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High Speed Rail projects
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http://www.mlit.go.jp/en/tetudo/tetudo_fr2_000000.html
https://www.economist.com/graphic-detail/2017/09/01/chinas-high-speed-trains-are-back-on-track
https://www.graphicnews.com/en/pages/35670/TRANSPORT-India-first-bullet-train-

HSR projects have key role in regional development
Demographic and economic impact

http://www.mlit.go.jp/en/tetudo/tetudo_fr2_000000.html
https://www.economist.com/graphic-detail/2017/09/01/chinas-high-speed-trains-are-back-on-track
https://www.graphicnews.com/en/pages/35670/TRANSPORT-India-first-bullet-train-


Background

• Yoshino, Naoyuki, and Umid Abidhadjaev. 2017. “Impact of Infrastructure on Tax Revenue: Case Study of High-Speed Train in 
Japan.” Journal of Infrastructure, Policy and Development 1 (2): 1–20. https://doi.org/10.24294/jipd.v1i2.69.
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• ”Positive impact on the region’s tax revenue following the 
connection of the Kyushu rapid train with large cities, such as 
Osaka and Tokyo”

• “how incremental tax revenues created by the spillover 
effects of infrastructure will improve the performance of private 
investors in infrastructure investment”



Background

• Hernández, A. and Jiménez, J. L. (2014) ‘Does high-speed rail generate spillovers on local budgets?’, Transport 
Policy. Elsevier, 35, pp. 211–219. doi: 10.1016/j.tranpol.2014.06.003.
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• “By focusing on cities with HSR, we 
find that the yearly property tax 
does not vary, which implies a 
pressure on real estate to keep 
constant before and after the 
entrance of HSR.”

• “The difference-in-difference 
estimations show that there is an 
improvement in the public 
revenues and the fiscal gap, … 
Moreover, this effect is most 
noticeable in those municipalities 
located within a 5 km radius of an 
HSR station.”



Case Study: Kyushu Shinkansen
Why Kyushu Shinkansen?
• Data availability

– To check before and after effect

• Application to other countries 
– Population in the corridor is not so high

• Could be an example to other 
countries which number of population 
is not so high

– Far from the main economic center 
(Tokyo Metro. Area)
• Independent; less spillover effect from 

other regions
• HSR is mainly used for intra-zonal trip 

(within island)
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Estimate spatial extent of spillover effect
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• Land cover -> 
building area density

• Land price
• Property tax revenue Spillover effect spatial extent estimation

The general concept is to develop an spatial extension of the spillover effect using time series geospatial 
data including land price, land cover / use, night time light, and property tax revenue. 
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Data
• Land use classes -> building area density in 1km grid
• Land price panel data
• Municipality property tax revenue
• Compound annual growth rate

Period Preconstruction Construction 
(and operation I)

Operation I Operation II

Years 1982-1990 1991-2003 2004-2010 2011-2013

Land cover change (from-to) 1987-1991 1991-2006 2006-2009 2009-2014

Land price change (from-to) 1987-1991 1991-2006 2006-2009 2009-2014

Tax revenue change (from-to) 1989-1991 1991-2006 2006-2009 2009-2014
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Building area density
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• Building area in each cell shows the proportion of the urban area and how the urban area is 
distributed along the Kyushu Shinkansen. 

• Time series comparison shows temporal trend of development and the expansion of urban area.

1991 2006 2009 2014



Building area density CAGR (classified based on the mean and standard deviation)
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• During the preconstruction phase, the CAGR of building area around the rail was 
significantly higher than the average of the region. 

• In the following phases, the CAGR of building area around smaller stations such as 
Shin-Tosu and Shin-Tamana was also significantly higher than the average.

1987 - 1991 1991 - 2006 2006 - 2009 2009 - 2014



Land price CAGR
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• The overall trend is positive in the preconstruction phase and negative in following 
phases. 

• Large cities (Fukuoka, Kumamoto, and Kagoshima) tend to have more positive 
trend than rest of the region

1987 - 1991 1991 - 2006 2006 - 2009 2009 - 2014



Land price CAGR (classified based on the mean and standard deviation)
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• The growth in smaller cities around Kyushu Shinkansen was more positive than 
some larger cities during construction and following phases. 

• The construction and operation of HSR may have stimulated investment in the land 
market of those smaller cities.

1987 - 1991 1991 - 2006 2006 - 2009 2009 - 2014



Property tax revenue
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“�
�	�
�� > ���� > ���������1 >����� (property tax)” from e-Stat
“Settlement” (��) value of property tax revenue.
Administration boundaries in 2014 are used for the analysis.

1991 2006 2009 2014



Property tax CAGR
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• The overall trend is the transition from positive growth to negative growth, however, 
some of the municipalities keep the positive growth in recent phases. 

• During the construction phase, most municipalities with highest growth rate are 
those around the Kyushu Shinkansen. 

1989 - 1991 1991 - 2006 2006 - 2009 2009 - 2014



Station area buffer analysis
• CAGR of building 

area around most 
smaller stations (e.g. 
Shin-Tosu) surpassed 
the large stations 
during the 
construction phase 
(1992-2006) and 
stayed higher after 
the operation phase.

• CAGR of property tax 
revenue during the 
preconstruction 
phase varied 
significantly (mostly 
positive) but becomes 
very similar over time. 
From this result, it is 
hard to highlight the 
biggest beneficiaries 
from other stations.
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Building area CAGR

Land price CAGR

Property tax CAGR



Shin-Yatsushiro sta. from 1991 to 2006
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20061991
• Rapid development is 

observed in 
construction period.Building area CAGR



Future work
• Difference-in-difference estimation model
– Choose control group in Kyushu region

• Aggregation (Region of Interest Clustering)
– Characteristics of each station area
– Spillover extent shape
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