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Introduction

• This paper develops the demand system asset pricing model
• Financial assets are products as in EIO
• Demand functions are derived from optimal portfolio choice, exp function of characteristics

• The model is used to study the impact of market trends and regulation changes on asset
prices

• Applied to sustainable investing of climate risk
• Regulatory risk vs. shareholder risk
• Quantify the impact on equity prices and wealth distribution
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Model

• N financial assets: n = 1, ..., N

• I investors: i = 1, ..., I

• pt(n) = log(Pt(n)) endogenous

• xt(n) all exogenous

Optimal Portfolio Choice

The investor chooses port. weights wi,t(n) at each date to maximize 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: Lemma 1

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 unconstrained, the Euler equation and portfolio choice are normal.
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Model

Various micro foundations for Rt+1:
1 Quant

• Mean-variance portfolio choice
• Portfolio choice with hedging demand

2 Fundamental
• Heterogeneous beliefs
• Direct preferences for characteristics such as ESG

⇒ Can be expressed as the same portfolio demand function

Hulai Zhang (Env.Climate) Which investrs matter June 14, 2024 6 / 14



Model

Quant investors:

• One factor model: Rt+1(n) = µt+1(n) + β(n)ft+1 + ϵt+1(n)

µi,t+1(n) = yi,t+1(n)
′Φi,t+1 + ϕi,t+1 (1)

Γi,t+1(n) = yi,t+1(n)
′Ψi,t+1 + ψi,t+1 (2)

Fundamental investors:

• One factor model: Dt+1(n) = gt+1(n) + β(n)ft+1 + ϵt+1(n)

gi,t+1(n) = yi,t+1(n)
′Φi,t+1 + ϕi,t+1 (3)

Γi,t+1(n) = yi,t+1(n)
′Ψi,t+1 + ψi,t+1 (4)
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Model

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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Sustainable Investing: Climate Risk

This paper focuses on short term climate Risk
• Regulatory Risk: constraints on portfolio choice of long-term investors

• coefficients on E score for long-term investors ⇑ 0.1

• Shareholder Risk: changing preferences of customers and employees
• coefficients on E score for all investors ⇑ 0.1
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Sustainable Investing: Impact on Equity Price

Hulai Zhang (Env.Climate) Which investrs matter June 14, 2024 11 / 14



Sustainable Investing: Impact on Wealth Distribution
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Conclusion

The paper develops the DSAP model to study the impact of changing asset demand

• DSAP can start from many micro foundations

• DSAP allows widespread hetergeneity in asset demand

Sustainable investing has large impact on equity prices and wealth distribution

• Shareholder risk induce large price changes, while regulatory risk does not.
• Who holds green stocks before benefits from sustainable investing.

• Wealth shifts from hedge funds and active investment advisors to long-term investors, passive
investors, and private banking.
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