomplete markets (bonds)
3. Complete markets (insurance)

➢ Policy scenarios:  

a) Non-cooperation 

b) Cooperation: 𝜏𝑡
ℓ = 𝜏𝑡

opt

Illustration of risk-sharing

Empirical background
• Temperatures affect productivity:

• Effect depends on development:

Source: Letta and Tol (2018)  
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Adaptation: markets shape risk sharing

Mitigation: cooperation shapes policy
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Increasing scope for trade and risk sharing 

Stochastic discount factor
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Non − cooperation
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Cooperation
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