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Overview

• Betermier et al. (2023) develops a general equilibrium model of supply and demand in the
capital market.

• Relation between risk and return is determined by which shock dominates.
• Data shows inelastic demand and elastic supply: a supply shock will not affect firm’s capital.

• Harris (2022) study the impact of investor demand on firm’s capital
• Investor impact is determined by the relative elasticities of supply and demand.
• $1 increase in sustainability investment generates $0.03 in productive assets.

Hulai Zhang (Env.Climate) Pricing Investor Impact March 15, 2024 2 / 13



Model

Definitions

• Financial capital as the product

• Demand side: N firms n ∈ {1, 2, ..., N}
• Supply side: investors supply capital via competitive capital markets
• Firm n’s market value Vn → (1 + rn)Vn, where rn ∼ ·(µn, σ

2
n)

• Risk capital is the quantity of risk: Qn = σnVn

• Sharp ratio is the price of risk: λn =
µn−rf

σn
= (µn − rf )

Vn

Qn

• The whole market value
∑N

n=1 Vn →
∑N

n=1(1 + rn)Vn

• Market risk capital: QM = σnVM =
√∑N

i=1

∑N
j=1 ρi,jQiQj
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Model

Supply and demand system

• Demand by firm n: λn = β′
DxD,n +∆D

Qn

QM

• xD,n: demand shifters such as profitability, cash flow volatility, asset tangibility

• Supply by investors: λn = β′
sxS,n +∆SρM,n = β′

sxS,n +∆S

∑
i ρn,iQi

QM

• xS,n: supply shifters such as firm’s ESG score, wealth, other drivers of port. tilt

Alternative format of supply and demand system

λn = β′
SxS,n +∆SρM,n,

λn = β′
DxD,n +∆D

(
ρM,n − ρextM,n

)
.

(1)

where ρM,n =
∑

i ρn,iQi

QM
=

ρn,nQn

QM
+

∑
i ̸=n ρn,iQi

QM
= Qn

QM
+ ρextM,n.
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Empirical Implications

1 The high-demand firm, HD, has higher risk capital and a higher Sharpe ratio than the
low-demand firm LD, in general equilibrium.

2 The high-supply firm, HS, has higher risk capital and a lower Sharpe ratio than
low-supply firm LS, in general equilibrium.
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Empirical Implications: Cross Section

1 Demand dominates: The high-demand firm, HD, has higher market correlation and a
higher Sharpe ratio than firm LD.

2 Supply dominates: The high-supply firm, HS, has higher market correlation and a lower
Sharpe ratio than firm LS.
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Econometric Strategy

λn,t = β′
sxs,n,t +∆sρM,n,t + us,n,t

λn,t = β′
DxD,n,t +∆D

(
ρM,n,t − ρextM,n,t

)
+ uD,n,t

(2)

• To estimate supply function, we need shocks to demand.
• xD,n,t ⊥ uS,n,t

• To estimate demand function, we need shocks to supply.
• xS,n,t ⊥ uD,n,t
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Econometric Strategy

• Demand shifters
• profitability shifter: ROA
• cash flow volatility shifter: volatility of ROA
• asset tangibility shifter: tangible capital to total capital

• Supply shifters
• ESG shifter: MSCI ESG ratings
• business equity correlation shifter: correlation of firm’s equity with stock return
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Results
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Results

• Demand is inelastic, supply is more elastic.

• A supply shock, e.g. ESG investing, will
not affect firm’s capital.
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Results

Invester Impact: Harris (2022)

In the equilibrium, the change in sustainability production to the change in sustainability
investment by investor i is

∆G =
∂G

∂K

ζD
ζD + ζS

∆K (3)

• $1 increase in sustainability investment generates $0.03 in productive assets.
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Conclusion

• A general equilibrium of supply and demand in the capital market.
• If demand dominates, high-demand firm has higher systemic risk and a higher Sharpe ratio

⇒ positive relation
• If supply dominates, high-supply firm has higher systemic risk and a lower Sharpe ratio ⇒

negative relation
• Inelastic demand and elastic supply: a supply shock will not affect firm’s capital

• Investor impact is determined by the relative elasticities of supply and demand.
• A $1 increase in sustainability investment generates $0.03 in productive assets.
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