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Overview

• Heterogeneity in investor demand for sustainability
• Institutions increase their demand for sustainability
• Price elastic insitutions demand more for sustainability and not undo the demand impact
• The overall trend is driven by within-investor preference shift

• Effect of demand heterogeneity
• Pressure for sustainability weakly pushes firm to increase their sustainability
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Model
The model is from Koijen and Yogo (2019).

• N + 1 financial assets: n = 0, 1, ..., N

• I investors: i = 1, ..., I

• pt(n) = log(Pt(n)) endogenous

• xt(n) exogenous characteristics: sustainability, investment, profitability

Optimal Portfolio Choice

The investor chooses port. weights wi,t(n) on each date to maximize the expected log utility
at terminal T .

max
wi,t

Ei,t[log(Ai,T )]

s.t. Ai,t+1 = Ai,t{Rt+1(0) + w
′
i,t[Rt+1 −Rt+1(0)]}

wi,t ≥ 0; 1
′
wi,t < 1
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Model

Optimal Portfolio Choice

The first order condition is the constrained Euler equation:

Ei,t[(
Ai,t+1

Ai,t
)−1Rt+1] = 1− (I − 1w

′
i,t)(Λi,t − λi,t1)

The portfolio choice is

w
(1)
i,t ≈ [Σ

(1,1)
i,t ]−1[µ

(1)
i,t − λi,t1]

When the investor is not constrained, the Euler equation and portfolio choice are normal.
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Model
Characteristics-base demand model:

• One factor model: Rt(n) = µt(n) + β(n)ft + ϵt(n)
• µi,t(n) = yi,t(n)

′Φi,t + ϕi,t
• Γi,t(n) = yi,t(n)

′Ψi,t + ψi,t

⇒ wi,t(n) = yi,t(n)
′Πi,t + πi,t

Characteristics-base demand

wi,t(n)

wi,t(0)
= δi,t(n) = exp [αi,t + β0,i,tmet(n) + β1,i,txt(n)] · ϵi,t(n)

where ϵi,t(n) is the latent demand, and

wi,t(n) =
δi,t(n)

1 +
∑

m∈Ni,t
δi,t(m)

;wi,t(0) =
1

1 +
∑

m∈Ni,t
δi,t(m)
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Model

• Assumption: β0,i,t < 1 demand is downward sloping.

• MEt(n) =
∑I

i=1Ai,twi,t(n)

• p = f(p) = log
(∑I

i=1Aiwi(p)
)
− s

Unique Equilibrium

f(p) has a unique fixed point in RN if all assets have ≥ 1 investor with −1 < β0,i,t < 1.
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Estimation

• Moment Condition: E[ϵi,t(n)|met(n), xt(n)] = 1

• Since p is endogenous, the moment condition should be E[ϵi,t(n)|m̂et(n), xt(n)] = 1

• The instrument could be

m̂ei,t(n) = log

∑
j ̸=i

Aj,t
Ij,t(n)

1 +
∑N

m=1 Ij,t(m)


or

m̂ei,t(n) = log

∑
j ̸=i

Aj,t
Ij,t(n)BEt(n)∑N

m=1 Ij,t(m)BEt(m)


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Data

• Measure of sustainability
• Emission intensity: Scope 1 CO2 emission divided by revenue; S&P Trucost

• Environment score: gt(n) =
−[10−Et(n)]w

E
t (n)

100 ; MSCI KLD
• Green patents: identified by CPC or IPC code; PatentsView

• Portfolio holdings: FactSet

• Asset prices: CRSP

• Asset characteristics: Compustat
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Investor demand

• Large heterogeneity in investor demand for
sustainability.
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Investor demand

• Price-elastic investors have higher demand for sustainability on average for both
environment score and emissions intensity.

Hulai Zhang (Env.Climate) Noh et al. (2020) Jan 18, 2024 10 / 16



Investor demand

The overall demand for sustainability could come from

1 within-investor preference shift: investor becomes more preferred to sustainability

2 cross-investor AUM shift: fund flows to sustainable institutions

Shut off βi,GHG,t changes:
βi,GHG,t = βi,GHG,T0

• The overall demand trend for
sustainability is entirely driven by
within-investor preference shift.
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Effects of investor pressure for sustainability
Investor pressure for sustainability: ∂mbt(n)

∂st(n)

• Higher pressure: for an one unit increase of sustainability, the valuation gain is higher

• Firm thus has more incentive to increase sustainability
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Effects of investor pressure for sustainability
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Counterfactual: ESG-agnostic mandates

If some institutions are not allowed to consider sustainability in portfolios
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Conclusion

• Institutions raise their demand for sustainability, but large heterogeneity across
institutions

• Price elastic insitutions demand more for sustainability and not undo the demand impact
• The overall trend is driven by within-investor preference shift

• The insitutions’ demand for sustainability has weak effect on firm’s sustainability policies
• The pressure pushes firm to improve sustainability

• The valuation will be affected if investors are not allowed to consider sustainability in
portfolios
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