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Current ESG lending: distort asset allocation

1, Banks’ Loan Allocation : 
two-parameter approach

(i) Rate of Return (R), (ii) Risks (σ2）
2, ESG component is added for the asset allocation

(iii)  ESG (Greenness score): multi-factor model
3, ESG criteria is different from one rating agency to 
another
4, Each Investor changes its’ asset allocation based on 
specific score of ESG given by the rating agency
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Green Banking and 
Green Investments 

Banks used to examine 

“Rate of Return” and “Risks”

No attention was paid to “Green factors”

(1) ESG scoring (ESG rating)

(2) Green Bonds

(3) Carbon Pricing and Carbon Trading

(4) Carbon Tax                      
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Model 
(1)Rate of return (R) (2) Risk (σ２） (3) ESG
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α＝ asset allocation between two 
companies
（1)Rate of Return (2)Risks (3) ESG
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Different

Evaluation 

scores

of ESG
by various 

Rating 

Agencies

E-scores
Environmental

Scores
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Bloomberg Sustaina
lytics

Robecco
Sam

Company A 2.9 9.6 8.6

Company B 3.9 1.3 1.8

% Share of A
(Investment)

54% 74% 71%

% Share of B
(Investment
)

46% 26% 29%
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Empirical analysis of the relationship 
between ESG scores and risk/return• Japan’s Nikkei 225 as of December 30, 2021
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Correlation 
between
ESG and 
Return

Correlation
Between
ESG and Risks
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Various Policy Tools
to Achieve Green Economy

1,  Green Credit Rating (ESG Rating)
2,  Green Bonds
3,  Carbon Pricing and Carbon Trading
4,  Carbon Tax
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Carbon Supply & 
Demand
S=s0+s1P+ΔX (Supply)
D=d0+d1P-ΔX 
(Demand)
ΔX＝(Cap-Actual 
emission)

Equilibrium Carbon 
Price

(d0-s0)-2ΔX
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International
Capital 
Market 
Associations



INTERNAL. This information is accessible to ADB Management and Staff. It may be shared outside ADB with appropriate permission.

Example of Green Building in Japan

Several Building were constructed by issuing

Green Bonds

(1) How much CO2 be cut?

20% cut,    30% cut  etc.

(2) Energy efficient elevators

(3) Better ventiration of air quality
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Optimal Portfolio Allocation based on Green Score

15



INTERNAL. This information is accessible to ADB Management and Staff. It may be shared outside ADB with appropriate permission.

16



INTERNAL. This information is accessible to ADB Management and Staff. It may be shared outside ADB with appropriate permission.

Policies based on CO2 Emissions

1, Green Credit Rating:  Based on CO2 emission
AAA,  AA,  A,  BBB,  BB,   B,  CCC,  CC,  C = 

θx(CO2)
2, Green Bond Rating:  Based on CO2 Emissions

AAA,  AA,  A,  BBB,  BB,   B,  CCC,  CC,  C = 
θx(CO2)
3, Set up the ceiling of the amount of CO2 emissions

Carbon Trading and Carbon Pricing 
Carbon pricing will become identical to the Tax 

rate
     P x（CO2）

4, Carbon Tax
Tax rate x CO2 = t x (CO2)
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Green

Credit

Rating

Carbon 

Tax

Green 

Bond

Carbon 

Pricing

⍬× (CO₂） 𝒕× (CO₂)
⍬×(CO₂) 𝑷 =

(𝒅𝟎−𝑺𝟎) − 𝟐ΔX

(𝒅𝟏+𝑺𝟏)

Pｘ(CO₂)

Measure of the Amount of CO2 Emissions

α ｘ (CO2)
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Comparison of Various Policy Tools
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Gains and Costs
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Tools to Measure CO2 Emissions in Japan
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35 US $ 45 US 
$

20 US 
$
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Optimal portfolio allocation can be 

achieved by taxing on carbon emission
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Carbon Pricing = Px(CO2)

After pricing: Return and Risks

(After CO2 Pricing:R and Risks) 
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Carbon Tax= t x (CO2)
Carbon Pricing = P x 
(CO2)
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Scope1, Scope2 and Scope3: Value Chain
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Scope 3

InputsY

CO2
Tax 
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Global Value Chain--- Scope 1, 2 and 3

g1(CO2, Y1)=F1(K, L, X2)    Scope 1

g2

(X2,CO2)=F2 (K, L)

Scope 
2

g3(CO2, Y3)=F3(Y1,K,L)                

Scope 3
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①Central Bank ②Central Bank

Gold
Monetary 

Base
Ordinary

Government
Bond

Green Bond

Gold
Monetary 

BaseOrdinary
Government

Bond

Fiscal Policy

Tax Revenues

Government Bond

Education

Infrastructure

Green Sector

G

Green Central Banking (Independence?)
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TAX Education

Fiscal Policy

Monetary Policy Money Supply

Government Bond

Green SectorGreen BondPurchase     
Government Bond

Social Welfare

Infrastructure

Environment/Green Sector

2023.2.2
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Thank you for your attention
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