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Impacts of High—Speed Railway Opening on City Innovation

Xu Yuping, Hong Zhenwen

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

Abstract: With the panel data of 28 prefecture-level cities in the urban agglomeration in the middle reaches of
the Yangtze River from 2006 to 2019 and the PSM-DID model, this paper studied the impacts of high—speed
railway on the innovative urban development. According to the results, the opening of the HSR has a significant
role in promoting the technological innovation capability in the urban agglomeration in the middle reaches of the
Yangtze River. The study also finds that there are obvious temporal dynamics and regional heterogeneity in the
impact of the opening of HSR on urban innovation. It’s mainly manifested in two sides. The promotion effect of
the opening of HSR on urban innovation shows a trend of first rising and then falling over time. The promotion
effect of the opening of HSR on innovation in large and medium-sized cities is not obvious or even negative,
while the promotion effect on small cities is significantly positive. In addition, the HSR is further divided into
national HSR rail and local HSR rail. The study maintains that compared with local HSR national HSR has a
more significant role in promoting urban innovation.
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Tab.1 Descriptive statistics
Variable Definition Mean  Sd.Dev Min Max
D High-speed rail opening 0.421 0.494 0 1
InPatent Logarithm of patent applications 7.032 1.333 4.331 10.90
InGDP Logarithm of regional GDP 25.54 0.840 23.38 28.17
InPop Logarithm of total population at the end of the year 15.21 0.603 13.88 18.59
InFinscal Logarithm of budget expenditure 23.65 0.925 20.04 26.13
InOpen Logarithm of actual use of foreign investment 21.64 1.088 18.84 25.16
InResearcher Logarithm of scientific research practitioners 8.449 1.074 6.397 14.70
InSelf employed Logarithm of individual practitioners 12.84 0.807 9.629 14.77
10G_2 The proportion of secondary industry in GDP 0498 0.0735 0.277 0.670
10G_3 The proportion of tertiary industry in GDP 0.368 0.0663  0.237 0.626
InSci_Fin Logarithm of scientific fiscal expenditure 19.19 1.538 14.62 23.59
SG Proportion of scientific fiscal expenditure to general budget expenditure 0.015 5 0.013 9 0.000 869 0.163
InRoad Logarithm of actual road area at the end of the year 16.17 0.739 14.15 18.63
InWage Logarithm of average employee salary 10.44 0.515 9.239 11.50
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Tab.2 ¢ value of each covariate after PSM
Variable 2006 2007 2008 2009 2010 2011 2012
InPop 0.40 -0.26 0.35 0.09 -0.25 -1.01 -0.22
InGDP -0.69 -0.80 0.27 0.55 -0.84 -0.01 -0.06
InOpen -0.23 2.82%* -0.39 0.54 -1.20 0.50 0.26
InFinscal 0.08 -0.34 -0.08 -0.24 -0.89 -0.81 -0.19
Variable 2013 2014 2015 2016 2017 2018 2019
InPop 0.12 -1.22 -0.34 -0.93 -0.27 0.04 -0.24
InGDP -0.53 -1.16 -0.03 -0.79 0.27 -0.07 -0.42
InOpen -0.04 -0.09 0.48 -0.06 0.36 0.13 -0.41
InFinscal -0.07 -1.30 -0.07 -0.94 0.07 -0.17 -0.65
2.1.2 D, >
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3
Tab.3 The overall valuation effect of the opening of high—speed railway on urban innovation
DID PSM-DID
Variable
InPatent InPatent InPatent InPatent InPatent
D,, 0.137##%(0.046) 1.599%**(0.082) 0.103*(0.057) 0.317#*%(0.075) 0.130%*(0.051)
InResearcher -0.068(0.045) -0.033(0.057) -0.074(0.047)
InSelf_employed 0.059%(0.033) 0.103%(0.059) 0.043(0.036)
InOpen 0.023(0.035) 0.071(0.083) 0.019(0.045)
InWage 0.541%%%(0.187) 1.284%#%(0.191) 0.616%%%(0.213)
10G_2 1.5927%*(0.645) 1.559%(1.006) 2.032%%(0.974)
10G_3 1.221#%(0.579) 0.313(1.239) 1.310(1.012)
InSci_Fin 0.176%*%*(0.044) 0.077(0.063) 0.223*#*((.061)
InRoad 0.321#%%(0.059) 0.246*(0.131) 0.302%#%*(0.064 )
SG -3.529*%*(1.374) -3.107(2.253) -3.335*%(1.779)
Constant =9.110%#%(2.499)  6.300%**(0.053) 6.905%%%(0.028)  —15.445%%%(1.892) -10.436***(2.928)
Observations 392 309 309 309 309
R? 0.970 0.636 0.951 0.898 0.963
City FE YES YES YES YES YES
Year FE YES NO YES NO YES
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4
Tab.4 Heterogeneity of high—speed railway opening on urban innovation
Variable Big city Medium-sized city Small city
D, *Cps -0.156(0.152) 0.053(0.061) 0.199%*%(0.070)
Constant —9.700%#%*(2.983) —9.716%%*(2.994) —11.083*%*(2.879)
Observations 309 309 309
R? 0.962 0.962 0.963
City FE YES YES YES
Year FE YES YES YES
4 , \
, 5, ootk
Hok K 1%,5% 10%
, , 5 ,
0 0.057,
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Tab.5 Impact of different levels high—speed railway on urban innovation
Variable National high-speed rail Local high—speed rail
D, 0.203*%#*(0.066 ) 0.146(0.095)
Constant —7.473%%(3.625) -0694(5.664)
Observations 227 132
R? 0.960 0.963
City FE YES YES
Year FE YES YES
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Tab.6 Policy interference and changing explained variable in the corresponding period
Variable InPatent InGpatent
D, 0.116%*(0.052) 0.175%%*(0.062)
Nic*periodl -0.131*(0.081)
Constant —-10.350%%**(2.882) —10.853#%*(3.287)
Observations 0.963 0.953
R? YES YES
City FE YES YES
Year FE YES YES
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