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

1. Transition Risks

Increasing operational costs
Government taxes

Consumer preference and demand

2. Physical Risks
Extreme events
Floods
Wildfires

Climate migration
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Assumptions

Regime 0: Do Nothing

Low Transition

High Physical
Regime 0
Regime 1 Regime 2
Regime 1: Early & Smooth Regime 2: Delayed & Rapid
Medium Transition High Transition
Low Physical Medium Physical
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Assumptions

+ Conditional Multivariate Normal Model

Simulated quarterly returns

Allow for impacts of physical and transition risks, depending on
P Sector of the economy
P> Regime

» Time since the transition
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Assumptions

Time of
Transition

Transition Period Adaptation Period

Recovery & Growth

<t 1 L :
<t 1 t y
0 t+ 20 t+ 30
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e Low Volatility
e Low, Positive Returns

=

e High Volatility
o Negative Returns
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e Volatility reverts to historic values
e Returns revert to historic values
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Assumptions

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=25
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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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Assumptions

1. Assets:

Consider 12 sector funds

3 carbon-intensive sectors

2. Base Strategy; no decarbonization
Long-Term % Investor (T" = 30)

Yearly Rebalancing

12

3. Decarbonization

Shift over time from to %
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Decarbonization
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Decarbonization
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Decarbonization
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Decarbonization

Bloomberg Signn [

eliveNow Markets Economics Industries Tech Al Politics Wealth Pursuits  Opinion  Businessweek  Equality Green Citylab  Crypto  More §

ggegn NYC Pension Funds Are Sued for Cutting
Fossil-Fuel Stakes

= City employee complaint latest in backlash over ESG investing
u Retirement plans moved to shed $4 billion of assets, suit says
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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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Under this model and given the assumptions:
1. Early transition to a low carbon economy is beneficial

2. A quick decarbonization performs better (marginally) than a slow
decarbonization under all deterministic climate transitions.
Explore targeted decarbonization

3. Decarbonizing alone cannot eliminate climate risks from a plans’ portfolio.
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Annual Expected return & volatility under sector s, at time ¢

pt,.s = E[Ry s| Ft] = T4 | X " Is X f(1) wp, X 1 (1)
oy v Var[Ry 7t \T, 2)
Climate Transition Risk Cycle
e ifr=20
rl—(\wx(\ ﬁ) if 0 T <10
) =195 x ( ’j;’”) ifr>20 & 0 G)
0 ifr>20 & TIg>0
1 otherwise
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1. Investment Strategy: Long-Term \—‘ Investor (1" = 30)

2. Asset Structure:

Consider 12 sector funds

Wealth Process:

11—
P11 = Piexp (,7,fm b (Sei5) 2 \A/zf) (4)

where Z; ~ N(0,1) and ¢ ; = 6+,4;
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