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Big Infrastructure Needs in Asia:
Resilient and Sustainable

MEETING ASIA’S
INFRASTRUCTURE NEEDS Infrastructures needed

B Estimated infrastructure needs in Asia

Baseline total ~ Percentof  Climate-adjusted  Percent of
(US$ billion)  GDP (US$ billion) GDP
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

Source: Asian Development Bank (2017).

Low rate of return & high risks in infrastructure investments
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| 2021 | 2022 | 2023 |

Developing Asia 6.9 5.2 5.3

East Asia 7.6 4.7 4.5

Hong Kong, China 6.4 2.0 3.7

People's Republic of China 8.1 5.0 4.8

Republic of Korea 4.0 3.0 2.6

Taipei,China 6.4 3.8 3.0

Southeast Asia 2.9 4.9 5.2

Indonesia 3.7 5.0 5.2

e Malaysia 3.1 6.0 5.4

R Philippines 5.6 6.0 6.3

ASIAN DEVELOPMENT A Singapore 7.6 4.3 3.2
OUTLOOK2022 [N
Viet Nam 2.6 6.5 6.7

MOBILIZING TAXES FOR DEVELOPMENT South Asia 8.3 7.0 7.4
APRIL 2022 Bangladesh 6.9 6.9 7.1
India 8.9 7.5 8.0

Pakistan 5.6 4.0 4.5

Caucasus and Central Asia 5.6 3.6 4.0

Azerbaijan 5.6 3.7 2.8

ASIAN DEVELOPMENT BANK Kaza kh stan 4.0 3.2 3.9
Uzbekistan 7.4 4.0 4.5
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The recovery in Developing Asia will be gradual, with

GDP growth below its pre-COVID-19 trend in 2021 and
possibly beyond.

Source: (Figure 3) Asian Development Bank. 2020. Asia’s Journey to Prosperity Policy, Market and Technology
over 50 years. Manila; ADB. 2020. Asian Development Outlook Update. Manila; (Figure 4) United Economic and
Social Commissions for Asia and the Pacific 2020. Asia and the Pacific SDG Progress Report 2020. BangKok.




A. Developing Asia
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C. South Asia
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E. Caucasus and Central Asia
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D. Southeast Asia
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F. The Pacific
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COVID-19
impact on GDP

Persistent threat,
Omicron variant
and others

PRC’s current
outbreaks and
the lockdowns
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The Caucasus and Central Asia are exposed to Russia’s economic
downturn

Economies in the Caucasus and Central Asia have close
trade links with Russia.

Trade with Russia and Ukraine (% of GDP)

Armenia

Kyrgyz Republic

Uzbekistan

Exports Kazakhstan
Georgia

Azerbaijan

Kyrgyz Republic

Mongolia

Tajikistan

Armenia

Imports Kazakhstan
Uzbekistan

Azerbaijan

Georgia

o
=S
(%))
B
[y
2

15% 20%

M Russia M Ukraine

Remittances from Russia exceed 15% of GDP in the Kyrgyz
Republic and Tajikistan.
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Commodity prices
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Source: Bloomberg (accessed 6 March 2022).
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Source: Asian Development Outlook database.

Risks include escalation of Russia Ukraine conflict, financial instability
triggered by the Fed’s aggressive tightening, emergence of more COVID-19
variants, and disruptions associated with the PRC's current outbreaks.



Spillover Tax Revenues for
Infrastructure Investment

1, Infrastructure investment is a crucial driver of
economic development and Public sector efforts
alone will not be enough to finance infrastructure
needs

2, Significant private sector contributions are required
for long-term

3, Quantifying positive spillover effects of
infrastructure

Floating-Rate Infrastructure Bond Combined with
Spillover Tax Revenues

Mitigating bottlenecks in the land acquisition process
(Land Trust) :



Spillover Effects of Infrastructure

Railway, Road, Water, Digital Infrastructure

( Highway
Non-affected region (User charges)
¢ (low rate of return)

/ Spillov
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Quality Infrastructure
Economic Effect of Infrastructure Investment

(1) Effects on total GDP

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

(GbP) Y= F(Kp, L, Kg, )
) S

GDP

10
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Using the following form of the production function, we derive the direct
and indirect effects, or externality effects, thus:

¥ = F(Kp(Kg), L(KG), Ko (3)
dY  OF(Kp, L, Ky) +(§PF(I(PJL,K,;'} 0Ky, OF(Kp L K;) OL (4)
dK, K, 0K, 0K L dK,

\ v ) N ~ _J

Direct effects Externality effects

Incremental tax revenues from externality effects can be written in the
equation (5) as follows:

ai U'Lp L 1'\6 @J\f’ a_f"[_f{p,f..-.f'f(;'j dL } y d;{c_ (5)

dT,«;mI =tx dYSPi” =t X { AK p aKg i Ak g

11
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Spillover tax revenues of affected region vs. national average tax revenues

P~ Treatment group
=

o

= -

o ATax=t *AY ATax

(no need for increase in tax rates)
Subsidy = 0.5"ATax

a+ B Control group

Time

12
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Difference in Difference (DID) Method

To address this issue, we need to acknowledge the factor inputs, which might affect the
performance of tax revenue in the prefecture and control for time-varying covariates. Incorporating
the number of taxpayers in the estimation framework and obtaining a linear projection of the
tax revenues onto the number of taxpayers, accounting for time-invariant region-specific effects

and year-specific effects, provide us with the following baseline estimation strategy of the DID
specification:

‘ﬁTi‘t=':£L'+ ";-f"'t‘*‘ |SX11:+ 5Dgt+eit (1)

where AT 1is the tax revenue of the prefecture: X denotes time-varying covariates (vector of
observed control variables): D is the binary variable indicating whether the observation relates to
the affected group after the provision of the shinkansen: 1 indexes prefectures: g indexes groups of
prefectures (1=affected group: 0 =non-affected group). ¢ indexes treatment before and after (=0
before the shinkansen, t=1 after the shinkansen): o, 1s the sum of autonomous (o) and time-invariant

unobserved region-specific (v;) rates of growth'; @, is the year-specific growth effect; and €, is the
error term, assumed to be independent over time.

l\jr_—,ll1 =0+ @ + Xy * B + 81 * Dierminar * D200z + 02 * Dierminal * D2009- 10 + 02 * Deermina * D2011-12 + & (3)
it

13
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Concept of Floating-Rate Infrastructure Bond

Rate of
Return
A
|
I
I
|
I
I
I
:
r |
G !
o . o I::j : -_T:ljj T2 T:3 charges
Construction :::> Operation
period

14



Land Trust for Infrastructure Investment

Spill Over Effects

Trust
Bank Investors | | Tax
(Watch l Increase
Transfer of Proper ] / ﬁ
Management Use Rai |Way
Land Of — /New I
Owners Dividends Land) Company Business
N — | Increased
. i R o Employment
— R+ —L 4+ L 4. 4 "L 4. ==L
PL =R, (1+d) (1+d)? (1+d)? a - ~/

1, Reduction of Costs of Land Purchase

2, Leasing contract

3, future tax revenues can be used for repayment
4, Land owners keep their ownership

15
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Case Study — HSR Project in Taipei,China

(unit: billion NT$)

Proj :
oject Year Duration Cost Revenue
phase
Preparation | Before 1999 NA Land acquisition 106 NA
cost
Construction | 1999 - 2006 8 year Construction 408 NA
cost
charge | 1890
Operation | 2007 - 2033 27 year O&M cost 540" :
Spillover 1005"
revenue
Total 35 year 1054" 2895

Capeco




Rate of Rate of Return vs Operation Period for |
Return HSR case study

A

Total Spillover

50% of
tax revenues

charges
i |T1 (2007)

Construction .:> Operation T2 (2033)
period period

The proposed floating-rate infrastructure bonds to make spillover tax return in practice.
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Subsidy construction period operation period
scheme
Year 2001)2002[2003k004P2005[2006 2007 2008 2009| 2010 2011] 2012] 2013 2014| 2015| 2016] 2017 2019
fﬁ?ﬁﬁ'} 118.4 58.3 58.3 58.3 58.3 583 00 00 00 00 00 00 00 o00d o090 00 o0d 0.0

. Bill.
IRR 3.0%) 3.0% 3.0% 3.0% 3.0%] 3.0% 16.6% 22.4%] 25.9%28.3% 30.0%|31.2%|32.1%)32.8% 33.4%/33.8%34.0% 34.3%
Total
spillover 00 00 00 00 00 00 00 00 00 21 53 88 147 214 248 244 223 304
tax rev.
Subsidy . )

operation period

scheme P b
Year 2(119] 20200 2021 2022 2(123] 2024 2[]25] 2026( 2027 2028 2029 2030 2031( 2032 2033
’SUbS'E_W 0o 0o o0 00 00 00 00 00 00 00 o0 00 00 o009 o0
(NT, Bill.)
IRR 34.4%]|34.6%34.6%| 34.7%|34.8%) 34.8%| 34,99 34.9%| 34,99 34,99/ 34.99¢| 34.99¢ 35.0%|35.0% 35.0%

otal
spillover 33.7| 37.00 40.3 43.6 46.9 50.2| 53.5| 56.7| 60.0| 63.3 66.6 69.9 73.2| 76.5| 79.8
dX Few.

Note: Spillover tax revenue for 2007-2017 is based on actual tax data, for 2018-2033 is
based on author estimation

18
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Net Present Value and Internal Rate of Return of ngh Speed Rall
Project in Taipei,China (NT$ billion)

: With land

Original S i trust and
trust )

Spillover

Total

-1054 -1134 -1134
cost
NPV cost -620 -606 -606
Total
Revenue 1890 1890 2524
NPV
revenue 628 628 808
Net NPV 8 29 902
IRR 5.1% 5.4% 7.7%

(d: discount rate 5%)

From the private sector’s perspective: improved IRR 19
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Table : Subsidy scheme summary
(unit: NT, Billion)

From the public sector’s perspective: less cost, more revenue

Subsidy in construction period (2001-
1 2006) 409.9 (Cost)

2  Subsidy in operation period (2007-2033) 0 (Cost)

3 50% of Spillover tax revenue (2008-2033) 502.7 (Revenue)

(Net
4  Overall surplus for public sector 92.9 revenue)
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Thank You for Your Attention



