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Sustainable Growth

1. Domestic Savings = Investment
2. Human Capital Development
(Secondary School, University Education)
3. Infrastructure investment
Long term investors: Insurance & pension funds
4. Connectivity creates stronger effects
5. Private finance will create flexibility



Forthcoming Book on Infrastructure

“FINANCING INFRASTRUCTURE IN ASIA: Ex
Capturing Impacts and New Sources”

Edited by Naoyuki Yoshino, Matthias Helble, and Umid

Abidhadjaev FINANCING
. the latest evidence on the impact of infrastructure INFRASTRUCTURE
investment on economic and social indicators IN ASIA

« country studies on how infrastructure investment

. . Capturing Impacts and New Sources
can increase output, taxes, trade and firm EREE e

productivity
- innovative modes of infrastructure financing I ——m—
) DOWNLOAD FOR FREE . . . . Editedbvi.*lanvuki Yoshino, Matthias Helble,
https://www.adb.org/publications/financing- and Umid Abidhadjaev
infrastructure-asia-capturing-impacts-and-new- EESEE_ s
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Infrastructure Investment Needs in Asia-
Pacific (2016-2030)

($ billion in 2015 prices, annual average)

Baseline % of GDP Climate % of GDP

Total Adjusted
Central Asia 33 6.8 38 7.8
East Asia 919 4.5 1071 5.2
South Asia 365 7.6 423 8.8
Southeast Asia 184 5.0 210 5.7
The Pacific 2.8 8.2 3.1 9.1
Asia & Pacific 1503 5.1 1744 5.9

Source: Meeting Asia’s Infrastructure Needs, ADB (2017)



Infrastructure Investment Needs by Sector,
2016-2030

($ billion in 2015 prices, annual average)

$ %share Adaptation Mitigation

billion to total ($ billion) ($billion)

Power 982 56.3 3 200
Transport 557 31.9 37 -
Telecommunications 152 8.7 - -
Water and Sanitation 23 3.1 1 -
Total 1744 100 41 200

Source: Meeting Asia’s Infrastructure Needs, ADB (2017)
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Table 1: Spillover Effects Estimated from a Macroeconomic Translog Production Function

| 195660 | 196165 | 1966-70 1971-75

Direct effect 0.696
Indirect effect(Kp) 0.452
Indirect effect(L) 1.071

20% returned 0.305
increment 0.438

Direct effect 0.215
Indirect effect(Kp) 0.174
Indirect effect(L) 0.247

20% returned 0.084

increment 0.392

Source: Authors’ estimation based on Nakahigashi (2015)

0.737
0.557
0.973
0.306
0.415

0.181
0.146
0.208
0.071
0.392

0.638
0.493
0.814
0.261
0.410

0.135
0.110
0.154
0.053
0.390

0.508
0.389
0.639
0.206
0.404

0.114
0.091
0.132
0.045
0.390

1976-80
0.359
0.270
0.448
0.144
0.400

0.108
0.085
0.125
0.042
0.391

1981-85
0.275
0.203
0.350
0.111
0.402



Figure 4.3 Marginal Productivity of Public Capital
in Secondary Industry, 1990 and 2010
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Figure 4.4 Marginal Productivity of Public Capital
in Tertiary Industry, 1990 and 2010
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2010

Manufacturing
Hokkaido
Tohoku

Northern Kanto

Southern
Kanto(TOKYO)

Hokuriku

Tokai

Kinki

Chugoku
Shikoku
Northern Kyushu

Southern Kyushu

Private Public
Capital Capital

0.084
0.111
0.068
0.052
0.077
0.093
0.056
0.075
0.089
0.093
0.098

Direct

0.028 0.008
0.054 0.018
0.297 0.064
0.235 0.054
0.079 0.018
0.339 0.089
0.202 0.068
0.198 0.059
0.073 0.021
0.120 0.037
0.091 0.028

Indirect Effect

0.005
0.018
0.019
0.006
0.001
0.057
0.020
0.043
0.010
0.028
0.022

Effect Capital Labor

0.016
0.018
0.215
0.175
0.061
0.192
0.114
0.096
0.042
0.055
0.041

20%
Returned
0.004
0.007
0.047
0.036
0.012
0.050
0.027
0.028
0.010
0.017
0.013

Increment

(%)

50.8
40.0
73.2
66.5
69.1
55.9
39.5
41.0
50.8
45.5
45.7



Figure 4

Injection of a fraction of tax revenues gained from spillover effect
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Injection of Increased Tax revenues

Increase of tax revenues by spillever|effect

user charges (Highway, Railways, water supply)



Infrastructure Revenue Bond

Regional
Development
Agency issues
Revenue
Bond
(user charges)
plus
(Spillover effects)

Private

—>Investors

~—pp-Government




Regional Development Company issues bonds

/

on-affected

/ region



Buyers of Infrastructure Bond
(long term institutional investors)

1, Various maturities (10 years, 15 years, 20 years,
30years)

2, Rate of return (user charged +Spillover tax revenues)
Infrastructure bonds targeted to
banks,
Insurance companies,
Pension funds
3, Sales channels to individuals (Internet, mobile phone)



Case Study: Southern Tagalog Arterial Road
(STAR) , Philippines Micro-data

» The Southern Tagalog Cadrd |
Arterial Road (STAR) Lo b~
project in Batangas
province, Philippines
(south of Metro Manila) is :
a modified Built-Operate- |
Transfer (BOT) project.

* The 41.9 km STAR
tollway was built to
improve road linkage
between Metro Manila LT
and Batangas City, N
provide easy access to /
the Batangas
International Port, and
thereby accelerate
industrial development in
Batangas and nearby
provinces.

_.-““h_r‘-f:",’



Difference-in-Difference gDiD2 Analxsis

Outcome = o + BD + YL 5 BDxT + ¢

where: D =1 (Treatment group) T = Treatment period
D = 0 (Control group)

OQutcome

+ Both1
| = Treatment Effect

Assumption:

—— Equal trends

a between
Treatment

_ and Control
Time groups

Pre- Post
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Difference-in-Difference Regression: Spillover

(1) (2) (3) (4) (5) (6) (7 (8)
Property Property Business Business Regulatory Regulatory User User
tax tax tax tax fees fees charge charge
TreatmentD 155535  0.736 1.067 0.438 1372 0.924 0.990  0.364
(1263)  (0.874) BByl P)my b2y (d-046)—  (1.095)  (1.028)
TreatmentD  0.421*  -0.083 | 1.189"*  0.991* | 0.248** -0.019 | 0.408** -0.010
«Periods,  (0.150)  (0.301) | (0.391)  (0.450) | (0.084) (0.248) | (0.132) (0.250)
TreatmentD  0.447*  0.574** | 1.264** 1502 | 0.449*  0515**| 0317 0.434*
«Period.;  (0.160)  (0.118) | (0.415)  (0.542) | (0.142) (0.169) | (0.164) (0.167)
Trea":e”t D o497+ (()652733) 1440% 1641 | 0604™ 0642 | 0350 0422
' (0.128) : (0417)  (0.482) | (0.183) 0.181) | (0.2711) (0.158)
Periodyg
TreatmentD 4 oope 0387 | 2256 17797 | 1318* 0838 | 0959  0.197
Per; o, (0674 (0728) | (0957)  (0.470) [ (0.649) (0.448) | (0.714) (0.560)
TreatmentD o jeax 0335 | 2206  1.804% | 1482+ 1.044* | 0941 0247
X (0.645)  (0.594) | (0.971)  (0.531) | (0.634) (0413) | (0.704) (0.531)
Period..,
TreatmentD 705 0450 | 2785  2070% | 19017 1238 | 1732** 0676
X (0.980)  (0.578) | (1.081)  (0.544) | (0.630) (0.369) | (0.598) (0.515)
Period..3
Treatment D
y 2573 1100 | 3.428** 2560 | 2288 1509~ | 2030 0.787
Periods,  (0.900)  (0.758) | (0.928)  (0.350) | (0.563) (0452) | (0.607) (0.745)
forward
Construction 2,283 1577 1.207 1.942*
(1.172) (1.196) (0.855) (1.028)
Constant 14897 2499 1418 2230 13.66** 4597  13.08"** -1.612
(0.408)  (8.839)  (0.991)  (9.094)  (0.879) (6.566)  (0.649) (7.84)
N 80 73 79 73 80 73 77 73
R? 0.29 0.41 0.37 0.44 0.43 0.50 0.26 0.39

Clustered standard errors, corrected for small number of clusters; * Significant at 10%. ** Significant at 5%. *** Significant at 1%.
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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  249.70 184.47 191.81 25735 371.93
Ibaan 5.84 7.04 797 6.80 5.46 10.05 12.94

Batangas 49090 622,65  652.83 1637.89 599.49 74228 1,208.61

City

Comgletion




Uzbekistan Railwax

GDP growth rate

!}.’
control, before

YE!‘EG‘E ment, before

Divide regions affected and not affected by railway connection to “Treated group” and “Control group”

Naoyuki Yoshino - Umid Abidhadjaev. “Impact evaluation of infrastructure provision: case studies from Japan and Uzbekistan”. December 14-15, 2015. Islamabad, Pakistan
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Note: t-values are in parenthesis.

GDP Term | Connectivity spillover | Regional spillover Neighboring

effect effect spillover effect
Launching Short 2.83**4[4.48] 0.70[0.45] 1.33[1.14]
Etfects Mid 2.5[6.88] 0.36[0.29] 1.27[1.46]
Long 2.06***[3.04] -0.42[-0.29] 2.29%*[2.94]
Anticipated | Short 0.19[0.33] 0.85[1.75] -0.18]-0.20]
S Mid 0.31[0.51] 0.64{1.30] -0.02[-0.03]
= Long 0.07[0.13] -0.006[-0.01] 0.50[0.67]
Postponed Effects 1.76*[1.95] -1.49[-0.72] 2.58*[2.03]
Anticipated | Short -1.54[-1.66] 1.42[0.78] -1.32[-0.92]
% Mid 0.32[0.44] 0.84[1.42) 0.13[0.13]
9 Long 0.11[0.15] 0.10[0.16] 0.87[1.19]
Postponed Effects -0.14[-0.20] -1.71]-1.35] 1.05[1.44]

t-value measures how many standard errors the coefficient is away from zero.
legend: * p<.1; ** p<.05; *** p<.01

Naoyuki Yoshino - Umid Abidhadjaev. “Impact evaluation of infrastructure provision: case studies from Japan and Uzbekistan”.

December 14-15, 2015.

Islamabad, Pakistan




. Journal of Asian Economics 49 (2017) 1-11-

Journal of Asian Economics

ELSEVIER

Full length article

An impact evaluation of investment in infrastructure: The case
of a railway connection in Uzbekistan*

Naoyuki Yoshino®, Umid Abidhadjaev"

In the spectrum of economic sectors, the positive effect reflected
in regional GDP seems to be driven by approximate increases of 5%
in industrial output and of 7% in aggregate services. The effect on
agricultural output is moderate relative to other sectors, constituting
around 1% for connectivity effects, which is consistent with previous
literature on the impacts of public capital.



Japanese Bullet Train
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Journal of Infrastructure, Policy and Development (2017) Volume | Issue 2, pp.x-x.
dor: 10.24294/11pd.v112.69

ORIGINAL ARTICLE

Impact of infrastructure on tax revenue: Case study of high-
speed train in Japan

Naoyuki Yoshino' and Umid Abfdhﬂtffﬂfl'ﬁ

i ) ,
Dean, Asian Development Banlk Institute
" Researcher, Asian Development Bank Institute




Impact of Kyushu Shinkansen Rail on
CORPORATE TAX revenue during 1t PHASE OF OPERATION period
{2004-2010} , min. JPY (adjusted for CPI, base 1982)

1111111111111 11 11 1 2 2 2 22 2 2 2 2 2 2 222
9 9 99 9 9 9 9 9 9999 9999 90 0 0o 00 0 0o 0 0o 0 0 0 o0 o
g8 8 8 8 8 8 8 8.9 9 9 9 9 9999900 0 00 0 0 00 0 1 1 1 1
2 3 45 6 7 8 9 0 1 2 3 45 6 7 8 90 1 2 345 6 7 8 9 0 1 2 3
] I 2
COMPOSITION OF
GROUPS
Variable Regression 1 Regression 2 Regression 3 Regression 4 Regression 5 Group2 Group5
Treatment2 -A4772.54 Kagoshima  Kagoshima
[0.2] Kumamoto  Kumamoto
Number of tax Fukuoka
payers 5.8952514* 5.8957045* 5.896112* 5.8953585* 5.8629645* .
[1.95] [1.95] [1.95] [1.95] [1.91] S;ggg;ma ﬁ'i;zzaki
Treatment3 -15947.8
[-0.87] Kumamoto
Treatment5 -13250.4 Fukuoka
[-1.06]
Treatment7 -6883.09 GroupCon
[-0.7] Group? Kagoshima
TreatmentCon -28030.8 .
1-0.65] Kagoshima ~ Kumamoto
Constant 665679 665418 665323 665358 5553 Kumamoto - Fukuoka
-1.35] [-1.35] [1.35] [1.35] 1327
Oita Hyogo
N 799 799 799 799 799  Miyazaki Okayama
R2 0.269215 0.269281 0.269291 0.269241 0.269779  Saga Hiroshima
F 1.934589 2,106448 2,074548 2,100607 8.497174  Nagasaki Yamaguchi

Note: Treatment2 = Time Dummy {1991-2003} x Group2. etc. t-values are in parenthesis. Legend: * p<.1; ** p<.05; *** p<.01.
Clustering standard errors are used, allowing for heteroscedasticity and arbitrary autocorrelation within a prefecture,
but treating the errors as uncorrelated across prefectures
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Impact of Kyushu Shinkansen Rail on

CORPORATE TAX revenue during 2" PHASE OF OPERATION period
{2011-2013} , min. JPY (adjusted for CPI, base 1982)

111 1 1 1 1 1 1 1 1 119 1 1 1 1 1 2 2 2 22 2 2 2 2 2 2 2 2 2
9 99 9 9 9 9 99 99999 99 9 9 9 0 0 0o 00 0 0OOO O O O0OO0OTDO
8 8 8 8 8 8 8 8 9 9 9 9 9 99 9 9 0 0 0OOO 0 00O 0 0 1 1 1 1
2 3 45 6 7 8 9 0 1 2 3 5 6 7 8 9 01 2 34 5 6 7 8 9 0 1 2 3
. ] [ ]
COMPOSITION OF
GROUPS
Variable Regression 1 Regression 2 Regression 3 Regression 4 Regression 5 Group2 Group5
Treatment2 72330.012% Kagoshima  Kagoshima
(2.2] Kumamoto  Kumamoto
Number of tax Fukuoka
payers 5.5277056*** 5.5585431*** 5.558603*** 5.5706545*** 5.9640287*** Group3 Oita
[3.13] [3.14] [3.14] [3.14] [3.07] R
Treatment3 104664.34*
2] Kumamoto
Treatment5 82729.673* Fukuoka
[2.1]
Treatment7 80998.365** GroupCon
[2.34] Group? Kagoshima
TreatmentCon 179632 .
[1.58] Kagoshima ~ Kumamoto
Constant 568133.98% 57374728  5TA24587%  5T6867.56%  -64213g87e  kumamoto  Fukuoka
[-2.07] [2.08] [2.08] [2.09] [2q Fukuka — Osaka
Oita Hyogo
N 611 611 611 611 611  Miyazaki Okayama
R2 0.350653 0.352058 0.352144 0.352874 0.364088  Saga Hiroshima
F 5.062509 5.486197 5.351791 5.431088 16.55518  Nagasaki Yamaguchi

Note: Treatment2 = Time Dummy {1991-2003} x Group2. etc. t-values are in parenthesis. Legend: * p<.1; ** p<.05; *** p<.01.

Clustering standard errors are used, allowing for heteroscedasticity and arbitrary autocorrelation within a prefecture,

but treating the errors as uncorrelated across prefectures
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Total tax revenue, min. JPY

600000
500000 °
/ —«—Group 7
400000 V4
V4
300000 - Group 5
/ - e ./ A
[
[ ]
([ J
200000 Y 4 ". .'.o ///, o *Group 3
/ ....... ...//////
100000 . )‘. &, -
./.- = * «=Group 2
O [ ‘ I I
Previous period Construction Operation 1 Operation 2 «® Group 8

[1982-1990] [1991-2003] [2004-2010] [2011-2013]
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Table 2.5b Difference-in-Difference Empirical Results
with the Outcome Variable of Personal Income Tax Revenue

Affected Construction Operation Operation
Group Period Phase 1 Phase 2
Scale of Focus  of Prefectures (1991-2003) (2004-2010) (2011-2013)
Treatment 25,724 -19,033 42 035*
Group 1
Spillover Effect ’ (132) (-075) (234)
by Region Treatment 25,783* -35,023 66,498
Group 2 (1.93) (-1.63) (2.47)
Treatment 10,915 -30,029** 51,675**
Group 3
Spillover Effect ; (0.85) (-218) (259)
by Adjacency  Treatment 7,448 -23,844* 48,690***
Oraups (0.74) (-213) (3.01)
by Connectivity Group s (2.02) (-0.55) (2.59)
Number of Observations 1,034 799 611

() = t-value.



Table 2.13 Difference-in-Difference Empirical Results
with the Outcome Variable of Corporate Income Tax Revenue,
Using Nearest Neighbor Matching Based on the Euclidian Distance
between Mean Tax Revenues, 1982-1990 (¥ million)

Scale of Focus

Affected Group
of Prefectures

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

Spillover Effect
by Region

Spillover Effect
by Adjacency

Spillover Effect
by Connectivity

Treatment
Group 1

Number of Observations
Treatment

Group 2

Mumber of Observations
Treatment

Group 3

Mumber of Observations
Treatment

Group 4

Mumber of Observations
Treatment

Group 5

MNumber of Observations

1213233***  -6,292.71" 6,629.05

(14.06) (-2.71) (2.04)
88 68 52
1747379  -1326177  18,730.36*
(3.56) (-1.61) 2.72)
132 102 78

13,695.24** 913827  15]128.06*
(337 (-1.61) (2.93)

220 170 130
10,902.40*** -6382728  15794.54**
(3.28) (-1.54) (3.84)
308 238 182

-46,27671 -46440.24* 117806.95"

(-1.09) (-1.79) (2.28)
330 255 195



American Journal of Economics 2016, 6(4): 189-199
DOI: 10.5923/j.economics.20160604.02

Explicit and Implicit Analysis of Infrastructure
Investment: Theoretical Framework and Empirical
Evidence

Naoyuki Yoshino', Umid Abidhadjaev*”

' Asian Development Bank Institute, Tokyo, Japan
“Keio University, Graduate School of Economics, Tokyo, Japan



nfrastructure &
-ducation

Infrastructure Investment
Dependent variable: log difference GDP per capitain 1991-

Estimation of The Neoclassical Growth Model with

2010
. Coef. ~ Coef.  Coef
» Steady state equation in InY_1991 -0.06 0.14 -0.14
logarithmic form D (o) (135 (139
Iny(2010) — Iny(1991) = In(n+g+d) -3.09 -5.75 -4.36
P 0 (-0.59) (-1.23) (-0.77)
(1-¢) (1—9-ﬁ-a) In(e) + 0.23 0.31 0.53
—At B
(1-e7) (55=) m -9 + (1.17)  (2.00) (3.38)
-t 6+p :
(1-e7) (1—8—,8—:1 In(7) + (0.46)
(1- e—a:) (1—9:3—;) In(s(1-1)) - In(Kg)xIn(Sec) 0.20
it a+B+8 (1.59)
(1-e )—(1—a-p-a) In(n+6+ g) — o5
(1-e™)Iny(1991) (2.07)
NOTE: In(Kg)xIn(Uni) 0.24
Context: 44 developing countries, 1991-2010 (2.76)
Methodology: Production function approach Constant -0.28 0.56 0.48
Point of novelty and findings: _ _
Study incorporated infrastructure variable into neoclassical (-0.33) (0.69) (0.57)
growth framework and demonstrated that controlling for share of _
w?rking age population with cL;miversity level of E((ijucation " Number of observations 44.00 44.00 44.00
infrastructure investment to GDP ratio constituted statistically _
significant determinant of accumulated growth rate of GDP per R-squared Ol 0.30 0.30
capita ETE 22 s 32
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Public-Private Partnership (PPP)
Give Incentives to operating companies

SOE Reform

Payoff table for infrastructure operating entity and investors

Normal Case

Effort Case

Normal Case

(50, r)

Operating Investors
Entity

(50, ar)

Operating Investors
Entity

Effort Case

(100, r)

Operating Investors
Entity

(100, ar)

Operating Investors
Entity
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@ Springer

Naoyuki Yoshino - Sahoko Kaji Editors

Hometown
IVE A

Trust Funds

A Stable'ﬂaym Sﬂﬁﬁ ~} »
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