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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
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Long run Fiscal Multiplier

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



Fiscal Multiplier in Macroeconomic  Textbook

Keynesian Consumption
𝑪 = ෦𝒄𝟎 +෦𝒄𝟏𝒀

Aggregate Demand
𝒀 = 𝑪 + 𝑰 + 𝑮

𝒀 = ෦𝒄𝟎 +෦𝒄𝟏𝒀 + 𝑰 + 𝑮

𝒀 𝟏 − ෦𝒄𝟏 = ෪𝑪𝟎 + 𝑰 + 𝑮

𝒅𝒀 𝟏 −෦𝒄𝟏 = 𝒅𝑮

𝒅𝒀

𝒅𝑮
=

𝟏

𝟏 −෦𝒄𝟏

𝒅𝒀

𝒅𝑮
=

𝟏

𝟏 −
𝟐
𝟑

= 𝟑

Fiscal Multiplier

෦𝒄𝟏 = 𝟎. 𝟔𝟔𝟔 =
𝟐

𝟑
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𝒅𝒀

𝒅𝑮
=

𝟏

𝟏 − 𝒄𝟏𝜶 + 𝒄𝟏
′ 𝟏 − 𝜶

𝒄𝟏 =
𝟐

𝟑
𝐘𝐨𝐮𝐧𝐠, 𝒄𝟏

′=
𝟏

𝟑
𝐎𝐥𝐝

𝒂𝒔 𝜶 ↓
Population aging

𝒅𝒀

𝒅𝑮
↓

Drop in Fiscal Multiplier

𝑪𝒀 = 𝒄𝟎 + 𝒄𝟏𝒀𝒀𝒐𝒖𝒏𝒈

𝑪𝒐 = 𝒄𝟎
′ + 𝒄𝟏

′ 𝒀𝒐𝒍𝒅

Fiscal Multiplier In Aging Society
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Economic Effects of infrastructure 

(1) Effects on total GDP

L= Labor Agricultural sector

Kp = Private Capital          Manufacturing sector

Kg = Infrastructure,           the Services sector

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

Employment

Spillover effect

→ Increase in Tax revenues

Infrastructure                           Business

e-commerce

New Residents

Spillover Effects of infrastructure investment
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𝒀 = 𝑭 𝑲𝒑, 𝑳, 𝑲𝒈

Cobb-Douglas Production Function

𝒀 = 𝑲𝒑
𝜶𝑳𝜷𝑲𝒈

𝟏−𝜶−𝜷

𝒅𝒀

𝒅𝑲𝒈
= 𝟏 − 𝜶 − 𝜷

𝒀

𝑲𝒈

no spillover effect

𝑲𝒈= Kg(t-1) + G 
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Trans-log Production Function



10



11

Spillover Tax Revenues created by Infrastructure
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The Difference 
in difference 
Method

Estimation
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Estimation results of  
Increased tax 

revenues



Case Study – Tsukuba Express (TX)
Property tax revenue
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Control group

Treatment group

Yoshino, Kai and SeethaRam



17

Yoshino, Kai and SeethaRam



Positive Impact of Digital Infrastructure
on Tax Revenues in India 
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Infrastructure & Education 
Yoshino and Umid Abidhadjaev (2016)

Dependent variable: log difference GDP per capita in  1991-2010

Regression number REG.1 REG.2 REG.3

Variables Coef. Coef. Coef.

lnY_1991 -0.06 -0.14 -0.14

(-0.54) (-1.35) (-1.38)

ln(n+g+d) -3.09 -5.75 -4.36

(-0.59) (-1.23) (-0.77)

ln(Kg) 0.23 0.31 0.53

(1.17) (2.00) (3.30)

ln(Sec) 0.00

(0.46)

ln(Kg)xln(Sec) 0.20

(1.59)

ln(Uni) 0.21

(2.07)

ln(Kg)xln(Uni) 0.24

(2.76)

Constant -0.28 0.56 0.48

(-0.33) (0.69) (0.57)

Number of observations 44.00 44.00 44.00

R-squared 0.21 0.30 0.30

F-statistic 2.62 4.14 3.29
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Countries
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Yoshino, Lakhia and Yap (2021) ADB - Chapter 5
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Realizing The 

Potential of 

Public Private 

Partnerships 

to Advance 

Asia’s 

Infrastructure 

Development

Akash Deep

Jungwook

Kim
Minsoo Lee

ADB (2019)
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User
Charge
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Long term private investors

<Public Finance>
(Government Funds)

(Bank Deposits)
Insurance
Pension Funds

Digital
Infrastructure

investment

Spillover
Tax
Return

User
FeesFinancial Education
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Digital Infrastructure + Transport Infrastructure
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Ex. Small Business: Tatami mat of Japan



Digital Infrastructure

e- commerce

remote education

remote health care
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Environmental Issues 
associated with Infrastructure

Y = F (L  KP Kg ) (1)
Traditional Production Function

F (Y, CO2) = F (L  KP Kg )    (2)
Y= Output      CO2 emission
L= labor          KP= Private capital, 
Kg =infrastructure



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



Global Taxation on GHG
Tax levied on Asset A 

TA = t1xa1(CO2) + t2xa2(NOX)

Tax levied on Asset B

TB = t1xb1(CO2) + t2xb2(NOX)

Revised rate of return on asset A

RA = RA - t1xa1(CO2)  - t2xa2(NOX)

Revised rate of return on asset B 

RB = RB - t1xb1(CO2) - t2xb2(NOX)

Investors look RA and RB instead of RA and RB
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Environmental Issues can be solved by  
Carbon tax and other tax policies

Rate of return will be lowered if CO2 emission is large
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