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Green Banking to SMEs

Banks used to watch
“Rate of Return” and “Risks”

Attention has to be paid to “Green factors”

ESG scoring
Green Bonds (Green Credit Rating)
Carbon Pricing and Carbon Trading

Carbon Tax
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Current ESG lending: distort asset allocation

1, Banks’ Loan Allocation :
two-parameter approach
(i) Rate of Return (R), (i) Risks (0?)

(iii) Greenness score): multi-factor approach

2, ESG criteria is different from one rating agency to
another

3, Each bank changes its’ asset allocation based on
specific score of ESG given by the rating agency

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



Different
Evaluation
scores

of ESG

by various
Rating
Agencies

E-scores

Table 1: Rating methods provided by major ESG rating agencies

ESG Score

Evaluation criteria overview

Bloomberg ESG Disclosure
Scores

Evaluated based on the degree of disclosure. Environmental
aspects are evaluated based on the degree of disclosure.

FTSE Russell’s ESG Ratings

ESG risks are evaluated based on disclosure, commitment to policy
formulation and improvement, etc. In terms of the environment, in

addition to disclosure, we evaluate the existence of policies and
commitments to improvement.

MSCI ESG Ratings

Evaluated based on 37 key ESG issues (ESG key issues). The
environment side is also evaluated by setting a key issue.

Sustainalytics’ ESG Risk Ratings

Based on ESG measures, information disclosure, and the level of
problems. The same is true in terms of the environment.

Environmental

Scores

Thomson Reuters ESG Scores

10 items: for the Environment factor, resource use, emissions, and
innovation; for Society factor, employees, human rights, local
communities, and product responsibility; and on Governance,
management, shareholders, and CSR strategy. Regarding the
environment, evaluated based on actual carbon emissions and
whether or not there is a policy.

(Source) Created by the authors after processing part of the data of Yoshino and Yuyama (2021), Yuyama (20250), and

each rating agency.




Different ESG Scores by different rating
agencies

——>ESG rating: based on CO2
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Tools to Measure CO?2
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Asian Economic Papers, MIT Press, 2023

Diversified ESG Evaluation by Rating
Agencies and Net Carbon Tax to Regain
Optimal Portfolio Allocation’

Naoyuki Yoshino
Keio University and Japan Financial Services Agency
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Tomonori Yuyama
Japan Financial Services Agency
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Pressure from the marky Stock market
Large Business Corporate bond

\market

No market pressure, _— Banksen bonds)

MSMEs Informal markets
No money, No

t?,(EIc;]/vrgpclaQt%ytax rate compared to Large businesses

make SMEs aware of the importance of Cabon emissions
2. Net Carbon tax (CO2 emissions — Green investments)
2, Global taxation on Carbon emissions
3, Technological transfer from large businesses to SMEs
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Adoption of New Environmental Technologies:
Slow Progress among SMEs
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Survey by Japan Finance Corporatlon 2023 10
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Why is it so slow by SMEs to tackle with CO2 7
(1) Too much costs to reduce CO2 (23.5%)
(2) Time consuming (15.0%)

(3) Lack of financing (14.1%)

(4) Do not know what kind of technology to
be introduced (13.2%)

(5) There is no knowhow (9.8%)
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1, Subsidies from the government (21 6%)
2, Social Mechanism to introduce (9.8%)

3, Easy Access to Finance (9.0%)

4, Easy Use of technology and products
(8.9%)

5, Consultation with the government (8.3%)
6, High Reputation by reducing CO2 (8.8%)
7/, Cooperation within the same sector

R 20/) .
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Mitsui-Sumitomo Bank (private bank) starts
consulting services and bank credit to SMEs

Mitsui-Sumitomo Bank
Bank
Loans

ASUENE consulting company-> S
consulting services
the way to reduce GHG by

|
A N\
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RA =RA-TA (11)

Net Carbon Tax=t x
(C02) RE =RE —TF 12

[Amou nt of Carbon emzi@ﬁimms] (11) and (12) show the “after-tax rate of return” of

- [green investm enfg}lpany A and company B. The optimal allocation of assets between
company A and B is computed as equations (13) and (14) that show the

optimal rate of return and risk, respectively:
6 = af(6£)* + (1 — a)*(6F)* + 2a,(1 — @)6f* (14

Next, to find the optimal portfolio allocation ratio between asset A
and asset B, we obtain the first-order condition of the utility function

for :

o _
0d,

+2(1—-a,)(GE)?+ (2 -4a)6f8 =0 (@15

(R = RY) — p{2a.(6{)*



1 /= ~ ~ ~
75 (RE = RE) = (6" — 5

~A ~B ~AB
(67°)* — (67)* — 26¢

(16)

d;tz

Evidently, as in equation (16), investors do not need to consider
ESG as an additional item, as shown in equation (7). Instead, investors
maximize their utility based only on the rate of return and the risk
after tax. The optimal portfolio allocation is as shown in equation (16).

at indicates the optimal portfolio as shown in Figure 3.5 by point f. fis
the optimal point after the adoption of the international GHG taxation

scheme. Banks can only pay attention to
(1)after-tax rate of return
(2)after-tax risks
without paying attention to Green scores =




R (Return)

Net Carbon TAX =t x (CO2)
(=CO2 - Greenness Efforts)

After Tax: Return and Risks

—

Optimal portfolio allocation can be (Risk)
achieved by taxing on net carbon emission

Company A’s return after carbon tax: Ra = Ra— (Carbon Tax TA)
Risks After Carbon Tax: g a

Company B’s return after carbon tax: Rg =Rg — (Carbon Tax TB)
Risk After Carbon Tax: o s
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Carbon Tax can be used as subsidies

1, Lower carbon tax rate compared to Large

businesses (Gradual increase in tax rate)
make SMEs aware of the importance of

Carbon emissions

2, Net Carbon Tax
(CO2 emissions — Green investments)
3, Global taxation on Carbon emissions

4 Tec
to SM

H, Investors can only atten

nnological transfer -

s by government s

-/

rom large businesses

bsidies

‘ion to R and Risk
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Carbon Trading and Carbon

Pricing by SV

- S

Current status of carbon trading in Japan

Purchase of Carbon Credit
(3.4%) ‘| Sales of Carbon Credit

Current . No trading in carbon market(91.3%)

(2023)

In 3

years
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DB with appropriate permission.
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Credit Guarantee for MSMEs

Borrower, Lender and Loan Market

Loan
Borrowers Market

SME

Lenders

Banks
MicroCredit

Information Asymmetry between Lenders and Borrowers
Especially in MSMEs’ market

19
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Four Accounts by SMEs

1, Account to show Bankers

2, Account to show Tax authority
3, His own account

4. Account to show to his wife

20
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A. People's Republic of China

0% 20% 40% 60% B80%

100%

(Supply-side)

High lending rate
Complicated procedurss
Collateral/guarantes
Lending policy of F1
Short loan term
Exclusive lending attitude of FI
[Demand-sida)

Lack of knowledge
Insufficient managermsant
Mo demand on SMEs

mySE somawhat yes

C. Republic of Korea

0% 20% 40% 680% B80%

100%

(Supply-side)
Collateral/guarantss

Lending policy of Fl
Complcated procedurss

Exclusive lending attitude of Fl
High lending rate

Short loan term
(Demand-sids)

Lack of knowledge

Insufficient management

Mo demand on SMEs

mySE somawhat yes

Source: ADB-OECD study on enhancing financial accessibility for SMEs: Lessons from recent crises.

B. India

0% 20% 40% 80% BO% 100%
[Supply-sids)
Collateral’guaraniss

Lending policy of FI
Complicated proceduras

Exclusive lending attitude of Fl
High lending rats
Short loan term

{Demand-side)

Lack of knowledge

Mo demand on SMEs
Insufficient management

myes somewhat yes

D. Malaysia
0% 20% 40% ©0% B0% 100%

[Supply-sids)
Complicated proceduras
Collatsral/guarantes
Lending policy of Fl

High lending rate
Exclusive lending attitude of Fl
Short loan term
(Demand-sida)

Lack of knowledges

Mo demand on SMEs
Insufficient managarmsant

nyes somewhat yes

Mandaluyong City, Philippines: Asian Development Bank, 2013
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Barriers for SMEs in Accessing Financial Institutions,
@D Collateral, @ Higher interest rate, (3 long term process
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Figure 12: Accumulated amount of credit guarantees (monthly,
million yen)
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Figure 13: Actual amount of default (monthly, million yen)
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Temporaly affected SMEs should be rescued

time span
| i i {
to ty t, t
Temporal impact vs Structural problem Success
Advi
- ﬁ'ce Temporal
Impact
> Give advices to SMEs 82{12}‘, Default
- Improvement of business
Structural Problem

Data driven analy3|s s needed

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
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<Moral Hazard Problem>

Banks

SMES

G —— -

Default ¢

(D  full guarantee 100%
(2 partial guarantee 85%

Credit Guarantee System

supported by government



<Differentiated Credit Guarantee Ratio>

Bank A | < ” | SMEs

Bank B > | SMEs
T default ratio 40%

(A)90% guarantee ratio|| (B)60% guarantee ratio

Credit Guarantee System




Economic Analysis and Policy 62 (2019) 342-356

Contents lists available at ScienceDirect

Economic Analysis and Policy

journal homepage: www.elsevier.com/locate/eap

Full length article

Optimal credit guarantee ratio for small and medium-sized
enterprises’ financing: Evidence from Asia

Naoyuki Yoshino **, Farhad Taghizadeh-Hesary

*Dean and CEO, Asian Development Bank Institute (ADBI), Tokyo, Japan
? Professor Emeritus, Keio University, Tokyo, Japan
- Assistant Professor, Faculty of Political Science and Economics, Waseda University, Tokyo, Japan
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3.1. Policy objective function

The equation below shows the policy objective function of the government:

U=uwi(L=1)"+w:(0=r")°  Policy Objective Function (1)

where U is the government objective function. Eq. (1) shows that the government has two objectives when determining the
optimal credit guarantee ratio for bank loans to SMEs. The first objective is to stabilize the quantity of loans to SMEs (L — L*),
where L is actual SME loans and L* is desired SME loans. The second objective of the government is to set the nonperforming
loans ratio to a desired ratio(p — p*), where p is the current default risk ratio of loans, and p* is the desired default risk ratio
of loans. wy and w» in Eq. (1) are the policy weights for the two objectives. w; is the weight for stabilizing SME loans, and
w> 1s the weight for reducing the nonperforming loan ratio. If the two objectives have equal weight, then w; = w, = 0.5.

In the next step, we insert the loan demand function from Eq. (2) in Eq. (9), and write the expanded version of p as in
Eq.(11),in Eq. (9) and then write it for g, yielding the result below:

1 2/l L . Y 4 [ _ woy v
w2 Nt WA LI 54 ==

ufl\ 4‘—|—u'2} G ‘ / | I 1 Ui U U

Optimal Credit Guarantee ratio

were not accessible for us such as government policies, we set assumptions. Results shows that for Group 1 the optimal
credit guarantee ratio is 0.775% and for Group 2 (banks that are less healthy), the calculated optimal credit guarantee ratio
is 0.683%. There is clearly a significant difference between the two rates. [t means governments, to avoid moral hazard and

incentivize Group 2 banks to raise their level of healthiness and manage their nonperforming loans, should give different
rates to each group.

Q’g 4 (049 g _
— P, L (12)

Ui

0q
f
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From Eci. (2), we can write the interest rate on the loan as below:

i =%(fo+W—£) Loan Demand by SMEs (5)

1

In the next step, to get the amount of loan in equilibrium, we obtain first-order condition of the bank’s profit function
with respect to loan (L) as below:

arl 1 , . - -
- = XL+ [; (I + LY — L)] —p @& Y,P,Ps,M,Z)—1p—pp =0 Oligopolistic banks (6)
1 1
We then write Eq. (6) for L. The result is Eq. (7), which shows the amount of loan in equilibrium:
Lillh b . -,
L= [E*EY —p (8. Y, P Ps,M,Z) FD—,UL] Loan supply by Banks (7)

In the last part, we obtain the first-order condition of the government policy objective function with respect to the optimal
credit guarantee ratio (g):

au ap
E_2w](L L)—g—l—Ztm(.O p)ag (8)
which is equal to:
[ o d
= 2w, (L—L*)‘( 21 3;)4—21{12 (p 0 ) ag (9)

In Eq. (2) we showed that the profit of the bank is a function of various factors including default risk ratio p. The higher
the default risk, the lower the profit for the bank (Yoshino and Hirano, 2011, 2013). Hence, we need to develop a model to
capture the factors that affect this ratio:

p=f@v.r.rs,M2z)  Default Risk Ratio (10)

=3
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Optimal Credit Guarantee Ratio

p=f(g.Y.P,, P, M.Z)=-a.g —a,Y —a,P, —a,P, +aM —a,Z (11)

In the next step, we insert the loan demand function from equation 2 in equation 9, and
write the expanded version of p as in equation 11, in equation 9 and then write it for g,
yielding the result below:

g=- : W A ]‘3’+]2 Ve =1, —pp |+
u.rllf Vg I 1 P t
a, + W, '
4 (12)
hp Ly SpLip Ly leg
2a, a, a, a, a, a, a,
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Cluster Analysis of SMEs:NCB-Thailand

Figure 5: Dendrogram
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15/03/2017

Calculated Optimal Credit Guarantee Ratios

the optimal credit guarantee ratio in our model depends
on three groups of factors:

1.macroeconomic variables Gr()up 1 banks: 0.775
2.government policies, Group 2 banks: 0.683

3.banking profile.

These two groups consist of various variables
Including:price of land, price of stock, gross domestic
product (GDP), money supply, actual SME loans, fixed
demand for loans, deposit interest rate, expected GDP,
marginal increase of nonperforming loans by increase
of additional loans, desired SME loans, desired default
risk ratio of loan, weight for stabilizing the SME loans,
weight for reducing the nonperforming loan ratio, and
financial profile of banks.

Yoshino - Taghizadeh

INTERNAL. This information is accessible to ADB Management and Staff. It may be shared outside ADB with appropriate permission.
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Contents lists available at ScienceDirect

Economic Modelling

(oo dees ¥ ONTE Ll
ELSEVIER journal homepage: www.journals.elsevier.com/economic-modelling

A model for calculating optimal credit guarantee fee for small and
medium-sized enterprises

Farhad Taghizadeh-Hesary * , Naoyuki Yoshino ", Lisa Fukuda ¢, Ehsan Rasoulinezhad ¢

& Associate Professor, Tokai University, Japan

b Dean and CEO, Asian Development Bank Institute (ADBI), Professor Emeritus, Keio University, Tokyo, Japan
¢ Graduate Student, The University of Queensland, Brisbane, Australia

d Assistant Professor, Faculty of World Studies, Tehran University, Iran
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Optimal
Guarantee
Fee

W= Wlﬂ(Lf _zl)z +wg(Lg —z2)2 +ﬁW§(L"f ~L) +pwi (15 - Tn)

(28)

Then the optimal credit guarantee fee for Group 1 SME in boom (a)
is obtained from Eq. (29):

af = (215 +2a,) Ly + 1Y, — pt (1 - 67) — 1p (29)

Then, we can derive the other equations: i) optimal credit guarantee
fee for Group 1 SME in a recession, ii) optimal credit guarantee fee for
Group 2 SME in boom and iii) optimal premium fee for Group 2 SME in
recession accordingly.



Credlt Guarantee Fee Unit amnual ate %

Credit Gurantee fee rate

Credit Risk Database (CRD)
Use expected default rate based on past data
1 Probit Analysis

P= (Bo+051-X)

1 +exp
P = 1sf defaunlt and P = 0 1f nondefaunlt

B, : constant 3, : coefficrent X : financialindex

34

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



Data Collection
and Data Analysis

Credit Guarantee

b C R D Corporations (CGSs)
y (Collect Data from SMEs)
Financial
V-, Institutions
SMEs ~, :
v 180
3.852 million X
*. ................................... > Credit Guarantee
Corporations,
Government-
Financial Educationgi s Fomancil Initatons
2. Reliability inancial Institutions,
R 3. Security of Information =~ ALEEEEEEELE > Credit Rating
(1)Book keeping

(2)Long-term vision

Figure 1.4 Credit Risk Database of small and medium-sized enterprises

35
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BSP setting up
MSME credit
risk database

August 19, 2019 | 12:33am

BSP:
Central Bank
of the Philippines

FontSize A A A

THE CENTRAL BANK has been working to establish a credit
risk database to help deserving micro, small and medium
enterprises (MSMEs) tap funds.

INTERNAL. This information is accessible to ADB Management and Staff. It may be shared outside ADB with appropriate permission.
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Asia-Pacific Development Journal

Vol. 21, No. 2, December 2014

ANALYTICAL FRAMEWORK ON CREDIT RISKS FOR
FINANCING SMALL AND MEDIUM-SIZED
ENTERPRISES IN ASIA

Naoyuki Yoshino and Farhad Taghizadeh-Hesary*

Small and medium-sized enterprises (SMEs) account for the major share
of employment and dominate the Asian economies. These economies are
often characterized as having bank-dominated financial systems and
underdeveloped capital markets, in particular venture capital. Hence,
offering new methods for financing SMEs is crucial. Hometown
investment trust funds are a form of financial intermediation that was
started recently and has since been adopted as a national strategy in
Japan. In the present paper, the authors explain the importance of SMEs
in Asia and describe hometown investment trust funds. They then provide
a scheme for credit rating of SMEs, employing two statistical analysis
techniques, principal component analysis and cluster analysis to analyse
the credit risks of a sample of Asian SMEs by using their financial
variables. This comprehensive and efficient method would enable banks,
to group their SME customers based on their financial health, adjust
interest rates on loans and set lending ceilings for each group. Moreover,
this method is applicable to hometown investment trust funds around the
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Loan Shark: Lessons from Japan

Fromoting Better Lifetime Flanning through Financial Education
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Why Do You Borrow money From Money Lenders ?

Others

Good images from advertisement
Closeness and convenient location
Famous money lender company

Can borrow without being seen

Can borrow directly from Internet

Collateral is not necessary

Low interest rate

Simple procedure

Prompt lending 52.4%

0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0%

39
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Theoretical Model

= +
Y P Yy
From (1), we can get -
r, ,+cY, =Y, +(L,—L,,)
<L, =@A+r)L, ,—@A-c)Y,
<L =@+r){d+r)L,_, —@A-c)Y, ,}—A-0)Y,

oL, =A+r) "L —A—c){@d+ )" A+a) + A+ 1r)"2(1+a)? +---+ (L+a)" Y,
. (1_C)(1+a) n__ n
Ty a+n"—a+a"y,
1-c)(1+a)
(r—a)

<L, =@Q+r)"L,

L =@+r)"L, — {@+r)"—@+a)"y, <0

( )

by _(@-o)i+a) 1—(“—61)”

YO (r—a) \ 1+r )

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

Vo




(

1+7r

Ly _@-o@+a) ), (1+ aj”

YO (r—a)
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L,/Y,= “Loan/Sales” ratio
r = Interest Rate

h = number of years of borrowing

a = growth rate of sales

¢ = marginal propensity to consume

INTERNAL. This information is accessible to ADB Management and Staff. It may be shared outside ADB with appropriate permission.
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“Loan/Sales” Ratio of Japan
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Lower Interest Rate leads to larger borrowings

Table 2. Estimated Borrowing Ratio for Different Values of r

r 3 a n Lo/Yy
0.05 0.5 0.07 15 2.01
0.08 0.5 0.07 15 1.76
0.1 0.5 0.07 15 1.64
0.12 0.5 0.07 15 1.55
0.14 0.5 0.07 15 1.48
0.16 0.5 0.07 15 1.43
0.2 0.5 0.07 15 1.35
0.3 0.5 0.07 15 1.23
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a. Ceiling on borrowing ratio to sales L/Y=1/3

b.Interest rate ceiling: 20%

c. Borrowers’ information: The law required all
individual borrowing within a household to be
aggregated to obtain the total household
borrowing

d.Self-regulatory association of money lenders:

A self-regulatory association of moneylenders

e, Consumer care hotline:

Carbon Tax = Lowering interest rate
(Green Investments).
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