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1, Climate Change and Transitional Finance

Green bond,  

Carbon Pricing

ESG Rating   

Carbon Tax

2, Distortion of Optimal Portfolio Allocation

3, Measurement of CO2  No distortion
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Current ESG investment: distort asset 
allocation

1, Traditional asset 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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Different

Evaluation 

score

of ESG
by various 

Rating 

Agencies

E-scores
Environment
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ESG Score
Green Score

Different
ESG scores
by different 
Rating agencies
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(Source) World Bank: 

State of Carbon Pricing 2023
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Net Carbon Tax 
＝Carbon -- Greenness Efforts

TAX            (planting trees)

(setting up solar power)

Optimal portfolio allocation can be 

achieved by taxing on carbon emission
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Firm A Firm B

Carbon Trading and Carbon Pricing



FirmA FirmB

X

X+𝜟X

X

PΔX=(d0-s0-2ΔX)/(d1+s1)    
PX=(d0-s0)/(d1+s1)    Carbon Pricing

Carbon Trading

CAP

9



10

International
Capital Market
Association

Green Bond Ratings
have to be based on 

GHG emissions
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Green

Credit

Rating

Carbon 

Tax

Green 

Bond

Carbon 

Pricing

⍬×{𝟎. 𝟖(CO₂) +
𝟎. 𝟐(N₂O)}

𝒕×{𝟎. 𝟖(CO₂) +
𝟎. 𝟐(N₂O)}

⍬×{𝟎. 𝟖(CO₂) +
𝟎. 𝟐(N₂O)}

𝑷 =
(𝒅𝟎−𝑺𝟎) − 𝟐ΔX

(𝒅𝟏+𝑺𝟏)

𝑷＝{𝟎. 𝟖(CO₂)+ 𝟎. 𝟐(N₂O)}

Measure: Amount of CO2 and N2O Emissions

0.8x(CO2)+0.2x(N2O)

80% 20%



Examples of Credit Scoring, GHG Tax and 
Green Bonds based on GHG emissions

Green

Credit

Rating

CO₂
Emission

N2O

Emission

Green

Credit 

Rating
GHG Tax

Green

Bond

Scoring

AAA 0.0 0.0 0.0 0.0 0.0

AA 2.1 1.5 1.98 1.98 1.98

A 4.2 3.2 4.00 4.00 4.00

BBB 7.0 6.4 6.88 6.88 6.88

BB 8.3 7.0 8.04 8.04 8.04

B 9.1 8.7 9.02 9.02 9.02

C
Global

Warming

10.0
Weight 

80%

10.0
Weight

20%

10.0
Based on 

GHG

10.0
0.8tax(CO2)+

0.2tax(N2O)

10.0
Based on 

GHG12



Carbon Price

CAP

trading

1,Carbon Trading 

& Carbon Pricing

2, Carbon

Credit Rating
3,Carbon Tax

Rating CO₂
Emission

Credit
Scoring

AAA 0.0
AA 2.1
A 4.2

BBB 7.0

BB 8.3

B 9.1

C 10.0

t x CO₂
t=tax rate

P=(d0-s0-2ΔX)/(d1+s1)

Transition to 

Net Zero
CAP: adjustment

Scoring:adjusted

Taxrate:adjusted

4,Green Bonds
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All the schools at Yokohama City (West of Tokyo)
Primary Schools and Secondary Schools measure CO2 Emissions



Asian Economic Papers: MIT Press, 2023,  Vol.22, No3. PP.81-96
https://doi.org/10.1162/asep_a_00871
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Thank you for your attention

Naoyuki YOSHINO
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