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Abstract. This paper selects panel data from 30 provinces in mainland China from 2003 to 2017, and 
empirically explores the role and impact of transportation infrastructure on regional tourism economic 
development. The results found that the national tourism economy was significantly negatively related to 
railway density and positively related to highway density, but not significant; the number of employees in 
travel agencies had little effect on the tourism economy; the urbanization rate, industrial structure, and per 
capita GDP were significantly positively related to the tourism economy. In terms of different regions, the 
tourism economy in the western region has a significant negative correlation with railway density and a 
significant positive correlation with highway density. The regression results of the core explanatory variables 
in the eastern and central regions are not significant. To promote the development of tourism economy, 
attention should be paid to the multi-factor synergy that affects regional tourism economic growths; 
transportation development planning should be integrated with regional macro development planning and the 
overall tourism development planning; promote urbanization development, upgrade the industrial structure to 
stimulate the level of tourism consumption and give play to its space spillover effect to promote regional 
cooperation. 

1 Introduction 
In the past 40 years of Economic Reform and Open up, 
tourism has become the main axis of the national strategy, 
and transportation is the premise and foundation of 
tourism development, as well as the bridge between 
tourism supply and demand. At the same time, tourism 
economic activities have a great impact on the traffic 
pattern and operation and development. According to Bao 
Jigang[1], tourism transportation refers to the 
transportation facilities and services provided for tourists 
to travel back and forth from the tourist source to the 
destination, as well as carry out various tourism activities 
in various places of the tourist destination. As one of the 
three pillar industries of tourism, tourism transportation is 
the link between tourists and tourism resources, the 
important carrier of tourism activities, and plays a vital 
role in the development of tourism. 

At present, accelerating the transformation of 
economic development mode, optimizing the proportion 
of various industries in the economy, and improving the 
contribution rate of the tertiary industry to the economy 
have become the primary task under the new normal of 
economy. As an important part of the tertiary industry, 
tourism has the characteristics of strong relevance, high 
comprehension and strong industry drive. Therefore, 
many countries regard tourism industry as the entry point 
of industrial structure adjustment and the breakthrough of 
reform, in order to play the leading role of tourism 

industry and promote the revitalization and sound 
development of economy. 

This article mainly studies the relationship between 
the construction of transportation infrastructure and the 
development of tourism economy. Due to the difficulty of 
obtaining domestic tourism income data, this article uses 
travel agency operating income as the research object. The 
research scope includes travel agency operating income 
data from 30 provinces in Mainland China from 2003 to 
2017 (because some of Tibet’s data is not available, Tibet 
is excluded). After that, an inter-provincial panel data 
model of tourism economic income was established, and 
railway density and highway density were selected as core 
explanatory variables, and the number of travel agency 
employees, urban rate, industrial structure and per capita 
GDP were included as control variables. Then we can 
analyse the function of transportation infrastructure to the 
development of China's tourism economy. 

2 Literature review  

Domestic and foreign scholars have done a lot of research 
on the impact of transportation infrastructure on the 
development of regional tourism economy, and there are 
mainly three different conclusions as follows: 

Firstly, transportation infrastructure has a significant 
impact on the development of tourism economy. For 
example, Kaul(1985)[2] pointed out that its construction 
could promote the development of tourist destinations and 
increase the number of tourists. Su Jianjun et al. (2012) 
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[3]used co-integration analysis and Granger causality test 
to study that there was a certain equilibrium relationship 
between China's tourism passenger volume and traffic 
passenger volume. The above literatures mainly included 
one or more transportation modes or passenger volume in 
the transportation infrastructure such as highway and 
railway as input variables into the model, and relatively 
little considered the influence of other factors on the 
development of regional tourism economy. 

Secondly, the influence of transportation 
infrastructure on regional tourism economic development 
is not significant. For example, Zuo Bing (2011)[4] 
believed that accessibility was an important variable 
affecting the development of regional tourism economy, 
and linear regression study found that there was no 
significant correlation between the impact of 
transportation accessibility on the development of tourism 
economy. Li Ruyou et al. (2015)[5] found that the level of 
transportation infrastructure in China did not have a 
significant impact on tourism development in the middle 
level of zoning system. The above literature research 
shows that no matter what empirical research method is 
adopted, different transportation modes and levels of 
transportation infrastructure will have different influences 
on the region. Therefore, in the research process, it is 
necessary to divide the region and subdivide the 
transportation infrastructure to verify its influence on the 
regional tourism economic development. 

Thirdly, the transportation infrastructure has a 
negative impact on the development of regional tourism 
economy. The empirical study of Li Ruyou et al. (2015)[5] 

also concluded that when China's transportation 
infrastructure level was in the high-level district system, 
it would had a significant negative impact on the 
development of tourism economy. It shows that if the 
transportation infrastructure develops too fast or can't 
keep up with the development level of regional tourism 
economy, it will have a restraining effect on the 
development of regional tourism economy. 

3 Variables, models, and data 

3.1 Variable selection 

Definitions and symbols of relevant variables are set as 
follows. 

Table1. Variables definition and symbols. 

 
 

3.2  Data description 

3.2.1 Overall situation 

As can be seen from the Fig. 1. and Fig. 2., from 2003 to 
2017, both the railway density and the highway density 
showed an upward trend, but in order of magnitude, the 
highway density far exceeded the railway density. As 
shown in Fig. 3., the operating income of China's travel 
agencies fluctuated greatly. After 2010, the data showed a 
rapid rising trend. 

 

Fig 1. 2003-2017Changes of railway density in China. 

 

Fig 2 2003-2017Changes of highway density in China. 

 

Fig 3 2003-2017Changes in revenue of travel agencies. 

3.2.2 Regional description 

According to Fig. 4., the railway density in the western 
and eastern China is basically higher than the national 
level, while the railway density in the central China is far 
behind the national level, but it keeps a steady rising trend. 
Fig. 5. shows that the gap between the east and west has 
been widening in recent years. By comparison, roads have 
performed better than railway. And travel agency revenue 
in the east is far higher than in the rest of China according 
to the Fig. 6. 
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Fig 4 2003-2017Changes of railway density in China.  

 

Fig 5 2003-2017Changes of highway density in China. 

 

Fig 6 2003-2017Changes in revenue of travel agencies. 

3.3 Panel data test 

The unit root test shows that there is no unit root in the 
first order difference series, and the panel data series is 
stable. The co-integration test proves that all the variables 
involved in this study have long-term stable relationships. 
After that, the panel data model was selected (the process 
was appropriately omitted), and the variable intercept 
fixed effect model was finally established. 

 (1) 

 

 

 

4 Results & Discussion  

4.1 Overall regression results 

According to the regression results of regional tourism 
economy in Table 2, regional tourism economy is 
significantly negatively correlated with "railway density", 
while it is positively correlated with "road density", but 
not significantly. From the perspective of human capital, 
the regression coefficient of the variable "number of travel 
agency employees" is 0.0001. Although this variable is 
significant, it has little effect on tourism economy. 
“Urbanization rate” is significantly positively correlated 
with the tourism economy, further verifying that the 
regional urbanization level has a profound impact on the 
development of tourism. "Industrial structure" is also 
positively correlated with the tourism economy, which 
meets the expectation, that is, the higher the proportion of 
the three industries in a region, the better the development 
of the tourism economy. The regression coefficient of "per 
capita GDP" variable is 0.1578, which further verifies that 
the level of economic development is the driving force 
and guarantee for the development of tourism economy. 

Table2. Overall regression results. 

 

4.2 Regional regression results 

Table 3 shows that the regression results of the two core 
explanatory variables in the eastern, central and western 
regions are significantly different, while those in the 
eastern and central regions are not significant. In western 
China, "railway density" is significantly negatively 
correlated with tourism economy, and "highway density" 
is significantly positively correlated with tourism 
economy. According to the regression results of "the 
number of travel agency employees", although all of them 
are significant, the regression coefficient is close to 0, 
indicating that the number of travel agency employees 
does not play an obvious role in promoting tourism 
economy. In terms of " Urbanization rate ", only the 
central region is significant. In terms of "industrial 
structure", only the eastern region is significant. The 
variables of "per capita GDP" in the eastern, central and 
western regions are all significantly positively correlated 
with tourism economy at the level of 1%. 
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Table3. Regional regression results. 

 
 
The above regression results show that the influence 

of transportation infrastructure on tourism development 
cannot be generalized, but needs to be analysed in 
different regions and different situations. Traditional 
"traffic condition is the bottleneck factor in the 
development of regional tourism" and "traffic to a positive 
role in promoting the development of regional tourism" 
early know form in Chinese tourism development, such as 
the stage of China's transportation infrastructure spending 
less, weak regional accessibility, at this time, increase 
investment in transport infrastructure, enhance the 
regional accessibility, indeed can promote the rapid 
development of regional tourism. However, with the 
continuous improvement of transportation infrastructure, 
the level of regional accessibility can basically meet the 
needs of tourism development. Areas with rich tourism 
resources and good regional conditions should focus on 
the development of tourism, making it a pillar industry in 
the national economy. However, the regions lacking 
tourism resources develop other industries by using good 
traffic conditions. At this time, the positive promoting 
effect of transportation infrastructure on regional tourism 
development is relatively weakened or changed from 
significant to insignificant. 

The improvement of transportation infrastructure is 
conducive to reducing transportation costs and transaction 
costs, developing inter-regional division of labour and 
cooperation, and forming the spatial aggregation of labour, 
capital and technology through unblocking resource 
circulation channels, thus affecting the change of regional 
industrial structure. On the one hand, the further 
construction and improvement of transportation 
infrastructure will produce "crowding out effect" on 
tourism by promoting the development of other industries 
in the national economy, and the faster development of 
other industries will "restrain" the development of tourism. 
On the other hand, tourism industry has a wide range of 
industrial connections, and the development of related 
industries induced by the improvement of transportation 
infrastructure will react on tourism industry, infiltrate and 
integrate with tourism industry to form new industrial 
forms and thus produce "crowding in effect". However, 
the integration of China's tourism industry is still in its 
initial stage, the integration of tourism and other 
industries, especially non-service industries, is not mature 
enough, and the integration depth needs to be 

strengthened. The supporting role of relevant industries 
for tourism is still in creating a good external environment 
for it, and the industrial integration effect has not been 
fully reflected.  

5 Conclusions & Suggestions 

5.1 Conclusions 

Based on the panel data of 30 provinces in the Chinese 
mainland from 2003 to 2017, this paper empirically 
explores the role and impact of transportation 
infrastructure on regional tourism economic development. 
The results show that the national tourism economy is 
negatively correlated with the railway density and 
positively correlated with the highway density, but not 
significantly. The number of travel agency employees has 
little effect on tourism economy. The urbanization rate, 
industrial structure and per capita GDP are significantly 
positively correlated with tourism economy. In terms of 
regions, railway density in western China is significantly 
negatively correlated with tourism economy and 
positively correlated with highway density, while the 
regression results of core explanatory variables in eastern 
and central China are not significant. Possible 
explanations for the conclusion of this paper are as 
follows: first, the more developed the transportation 
infrastructure is, the more likely it is to facilitate the 
outflow of tourists in the region, shorten their stay time in 
the region and reduce consumption opportunities, which 
may produce negative spillover effect in the region. 
Second, the further construction and improvement of 
transportation infrastructure will produce "crowding out 
effect" on tourism by promoting the development of other 
industries in the national economy, and the faster 
development of other industries will "restrain" the 
development of tourism. 

5.2 Suggestions 

Firstly, this study shows that China should pay attention 
to the synergistic effect of multiple factors that have an 
impact on regional tourism economic growth while 
developing tourism. In terms of regional development 
policy, we should adhere to the principle of promoting 
advantages and eliminating disadvantages, and realize the 
deep integration of transportation infrastructure and these 
factors through further digging and rationalization of 
resources, so as to jointly promote the development of 
regional tourism. 

Secondly, the role of transportation infrastructure in 
regional tourism development should be correctly 
understood and reflected in regional development 
planning. It is necessary to give full play to the leading 
role of the government and coordinate the relationship 
between the tourism department and the transportation 
department. The formulation of the transportation 
development plan should be linked with the regional 
macro development plan and the overall planning of 
tourism development. At the same time, macro-control 
should be strengthened to make the capital flow of 
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tourism and transportation infrastructure construction 
conform to the law of regional development, and to avoid 
the blind large-scale investment and construction of 
transportation infrastructure in order to develop tourism. 

Thirdly, urbanization development and industrial 
structure upgrading should be promoted to stimulate the 
level of tourism consumption and give full play to its 
spatial spillover effect to promote inter-regional 
cooperation. Therefore, the government should actively 
promote the integration of urban and rural areas, continue 
to steadily push forward the industrial structure upgrade, 
at the same time, improve the pension, employment, 
health care and education, such as social security system, 
enhances the risk resistance ability of the residents in the 
future, further stability continue to release the residents' 
tourism consumption ability. 
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