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1. Introduction

▶ Given the unique land public finance scheme in China, city
leaders have strong incentives to build “new towns” near HSR
stations.

▶ Building a new town around a new HSR station is regarded as an
effective industrial policy to attract new industries and
population to boost the local economy.

▶ While some HSR new towns have enjoyed economic growth, others
have remained vacant for many years and become “ghost cities”.

▶ This study explores the determinants of the new towns’ economic
vibrancy heterogeneity.

▶ Using satellite imagery and online archives of government documents,
we identify 180 HSR new towns. We use several datasets to
measure local economic growth at a fine spatial scale.
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1. Introduction

▶ The endogeneity issue: transportation infrastructure investments
are not randomly assigned to places.

▶ A shrewd decision-maker will consider the benefits and costs of
creating a new transit hub in one location versus others.

▶ Two identification strategies: instrumental variable strategy and
difference-in-differences approach.

▶ Each strategy estimates the treatment effect with counterfactual
locations to study how the creation of a new HSR station stimulates
local economic growth.
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Background and data
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2. Background and data

▶ We conduct our analysis at the new-town level for three
reasons:

i) Many prefectural-level cities have multiple HSR stations.Data at the
prefectural level cannot fully reflect the very local economic impact.

ii) Requires the analysis to be conducted at a finer spatial resolution.

iii) Official economic and demographic statistics are almost exclusively
aggregated at various administrative levels. No official data source
is available for new towns.
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2.1. High-speed rail and new towns in China

▶ “HSR new town”: new
towns around HSR
stations

▶ Digitize HSR stations and
lines based on
high-resolution
transportation maps
published between
2017 and 2018.

▶ Collect the opening year
and level (national,
regional, or intercity level)
of each line, and the
opening time of each
station from Wikipedia
and BaiduBaike.

▶ Sample: 90 lines and 839
stations.
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2.1. High-speed rail and new towns in China

▶ Three-stage decision-making process of building up an HSR
new town:

i) The central government (the State Council of the PRC and the
Ministry of Railway) decides which city receives the HSR
connection.

ii) The city leaders then decide whether to convert an existing railway
station (often in the existing city center) to an HSR stop or build a
new station.

iii) The city considers whether to build a new town near the HSR
stop.(Focus)

▶ Identified as an HSR new town based on three criteria (180 HSR
new towns):

i) newly built
ii) active road networks and residential and industrial land development

observed around the station (Google Earth satellite imagery)
iii) further confirm new town development (collecting online archives of

the government documents)
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2.2. Firm data
▶ From: the National Enterprise Credit Information Publicity System

▶ Include: firm’s name, founding year, address, and capitalization

▶ Geocode firm addresses into longitudes and latitudes using AMap API and
compute the total counts of the geo-located firms in two buffer areas: 3 km
and 5 km-radius circles around each HSR station.
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2.3. Population data

▶ From: WorldPop (https://www.worldpop.org).

▶ Include: ‘unconstrained individual countries 2000–2020 (1 km resolution)’ version,

▶ Aggregate the 1 km grid-cell-based population into two different buffers: 3 km-
and 5 km-radius circles around HSR stations.

https://www.worldpop.org
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2.4. County-level data
▶ From: County Economic Statistical Yearbooks from 2000 to 2018.
▶ Include: such as GDP and population, distance between an HSR station and

the center of its host city(*)
▶ host city: the counties(county-level city or county) where the HSR stations are

located
▶ Define the city center as the location of the city government. Using the Haversine

formula calculates the great-circle distance.
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2.5. Summary statistics
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The empirical strategy
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3.1. Conceptual framework
▶ Assume that local government officials consider maximize the net

economic gains by selecting the location to build an HSR stop
and develop a new town.

▶ Benefits depend on: agglomeration spillovers from the existing city
center and the city’s market access.

▶ Costs depend on: reduce upfront construction and demolition costs as
well as travel costs between the new town and nearby subcenters.

▶ Empirically test three sets of key research questions:

i) What is the local impact of new town development?(treatment effect)
What factors lead to the successes or failures of HSR new towns
(treatment effect heterogeneity)? (expect market access and
proximity to the existing city center are conducive to the new
town economic boom)

ii) Why do some cities build new towns in locations with high
development costs?

iii) Do some “ghost cities” eventually prosper?
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3.2. IV estimation
▶ 3.2.1. Empirical model

▶ distance IV based on a least-engineering-cost path(LCP-based
distance IV): address the concern about non-random HSR route
placement

▶ characteristics of the ancient city wall: address the concern about
endogenous market access

▶ First stage regression:

▶ station i, city center c, prefectural-level city s, province p, year t.
▶ Dicsp actual HSR station location, Mcsp,t market access, Xcsp,t local

characteristics, δ1p province fixed effects, λ1t year fixed effects, ϵ1icsp,t
error terms.

▶ β11 > 0, β12 > 0
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3.2. IV estimation

▶ 3.2.1. Empirical model

▶ Key outcome equation:

• yicsp,t economic outcome.
• β21 < 0, β22 > 0

▶ long-difference equation:

• yicsp,t1 − yicsp,t0 change in the new town economic outcome from base
year t0(2000) to a future year period t1(2018).

• β31 < 0, β32 > 0
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3.2. IV estimation
▶ 3.2.2. The LCP-based distance IV
▶ Our goal is to construct a counterfactual location for Station B so we

can calculate an exogenous distance that is a strong predictor of the
actual distance between Station B and the center of City B.
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3.2. IV estimation

▶ 3.2.3. Market access

▶ Measure the market access of a new town using the inverse-distance
weighted sum of the urban markets around the host city of the HSR
station.

▶ construct the wall-based market access IV:

▶ Mcsp,t market access, wall c a vector of ancient wall characteristics, GDPt

the national GDP level
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3.3. Treatment effect estimation using a DID approach

▶ baseline DID regression equation:

▶ Treated locations become increasingly vibrant for reasons other than
the new town development(ex-ante main city fundamentals, relative
location, and travel cost): interaction

▶ long-difference specification:

▶ Parallel trend assumption:the actual new town and the counterfactual
new town location tend to have similar trends in local economic
activity before the HSR station opening.
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Results
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4. Results
▶ 4.1. IV estimation results
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4. Results
▶ 4.1. IV estimation results
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4. Results
▶ 4.1. IV estimation results
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4. Results

▶ 4.2. DID estimation results
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4. Results

▶ 4.2. DID estimation results
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4. Results

▶ 4.3. Explaining the ghost town phenomenon

▶ Ex-ante main city fundamentals
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4. Results

▶ 4.3. Explaining the ghost town phenomenon

▶ Ex-ante main city fundamentals
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4. Results

▶ 4.3. Explaining the ghost town phenomenon

▶ Essential heterogeneity: estimate marginal treatment effects (MTE)
via the method of local IVs.
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4. Results

▶ 4.3. Explaining the ghost town phenomenon

▶ additional evidence



32/34

Introduction Background and data The empirical strategy Results Conclusion and Discussion

4. Results

▶ 4.4. Do some “ghost cities” eventually prosper?

▶ convert panel data to survival data

▶ focus on firm formation in our survival analysis
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Conclusion and Discussion
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5. Conclusion and Discussion

▶ Study how the creation of a new HSR station stimulates local
economic growth.

▶ Find that the location and local market access are key determinants of
the success of new towns.

▶ “Ghost cities” are more likely to emerge if the new stations are located
too far from the existing city center or the city itself has weak market
access.
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