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Infrastructure Investment and Disaster Management

1, Fiscal Multiplier is declining due to aging population

2, Need to bring Private sector finance into infrastructure
3, PPP failed in many regions

4, Increase the rate of return from infrastructure investment
5, Spillover tax revenues created by infrastructure

6, Land Trust to speed up infrastructure construction

7, Disclosure of Land Price

8, floating Interest rate Infrastructure bond

9, Decline in Tax caused by Disaster damage

10, Disaster bond

11, Environmental issues and Infrastructure investment



Long run Fiscal Multiplier

Figure 3: Population aging and output effects of government spending shocks

Non-aging economies Aging economies

Note: t=0 is the year of the shock. Solid and dashed lines denote the point estimates
and 90% confidence bands, respectively.

Miyamoto and Yoshino (2020) Macroeconomic Dynamics, 2020
_A Note on Population Aging and Effectiveness of Fiscal Policy




Fiscal Multiplier in Macroeconomic Textbook

Keynesian Consumption
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Fiscal Multiplier In Aging Society
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-conomic

-ffects of infrastructure

(1) Effects on total GDP

L= Labor Agricultural sector
Kp = Private Capital Manufacturing sector
Kg = Infrasiructure, the Services sector

€

(GDP) Y = F (Kp, L, Kg)

GDP




Spillover Effects of infrastructure investment

Infrastructure Business
e-commerce

t Employment

New Residents'
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Cobb-Douglas Production Function
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Trans-log Production Function

Whether or not infrastructure investment is effective for production
activities is verified by estimating the productivity effect of infrastructure.
Estimates can be made by using the following production function:

Y=F(K,,LK,), M
where K, denotes private capital, L stands for labor, and K. represents stock of

infrastructure investment. The production function is a trans-log production
function written in the following manner:

InY=o0,+0,InK,+0o,InE+o, InK, +|311(]nKP )2 +0.InK, InL

+B, InK, InK; +B, (]nL) +B, InLInK +B, (InK ). ©)

To examine the productivity effect of infrastructure in greater detail,
estimates are made by classifying direct effects and spillover effects based on



Table 3.2. Estimates of spillover effects on increased output in Japan

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
1.071
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
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Spillover Tax Revenues created by Infrastructure

Incremental tax revenues from spillover effects can be written as:

of (Ke,LKs) 3K, Of (Ko LKs) oL

dT,
oK, oK, oL IK,

spill

spill —

=txdY —rX[ )deG. (4)

Spillover tax revenues can be decomposed into two parts. First comes
from the contribution of private capital, while the second comes from the
increase in employment.

Incremental tax revenues from the direct effect of infrastructure
meanwhile can be expressed as:

dT, =txdY, =1tx

direct direct ~—

(af(KP,L,KG)

oK. )x dKG. (5)
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Diagram of Spillover Tax Revenues

Outcome
Treatment group

ATax = t*AY ATax
(no need for increase in tax rates)
2 l I Subsidy = 0.5*ATax

Control group
Time

Source: Yoshino, Abidhadjaev, and Nakahigashi (2019).
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The Difference

in difference
Method

Estimation

Following an econometric model (Equation 1), the difference in difference
method is used to compare the differential impact of infrastructure investment
in two different regions. One is the region which gained significantly from a
transport infrastructure project. Another is the region located sufficiently far
away so as not to be affected by the project. The difference between these two
regions in either tax revenue or GDP can be obtained. Since monetary policy
and fiscal policies affect all the countries, various economic variables will be
used as explanatory variables to explain the fluctuations of tax revenue and
gross domestic product (GDP). Then add the dummy variable which represents
specific infrastructure investment. Periods before the construction, during the
construction, and during operation are compared to examine the impact of
transport infrastructure investment (Yoshino and Abidhadjaev 2017a, 2017b).

Equation 1: AYi,t - ai+¢t+x’ it [3+6<Dgr{2010:2009})+8it

AY_ is the change in tax revenue or GDP of region i; X denotes time-varying
covariates (vector of observed control variables); D is the dummy variable
indicating whether the observation is in the affected group after the provision
of the infrastructure services; g indexes groups of regions, affected and not
affected; a. is the sum of the autonomous and time-invariant unobserved
region-specific rates of growth; ¢, is the year-specific growth effect; and ¢ is
the error term, assumed to be independent over time.
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Table 3.3. Estimated difference in gross domestic product before and after railway construction in
Uzbekistan

Region group Outcome Pre-railway period Post-railway period Difference
2005-08 2009-12 (percentage points)
Non-affected group ~ Average GDP growth rate (percentage) 8.3 8.5 0.2
Affected group Average GDP growth rate (percentage) 72 94 22
Difference 2.0

Note: GDP = gross domestic product. Affected group includes the regions of Samarkand, Surkandharya, Tashkent and the Republic of

Karakalpakstan.
Source: (Yoshino and Abidhadjaev, 2017)).

Table 3.4. Calculated increase in business tax revenues for the beneficiary group relative to non-
beneficiary group

(PHP million)
Region t—2 t—1 t t+1 t+ 2 t+ 3 t+ 4
Lipa City 134.36 173.50 249.70 184.47 191.81 257.35 371.93
Ibaan City 5.84 7.04 7.97 6.80 5.46 10.05 12.94
Batangas City 490.90 622.65 652.83 637.83 599.49 742.28 1 209.61

Source: (Yoshino and Pontines, 2018j).
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-

Estimation results of /7%
Increased tax ~ "fEE
revenues

AN —

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

250,000
200,000
150,000
100,000
50,000 I
0 _
-50,000
Total Tax Personal Income Tax Corporate Tax Other Tax
I Construction Operation 1 Operation 2
(1991-2003) (2004-2010) (2011-2013)

Note: The first bar is the period of construction, the second bar is the period after operation without
connection to large cities, and the third bar is the period after the high-speed railway is connected to
large cities such as Osaka and Tokyo.

Source: Yoshino and Abidhadjaev (2017b).
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Case Study — Tsukuba Express (TX)
Property tax revenue

Property tax revenue of treatment group and control group (mean and standard deviation)

treated
— 0
1

15000

Treatment group

10000

/’_/\—\—/\/_\/_’_,
5000 / Control group

Property tax revenue (Million JPY)

1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
year

Yoshino, Kai and SeethaRam
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Table 1.5: Net Present Value and Internal Rate of Return
of High-Speed Rail Project in Taipei,China (NT$ billion)

With Land Trust
and Spillover
Original With Land Trust Revenue
Total cost -1,054 -1,134 -1,134
Net present value -620 -606 -606
(NPV) cost
Total revenue 1,890 1,890 2,524
NPV revenue 628 628 808
Net NPV 8 22 202
Internal rate 5.1% 5.4% 7.7%
of return -

Source: Authors. Yoshino, Kai and SeethaRam



Positive Impact of Digital Infrastructure

Tax Revenues (Million Rs)

2.00

on Tax Revenues in India

4.00 5.00

3.00

1.00

5.47
®

GSM Subscribers (increase by one thousand)

® Total Central Tax ~ ® Corporation Tax
® |[ncome Tax ® Service Tax
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Infrastructure &

-ducation

Yoshino and Umid Abidhadjaev (2016)
-

Education

In a study of 44 Countries
Professor Yoshino found that
education played a significant role
in impacting the quantum of the
spillover effect. Secondary schools
provided basic skills for blue collar
workers.  Universities provided
education for highly skilled
workers. Workers’' education level
impacted businesses’ productivity.

InY_1991
In(n+g+d)

Dependent variable: log difference GDP per capitain 1991-2010

In(Kg)xIn(Sec)

In(Kg)xIn(Uni)

Constant

Number of observations

REG.1 REG.2 REG.3
Coef. Coef. Coef.
-0.06 -0.14 -0.14
(-0.54) (-1.35) (-1.38)
-3.09 -5.75 -4.36
(-0.59) (-1.23) (-0.77)
0.23 0.31 0.53
(1.17) (2.00) (3.30)
0.00
(0.46)
0.20
(1.59)
0.21
(2.07)
0.24
(2.76)
-0.28 0.56 0.48
(-0.33) (0.69) (0.57)
44.00 44.00 44.00
0.21 0.30 0.30
2.62 4.14 3.29
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Conflict of Interest between Users and Investors

Private
Investors

low fee high rate of return

g

Confllcts

Yoshino, Lakhia and Yap (2021) ADB - Chapter 5
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PPP = Public Private Partnerships

Realizing Th ;
ngel:’:i'::? of © Cancelled PPP Projects by Region, 1991-2015

Public Private (% share to total cancelled projects)

Partnerships |
to Advance Middle East A;rlgca
. ) 0.7 ;

Asia’s
Infrastructure

Development

Akash Deep Latin America

Jungwook 40.8 Developing Asia
Kim | 4.5
Minsoo Lee

ADB (201 9) Europe

A B |



'Public and Private Infrastructure Investment in Asia, 2010-2014

(% of GDP)
25 ADB Developing Member Countries 0.4 51
East Asia app. 0 6.3
South Asia 1.8 3.0
Central and West Asia 0.3 2.6
Pacific 0.3 2.5
Southeast Asia 0.5 2.1
People’s Republic of China app. 0 6.3
Indonesia 0.3 2.3

ADB = Asian Development Bank, GDP = gross domestic product.
Note: The numbers are based on 25 selected countries listed in Appendix 3.1 of ADB (2017).
Source: ADB (2017).
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Figure 5.4: Debt Service in Selected Developing Asian Economies,
2019 and 2020
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Figure 5.10: Comparing Public Debt in 2019 and 2021
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return

Figure 5.2: Expected Rate of Return and Risk Profile
of Project Bonds versus Benchmark Yield

~ <. return

T ~. expected
return from user fees

Level of investment
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Injection of a Fraction of Tax Revenues as a Subsidy

User
—
Charge Return to
Private Private Funds
Funds
Injection of
Tax Revenues -'

Increase in
Tax Revenues

by Spillover Effect




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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Construction :::> Operation
period

Figure 4. The proposed floating-rate infrastructure bonds to make spillover tax return in practice.



<Public Finance>

L (Government Funds)
Long term private investors “,
(Bank Deposits) Digital
[nsurance | Infrastructure
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Digital Infrastructure + Transport Infrastructure

Firms in emerging markets accelerated e-commerce adoption following the first COVID-19 cases

in their countries

2.0

1.5

1.0
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Percent of firms

Event weeks

Ex. Small Business: Tatami mat of Japan
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Digital Infrastructure

e- commerce
remote education

remote health care
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Environmental Issues
associated with Infrastructure

Y=F(L Kp K,) (1)
Traditional Production Function

F (Y,C0,) =F (L Ky K,) (2)
Y= Output  CO, emission

_= labor Ke= Private capital,
K¢ =infrastructure




Optimal portfolio allocation can be achieved by
taxing GHG (Green House Gas)

1, By taxing wastes such as CO2, NOX, Plastics, etc. by
identical international taxation, the investors can only look
for the rate of return and risks as they were conventionally

focused on.

2, International taxation will lead to optimal asset allocation
and achieve sustainable growth

Contents lists available at ScienceDirect

Finance Research Letters

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

Covid-19 and Optimal Portfolio Selection for Investment in

Sustainable Development Goals

Naoyuki Yoshino”, Farhad Taghizadeh-Hesary™", Miyu Otsuka® o



Global Taxation on GHG

Tax levied on Asset A

T, = t;xa,(CO,) + t,xa,(NOX)

Tax levied on Asset B

Tg = t;xb,(CO2) + t,xb,(NOX)

Revised rate of return on asset A

RA =R, - t;xa,;(CO,) - t,xa,(NOX)

Revised rate of return on asset B

RB = Rg - t;xb,(C0O2) - t,xb,(NOX)

Investors look RA and RB instead of R, and Ry



Environmental Issues can be solved by
Carbon tax and other tax policies

Rate of return will be lowered if CO2 emission is large

Return N
* »

RE=R =T, (16)
_ -
RE =R, —Tg (17} After TAX
Equations (16) and (17) show the after-tax rate of return of company
A and company B, We can compute the optimal allocation of assets J

setween company A and company B as in equations (18) and (19), which
show the optimal rate of return and risks, respectively:

R = &R+ (1—&)RE (18)
62 = G268 + (1 — &)%(65)% + 2&,(1 — &,)6/F (19) Risk

>0

After TAX frontier
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Figure 5.9: Land Trust for Infrastructure Investment

/ f 5
Railway

Spillover effects
company
(infrastructure) New business

Transfer of
management

q Trust Bank
(watch proper
use of land)

owners <
Dividends

Increased employment

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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Naoyuki YOSHINO

yoshino@econ.keio.ac.jp
Professor Emeritus of Keio University
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