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Abstract 
From the viewpoints of both qualitative and quantitative analysis of the impact on 
regional economy, the externality of freeway qualitative from transport infrastructure, 
by increasing the scale of the transportation infrastructure, promote the development of 
the region's economic infrastructure construction, enhance the capacity of traffic supply, 
further enhance regional economic agglomeration effect, speed up regional 
manufacturing and circulation of elements. The quantitative model mainly starts from 
two aspects. The first model analysis is the enterprise input-occupation output model. 
By reflecting highway resources, ecological environment and other factors, the role of 
highway on the sustainable development of society and "economic health" is evaluated, 
and its external attributes are quantified.  The second model uses Granger causality 
test to analyze the causality relationship between expressway and national economic 
growth.  Finally, the influence of the external characteristics of the highway operation 
environment is deeply analyzed, and the corresponding policies and measures are 
formulated for different periods, the deficiencies are analyzed, and the future is 
prospected. 
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1. Introduction 

According to the Ministry of Transport, by the end of 2019, The total length of Roads in China was 
5,012,500 km, an increase of 166,000 km over the previous year.  The total length of expressways 
is 149,600 kilometers, ranking first in the world. With the rapid development of expressways in Our 
country, the relationship between various regions is getting closer and closer. The flow of talents, the 
coordination of enterprises, the allocation of production resources and so on are also increasing due 
to the improvement of traffic conditions. The development of a city is mainly reflected in its 
population and the development degree of infrastructure construction, among which the planning of 
infrastructure construction is in a key position. As one of the most important enterprise components 
of urban infrastructure in China, the planning and construction route of high-speed development 
highway is the most critical link, which is of great significance to the development of urbanization. 
While promoting economic growth, it has also brought many side effects. With the gradual 
improvement of highway transportation and other infrastructure, the income of high-speed highway 
construction and operation enterprises shows a declining trend. At the same time, the policy of 
"building roads with loans and paying back loans with fees" has problems of high fees and low 
efficiency in the concrete implementation process. In this paper, the research on the externality of 
expressway in recent ten years is reviewed and analyzed, and the future direction is analyzed based 
on the latest research results. 
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2. Study on the Externality of Expressway 

2.1 Qualitative Research 

The relationship between transportation infrastructure and economic growth has been widely 
concerned by the economic circle (Zhang Xueliang[1]). The study of transportation infrastructure and 
economics first appeared in Adam Smith. Smith talked about the important role of transportation in 
the development of markets in his book the Wealth of Nations. In Smith's time, land transportation 
was not developed, it only depended on water transportation. Therefore, water transportation has 
opened up more markets than land transportation. As a result, the coastal areas along the river began 
to develop economically. (Yang Peilei[2]). 

Many papers are summaries of countries' experience and development, and few involve scientific and 
normative research using theoretical models or quantitative methods. Pokharel Ramesh[3] confirmed 
that transportation improvement promoted urbanization by using NEG model, and the higher the 
urbanization level, the higher the regional PER capita GDP. Berech Manetal.[4] added the time lag 
effect into the model and tested the spillover effect of states and counties in the United States during 
1990-2000. After considering the impact of time and space, infrastructure investment had a very 
obvious spillover effect and the conclusion was that the output elasticity of expressways would 
decrease with the decrease of regions. Berechman and Banister[5] took the highway investment into 
account of its road infrastructure construction, and concluded that the investment in transportation 
infrastructure would play a positive role in promoting economic growth. Ozbayetal.[6]studied the 
impact of transportation investment on economy based on local development data from 1990 to 2000. 
Kristof Dascher et al.[7] conducted mathematical analysis of regional growth and spillover effect, 
and analyzed spillover effect from multiple perspectives.   

Chinese scholars Hu Angang and Liu Shenglong[8]tested the positive externalities of transportation 
by using spatial metrological method and came to the conclusion that positive externalities existed.  
Chen Dongsheng [9]concluded through examples that transportation infrastructure plays a key role 
in promoting the development of western China, the rise of central China and the revitalization of 
northeast China, which is conducive to the coordinated development of regional economy. Chu 
Chenglong [10]concluded that the spatial correlation among 7 districts and counties around the road 
shows a trend of sharp increase at first, then decline, and then steady increase, and its spatial effect 
shows a regular change of positive spillover at first, negative spillover later, and long-term 
equilibrium. Xu Mengbo[11]used the generalized moment estimation method to judge the causal 
relationship between local variables related to expressway economy and regional economic growth. 
Wu Changyan et al. [12]analyzed the pattern and trend of the Yangtze River Economic Belt and 
believed that an economic integration pattern with urban agglomeration as the main body and 
intermediate cities as the connection point was taking shape. Song Jie [13] quantitatively analyzed 
the change rules and evolution characteristics of traffic accessibility in Shanxi Province from 1998 to 
2018 by using the shortest time distance model, weighted average travel model, improved gravity 
model and economic linkage analysis method. 

2.2 Quantitative Research 

Yang Qi [14]used the input-output model to study the impact of expressway on social output and 
income, and established a quantitative model of expressway externality, which provided a theoretical 
basis for quantifying the externality of expressway. Chu Chenglong [10] used Pearson correlation 
coefficient method to select population and economy, traffic conditions, and public services as 
performance indicators and as explanatory variables of the spatial econometric model. The results 
show that the spatial effects are positive and negative spillovers alternately, and the development 
between regions is relatively balanced. The spatial correlation shows a trend of sudden increase, then 
decrease, and then strengthen. Wang Chuanxu [15]established the coordinated development index 
and put forward the quantitative analysis model and quantitative evaluation calculation method by 
applying the large system theory. Gu Rui [16] uses regression analysis to study the relationship 
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between urbanization and road traffic, and uses Granger causality test to analyze their causality. Ai 
Xiaoqing [17] analyzed cities through spatial Dubin model and found that the greater the urban 
population density, the faster the circulation of information technology, etc., thus concluding that 
spillover effect is positively correlated with economic agglomeration effect. Jia Urinen [18] studied 
expressway and regional economy from the perspective of spatial spillover based on provincial panel 
data from 2001 to 2015 in China and using spatial Durbin model, and concluded that highway 
infrastructure would greatly promote regional economic growth and the spillover effect was also 
obvious. Yang Chunfeng [19]proposed a calculation model of coupling degree by referring to 
coupling degree function. This model is used to study the coupling status between urbanization 
development and expressway. Guo Qingwang and Jia Junxue [20] tested the economic benefits of 
expressway infrastructure construction through granger causality test, and concluded that such 
economic growth has the characteristics of dynamic and long-term. 

3. Look Forward to the Future 

3.1 Recommendations for Improvement 

China's expressway construction process is short, mainly through the relationship between 
urbanization and transportation, regional economy and transportation, land use and highway to reflect 
the relationship between the two. In the trend of rapid urban development, the concentration of 
population to the city center, high-tech industry and urban space utilization are greatly dependent on 
the transportation system. Expressways have the advantages of convenience, speed, safety and low 
cost, so the construction of a city should be based on expressways. However, the preliminary 
construction of the highway needs to invest a lot of money, considering whether the construction of 
the highway is in line with the local economic development. The process of urbanization greatly 
promotes the rapid development of economy, but it also brings a lot of problems. The following three 
points are the suggestions for many problems.   

1) Establish new governmental regulation methods to guide the healthy development of expressways; 

2) Formulate a scientific highway development plan to enhance the capacity for sustainable 
development; 

3) Establish a correct view of achievements and enhance the awareness of potential dangers. 

3.2 The Development Strategy of Transportation Infrastructure Investment to Economic 
Growth 

The increase of investment in transportation infrastructure construction can ensure the rapid transfer 
of production factors and optimization of resource allocation in each region of the enterprise, realize 
the continuous optimization and upgrading of industrial structure in each region of the society, and 
finally achieve the effect of promoting China's economic growth.   

With the continuous improvement of transportation network, the economic relations between regions 
are getting closer and closer, which greatly improves the accessibility between regions. It turns out 
that a lot of labor is being imported to areas with heavy traffic. The increase of labor force can provide 
enough human resources for students of industrial technology development, solve the current 
situation of labor shortage, improve the efficiency and quality of production management of cultural 
industry, increase income and increase yield rate, thus playing a positive role in promoting education 
for the continuous development of regional social economy.   

With the rapid development of social economy, many transportation projects have been overloaded 
in the early stage of construction, and the problem of road congestion occurs frequently, which 
seriously affects the transportation efficiency. In order to ensure information security, smooth traffic, 
effectively improve China's road capacity, and provide a good road traffic network environment for 
regional market economic and social development and convenient travel, it is necessary to further 
promote the optimization and upgrading of road network to strengthen the connection of different 
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levels of enterprise road network. Improve the regional road network, improve the regional road 
network planning.   

Encourage and attract a wide range of social capital, actively invest in the construction of transport 
infrastructure projects. The introduction of Chinese social development capitalism can reduce the 
financial burden of the government, make full use of the social surplus funds of enterprises, increase 
the construction of transportation infrastructure and education facilities, and improve the social public 
interests of students. 

4. Conclusion 

The development of expressways has laid a good foundation for the sustained and rapid growth of 
national economy and brought about the growth of total social output value. The achievements are 
encouraging, but they also bring with them resource and ecological externalities.   

To solve the problem of expressway externality scientifically, it is necessary to study expressway 
externality first. Externality is an important index to measure highway attributes. However, the 
quantitative calculation of highway externality is a difficult problem in the economic field. This paper 
takes the input - output model as reference, carries on the theoretical analysis to the expressway 
externality, makes it more concrete and scientific. The externalities of expressways can be quantified 
through the process of establishing a model by introducing the factor analysis of China's economic 
inventory and flow and the consumption coefficient. In addition, due to the limitation of statistical 
data, this paper only studies the externality of expressway from the theoretical perspective, and the 
quantification of externality will become the author's next research content.   

It should be emphasized that the research method of expressway externality is not to limit the 
development of China's expressway, but to attract people's attention to expressway externality, so as 
to understand the constant development and change rules of market economy and the direction of 
future efforts. The sustainable development of expressway can be a strong support for the sustainable 
development of social economy only when the consciousness of resource and ecological crisis is set 
up in the process of expressway development. 
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