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Question

Explore long-term and short-term returns of pension plan1 portfolios while
adapting to a low-carbon economy.

1Fund and Portfolio managers
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Climate Risks

1. Transition Risks

Increasing operational costs

Government taxes

Consumer preference and demand

2. Physical Risks

Extreme events

Floods

Wild�res

Climate migration
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Climate Scenario Assumptions

Regime 0

Regime 2Regime 1
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Climate Model

Conditional Multivariate Normal Model

Simulated quarterly returns

Allow for impacts of physical and transition risks, depending on

I Sector of the economy

I Regime

I Time since the transition
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Climate Risk Phase
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Exogenous vs Endogenous Processes

Exogenous Process:
Economic Scenarios

1. No Transition

2. Early Transition
Transition to Regime 1 at
t = 2

3. Mid Transition
Transition to Regime 2 at
t = 5

Endogenous Process:
Decarbonization Strategy

1. No Decarbonization

2. Slow Decarbonization
10-year decarbonization
pathway: untargeted

3. Quick Decarbonization
5-year decarbonization
pathway: untargeted
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Portfolio Assumptions

1. Assets:

Consider 12 sector funds

3 carbon-intensive sectors

2. Base Strategy; no decarbonization

Long-Term 1
12 Investor (T = 30)

Yearly Rebalancing

3. Decarbonization
Shift over time from 1

12 to 1
9
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Wealth Process: No Decarbonization
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Wealth Process: Slow Decarbonization
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Wealth Process: Quick Decarbonization
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Comparison at Median
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Plan Participant Backlash
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Case against Decarbonization?

1. Short term views

Brown energy remains high performing

2. Climate change skepticism

Disagreement on timing

Disagreement on capital market impact
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Climate Model

Annual Expected return & volatility under sector s, at time t

� t;s = E[R t;s j F t ] = r t;s + T ! � t � T I s � f ( � ) + P ! � t � P I s (1)

� t;s =
q

V ar [R t;s j F t ] =

s



2/2

Plan Portfolio Assumptions

1. Investment Strategy: Long-Term 1
N Investor (T = 30)

2. Asset Structure:

Consider 12 sector funds

Wealth Process:

P t +1 = P t exp
�

�̂ t � t +
�
� t;ij

� 1
2

p
� tZ t

�
(4)

whereZ t � N (0; 1) and � t;ij = �̂ t;ij
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