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Motivation

• Adequate infrastructure is essential for economic growth
• e.g. highway, traditional rails ( 120− 160km/h), subway/bart, and

increasingly popular high-speed rails (HSR, 250− 350km/h)

• Whether to build HSR has led to the stark difference in policy choices
across countries
• e.g. China vs U.S.
• lack of cost-benefit analysis

• Existing literature on infrastructure (HSR) paid relatively little attention
to the indirect benefit as captured by a GE model
• The goal of this paper is to try to fill this gap
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This Paper

• Contribution to our understanding of the following questions:

1. What is the effect of HSR connection on the average welfare (aggregate
effect)?

2. To what extend does the effect differ from skill and geographic
dimensions (distributional effect)?
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Methodology

1. Carry out reduced-form test to study the casual impacts of HSR on
regional exporting performance
• Adopt the least-cost-path (LCP) of HSR as IV to address the endogenous

placement
• Use an event study to ensure the casual relationship
• Use export in “Processing” as the placebo test.

2. Motivated by the empirical evidence, we develop and calibrate a
quantitative spatial equilibrium model, taking into account trade,
migration, and outsourcing
• Explicitly model HSR’s impact as an improvement in firm-to-firm

matching efficiency.

3. Perform counterfactual and cost-benefit analysis to explore various
policy implications.
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Summary of Findings

1. Connection to HSR significantly raises regional exporting performance
• We estimate a 20% larger in export growth rates for cities connected to

HSR than the ones not.
• We detect the positive spillovers, which decay in distance to HSR hubs.

2. Welfare gains (CV) is 0.46% of China’s 2007 GDP, and rise in national
inequality.
• Welfare effect is driven by productivity gains (firm access to more and

better suppliers), which also explains 52% of export growth.
• HSR induces regional specialization.
• Improved outsourcing ability leads to adverse effects on the demand of

unskilled labors and their returns

3. Gains from HSR are larger when labor migration costs are higher
• HSR project would be an ideal policy for countries like China which

feature high internal migration barriers

4. Cost-benefit analysis suggests that China’s HSR investment requires 15
to 23 years to break even.
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Related Literature
• Gains from infrastructure construction:

• e.g. Faber (2014), Ahlfeldt (2015), Donaldson (2016), Baum-Snow et al
(2017, 2018, 2019) and others

• We focus on HSR that improve matching efficiency, instead of targeting
reducing trade cost (traditional rails/highway) or reducing labor
commuting cost (subway/bart)

• Effect of high-speed railways:
• Productivity gains: Bernard et al (2015) on Japan, Charnoz et al (2018)

on France (easier information transmission)
• Market expansion: Lin (2017) on China
• Other HSR studies: Ahlfedlt (2011), Schmieder and Heuermann (2018),

Ahlfedlt and Feddersen (2018)
• We study aggregate and distributional effects in a unified framework, and

we differ from them in modeling HSR’s impact

• Theoretical elements:
• Eaton, Kortum and Kramarz (2016)
• We build upon the original framework to allow a separate firm-consumer

matching process and introduce frictional labor mobility.
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HSR in China: Number of Cities Linked over Time

• By 2016, HSR network has connected 198 cities with total length of
22,000 km.
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Empirical Evidence: How Do Export Differ Ex Post?

• Reduced form specification

ln(yct)− ln(yc2009) = βConnectct + ηXct + γc + εct

where Connectct indicates whether prefecture c was connected to the
HSR network in year t. Other controls Xct include per-capita GDP,
population, average ridership (all types) and Internet coverage at
prefectural level. OLS

• Potential endogeneity issues

i. Selection of cities into HSR network (LCP IV LCP ) IV

ii. Violation of parallel trends of outcome between HSR-connected and the
other cities (Event Study) Event

• Placebo test Placebo and other robustness checks Robustness
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Model Summary: Model Implied Export Expansion

• Bilateral trade shares (n’s purchases devoted to imports from i):

πni =
TiΞid

−θ
ni∑

j TjΞjd
−θ
nj

where Ξi capture productivity gains from outsourcing, increasing in λi

• If shutting down outsourcing channel λj = 0,∀j :

πni =
Ti (w̄idni )

−θ∑
j Tj (w̄jdnj)

−θ
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Model Summary: Aggregate Representation

• Consider the representative firms taking wage wk,i , and intermediate
prices p̄M,i as given:

p̄M,i ∝ λi−1/φΥ
−1/θ
i

with endogenous measure of active firms as Υi

• Its production function is CES nested within Cobb-Douglas
(roundabout):

Yi = LβSS ,i

[
ϕ̃ (LU,i )

φ
φ+1 + (1− ϕ̃) (Mi )

φ
φ+1

]φ+1
φ

×βM

with elasticity of substitution 1 + φ and share scalar ϕ̃
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Counterfactual Analysis: Productivity

• Productivity growth (2007 to 2015):

πni =
TiΞid

−θ
ni∑

j TjΞjd
−θ
nj

=⇒ Ξ̂i
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Counterfactual Analysis: Productivity

• Export Expansion due to HSR Construction
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Counterfactual Analysis: Welfare

• Welfare gain measured as compensating variation for HSR placement is
0.46% of China’s 2007 GDP
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Counterfactual Analysis: Cost-Benefit Analysis
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Counterfactual Analysis: Distributional Effects

• Skill premium increases, especially for coastal regions.

• HSR raises the national inequality.

• Theil index increases by 1.38%.

• It is mostly driven by the widen gap between skilled and unskilled workers.

• The rising inequality could be alleviated by reforms with the goal of
reducing internal migration costs.

• Removing labor mobility barriers also generates additional welfare gains.
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Concluding Remarks

• We document the reduced-form (causal) evidence that access to HSR
significantly promotes exports at the prefecture level.

• We propose a quantitative spatial equilibrium framework to study the
general equilibrium effects of the HSR.

• In spirit of Bernard et al 2017, HSR leads firms to search more suppliers
which drives down the production cost (like productivity gain).

• The improvement on producer-supplier linkage brings welfare gains, and
affects inequality (through adverse impacts on unskilled labors due to
outsourcing).

• We study the factors affecting HSR-induced changes in welfare and
inequality

• HSR gains are larger in country with higher internal migration costs

• HSR generates sizable overall economic benefits after taking into
consideration of constructing costs.
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Counterfactual Analysis: Role of Labor Mobility

• HSR effects in economies with low migration costs v.s. high migration
costs
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Counterfactual Analysis: Role of Labor Mobility

• HSR effects and migration costs by skills
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Regression Result: OLS

Back
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Construction of LCP

• Political goal of HSR: to connect all provincial capitals and other
major cities with faster transportation (The Ministry of Railway of
China).

• IV: Least Cost Path Spanning Tree Networks (Faber 2014)
• Connect all capital city nodes on a single continuous network subject to

global construction cost minimization.

• Uses detailed satellite data such as land cover, land use and average slope

• Constructions method:

1. Reclassify the resolutions of elevation and land cover to 1km × 1km,
which gives about 18.8 million grid cells to cover China

2. We assign construction cost as:

ci = 1 + Slopei + 25× Builti + 25×Wateri + 25×Wetlandi

3. Then we use Dijkstra’s optimal route algorithm to construct the least cost
HSR paths between all bilateral destinations
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Construction of LCP: Cost Raster

Back
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Construction of LCP: Least-Cost Path

Back
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Regression Result: IV

Back
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Event Study

Back
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Placebo: Ordinary vs Processing

Ordinary Export
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Placebo: Ordinary vs Processing

Processing Export

Back
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Other Robustness
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