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Impact of the Opening of High—Speed Railway on the Income Gap
Between Urban and Rural Residents in Zhejiang Province

Xu Yuping, Su Fangyi

(School of Transportation Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract : This paper adopts a multi—period double difference method to match city data and railway data of 10
prefecture—level cities in Zhejiang Province, except Zhoushan City, from 2006 to 2019 to explore the impact of
the opening of high—speed railway (HSR) on the income gap between urban and rural residents. The study finds
that the opening of HSR and the increase in the frequency of railway trains have substantially increased the real
accessibility of cities in Zhejiang Province; The opening of HSR as a whole widens the income gap between ur-
ban and rural residents in prefecture —level cities in Zhejiang Province, with changes in urban accessibility
caused by changes in the frequency of railway trains playing a mediating role, and there is heterogeneity in the
number of districts and counties served by HSR in this effect; There is an early effect of the impact of HSR,
which narrows the income gap between urban and rural residents in the region from the time when HSR con-
struction begins.
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Tab.1 Construction and opening of HSR in Zhejiang Province during 2006—2019

Railway lines

Ningbo—Taizhou— Wenzhou railway
Shanghai—Hangzhou HSR
Nanjing—Hangzhou HSR
Hangzhou—Ningbo HSR
Hangzhou—Changsha HSR
Jinhua—Wenzhou railway
Quzhou—TJiujiang railway Quzhou

Hangzhou—Huangshan HSR

Cities along the route

Ningbo, Taizhou , Wenzhou
Hangzhou, Jiaxing
Hangzhou , Huzhou

Hangzhou , Shaoxing, Ningho

Hangzhou, Jinhua, Quzhou

Jinhua , Wenzhou , Lishui

Hangzhou

Newly opened high
speed rail cities

Operation
opening time

Construction
start date

2005/10/27 ~ 2009/09/28 Ningbo , Taizhou, Wenzhou
2009/02/26  2010/10/26 Hangzhou , Jiaxing
2009/04/01  2013/07/01 Huzhou
2009/04/01  2013/07/01 Shaoxing
2010/06/01  2014/12/10 Jinhua , Quzhou
2010/10/01  2015/12/26 Lishui
2014/11/12  2017/12/28

2014/06/30  2018/12/25
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Tab.2 Descriptive statistics

Variables Mean Sd Min Max
icgap 2.171 0.396 1.656 3.638
hsr 0.529 0.501 0 1
InNAT 3.758 1.316 0.110 5.837
urb 0.602 0.090 5 0.388 0.785
inds 0.945 0.023 3 0.868 0.979
Sinan 0.124 0.052 8 0.036 6 0.357
Jd 1.446 0.407 0.642 2.682
open 0.475 0.252 0.128 1.251
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Tab.3 Urban accessibility of prefecture—level cities in Zhejiang Province
Urban accessibility indicators Urban accessibility change rate
o 2008 2010 2014 2016 2008—2010 2010—2014 2014—2016

Hangzhou 38319 2442 0 1.257 4 0.341 9 36.27% 48.51% 72.81%
Ningbo 4.784 8 3.809 4 3.5233 2.545 6 20.39% 7.51% 27.75%
Wenzhou 5.162'5 3.8192 23192 1.562 6 26.02% 39.28% 32.62%
Jiaxing 44249 34192 3.088 2 2.0209 22.73% 9.68% 34.56%
Huzhou 5.114 4 5.457 4 4.008 4 25167 -6.71% 26.55% 37.21%
Shaoxing 4.6333 3.4575 2.990 6 22015 25.38% 13.50% 26.39%
Jinhua 43200 3.984 8 3976 3 3.2827 7.76% 0.21% 17.44%
Quzhou 4.847 2 44455 4.396 2 3.588 7 8.29% 1.11% 18.37%
Taizhou 5379 1 4.1839 3.769 4 3.526 9 22.22% 9.91% 6.43%
Lishui 5.1919 53259 5302 1 4.189 7 -2.58% 0.45% 20.98%
Province wide 4.769 0 4.034 5 3.463 1 257717 15.42% 14.16% 25.57%
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Fig.1 Parallel trend analysis
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Tab.4 Impact of the opening of HSR on the overall urban-rural income gap in 10 prefecture-level cities in Zhejiang Province

(D

(2)

(3)

(4)

(5)

(6)

Variables
icgap iegap icgap iegap icgap icgap
0.069* 0.075* 0.097%#%* 0.105%%* 0.1714%#%%* 0.11 1%
hsr
(0.044) (0.045) (0.046) (0.045) (0.044) (0.042)
—4.4773%%% —5.899%%* —3.432%%%* —3.850%** —-4.036%***
urb
(0.933) (1.169) (1.305) (1.326) (1.294)
5.210%* 6.660%** 7.423% %% 8.306%**
inds
(2.206) (2.130) (2.143) (2.156)
—4.031#** —4.267%** —-3.910%**
finan
(0.790) (0.692) (0.689)
0.208%*%* 0.276%**
fd
(0.087) (0.080)
—0.232%#%
open
(0.076)
2.679%%#%* 4.822%%* 0.743%* -1.616* -2.361% -3.119%*
Constant
(0.492) (0.550) (1.731) (1.642) (1.621) (1.628)
Observations 140 140 140 140 140 140
R-squared 0.910 0.914 0.917 0.940 0.943 0.946
City FE YES YES YES YES YES YES
Year FE YES YES YES YES YES YES
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Tab.5 Regression results for intermediary effects

(1) (2) (3)

Variables
icgap InNAT icgap
0.114%5:% —0.405%: 0.081%*
hsr
(0.042) (0.151) (0.040)
—0.061 %%
InNAT
(0.022)
Control variables YES YES YES
Observations 140 140 140
R-squared 0.946 0.878 0.949
City FE YES YES YES
Year FE YES YES YES
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Tab.6 Analysis of heterogeneity of counties served

(n (2) 3)

Variables
icgap InNAT icgap
0.214%3%:% —0.902 %% 0.170%3%:%
ser
(0.057) (0.203) (0.055)
—0.0497%*
InNAT
(0.022)
Control variables YES YES YES
-2.849% 3.550 -2.676%
Constant
(1.559) (7.281) (1.584)
Observations 140 140 140
R-squared 0.950 0.928 0.952
City FE YES YES YES
Year FE YES YES YES
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Tab.7 Impact of the high—speed railway construction on
the overall urban—rural income gap in 10 prefecture—level
cities in Zhejiang Province

(1)

Variables .
icgap
-0.077%*
hsr_construct
(0.046)
Control variables YES
-2.799%*
Constant
(1.576)
Observations 140
R-squared 0.943
City FE YES
Year FE YES

3 REEeR
31 BREBETE

B SCH A% 3 T e BT B T3 AT 3k P i
PRI S Ja R ZE R 4518, O Bk % 4518 1
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AZESE . BRI AR
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Tab.8 Results of replacing core explanatory variables

In(

(D (2)

Variables
theil theil
0.010%3#:* 0.007%#*
hsr
(0.003) (0.003)
—0.005%::
InNAT
(0.002)
Control variables YES YES
—0.286%* -0.257**
Constant
(0.123) (0.121)
Observations 140 140
R-squared 0.954 0.957
City FE YES YES
Year FE YES YES
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Tab.9 Regression results of the reduced sample time

(1) 2)

Variables
icgap icgap
0.15] %% 0.110%3%*
hsr
(0.044) (0.038)
—0.108%:%
In NAT
(0.029)
Control variables YES YES
-0.310 -1.482
Constant
(3.796) (3.330)
Observations 70 70
R-squared 0.952 0.960
City FE YES YES
Year FE YES YES
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Placebo test
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Density distribution

0
-0.15 -0.10 -0.05 0 0.05

Virtual estimated coefficient

2 REFKRKEER
Fig.2 Placebo test results
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