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Abstract

:

Transportation is an important factor affecting the balance of regional economic pattern. The construction of high-speed railway enhances the mobility of population, capital, technology and information resources between urban and rural areas. Will it further affect the income gap between urban and rural areas? Based on the nonlinear time-varying factor model, this paper analyzes the convergence of urban-rural income gap with the angle of high-speed railway. After rejecting the assumption of overall convergence in the traditional four economic regions, three convergence clubs of urban-rural income gap were found. For these ordered logit regression model is used to explore the initial factors that may affect the formation of “convergence club”. Empirical results show that the construction of High-speed railway has effectively narrows the urban-rural income gap in China, but it is not the cause of the formation of the three convergence clubs. The convergence effect of High-speed railway on the urban-rural income gap in China is still relatively weak.
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1. Introduction


Since the reform and opening up, China’s economy has maintained rapid growth. The income level of residents in urban and rural areas also has increased significantly. In recent years, China’s urban-rural income gap has shown a long-term gradual decline, but in absolute terms, it is still substantial. According to the National Bureau of Statistics, the disposable income ratio of urban and rural residents in China during 2017 was 2.71:1 [1]. Although it has declined compared with previous years, it is still one of the important factors that constraints China’s economic development. In 2014, China’s economic development has entered a new normal era. Under the background of the new economic development in the future, China’s economic development will pay more attention to structural adjustment, regional development and income distribution. Under the grim situation of China’s urban-rural income gap, it is debated how to find a solution. Approaching this gap is an important issue of concern to academics and government.



Due to the complexity of economic development and the variability of social conditions, there are many factors affecting the income gap between urban and rural areas. In the past decade, China’s high-speed railway has developed rapidly. Chen et al. (2018) used high-speed rail parking frequency data in 274 cities in China from 2007 to 2014 to examine the impact of high-speed rail development on the income gap between urban and rural residents. The research results show that the development of high-speed rail is generally conducive to the narrowing of the income gap between urban and rural residents in China. Moreover, population flow and capital flow are important mechanisms for the development of high-speed rail to narrow the income gap between urban and rural residents in China [2].



Does high-speed railway affect the income gap between urban and rural areas to form a convergence club? The research goal of this paper is to evaluate the impact of the opening of high-speed railway on urban-rural income gap based on club convergence and deeply analyze the mechanism of high-speed railway’s economic convergence effect on urban-rural income gap. The high-speed railway is both capital-intensive and labor-intensive large-scale transportation infrastructure. Its investment in construction and operation can have a profound impact on social and economic activities. The purpose of this paper is to find the convergence characteristics of urban-rural income gap under high-speed rail network situation. The contributions of the paper are as follows. At first, the paper firstly discusses the impact of the opening of high-speed railway on club convergence of urban-rural income gap in China with the nonlinear time-varying factor model. Secondly, three convergence clubs of urban-rural income gap in China are found. Thirdly, it is found that the construction of High-speed railway has effectively narrows the urban-rural income gap in China, but it is not the cause of the formation of the three convergence clubs. The convergence effect of High-speed railway on the urban-rural income gap in China is still relatively weak. It will enrich the impact of traffic on regional balance development. At the same time, it provides reference for alleviating the income gap between urban and rural areas in China. It also provides a policy basis for the implementation of regional balanced development strategy.



The rest of this research is organized as follows: In Section 2 we provide literature review follows, and Section 3 describes heterogeneity of urban-rural income gap within China’s cities. The convergence club identification is being introduced in Section 4. The causes of convergence club are discussed in Section 5. Finally, conclusions are drawn in Section 6.




2. Literature Review


High-speed rail is a type of rail transport that operates significantly faster than traditional rail traffic. New lines in excess of 250 km/hr and existing lines in excess of 200 km/hr are considered to be high-speed rail [3]. High-speed railway has brought great impact on many aspects of social & economic life. Many scholars have conducted numerous research works on the influence of HSR. Zhang, et al., and Chai, et al. focus on the impact of HSR on aviation [4,5,6]. Li, et al., and Vickerman, et al. Discuss on the impact of HSR on economic growth [7,8,9,10,11,12,13,14,15,16]. Besides, some scholars pay attention to the social impact of HSR [17,18]. Chen et al., and Jiang, et al. take explorative analysis on the impact of HSR on regional income disparities and found that HSR can accelerate regional economic convergence and reduce the regional income disparities [19,20].



With regard to the urban-rural income gap, Chinese scholars have carried out many constructive studies on this theme. The researches mainly focus on the status quo of urban-rural income gap, analysis of its causes, measurement and convergence issues In the related research on the convergence of urban-rural income gap, Wang et al. (2016) used the panel data of 71 counties in Wuling Mountain District from 2000 to 2012 to empirically examine the urbanization process, financial development and financial expenditure. Other factors promote the convergence of urban-rural income gap [21]. Deng (2016) used Hansen’s panel threshold model to construct a nonlinear panel threshold model using China’s 1997-2014 provincial panel data to study the impact of urbanization and industrialization on urban-rural income gap [22]. Song and Wang (2018) used data in 262 prefecture-level cities from 2000 to 2016 to explore the dynamic convergence of urban-rural income gap from the perspective of urban scale and analyze the influences of urban-rural income gap between population migration and household registration [23]. Wu (2019) used panel data from 1999 to 2017 in 30 provinces in China to construct a convergence model between government investment and urban-rural income gap. Research shows that the convergence of government investment structure promotes the convergence of urban and rural income gaps. Therefore, preventing government investment from being too fast can effectively reduce the urban-rural income gap [24]. Xu and Zhang (2019) used panel data from 30 provinces other than Tibet in China from 2000 to 2016 to analyze the dynamic evolution of China’s urbanization and urban-rural income gap. The spatial and temporal effects of new urbanization on China’s urban-rural income gap are also discussed. The study clarifies whether the transformation of urbanization can promote the convergence of the urban-rural income gap in China [25]. Besides China, some scholars conduct research on club convergence about income in other regions. Bartkowska, M., & Riedl, A. (2012) used two-step method and ordered logit model to analyze convergence clubs in per capita incomes of European regions. It is found European regions form six separate groups converging to their own steady state paths. The level of initial conditions such as human capital and per capita income plays a crucial role in determining the formation of convergence clubs among European regions [26]. Canova, F. (2004) developed a predictive density approach to identify convergence clubs in Organization for Economic Co-operation and Development (OECD) countries [27]. Galor, O. (2007) used Unified Growth Theory to explain the emergence of convergence clubs [28].



In the study of the convergence of urban-rural income gap, most scholars focus on the impact of urbanization, population migration, regional economic growth, human capital and other factors on the convergence of urban-rural income gap [29,30,31,32,33,34,35,36,37,38]. However, the impact of high-speed rail on the convergence of urban-rural income gap has not yet been discussed. The research will shed some light on the understanding of how HSR influence the convergence of urban-rural income gap. The research results can provide reference for investment construction of high-speed rail and narrowing the income gap between urban and rural areas in China.




3. Heterogeneity of Urban-Rural Income Gap in China’s Cities


The factors affecting the income gap between urban and rural areas arise from many aspects such as nature, economy, society and culture [39,40,41]. Consumption expenditure ratio of urban and rural residents, urbanization level, population migration, regional economic growth and human capital are all important factors affecting the income gap between urban and rural areas. Based on the feasibility of data collection, we first calculate the mean and coefficient of variation of the urban-rural income gap of 274 prefecture-level cities in China (see Figure 1). The ratio of the per capita disposable income of urban residents to the per capita disposable income of rural residents is used as a measure of the income gap between urban and rural areas. The selected research period is from 2005 to 2017. The data are collected from the China Regional Statistical Yearbook and China’s City Statistical Yearbook.



From Figure 1 it can be identified the average income gap between urban and rural areas that the urban-rural income gap in China continued to grow before 2007. However, it has showed clear downward trend thereafter. In terms of the difference in urban-rural income gap, the coefficient of variation is an indicator reflecting σ convergence. The larger the value, the higher the dispersion of urban-rural income gap among cities. The trend of coefficient of variation of urban-rural income gap in prefecture-level cities in China has experienced a process of increasing first and then decreasing. The coefficient of variation reached its highest value in 2007. It shows that the difference in urban-rural income gap between cities shows a process of σ convergence.




4. Convergence Club Identification


The basic concept of convergence came first from Solow’s neoclassical growth model (Solow, 1956), starting with Baumol (1986) [42,43]. It has been used in different economic processes involving groups of regions or units. Generally there are three types of convergence: β-convergence, σ convergence and club convergence. β-convergence implies that the units analyzed converge to one another in the long run. σ convergence implies convergence that is conditional on the units having similar characteristics. Club convergence means that a set of economies with similar conditions and structural characteristics will tend to converge to the same steady state [44]. Phillips and Sul (2007) proposed the concept of relative convergence, which considers the transition path of each country together with its growth performance to find convergence [44].This concept can be easily extended to the field of convergence in income gap.



4.1. Club Convergence Test Method Based on Nonlinear Time-Varying Factor Model


This paper first explains the logt test method based on nonlinear time-varying factor model [45]. Then the paper gives the steps to identify the convergence club according to the logt test method. The identification steps of the convergence club was obtained by simplifying on the basis of Phillips and Sul (2007) [44].



4.1.1. Logt Test


At first a simple factor model is built as follows:


   X  it   =  δ i   μ t  +  ϵ  it    



(1)







The model is designed to capture the evolution of individual Xit with respect to μt under the influence of two heterogeneity factor system terms δi and error term εit. Among them, δi measures the heterogeneity distance between the public factorμt and the system part Xit, μt represents the common behavior of Xit aggregation, which reflects the influence of individual behavior plus common factors. It should be pointed out that although the system termδi expresses the heterogeneity of individuals, this heterogeneity does not change with time. Therefore, when considering the heterogeneity of individuals with time-varying characteristics, the following improvements are needed:


   X  it   =  δ  it    μ t   



(2)







Among them, δit expresses the change of individual heterogeneity with time, including the random component εit. Therefore, equation (2) contains the time-varying characteristics of individual heterogeneity and the common trend term of the system, which is the nonlinear time-varying factor model.



To model the time-varying parameter δit, we define a relative transfer coefficient:


   h  it   =    x  it      N  − 1     ∑   i = 1  N   x  it     =    δ  it      N  − 1     ∑   i = 1  N   δ  it      



(3)






   H t 2  =  N  − 1     ∑  i = 1  N     (  h  it   − 1 )  2     



(4)







Specifically, the hit relative transfer coefficient, Ht2 is its variance. Since the common growth path, that is, the common factor portion is eliminated, when the convergence occurs, hit→1, Ht2→0.



Further, in order to verify the null hypothesis of convergence, it is also necessary to construct a semi-parametric model:


δit = δi + δiζit/L(t)t−α



(5)




where δi is fixed and does not change with time t; σi is a heterogeneous scale parameter; ξit is subject to iid(0,1); L(t) is a slowly changing function and when t→∞, L(t)→∞; α is the decay rate. The semi-parametric model shows that as long as α≥ 0 is satisfied, δit→δi, that is, the convergence is established.



Based on the above derivation process, the null hypothesis of the test convergence can be written as follows:


H0:δi = δ and α ≥ 0



(6)






HA:δi ≠ δ or α < 0



(7)







In order to verify the original hypothesis of convergence, regression is performed using the following formula:


  log  (     H 1     H t     )  − 2 logL  ( t )  = a + blogt +  μ t   



(8)




where L(t) = log(t + 1); t = [γT], [γT] + 1,...,T; γ is the parameter determining the starting time t, according to Monte Carlo simulation experiment of Phillips and Sul. As a result, γ = 0.3, a = 0.5b, and then heteroscedasticity and autocorrelation (HAC) one-sided T test. If tb ≥ −1.65, the null hypothesis cannot be rejected. Otherwise the null hypothesis is rejected. Since the above method utilizes a cross-sectional variance ratio to perform a linear regression of the logt time series, this convergent regression test is called a logt test.




4.1.2. Convergence Club Identification Step Based on Logt Test


When the null hypothesis of the convergence of all cities is rejected, it can be further identified according to the principle of logt test whether there is a convergence club. The identification method is an endogenous convergence club identification method. It is based entirely on urban-rural income disparity data for each city and is not based on any external criteria such as geographic zoning. The specific identification steps are as follows:



Step 1: Sort the individual segments. The basis is:


     (  T −  [  Ta  ]   )    − 1     ∑   t =  [  Ta  ]  + 1  T   X  it   , a = 1 − f  



(9)







The observations are sorted in descending order, and the time span f of the observations is selected. The value of f is chosen as 1/2.



Step 2: Identify the initial core group. Select the first two cities in the results of step 1 and do the logt test. If the original hypothesis is rejected, the first city is removed, the second and third cities are grouped into new groups, and the logt test is performed. Repeat above processes until you find two cities that cannot reject the null hypothesis. These two cities are the initial core groups and jump to step 3. If you traverse all two cities, you can’t find the initial core group, indicating that there are no converging clubs and all cities are not aligned with each other.



Step 3: Identify the new core group members. According to the ranks arranged in the first step, the cities that have not been inspected together with the initial core group members are added to the initial core group one by one for logt test. In order to cluster members of similar nature as much as possible, the standard c of the selected club is set. c will be significantly higher than the threshold of the convergence club - 1.65, generally recommended c = 0. Here c is chosen as 0. According to this cycle, after traversing all cities, all members of the core group are identified, and one convergence club is obtained. Phillips recommends numerical simulations, selecting a 50% significance level for a sample of 20 or 50; a 40% significance level for a sample of 100; and a 20% significant level for a sample of 200. The significant level chosen in this paper is 20%.



Step 4: Do a logt test on all cities that do not belong to the Convergence Club in Step 3. If you cannot reject the null hypothesis, then these cities are considered as a convergence club. If you reject the null hypothesis, repeat steps 1 through 3. Circulate this until you can identify all existing convergence clubs.



Step 5: Convergence clubs formed according to the clustering process are carried out with the members entering the core group criteria. Therefore, at a significant level of 5%, there may still be convergence between different clubs, which need to be combined to merge the clubs with tk > −1.65 into one group. The specific integration methods are as follows:



The first is the column value. In the club group, you get M Convergence Clubs: Club1, ..., ClubM. A logt test is performed for every two adjacent clubs. Let m = 1, 2, ..., M−1, and obtain the tm value of the (M−1) group. The second is the combination: starting from the first group, if tm > −1.65 is satisfied and tm > tm+1, the two groups are merged and the first step is repeated; if not, the remaining group remains as a single group.





4.2. Identification of the Convergence Club


4.2.1. Judgment of Overall Convergence


Before identifying the Convergence Club, the overall urban-to-urban income gap convergence was judged by performing logt tests on 274 prefecture-level cities in China. Using the methods and steps in Section 4.1, 274 cities were fitted to obtain the following estimation results.


      log  (     H 1     H t     )  − 2 logt = 0.4934 − 0.3163 logt       ( 5.34 )   ( − 3.20 )      



(10)







It can be seen that b = −0.3163, tb = −3.2, far less than the convergence threshold of −1.65 at the significant level of 5%. Therefore, there is no overall convergence in the urban-rural income gap in China. It is necessary to explore whether there is a region where economic growth converges to the club. According to the division standard of the National Bureau of Statistics for economic regions in 2011, the convergence test of the clubs in the four major economic zones of northeast, eastern, central and western regions was obtained with the regression results shown in Table 1. It can be found that there is a convergence of the urban-rural income gap in the northeastern region and the western region, while the eastern and central regions do not have the convergence of the urban-rural income gap. This shows that although the division of the traditional economic zone reflects the facts of urban and rural areas to some extent. The spatial correlations of the development of income gap can be identified, but it cannot accurately reflect the internal relationship and similarity of regional income gap between urban and rural areas. Only some economic regions can meet the criteria for judging the convergence of urban-rural income gap. The study of Xu and Zhang analyzed the dynamic evolution of urbanization and urban-rural income gap in China, as well as the spatiotemporal effects and differences of new urbanization on urban-rural income gap in China. It was found in this study that there is an obvious regional heterogeneity in the impact of urbanization transformation on urban-rural income gap. With the in-depth transformation of urbanization, the urban income gap in the eastern region is still significantly expanding, while the expansion trend in the central region is not obvious, and the expansion trend in the western region is restrained [25].The convergence of the income gap between urban and rural areas in the western region further verifies the conclusion of Xu and Zhang that the widening trend of the income gap between urban and rural areas in the western region has been restrained.




4.2.2. Convergence Club Judgment


	(1)

	
Divide 274 cities into 4 groups. If t > −1.65, it means that the individual in the club has a convergence trend.




	(2)

	
Add the data of the remaining cities to the core group in turn. At this time, the t value is increased from −1.65 to 0, and there is still a possibility of convergence at the 20% significance level between the groups.




	(3)

	
Integrate the four groups according to the club integration method. The third largest convergence club for urban and rural income gaps in China was obtained (see Table 2 for detailed club convergence). On the surface of the inspection, the three clubs all showed significant convergence, and most of the cities were located in the first two clubs. According to the club rankings, the average urban-rural income gap of the club members showed a downward trend.








4.2.3. Analysis of Empirical Results


Table 3 shows the distribution of convergence clubs in China’s four major economic zones. In general, most cities in the western region are located in the first club. The cities in northeast region are mainly distributed in the First Club and the Second Club. The central and eastern regions are distributed in all three major clubs.



It could be observed the variation coefficient of the urban-rural income gap among different clubs. As shown in Figure 2 below, we can clearly see that the coefficient of variation of urban-rural income gap among different clubs fluctuates constantly. Overall, we have experienced the process of expanding and then shrinking. Since 2009, the three clubs have shown a process of continuous convergence. It shows that the income gap between urban and rural areas within the club is constantly narrowing.






5. Causes of Club Convergence


For studying further the factors affecting the urban and rural income gap club grouping, this paper will use the ordered logit model to conduct regression analysis on the club grouping and explore the effects of internal determinants of the urban-rural income gap convergence club formation.



5.1. Variable Selection and Model Construction


According to the needs of the empirical research and considering the availability of data, this paper selects: (1) The level of local economic development (devel), expressed by the per capita GDP of each city. The level of local economic development is an important influencing factor of social development, such as the urban–rural income gap. (2) The degree of local intervention (gbeha), measured by the ratio of local fiscal expenditure to local GDP. The degree of local intervention denotes the government management capacity, which is crucial to social development.(3)Foreign direct investment (fdi), measured by the proportion of actual use of foreign capital in GDP in the year of Chinese Yuan (CNY) conversion. The fdi reflects the openness of a city. It is the representative of the government performance. The fdi brings the introduction of foreign enterprises and causes the hiring of more employees. It determines the income levels of different residents. It is also an important factor of the urban–rural income gap. (4) High-speed rail effect (gt), measured by the number of high-speed railway stations opened. (5)The proportion of urban population to total population, measured by the level of urbanization(urb). Urbanization is an important factor that will influence the income gap between urban and rural residents.(6)The industrial structure, measured by the sum of the added value of the secondary industry and the added value of the tertiary industry as a percentage of GDP (ind). Industrial structure determines the income level of residents. It is an influencing factor for the income gap. The sample interval is from 2005 to 2016. The data mainly come from the Economy Prediction System (EPS) China database, the statistical yearbook of each city, the website of the China Railway Corporation, the news reports or announcements of the National Railway Administration, and the website of the China Railway Corporation 12306. All the data except devel and gtare relative indexes. To avoid the difference of units, the variable devel is calculated with 10,000 RMB.Here we focus on the High-speed railway effect on the urban-rural income gap. Based on the literature review and above analysis, the hypotheses are constructed as follows:



Hypothesis 1.

High-speed railway effect of urban-rural income gap is significant.





Hypothesis 2.

High-speed railway effect of convergence of urban-rural income gap is significant.





According to the regression results estimated by the panel fixed effect model, as shown in Table 4, we have determined the influencing factors of the urban-rural income gap. It can be seen that the regression coefficient is negative and significant at 1% level. The results shows High-speed railway effect (gt) have significant negative effects on the urban-rural income gap. It shows the hypothesis 1 is correct. High-speed railway effect of urban-rural income gap is significant. Besides, foreign direct investment (fdi), local economic development level (devel), and urbanization rate (urb) also have significant negative effects on the urban-rural income gap. In other words, the construction of High-speed railway, foreign direct investment, urbanization, and the improvement of regional development levels are conducive to narrowing the urban-rural income gap in China. The degree of local intervention (gbeha) and industrial structure changes (ind) have significant positive effects on the urban-rural income gap. It can be found that the intervention of local governments is an important factor in expanding the urban-rural income gap in China. Moreover, the industrial structure upgrade has widened the urban-rural income gap.



We use the indicators that significantly affect the urban-rural income gap in the above regression analysis as the independent variables of the ordered logit model. Then the ranked logit regression method is used to test the factors that affect the three major convergence clubs. The club categories (club1 ~ club3) as explained variables are ordered discrete variables. In this paper, ordered logit model is used to explain the mechanism of club classification. Through the model analysis of various factors on the probability of the formation of convergence club. In this paper, the club’s category value is 1, 2, 3, the model is set as follows:


Y* = x’β + ε



(11)







Among them, y* is the latent variable corresponding to the explained variable “club category (y)”. x’ is the set of explained variables, including devel, gbeha, fci, gt, urb and ind. β is the parameter to be estimated. ε is the random disturbance term. Its selection rules meet the following conditions:


  y =  {     1     2     3             y *  ≥  a 0         a 0  ≤  y *  ≤  a 1         y *  ≥  a 1       



(12)







Among them, α 0 < α 1 < α 2 is the parameter to be estimated, also known as threshold or cut. y is the rating score, which is 1, 2,3. y represents the category of the club. For example, y = 1 represents club1. If β > 0, with the increase of x ′, the probability of y * in the higher category will increase, which means that the category of the club will increase. Based on this, the probability effect of each independent variable on the observation value y of the dependent variable can be calculated.




5.2. Empirical Results and Discussion


Table 5 shows the orderd logit model parameter estimation results with y* as the dependent variable. It can be seen that fdi, indand gebha have a significant effect on the latent variable y*. The estimated β of fdi is 11.6, which is significantly positively correlated at the 1% level. The estimated value of β for gebha is −3.957, which is significantly negatively correlated at the 1% level. The estimated value of β for ind is −1.275, which is significantly negatively correlated at the 5% level.The independent variables gt, devel, and urb have no significant effect on the latent variable y*. In other words, although the construction of High-speed railway, the improvement of regional development level and urbanization can effectively reduce the urban-rural income gap between cities, it is not an important factor in forming the three convergence clubs. It shows hypothesis 2 is not correct. High-speed railway effect of convergence of urban-rural income gap is not significant. This indicates that the current impact of China’s High-speed railway construction on the urban-rural income gap is relatively weak compared to the impact of local government intervention and foreign direct investment.



It should be pointed out that since the ordered logit regression uses the maximum likelihood method to estimate the regression coefficient, the size of the above regression coefficient does not have the meaning of the marginal effect, and the direction of the influence of the variable on the interpreted variable can only be explained according to its symbol analysis. Further exploration of the marginal effects of each influencing factor on the probability of each club is shown in Table 6.



According to the estimation results in Table 6, it can be seen that with the increase of foreign investment, the possibility of the city belonging to the club1 will decrease, and the possibility of belonging to the club2 and club3 will increase. As the level of local government intervention increases and the industrial structure upgrades, the possibility of the city belonging to the club1 will increase, and the possibility of belonging to the club2 and club3 will increase. In other words, foreign investment will help cities converge to clubs with lower average urban-rural income gaps. Local government intervention and industrial structure upgrade will promote cities to converge to clubs with high average urban-rural income gap.





6. Conclusions


Since the reform and opening up, China’s economy has shifted from high-speed development to a new normal of medium-to-high-speed growth in the latter period [46]. Whether China can cross the current middle-income trap after the economic slowdown and achieve regional coordinated development is still a puzzle. Exploring the convergence of urban-rural income gaps can provide a basis for the formulation of national and regional industrial policies.



This paper examines the urban-rural income gap of prefecture-level cities from 2005 to 2016 through the nonlinear time-varying factor model for automatic identification and grouping, then tests the conditions and internal mechanisms that determine the convergence of urban-rural income gaps. This study found the following results: In the traditional four economic regions of China, the convergence of urban-rural income gap exists in the northeast and the west, while the convergence of urban-rural income gap does not exist in the east and the middle. Although the division of traditional economic zones reflects the spatial correlation of the development of urban-rural income gap to some extent, and it cannot accurately reflect the internal relationship and similarity of the change of regional urban-rural income gap. Only some economic zones meet the criteria of convergence of urban-rural income gap. However, cities are divided into three major convergence clubs by logt test. The eastern and central regions are scattered in three clubs. The western region and the northeast region are concentrated in the largest club.



Secondly, the construction of High-speed railway has effectively narrows the urban-rural income gap in China, but it is not the cause of the formation of the three convergence clubs. The convergence effect of High-speed railway on the urban-rural income gap in China is still relatively weak. Related research shows that the impact of High-speed railway on urban economic growth is relatively lagging behind. Moreover, in some cities, the opening time of the High-speed railway is relatively late, and the role has not yet appeared. Therefore, the sample data still has certain limitations.



Thirdly, foreign direct investment promotes cities to converge to high-class clubs with lower average urban-rural income gap. Local government intervention and industrial structure upgrades will promote cities to converge to low-class clubs with higher average urban-rural income gap.



Based on the above research conclusions, we propose the following policy recommendations. In the construction of High-speed railway, it is necessary to carry out overall planning considering the changes of the industrial structure and the equalization of welfare. Providing farmers with supporting policies and other opportunities to enable the High-speed railway to bring better urban back-feeding effects and narrow the urban-rural income gap. The government needs to reverse the urban bias policy in terms of fiscal expenditure and investment. To achieve coordinate development in urban and rural areas, China’s government should provide more infrastructure construction and financial investment in education, healthcare, social security or other social undertakings in rural areas.
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Figure 1. Mean and coefficient of variation of urban-rural income gap in 274 administrative regions in China. 
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Figure 2. Coefficient of variation of urban-rural income gap among clubs. 
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Table 1. Convergence test of the four major economic zones.
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	Region
	Provinces, Municipalities, Autonomous Regions
	t Value
	Convergence





	North-east area
	Heilongjiang, Jilin, Liaoning
	−0.73
	Yes



	East area
	Beijing, Tianjin, Hebei, Shanghai, Jiangsu, Zhejiang, Fujian, Shandong, Guangdong, Hainan
	−3.40
	No



	Central Region
	Shanxi, Anhui, Jiangxi, Henan, Hubei, Hunan
	−6.30
	No



	Western Region
	Inner Mongolia, Guangxi, Chongqing, Sichuan, Guizhou, Yunnan, Shaanxi, Gansu, Qinghai, Ningxia, Xinjiang
	−1.02
	Yes
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Table 2. China’s urban and rural income gap convergence trend club group integration results.
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	Club
	Group
	Number of Cities
	Coefficient b
	t Value
	S.E.
	Mean of Urban-Rural Income Gap





	Club1
	1
	167
	0.2017
	1.41
	0.1427
	2.8050



	Club2
	2, 3
	85
	0.3741
	1.44
	0.2606
	2.2011



	Club3
	4
	5
	0.3972
	1.68
	0.3972
	2.1033



	Divergence
	5
	17
	−1.3583
	−14.31
	0.9494
	2.5420
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Table 3. Distribution of clubs in the four economic zones.
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	Club
	Number of Cities
	Distribution Area





	Club1
	167
	western region (67), central region (51), eastern region (34), northeastern region (15)



	Club2
	85
	eastern region (39), central region (27), northeastern region (11), western region (8)



	Club3
	5
	eastern region (3), central region (2)
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Table 4. Fixed effect model regression results.
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	Model
	1
	2
	3
	4





	devel
	−0.0762359***

(0.0046241)
	−0.067033***

(0.0045977)
	−0.0620697***

(0.0046505)
	−0.0631602***

(0.0050142)



	urb
	−0.2297582***

(0.0484925)
	−0.1480799***

(0.0489607)
	−0.1391756***

(0.0487126)
	−0.2171518***

(0.0499533)



	gt
	−0.0634502***

(0.0196414)
	−0.0520909***

(0.0192339)
	−0.0686494***

(0.0193361)
	−0.0683473***

(0.0191887)



	fdi
	
	−4.840153***

(0.5251888)
	−4.290662***

(0.5306807)
	−4.351761***

(0.5274679)



	gebha
	
	
	0.8348368***

(0.1429672)
	0.9678393***

(0.1452194)



	ind
	
	
	
	0.3343478***

(0.1278829)



	_cons
	2.984747***

(0.0206154)
	3.009603 ***

(0.0211706)
	2.851538 ***

(0.0342922)
	2.569233***

(0.1102339)



	Prob > F
	0.0000
	0.0000
	0.0000
	0.0000







*** p < 0.01, ** p < 0.05, * p < 0.1.
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Table 5. Estimation results of the ordered logit model.
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	Club
	Coef.
	St.Err.
	t-Value
	p-Value
	[95% Conf
	Interval]
	Sig





	gt
	0.035
	0.073
	0.48
	0.634
	−0.109
	0.179
	



	fdi
	11.738
	1.963
	5.98
	0.000
	7.892
	15.585
	***



	gdp
	0.021
	0.019
	1.11
	0.268
	−0.016
	0.058
	



	gebha
	−4.500
	0.685
	−6.57
	0.000
	−5.842
	−3.158
	***



	czl
	0.173
	0.195
	0.89
	0.374
	−0.209
	0.556
	



	ind
	−1.275
	0.502
	−2.54
	0.011
	−2.259
	−0.292
	**



	cut1
	−0.793
	0.440
	.b
	.b
	−1.655
	0.068
	



	cut2
	2.539
	0.456
	.b
	.b
	1.646
	3.433
	







*** p < 0.01, ** p < 0.05, * p < 0.1.
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Table 6. Average marginal effect results of the ordered logit model.
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	dy/dx
	Std.Err.
	z
	P > z
	[95%Conf.
	Interval]





	fdi
	
	
	
	
	
	



	_predict
	
	
	
	
	
	



	1
	−2.582
	0.422
	−6.12
	0
	−3.409
	−1.755



	2
	2.348
	0.383
	6.13
	0
	1.597
	3.098



	3
	0.234
	0.049
	4.76
	0
	0.138
	0.331



	gebha
	
	
	
	
	
	



	_predict
	
	
	
	
	
	



	1
	0.99
	0.147
	6.73
	0
	0.702
	1.278



	2
	−0.9
	0.134
	−6.74
	0
	−1.162
	−0.638



	3
	−0.09
	0.018
	−5.07
	0
	−0.125
	−0.055



	ind
	
	
	
	
	
	



	_predict
	
	
	
	
	
	



	1
	0.281
	0.11
	2.55
	0.011
	0.065
	0.496



	2
	−0.255
	0.1
	−2.55
	0.011
	−0.451
	−0.059



	3
	−0.025
	0.011
	−2.41
	0.016
	−0.046
	−0.005
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