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Spillover Effects of Infrastructure

L] HEE BER
NEN RNN

HEN NEN

r

=

f Restaurant \

e

New Businesses

Spillover effect (Externality Effects)
- Increases in various tax revenues



Economic Effects of infrastructure
Effects on GDP

L= Labor Agricultural sector
Kp = Private Capital Manufacturing sector
Kg = Infrastructure Services’ sector

(GDP) Y= F(Kp, L, Dg.,)

Increase in Tax Revenues = tY
Property Tax, Corporate Tax
Income Tax, Sales Tax



Spillover effects of Japan 1956-2010
Direct Effect
Spillover Effects = 68%

32%

Direct effect of infrastructure investment
Spillover effect through private capital (Kp)
Spillover effect through employment (L)

Spillover effects of infrastructure investment
(percentage)

Direct effect of infrastructure investment
Spillover effect through private capital (Kp)
Spillover effect through employment (L)

Spillover effects of infrastructure investment
(percentage)

1956-60
0.696
0.452
1.07M

68.644

1986-90
0.215

0.174
0.247
66.222

1961-65
0.737

0.557
0.973
67.481

1991-95
0.181

0.146
0.208
66.200

1966-70
0.638

0.493
0.814
67.210

1996-2000
0.135

0.110
0.154
66.094

1971-75
0.508
0.389
0.639

66.907

2001-05
0.114

0.091
0.132
66.122

1976-80
0.359

0.270
0.448
66.691

2006-10
0.108

0.085
0.125
66.139

Source: (Nakahigashi and Yoshino, 20163).

1981-85
0.275
0.203
0.350

66.777



Figure 5.6: Conflict of Interest between Users and Investors
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Yoshino, N., S. Lakhia, and J. T. Yap. (2021). “Financing
Sustainable Infrastructure Investment in ASEAN+3”. in
Guinigundo, D., Kawai, M., Park, C. Y., Rajan, R. S.
Redefining Strategic Routes to Financial Resilience in
ASEAN+3. Manila, Philippines, ADB.



PPP = Public Private Partnerships

Cancelled PPP Projects by Region, 1991-2015

Realizing The (9 share to total cancelled projects)
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Injection of a fraction of tax revenues gained from spillover effect
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The Southern Tagalog Arterial Road |
(STAR Highway), Philippines, Manila

Tax Revenues in three cities
Yoshino and Pontines (2015)
ADBI Discussion paper 549

Table 3.3 Calculated Increase in Business Tax Revenues for the
Beneficiary Group Relative to Nonbeneficiary Group 4 (P million)

Lipa City 134.36 17350 24970 184.47 191.81 257.35 371.93
<> >

|baan 5.84 7.04 7.97 6.80 5.46 10.05 12.94

Batangas 49090 62265  652.83 63789 59949 74228 1,208.61

City >

Construction @ Operation period




Uzbekistan’s Railway
Contribution to GDP growth = 2.2 %

Table 4. Numerical estimation of the difference-in-differences coefficient using regional data
for Uzbekistan (2005-08 and 2009-12)

Region group Outcome Pre-railway period  Post-railway period  Difference
Non-affected group  Average GDP growth rate (%) 8.3 8.5 0.2
Affected group Average GDP growth rate (%) 7.2 9.4 2.2
Difference 2.0

Source: Yoshino and Abidhadjaev (2017).
Note: The affected group includes the regions of Samarkand, Surkhandarya, Tashkent, and the Republic of Karakalpakstan. The rest of the

observations are included in the non-affected group. GDP = gross domestic product.

Connectivity enhances economic impacts

Infrastructure connection with other countries
11



Changes in Tax Revenues Resulting from
the High-Speed Railway in Japan (¥ million)

250,000
200,000
150,000
100,000

50,000

0

-50,000

Total Tax ~ Personal Income Tax Corporate Tax Other Tax

Construction Operation 1 Operation 2
(1991-2003) (2004-2010) (2011-2013)

72— 7

Note: The first bar is the period of construction, the second

large cities such as Osaka and Tokyo.
Source: Yoshino and Abidhadjaev (2017b).



Digital Infrastructure
India’s case

* One way to ensure that private sector remains attracted to infrastructure
development is to provide a steady stream of income for them. We argue that
that could be achieved by sharing the spillover effects of ICT infrastructure on
taxes obtained by the government with the investors/operators of the
infrastructure

« The amount of tax revenues to be shared by the gov’t with the investors can be
calculated using

Policy Implications

User charge
Based on our - g — Revenue to
estimation, if 50 % _ — Increase of
of increased tax private Rate of Return

revenues were - . investors
i njection o
returned to mobile 2 pjillovor ol -— Increased by

operators, the

0
rate of return 14.2%
will rise about : . -
o ncrease in tax revenu G ¢
14.2% by spillover effect g SERm—

Source: Yoshino et. al. (2019)
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(https://www.cityairnews.com/)

Business (https://www.cityairnews.com/sections/business)

BIF Broadband India Forum Hosts Professor N Yoshino for

a Roundtable discussion on Spillover effects of Digital
Infrastructure and Financing

Broadband India Forum (BIF), an independent policy forum and knowledge-
based think-tank organised a Round Table Discussion with Prof. N Yoshino,
Adjunct Professor at GRIPS and Professor Emeritus (Economics) at Keio
University, and former Dean/CEO of the Asian Development Bank Institute
championing G20 goals on “The Spill over Effects of Digital Infrastructure and
Financing” to address the challenges of attracting private investment in ICT
infrastructure development. e



Journal of Infrastructure, Policy and Development (2020) Volume 4 Issue 2.
DOI: 10.24294/jipd.v412.1236

ORIGINAL ARTICLE

Financing infrastructure using floating-interest-rate
infrastructure bond’

Naoyuki Yoshino"', Dina Azhgaliyeva® and Ranjeeta Mishra’
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Figure 4. The proposed floating-rate infrastructure bonds to make spillover tax return in practice.
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Figure 5.9: Land Trust for Infrastructure Investment

/ f 5
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Spillover effects
company
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Increase of property
1. Reduction of costs of land purchase values

2. Leasing contract
3. Future tax revenues can be used for repayment
4. Land owners keep their ownership

Source: Yoshino and Lakhia (2020).
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Policy Recommendations
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Environmental Issues
associated with Infrastructure

f(Y,CO,)=F (L K)
Y= Output CO, emissions
L= labor K= capital,

18
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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.

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 (2020), and

each rating agency.




Current ESG (Green) investment: distort asset

allocation
1, Traditional asset allocation :

two parameter approach
(i) Rate of return (R), (ii) Risks (c?)
2, ESG component is added for the asset allocation
(iii) ESG (or Greenness) multi-factor model

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

4, Each Investor changes its’ asset allocation based
on specific criteria of ESG given by rating agency

21
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Table 4: Examples of Differences in ESG Ratings and Carbon Taxes Impacting Investmel

Traditional Rating Rating Carbon Tax
case Agency X Agency Y Case
Use of ESG Cases where
Evaluates Use of ESG . .
) . rating carbon tax is
only against rating .
.. agency Y imposed
traditional agency X .
. (Cases (assuming
risk/return (cases where
. . where that carbon
without Company A's L
L. . Company B's  emission of
considering ESG score is i .
. ESG scoreis company A is
ESG high) .
High) larger)
ESG score of Company A — 9 0.4 —
ESG score of Company B — 6 4.2 —
Rerutn Company A's expected return E
: pany s &xp (o 2.5% 2.75% 2.25% 2.125%
t+1
Company B’s expected return E
) pany 2= &® (o 1.5% 1.35% 1.65% 1.425%
t+1)
Risk Company A's expected risk (G a, +1) 1.6 1.44 1.76 1.84
Company B's expected risk (o g, ++1) 1.3 1.43 1.17 1.37
a estimates 0.57

0.70

0.44

0.47




Optimal portfolio allocation can be achieved by
Net taxation on carbon emission

Net Carbon Tax
= Carbon Emission — Greenness efforts

1, By taxing carbon emission by identical
international tax rate, the investors can only look for
“after tax rate of return” and “after tax risks” as they
were conventionally focused on.

2, Firm level - International carbon taxation will lead
to optimal asset allocation and achieve sustainable

growth
24



Optimal portfolio allocation can be achieved by
Net taxation on carbon emission

Asian Economic Papers (MIT Press), fall 2023
P“{(Return)

RA=R, - T,

szRt—TB




Satellite photo can measure
the amount of CO2 emission.

All the schools

at Yokohama City
measure CO2 Emission
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Debt/GDP Ratio
(IMF, 2019)
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Fiscal Sustainability: Domar condition

Interest rate (r) seconomic Growth (g)

Ab=ABY) 4 Ab Debt
Stable Explosion
>
tim tim
r<g e r>g e




World Bank, Uneven Recovery, April 2021

Box II.B.5. The fiscal arithmetic of debt sustainability: How relevant is it for emerging markets
and developing economies?

To understand the conditions for debt sustainability, the traditional accounting identity decomposes the changes
in the government debt-to-GDP ratio into:16

di—di1 = |77

| d1— Pt (1)

where d is the debt-to-GDP ratio, r is the real interest rate, g is the real growth rate, p is the primary surplus (the
fiscal surplus excluding interest payments on the government’s debt).17 The first term on the right-hand side
reflects the interest cost of financing the debt; the second term reflects the erosion of the debt ratio that stems
from the growth of output (the denominator in the debt ratio). The difference between the interest rate and the
rate of economic growth is a key determinant of changes in the debt-to-GDP ratio.

To avoid debt explosion:

r —
df = dr_]_ — (1t+g;r) dt—l = Pf (2)

meaning, the primary surplus must be sufficient to pay for debt service.

30



Domar Condition : Fiscal Sustainability

The Domar condition is often used to judge whether the budget deficit is sustainable. The
Domar condition is obtained from the government budget constraint:

B b.-b, , Explosion (Unstable)
Gr + g Br—l — rﬂEr - Th r.>n . (growth rate)
where G_{t} is government spending, B_{t} is the
revenues, and r_{t} is the interest rate for public = mm==—aoo <1 (growth rate)
can obtain  Stable
bt—l
Fe — Ifr

b:_1,

b, —bi_q = ¢ —t
: -1 = ¢ r+1‘|".i'r

Interest Rate (r,) > growth rate of the economy() > Unstable
Interest Rate (r,)< growth rate of the economy() > Stable

31



Figure 1 Government bond markets of Japan and Greece (see online version for colours)
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Optimal fiscal policy rule for achieving fiscal
sustainability: the Japanese case
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Table 1 Holders of Japanese and Greek Government bonds

Holders of Japanese

Holders of Greek Government
Government bonds

% of total

honds % of total
Bank and postal savings 45 Overseas investors 33
Life and non-life insurance 20 Domestic investors 21
Public pension funds 10 European Central Bank 18
Private pension funds 4 Bilateral loans 14
Bank of Japan 8 Social pension funds 6
Overseas mvestors 5 International Monetary Fund 5
Households 5 Greek domestic funds 3
Others 3

156 Global Business and Economics Review, Vol. 21, No. 2, 2019 'ai.

Optimal fiscal policy rule for achieving fiscal
sustainability: the Japanese case

33



10-Year Government Bonds Yields 26
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Revised Domar.Condition ) ).

dABc;  orf*
0Bci—1  9Bci

c
Bei—1 4117,

where

a;-F* B rF*
- r
dBc 1 Bci-1—b1— f1

Thus, we have
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Comparison between Greece and Japan
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Global Solutions Journal (2020)
Revisit Public Debt Stability Condition: Rethinking of the Domar Condition
Naoyuki Yoshino, Keio University
Hiroaki Miyamoto, Tokyo Metropolitan University
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Application to China
(Central and Local Government)

Central Government Bond Market
G +rxBc + TRN = ABc + Tc +AM  Supply
Demand for Central Government Bonds

AB? = by + by (a, ,uJ,) (rf —1]). (4)

Local Government Bond Market
Gt+rxB, = AB,+T, + TRN + NTR Supply
TRN=Transfer, NTR=Non tax revenues
Demand for Local Government Bonds

AB? = by + by (a, ,uJ,) (rf —1]). (4)

38
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