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Abstract

The “Wuhan-Guangzhou High-Speed Rail” opened on December 26, 2009, which could be regarded
as a quasi-natural experiment that improved the quality of transportation infrastructure. With the
cities having the stops of “Wuhan-Guangzhou High-Speed Rail” as the treatment group, other cities
in the same provinces but without any high speed railway stops as the control group, this paper
constructs the panel data from 2005 to 2013 and uses Difference in Differences method to inves-
tigate the impact of the opening of “Wuhan-Guangzhou High-Speed Rail” on the tourism economy.
We find that tourism revenue in cities from treatment group increased by 13.734 billion to 22.482
billion yuan, and the total number of domestic tourist arrivals increased by 12.9814 million to
16.2512 million people. The conclusion proves that the construction of transportation infrastruc-
ture promotes the tourism industry, making up for the insufficient empirical research on the de-
velopment of tourism.
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1. Introduction

The development of tourism industry is closely related to the construction of transportation infrastructure. Gen-
erally speaking, the tourists choose different forms of tourism traffic according to local conditions for different
travel needs, such as: road, rail, aviation, water, etc. With the rapid development of China’s railway construction,
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high-speed railway (abbreviation: “high-speed rail”) tourism as a new form of tourism, with a relatively low
price and efficient speed, has won the favor of the majority of passengers. With the increase of the number of
high-speed railway in China and the formation of network, the new round of competition of China’s high speed
railway has led to the integration of city tourism center, which has an important impact on the development of
tourism industry [1]. For example, the opening of the “Wuhan-Guangzhou high-speed rail” on December 26,
2009, shortened the travel time between the cities along the line. It is generally believed that this has promoted
the development of tourism industry in Guangdong, Hunan and Hubei. However, what is the quantitative effect
of economic pull? At present, there is no literature about related research. In this paper, we take the “Wu-
han-Guangzhou high-speed railway” as an example, use the method of DID (Difference in differences, DID),
and analyze the impact of the opening of the high-speed rail on tourism revenue and the number of tourists, so as
to promote the development of tourism policy arrangements to provide empirical evidence.

2. Review of Literature

A considerable part of the research results show that infrastructure has a positive effect on economic develop-
ment. Donaldson [2] researched on the impact of the railway network in the colonial period of India, and found
that the railway had reduced trade costs and regional price differences, thus improved international and regional
trade and income levels. Cascetta et al. [3] found that the high-speed rail between Rome and Naples in Italy
contributed to a large number of new travel demand. Ye and Wang [4] examined the relationship between the
development of transportation industry and regional economic growth by using the spatial panel model. And the
results show that the influence of rail transport on economic growth is greater than that of road transport. Qu and
Li [5] found that there were large regional differences in the economic role of transportation infrastructure, the
role of transport infrastructure in the eastern region was not obvious, and there was still a bottleneck restricting
the development of the economy in the western region, while in the middle region, only the role of goods trans-
port was obvious.

On the whole, the economic function of “high-speed railway” has been discussed, while the empirical analysis
of the “Wuhan-Guangzhou high-speed railway” is still relatively rare. This paper takes “Wuhan-Guangzhou
high-speed railway” as an example and bases on the empirical analysis of economic impact of the transportation
infrastructure, in order to obtain empirical evidence to fill the gaps in the research area.

3. Research Program and Data

DID method has been widely used in research areas of policy effects. By selecting comparable control group,
the method can partly overcome the endogenous problem. With the basic regression equation of the economic
effects of high-speed rail, DID was analyzed and can be explained in mathematical form as follows:

Y, =+ pdu, xdt, + Adu, + odt, + ¥ X + ¢, 1)

In Equation (1), the subscript i and t are the cross-sectional area and time respectively, y and & are the per-
formance of the tourism industry, and disturbance term respectively. The indexes of the performance of the
tourism industry include total tourism revenue (TR) and domestic tourism (DT). d, isadummy variable which
is used to distinguish groups, for treatment group d, =1, for control group, d, =0. In other words, If the
high-speed rail goes through the city, the d, is selected as 1 otherwise it is 0. d, represents the time dummy
variable, before the opening of the Wuhan-Guangzhou high-speed rail, d, =0, otherwise, d, =1. The Wu-
han-Guangzhou high-speed rail was officially run on 26 December, 2009. Considering that the annual date is
used in this article, the year 2010 is chosen to be a cut-off point. Before 2010, d, =0, after 2010, d, =1.
Therefore, all samples are divided into 4 groups with two dimensions, which means that the samples include
treatment group and control group before and after the opening of Wuhan Guangzhou high-speed railway. In
addition, we use the estimated coefficient of the product terms of two dummy variables S in the regression
equation which help to measures the change of the performance of tourism brought by “Wuhan-Guangzhou
high-speed rail” with respect to the performance of the places without any high-speed rail.

At the same time, we need to consider the other factors that affect economic growth as a control variable to
which further overcome the endogeneity. In Equation (1), X is the control variable vector. The other indicators
were selected as following:

1) Rgdp: regional gross domestic product (Unit: yuan), is the level of regional economic development. This
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factor reflects the level of local economic development. The levels of economic development affect the devel-
opment of tourism, on the one hand, change the construction of tourist facilities, on the other hand, change the
consumption demand of residents in tourism.

2) Health: the development level of human capital. This indicator is measured by the number of beds in hos-
pitals and health institutions. Because the reasons for the lack of direct metrics, this variable is used to control
the health dimension of human capital. Level of human capital development is an important part of the devel-
opment of service industry, tourism as an important part of the service sector, the level of human capital has a
greater effect on the quality of the tourism industry.

3) Structure: regional industrial structure level. The tertiary industry output value/GDP, measured in percen-
tage (%). Tourism belongs to the service sector, and the development of service industry need the support of
other industries, thus, the industrial structure can explain the maturity and potential of service development.

4) Population: density of population. (Unit: people/km?) The indicator reflects the degree of aggregation of
the city’s population. Agglomeration of the population is a measure of market size, meanwhile there is a certain
impact on the popularity of tourism resources and configuration capabilities.

5) Year: Year fixed effects .We use the annual fixed effects to control the time dimension of an annual trend
of macroeconomic development time and avoid the overestimate of estimated coefficients £ .

For the selection of the treatment and control groups, as the Wuhan-Guangzhou high-speed rail cross ten pre-
fecture-level cities, these ten cities are selected as the treatment group which are Wuhan, Xianning, Yueyang,
Changsha, Zhuzhou, Hengyang, Chenzhou, Shaoguan, Qingyuan and Guangzhou. Based on the assumptions
that diference between samples from adjacent space is relatively small,so we choose 18 cities in Hunan, Hubei
and Guangdong provinces that have no high-speed rail till November 2014 as a control group. They are Xiang-
tan, Yiyang, Changde, Shaoyang, Zhangjiajie, Loudi, Jingmen, Huanggang, Shantou, Foshan, Zhanjiang, Maom-
ing, Zhaoging, Meizhou, Heyuan, Yangjiang, Chaozhou, Jieyang, as shown in Table 1.

This paper analyzes data from each city’s “Statistics Communique on National Economy and Social Devel-
opment”, “China City Statistical Yearbook” and “China Statistical Yearbook for Regional Economy” in the year
of 2005-2013. Table 2 shows the data descriptive statistics.

4. Results and Discussion

We need to do further analysis by DID. The results are shown in Table 3.

Table 1. The list of treatment group and control group.

Treatment group Control Group
Wuhan, Xianning, Yueyang, Changsha, Xiangtan, Yiyang, Changde, Shaoyang, Zhangjiajie, Loudi, Jingmen,
Zhuzhou, Hengyang, Chenzhou, Shaoguan, Huanggang, Shantou, Foshan, Zhanjiang, Maoming, Zhaoging,
Qingyuan, Guangzhou Meizhou, Heyuan, Yangjiang, Chaozhou, Jieyang

Table 2. Descriptive statistics.

Variables Indicators Obs. Mean Std. Min. Max.
Total tourism revenue
(Unit: a hundred million RMB) TR 252 157.18 293.77 8.50 2202.39
Domestic tourist arrivals DT 252 1318.51 1913.83 118 17,022.11
(Unit: ten thousand people)
Level of regional economic Rgdp 252 2703617  21,637.31 4799 119,695
development (Unit: yuan)
Number of beds in hospitals and
health institutions Health 252 14,986.38 12,253.25 1800 70,649
Regional Industry Structure
Level (Unit: %) Structure 252 38.61 7.69 27.23 64.62
Population density Population 252 559.69 466.99 168.26 2616.23

(Unit: people/sqg km)
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Table 3. DID regression results.

Total tourism revenue (TR) Domestic tourist arrivals (DT)
(1) (2 3 4
du xdt 224.82" 137.34 1625.12™ 1298.14™
P (2.10) (1.86) (2.19) (2.21)
d -51.25 —45.58" —400.48 -416.76"
t (-153) (-1.96) (-1.65) (-1.89)
d 125.35 -54.77 958.65™ -36.03
v (1.66) (-1.16) (2.39) (-0.13)
0.004™ -0.006
Rodp (2.10) (-0.42)
0.012™ 0.11™
Health @.77) 2.32)
8.38™" 1.54
Structure (4.25) (0.06)
Population 0.006 ~0.015
P (0.32) (-0.12)
Year 27.16™ 1.89 221.22" 133.88™
(3.62) (0.31) (4.08) (3.06)
—54,472.92™" —4240.76 —443,534.4™" -269,123.5™
Constant (-3.62) (~0.35) (-4.07) (-3.07)
R? 0.2489 0.8511 0.3347 0.6184
Observations 252
Event Year 2010
Sample period 2005-2013

Note: The values in parentheses correspond to t test. ©, ™ and ™" represent the significance of 10%, 5% and 1% respectively. The results are based on
Stata regression and robust standard estimates.

According to the regression results in Table 3 (1) and (2), we can see the impact of high-speed rail to total
tourism revenue is positive, g = 224.82, and on 5% significance level significantly. After adding various control
variables, the coefficient is 137.34, and on 10% significance level significantly. That means that the running of
the Wuhan-Guangzhou high-speed railway have promoted the total tourism revenue along the site of the city,
with respect to the non-urban sites, the average increase per year is about 13.7 to 22.5 Billion Yuan. In column
(3) and (4), we use domestic tourist arrivals to replace total tourism revenue as the explanatory variable, all other
variables are unchanged, then do DID regression. (3) column shows £ = 1625.12, significance level is 5%. After
adding control variables, (4) column shows g = 1298.14, significance level is still 5%. It shows that the domestic
tourist arrivals of the city along the high-speed rail increase by 12.98 to 16.25 million people per year. These
conclusions suggest that transportation infrastructure can improve the economic performance of the tourism in-
dustry.

5. Robustness Test

The analysis in the previous part shows that the running of the “Wuhan-Guangzhou high-speed railway” has
promoted the development of tourism in the cities along the line. In order to confirm the robustness of this con-
clusion, we need to carry out Placebo test. Placebo test is commonly used as a robust test method, such as Ab-
adie and Gardeazabal [6], Della Vigna and Kaplan [7], Waldinger [8], La Ferrara et al. [9]. The basic idea of
Placebo test is that, according to some other economic laws which are likely to affect the results of the research,
we construct false treatment group and the control group, do DID regression and observe whether the coefficient
is significant or not; if it is significant, then effect of the event in original treatment group may be accidental or
random, on the contrary, this possibility can be reduced considerably. This section, we will set up three false
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control groups, the regression results confirm the robustness of the previous conclusions.

Specifically, due to the cities from different provinces belong to different administrative regions, these cities
are affected by different local economic policy, and therefore there are differences in the change of economic
performance. Then, the resulting above regarding the impact of “Wuhan-Guangzhou high-speed rail” on tourism,
in order to exclude the possibility that the different administrative regions are affected by different macroeco-
nomic factors caused the wrong results, we need to do Placebo test. Within the scope of the original sample, we
choose cities in Guangdong Province, Hunan and Hubei Province as the treatment groups, with cities in other
provinces as a control group, to carry out a comparative analysis of the same regression. Three false control

groups are shown in Table 4.

In Table 5, column (1) and (2) are the results of the analysis of the treatment group based in Guangdong,

Table 4. Robustness test: list of false treatment groups and control groups.

Treatment groups

Shaoguan, Qingyuan, Guangzhou, Shantou, Foshan,
1 Maoming, Zhaoging, Meizhou, Heyuan, Yangjiang,
Chaozhou, Zhanjiang, Jieyang

Hengyang, Chenzhou, Yueyang, Changsha, Zhuzhou,
2 Xiangtan,
Shaoyang, Yiyang, Zhangjiajie, Changde, Loudi

3 WuHan, Xianning, Jingmen, Huanggang

Control groups

Wuhan and Xianning, Yueyang, Chenzhou, Xiangtan, Yiyang,
Jingmen, Huanggang, Zhangjiajie, Changsha, Zhuzhou, Changde,
Shaoyang, Hengyang, Loudi

Wuhan and Xianning, Zhaoging, Shaoguan, Qingyuan, Guangzhou,
Jingmen, Huanggang, Jieyang, Shantou, Yangjiang, Chaozhou,
Foshan, Meizhou, Heyuan, Zhanjiang, Maoming

Changsha, Zhuzhou, Xiangtan, Zhaoging, Jieyang, Zhanjiang,
Shaoguan, Qingyuan, Guangzhou and Hengyang, Chenzhou,
Yueyang, Changde, Loudi, Maoming, Shantou, Yangjiang, Chaozhou,
Foshan, Meizhou, Heyuan, Shaoyang, Yiyang, Zhangjiajie

Table 5. The results of robustness test.

TR DT TR DT TR DT
(1) (2 (€)] 4 () (6)
du. xdt -1.84 -1079.02™ —-47.52 147.01 99.05 1769.54
P (-0.03) (-2.60) (-0.88) (0.30) (0.73) (1.19)
d 11.25 597.42" 29.01 39.97 -3.9 -152.66
t (0.38) (2.26) (1.00) (0.16) (-0.23) (-0.82)
d 43.87 —369.94 -33.13 50.79 -16.25 377.18"
u (1.43) (-1.64) (-1.09) (0.23) (-0.25) (2.02)
Rad 0.004" 0.004 0.004" -0.005 0.0046™ -0.0014
9dp (1.78) (0.25) (1.81) (~0.28) (2.09) (=0.09)
Health 0.013™ 0.098"™ 0.013™ 0.12" 0.012™" 0.108™
(4.57) (2.37) (1.81) 2.27) (4.14) (3.25)
Structure 8.10™" 12.94 8.053™" -1.41 8.85™" 0.108
(5.65) (0.84) 4.72) (-0.06) (4.41) (0.34)
Population -0.012 0.13 -0.013 -0.15 0.004 -0.099
p (-0.77) 0.72) (-0.86) (-1.13) 0.26) (-0.64)
Vear 0.47 103.02™ 0.38 106.3™ 0.17 109.28™
(0.08) (2.53) (0.06) (2.36) (0.03) (2.42)
Constant —1428.85 —207,664.7" —-1201.37 -213,874.8" —-827.65 -220,155™
(-0.12) (-2.55) (-0.10) (-2.38) (-0.07) (—2.43)
R? 0.8405 0.6480 0.8450 0.5946 0.8408 0.6612
Observations 252 252 252
Treatment .
Group Guangdong Hunan Hubei

Note: 2010 is the event time, the sample period is during 2005-2013. The values in parentheses correspond to t tests. ", ™

,and “ indicate the signi-

ficance of 10%, 5% and 1% respectively. The results are based on the use of Stata regression, and the use of robust correction estimates.
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when domestic tourist arrivals is used as the dependent variable in the regression, the cross-term coefficient is
significant, while the total tourism revenue as the independent variable in the regression is not significant. So the
administrative factors which influence the role of the tourism industry in the opening period of “Wuhan-
Guangzhou high-speed rail” are not robust. The regression results of the other two division methods, from col-
umn (3) to (6), the results show the cross-term du, xdt, of the treatment group based in Hunan and Hubei are
not significant, which are consistent with the results in column (1) and (2).

Thus, the robustness test results indicate that before and after the opening of the “Wuhan-Guangzhou high-
speed rail,” the macroeconomic factors related to regional differences in administration did not have a signifi-
cant impact on the changes along the city’s tourism performance, which meant that the conclusion we drew in
the previous part was robust.

6. Conclusions

The impact of infrastructure construction on economy has been concerned consistently, and the development of
the tourism industry is benefited from the improving transport infrastructure. In recent years, the development of
high-speed rail construction is very rapid in China, but there is rare empirical analysis of the impact of high-
speed rail construction on tourism development. In this paper, we use the “Wuhan-Guangzhou high-speed rail”
as an example, and use DID (Difference in Differences) to analyze the impact of high-speed railway on tourism
revenues and domestic tourist arrivals. Analysis shows that high-speed rail along the city makes total tourism
revenues increase by 13.734 billion to 22.482 billion Yuan, and the total domestic tourist arrivals increase by
12.9814 million to 16.2512 million people. Placebo test proves that the conclusion is robust. The importance of
the “tourism economy” has been demonstrated in this article, so the regional tourism administration should plan
high-speed rail transport routes based on the docking site in order to improve the accessibility of tourist attrac-
tions and the convenience tourist.

In spite of the merits, this paper has some limitations at the same time. For example, the data can be accurated
to the county level in order to get more detailed results. However, most of the counties didn’t open its statistical
data to the public, that’s why only the city level data is used in this paper. In my future research, | will try to get
some more specific data by emailing to the statistical bureau and try to buy some useful resources.
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