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CBA of Spillover Tax Revenues of Infrastructure:

Case Study of High-Speed Railway in Asia



2

Big Infrastructure Needs in Asia:
Resilient and Sustainable 
Infrastructures needed

Low rate of return & high risks in infrastructure investments
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COVID-19 
impact on GDP

PRC’s current 
outbreaks and 
the lockdowns 

Persistent threat, 
Omicron variant 
and others
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Commodity prices

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.
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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
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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

(GDP)  Y =  F (Kp, L, Kg, )
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Difference in Difference (DID) Method 



Concept of Floating-Rate Infrastructure Bond 
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Dividends

Land Trust for Infrastructure Investment
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Land
Owners

Transfer of 
Management

Trust 
Bank

(Watch 
Proper
Use 
Of 

Land)

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 

Railway

Company

Investors

New

Business

Increased

Employment

Tax
Increase

Spill Over Effects



Case Study – HSR Project in Taipei,China
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Project 
phase

Year Duration Cost Revenue

Preparation Before 1999 NA
Land acquisition 

cost
106 NA

Construction 1999 - 2006 8 year
Construction 

cost
408 NA

Operation 2007 - 2033 27 year O&M cost 540*

User 
charge

1890*

Spillover 
revenue

1005*

Total 35 year 1054* 2895*

(unit: billion NT$)



Rate of 
Return

Total Spillover
tax revenues

Construction 
period

User 
charges

Operation 
period

𝑟∗

T0 (2001) T1 (2007)

50% of 
Spillover
tax revenues

T2 (2033)

Construction 
subsidy

Rate of Return vs Operation Period for 
HSR case study
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Cost and Revenues of Taipei HSR
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Note: Spillover tax revenue for 2007-2017 is based on actual tax data, for 2018-2033 is 

based on author estimation



Net Present Value and Internal Rate of Return of High-Speed Rail 
Project in Taipei,China (NT$ billion)
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Original 
With land 

trust

With land 
trust and 
Spillover

Total 
cost

-1054 -1134 -1134

NPV cost -620 -606 -606

Total 
Revenue 1890 1890 2524

NPV 
revenue 628 628 808

Net NPV 8 22 202

IRR 5.1% 5.4% 7.7%
(d: discount rate 5%)

From the private sector’s perspective: improved IRR
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1
Subsidy in construction period (2001-
2006) 409.9 (Cost)

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

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

4 Overall surplus for public sector 92.9
(Net 

revenue)

Table : Subsidy scheme summary 

(unit: NT, Billion)

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



Thank You for Your Attention
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