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Abstract

:

Although much of the recent research has explored the relationship between domestic tourism and income inequality among regions, provinces, and cities, few studies have examined the impact of domestic tourism on income inequality between urban and rural areas within a region. This paper uses a panel dataset covering China’s 31 provinces for 21 years to investigate the spatial spillover effect of domestic tourism on urban-rural income inequality. An increase in domestic tourism revenue in neighboring provinces leads to a reduction in the local province’s urban-rural income inequality. Innovatively, we decompose domestic tourism revenue and consider the circumstances in different provinces. An increase in the number of neighboring provinces’ domestic tourists’ arrival decreases the local province’s urban-rural income inequality in western provinces but increases the inequality in eastern provinces; the effect is insignificant in central provinces. In order to improve urban-rural income inequality by attracting domestic tourists, this study suggests a collaborative strategy for the western region, a low-priority strategy for the central region, and a mitigation strategy for the eastern region.
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1. Introduction


Income inequality poses a significant threat to health equity, education justice, economic growth quality, social integration, and sustainable development [1]. According to the pro-poor growth theory and the trickle-down effect, domestic tourism can reduce income inequality [2,3,4]. Empirical studies have supported the role of domestic tourism on income inequality in Sapa, Vietnam [5], Brazil [6], and 60 countries [7]. However, existing research mainly focuses on domestic tourism’s effect on income inequality among regions, provinces, and cities [4,8,9], and studies concerning the impact of domestic tourism on urban-rural income inequality are rare.



Urban-rural income inequality herein means the income inequality between urban areas and rural areas. China’s income inequality problem has been severe in recent years [10]. China’s urban-rural income inequality attracts more attention because China has registered one of the highest urban-rural income ratios in the world [11]. From 1997 to 2019, the mean per capita disposable income of urban residents was three times higher than that of rural residents [12]. According to Chang [13], urban-rural income inequality is “the most critical factor” of China’s income inequality. Therefore, it is important to understand this main driver of income inequality.



This article conducts an empirical evaluation of domestic tourism’s spillover effects on income inequality between urban areas and rural areas within provinces based on a sample of 31 provinces in China from 1998 to 2018. First, this study examines the spillover effects by using weight matrices based on geographical location, geographical distance, and the shortest railway time. Second, this study decomposes domestic tourism revenue and considers circumstances in different provinces.



This study supplements the existing literature on domestic tourism’s impact on income inequality by focusing on urban-rural income inequality with spatial spillover effects. Our results could help the government design policies that reinforce the pro-poor impact of domestic tourism. We expect the study to provide provinces in different regions with concrete strategies to achieve domestic tourism’s positive role in improving urban-rural income equality effectively.




2. Literature Review


The literature regarding the effect of tourism on income inequality has three different concerns. The first concern is income inequality, such as geographic scope and population scope. The second indicates that domestic tourism may be mixed with international tourism as tourism. The third studies the spatial effects of income inequality and tourism.



2.1. Income Inequality


There already exists a huge amount of literature focusing on the impacts of tourism on income across countries, provinces, or regions. Williams and Shaw [14] suggest that tourism extends development from developed centers to less developed areas. For instance, Li et al. [4] suggest that domestic tourism could narrow economic inequality among Chinese provinces. Theoretically, tourism can affect income inequality by three channels: changes in prices, earnings of households, and government revenues [15].



The literature on tourism’s impact on the poor or rural residents substantially outnumbers the studies on domestic tourism’s impact on both rural and urban residents. Mitchell and Ashley [16] point out pro-poor assessment of tourism. Ample empirical evidence supports the view that tourism development influences the poor, such as in Sapa, a popular tourist destination in Vietnam [5], in American rural areas [17], in tourism-intensive economies [2], and in developing economies [7,18,19]. Mahadevan and Suardi [2] recommend using relative poverty or the poverty gap as a measure to assess tourism’s impact on income distribution.



Due to a series of urban-biased policies during the central planning era, urban-rural income inequality in China is one of the highest in the world [11] and is the main reason for the great nationwide disparity in China [13]. Liu et al. [20] consider it one of the main bottlenecks straining sustainable development. Research examining the effects of tourism on the income inequality between urban and rural residents within areas is more limited and, hence, is more critically needed.




2.2. Tourism


The literature regarding the impact of tourism on urban-rural income inequality in China usually considers domestic and international inbound tourism as a whole. For instance, using the data from 30 provinces from 1999 to 2008, Zhao [21] finds that tourism significantly increases the rural per capita real income but has no impact on urban per capita real income.



A notable exception is the research of Shi et al. [22], who investigate the effect of inbound tourism on urban-rural income inequality. They report that local and neighboring inbound international tourism in western China significantly improve local urban-rural income equality. In addition, they indicate that neighboring inbound tourism significantly increases local urban-rural income inequality in the eastern region.



Domestic tourism represents a large share of the total tourism volume in China. However, no prior study has addressed domestic tourism’s role in reducing urban-rural income inequality.




2.3. Spatial Effects


Prior research has shown the spatial effects of income inequality. Sampson [23] highlights a theory of neighborhood effects of income inequality among American cities. Reardon and Bischoff [24] suggest that income inequality influences the large-scale spatial segregation of affluence, and then affects income segregation. In China, the distribution of the rural poor exhibits an obvious spatial agglomeration feature [25]. In central and western China, poverty appears to be concentrated in remote deep mountainous areas, minority areas, and border areas among the provinces; poverty also gathers in southwestern China.



A series of studies have indicated spatial spillover effects of domestic tourism development in many countries, such as Italy [26], Spain [27], and Korea [28]. In China, Yang and Fik [29] recognize the positive spatial spillover effects in domestic tourism’s growth rate. Moreover, Ma et al. [8] find that domestic tourism has a significant positive spillover effect on China’s urban economic growth, although the direct effect on local economies is negligible.



Therefore, it is necessary to capture this spatial spillover effect by specifying a spatial dependence term in the empirical model, which assumes that income inequality of a particular province is influenced by income inequality of its neighboring provinces [30]. Similarly, we should consider that the effect of domestic tourism in a particular province might affect domestic tourism of its neighboring provinces. Controlling for the spatial spillover effects in the models can alleviate the bias in estimates of the province-level effects.



This study fills the literature gap by analyzing domestic tourism’s influence on urban-rural income inequality and using a spatial analysis method to investigate domestic tourism’s impacts in local and neighboring regions simultaneously. In line with the existing literature on urban-rural income inequality, this paper uses the ratio of urban disposable income per capita to rural disposable income per capita in a province to measure the ratio of urban-rural income inequality in that province.



Based on the literature, we propose two hypotheses to precisely address whether and to what extent domestic tourism influences urban-rural income inequality.



Hypothesis 1 (H1).

Domestic tourism development in the local province negatively affects the ratio of urban-rural income inequality in that province.





Hypothesis 2 (H2).

Domestic tourism development in neighboring provinces negatively affects the ratio of urban-rural income inequality in the local province.







3. Empirical Model and Data


3.1. Regression Model


Based on the panel spatial Durbin model (hereafter referred to as SDM) [30], the estimation function is formulated as follows:


   Y  i , t   =    ρ    ∑   j = 1  n   w  ij    Y  j , t   +      α X    i , t   + β   ∑   j = 1  n   w  ij        X    j , t   +      μ   i  +      ε    i , t    



(1)




where i and j represent the local and neighboring provinces, respectively; μi is the individual effect; and ε is the error term. In the panel model, u stands for the fixed effect if we apply a fixed effect SDM (FE-SDM), or the random effect if we apply a random effect SDM (RE-SDM). The spatial autoregressive coefficient is ρ, and α and β are the coefficients to be estimated. In the framework of the SDM, these coefficients do not reflect the sign and magnitude of the impact of a change in a given independent variable on the dependent variable [30].



In our analysis, the dependent variable Y refers to ln(URII), the logarithmic value of the ratio of urban disposable income per capita to rural disposable income per capita. The vector X comprises a set of explanatory variables. The core explanatory variable of interest is ln(DOM), the logarithmic value of domestic tourism revenue (in 100 million renminbi (RMB) Yuan, 2010 prices) in a province. In the baseline model, the variable ln(DOM) proxies the domestic tourism development level. The alternative measure of domestic tourism development level is ln(DOM_Tourist), which is equal to the logarithmic value of the number of domestic tourist arrivals (10,000 person-times) and will be used for a robustness check.



In addition, we also consider three important control variables:




	
ln(GDP) is the logarithmic value of the gross domestic product (GDP) in a province. This variable measures the overall degree of economic development.



	
Tertiary is the GDP share of the tertiary industries. The variable is included to control for the possible effect for localization economies [29].



	
Urbanization is measured by the population density (in person/km2). This variable intends to capture the role of urbanization in urban-rural income inequality [29].








wij represents a spatial weight matrix. We use a queen contiguity weighting matrix, wneighbor, in our baseline model. The diagonal element   w ij neighbor  (i = j) is zero. The off-diagonal element   w ij neighbor   (i ≠ j) is set equal to one if the provinces i and j are neighbors (sharing a common border or vertex) and zero otherwise [31]. Hainan province, an isolated island province without land borders, was a part of Guangdong province until 1988 and is treated as the neighbor of Guangdong province [32]. Alternative spatial weight matrices based on the geographic distance between provincial capitals and railway travel time are also used for a robustness check.




3.2. Data


This paper uses a balanced panel dataset of 31 Chinese provinces (excluding Taiwan, Hong Kong, and Macao), annually from 1998 to 2018, which yields 651 total observations. Table 1 reports the variable definitions and Table 2 provides summary statistics. We construct the spatial weight matrices regarding the geographic locations or distance based on the longitude and latitude data from the National Geomatics Center of China. To build the spatial weight matrices based on railway travel time, we utilize data from the National Railway Passenger Timetable (1995–1996) [33].





4. Results


4.1. Statistical Tests of Spatial Autocorrelation


Table 3 presents the estimated value of Moran’s I and the associated z-score for ln(URII) and ln(DOM) in each sample year, as well as their average values during the sample years. Urban-rural income inequality and domestic tourism revenue both display a statistically significant spatial autocorrelation. Significant signs of a spatial autocorrelation mean that the distributions of urban-rural income inequality and domestic tourism development demonstrate substantial spatial agglomeration.



Figure 1 shows the urban-rural income inequality, averaged across the entire sample period. The average values are always greater than one, suggesting that urban-rural income inequality prevailed in all 31 provinces. Moreover, neighboring provinces clearly demonstrate a similar degree of the income inequality, indicating a special agglomeration of the effects.



In a similar vein, Figure 2 presents the annual domestic tourism revenue, averaged across the entire sample period. The pattern is clear: domestic tourism revenue is the highest in the eastern region, followed by the central and the western regions.



There may be two limitations by using the provincial data instead of the geographic data from smaller units. First, the value of annual domestic tourism revenue for each province is the total value at the provincial level, instead of the average per unit area. This may lead to higher values in provinces with large geographic areas, which means that the values may be much higher in western China than in eastern China as a byproduct due to the fact that the units of analysis are much larger geographically in western China than in eastern China. However, the opposite is true. The values in eastern China are much higher than in western China in Figure 2. Second, the results are different for western and eastern China, which may make perfect sense given the population densities, income levels, and transportation infrastructure. However, even considering the different circumstances of the population and administrative area in each province, the condition that tourism development level is higher in eastern China than in western China still exists (See Figure A1 and Figure A2). Hence, these two limitations do not seem to distort the level of tourism development. In order to obtain accurate estimation results, the population distribution, economic levels, and tertiary industry development should be considered in the empirical analysis.



The above preliminary evidences firmly support that the distributions of domestic tourism revenue and urban-rural income inequality are geographically regular and have demonstrated substantial spatial agglomeration. Ignoring the spatial spillover effects may yield biased estimates. Hence, this research adopts spatial econometric models and incorporates the spatial spillover effects among the dependent and independent variables. Furthermore, these results imply that it is necessary to check whether the spillover effects are homogeneous over western, central, and eastern China.




4.2. Main Estimation Results


This section reports the main estimation results based on the baseline model. Before estimating the SDM, we first utilize the Hausman test to determine whether we should apply an FE model or an RE model. The Hausman test (49.27, p = 0.00) indicates that the FE-SDM is preferred. Within a framework of the SDM, the independent variables’ coefficient does not correctly reflect the sign and magnitude of the impacts of a change in a given independent variable on the dependent variable [30]. This is because, with spatial lags of the independent and dependent variables in the model, these coefficients may include the feedback effects through spatial spillovers effects.



To overcome this problem, column (1) of Table 4 provides the estimated direct, indirect, and total effects of ln(DOM) on ln(URII). The direct effect was −0.044 with a statistical significance at the 1% level, indicating that a 1% increase of domestic tourism revenue leads to a decline of 0.044% in the urban-rural income inequality ratio. In our sample, across all provinces, the mean value of domestic tourism revenue increased by 22% annually during 1998–2018, and the average urban-rural income inequality ratio in 1998 was 2.51. Thus, from 1998 to 2018, the increase in domestic tourism revenue corresponds to a reduction of 0.44 in the urban-rural income inequality ratio, i.e., from 2.51 to 2.05, a considerable improvement. The indirect effect is −0.124 and is statistically significant at the 5% level, indicating that the local urban-rural income inequality would decrease by 0.124% if domestic tourism revenue in all neighboring provinces simultaneously increased by 1%. The indirect effect is substantial, equivalent to three times that of the direct effect. The total effect is −0.168, which implies that a simultaneous increase in domestic tourism in local and neighboring provinces decreases the local province’s urban-rural income inequality. This phenomenon can be explained by the pro-poor effect of tourism (i.e., tourism delivers more net benefits to the poor) [20].



In terms of other explanatory variables, the direct, indirect, and total effects are reported in column (1) of Table 4. The direct effects of ln(GDP) and Tertiary are positive with a statistical significance at the 1% level, suggesting an improvement in economic development and localization economies would enlarge urban-rural income inequality in the local province. The direct effect of Urbanization is insignificant. The indirect effects of all the control variables are insignificant, suggesting no spatial effect of any control variable.




4.3. Robustness Checks


4.3.1. Random Effect Spatial Durbin Model (RE-SDM)


We consider the issue of model misspecification. Although the Hausman test supports FE-SDM, it is still beneficial to investigate whether our estimation results from the baseline model are sensitive to alternative model specifications. The estimated results from RE-SDM are similar to that from FE-SDM. RE-SDM results are not reported here for brevity but are available from the authors upon request.




4.3.2. Alternative Spatial Weight Matrix


Constructing the spatial weight matrix is crucial because different matrices’ principles capture different channels of spillover effects [30]. However, there is strong theoretical and empirical evidence that worrying about the specification of the spatial weight matrix is not necessary [34]. This section tries to explore the sensitivity of the results to different spatial weight matrices for some other reasons.



For example, in tourism industries, we often talk about “day-trippers”, “over-nighters”, “extended-stay trippers”, and “seasonal visitors”. Each is defined by the length of time of the trip. Each of these different types of tourists has very different impacts on the destination economy. Here, distance can play a large role (e.g., day-trippers are very short distance trips and extended-stay trippers tend to travel much greater distances). Specifically, these different types of tourists spend their money very differently.



Hence, we test whether our baseline results are robust to the alternative spatial weight matrix setup. In the baseline model, we apply the queen contiguity weighting matrix wneighbor. Now, we exploit another geographical definition of spatial matrix wK-nearest (K = 1, 2, 3, …, 15). The diagonal elements   w ii  K - nearest    remain zero, and the off-diagonal element   w ij  K - nearest    is one if province j is within the K-nearest neighbors of province i. (Here, the distance refers to the geographic distance between provincial capitals.) Since the east coastal provinces are relatively smaller than those of the western provinces, the K-nearest neighbors’ criterion, capturing the spillover effects through the K-nearest geographical neighborhood channel, may lead to different results. The constructions of the above two forms of the spatial matrix are related to geographic information, including location and distance.



We also consider two types of spatial weight matrix based on the shortest time by railway. The first type is wT-hours (T = 10, 15, 24). The diagonal elements   w ii  T - hours    are zero, and the off-diagonal element   w ij  T - hours    is one if the shortest length of railway time between capital cities of province i and j in 1995 is no more than T hours. The second type is winverse-time-(squared). The diagonal elements   w ii  inverse - time - ( squared )    are zero, and the off-diagonal element   w ij  inverse - time - ( squared )    is (the square of) the inverse of the shortest railway time between capital cities of provinces i and j in 1995. It is reasonable to assume that the above spatial matrices are exogenous, or at least predetermined, because the sample period is from 1998 to 2018.



Columns (2), (3), and (4) of Table 4 provide the direct, indirect, and total effects of ln(DOM) on ln(URII) with the spatial weight matrix w3-nearest, w15-h, and winverse-time-squared, respectively. All the results find significantly negative direct and indirect effects of ln(DOM) on ln(URII), and the magnitudes are all greater than the corresponding effects in the baseline model.



Figure 3 and Figure 4 visualize the direct and indirect effects of ln(DOM) on ln(URII) with the spatial weight matrix wK-nearest (K = 1, 2, 3, …, 15), wT-hours (T = 10, 15, 24), winverse-time-squared, and winverse-time, respectively. They show that longer distance travelers, or extended-stay tripper, have a much stronger impact on incomes than short-distance day-trippers. The results indicate that the findings are robust to using weight matrices based on the geographical distance and the shortest railway time.




4.3.3. Alternative Measure of Domestic Tourism


In this section, we consider whether the regression is robust to alternative measure of domestic tourism. In the baseline model shown in column (1) of Table 4, the key explanatory variable is ln(DOM), the logarithmic value of domestic tourism revenue (in 100 million RMB Yuan, 2010 prices) in a province during one year. The amount of domestic tourism revenue is a straightforward measure of the domestic tourism industry. However, domestic tourism revenue may not accurately capture the domestic tourism development level. For example, a higher domestic tourism revenue may come from high domestic tourists’ average expenditure but low domestic tourist arrivals. Therefore, we replace the key explanatory variable with ln(DOM_Tourist), which is equal to the logarithmic value of the number of domestic tourist arrivals (10,000 person-times). It provides a measure of domestic tourism development from a different aspect [7]. Column (5) of Table 4 reports the corresponding direct, indirect, and total effects of ln(DOM_Tourist) on ln(URII). The key elasticities are twice to triple of the baseline estimates and become statistically more significant, corroborating the baseline findings.





4.4. Extended Analyses


4.4.1. Regional Disparate Effects


Considering that the degrees of social and economic development are highly heterogeneous across western, central, and eastern regions in China [22], it is necessary to check whether the impact of domestic tourism on urban-rural income inequality is homogeneous over these three regions. To this end, we re-estimate the baseline model for three subsamples separately and then compare the results. The sample is divided into three regions following Liu, Nijkamp, and Lin’s previous empirical study [20]. Columns (1), (3), and (5) in Table 5 display the estimated direct, indirect, and total effects of ln(DOM) on ln(URII) for the eastern, central, and western subsamples, respectively. There are three main findings:




	
In the western and eastern regions, domestic tourism revenue generates a significant negative impact on urban-rural income inequality in local provinces.



	
In all regions, domestic tourism has no significant spatial spillover effect on urban-rural income inequality in the neighboring provinces. Considering the significantly negative indirect effect of domestic tourism on urban-rural income at the national level, the results suggest that domestic tourism in a province may reduce urban-rural income inequality in the neighboring provinces if they are not in the same region; the improving effects may disappear if they are in the same region.



	
Notably, in eastern regions, the indirect effect is positive and statistically significant at the 5% level.









4.4.2. Decomposition of Domestic Tourism Revenue


In order to further investigate potential underlying channels through which domestic tourism affects the urban-rural income ratio, we divide the domestic tourism revenue into the product of the number of domestic tourist arrivals and average expenditure. That is,


ln(DOM)it ≡ ln(DOM_Tourist)it + ln(DOM_Expenditure)it



(2)







We use these two variables to replace the original explanatory variable ln(DOM). Column (7) in Table 5 displays the estimated direct, indirect, and total effects of ln(DOM_Tourist) and ln(DOM_Expenditure) on ln(URII). An increase in domestic tourist arrivals reduces the urban-rural income ratio in the local and neighboring provinces, which is in line with our previous findings. However, an increase in domestic tourists’ average expenditure increases the urban-rural income ratio in the local and the neighboring provinces.




4.4.3. Decomposition of Domestic Tourism Revenue and Regional Disparate Effects


The decomposition exercise and the regional subsample analyses performed in Section 4.4.1 and Section 4.4.2 shed new light on how domestic tourism may reduce urban-rural income inequality. In this section, we combine these two. Columns (2), (4), and (6) in Table 5 display the estimated direct, indirect, and total effects of ln(DOM_Tourist) and ln(DOM_Expenditure) on ln(URII) for the eastern, central, and western subsamples, respectively.



In the western region, the indirect effects in columns (1) and (2) of Table 5 suggest three things. (1) The local urban-rural income inequality would decrease by 0.493% if the number of domestic tourist arrivals in neighboring provinces simultaneously increased by 1%. (2) The local urban-rural income inequality would increase by 0.388% if domestic tourists’ average expenditure in neighboring provinces simultaneously increased by 1%. (3) These two spatial effects are of a different sign in the western provinces, rendering a statistically insignificant spatial spillover effect of ln(DOM) on ln(URII).



For the central provinces, the indirect effects in columns (3) and (4) of Table 5 also indicate three things. (1) The local urban-rural income inequality would increase by 0.192% if domestic tourists’ average expenditure in neighboring provinces simultaneously increased by 1%. (2) The local urban-rural income inequality would not be affected by the neighboring provinces’ number of domestic tourists. (3) Hence, the spatial spillover effect of ln(DOM) on ln(URII) for the central region is non-negative.



In the eastern region, the indirect effects in columns (5) and (6) of Table 5 imply three things. (1) The local urban-rural income inequality would increase by 0.216% if domestic tourists’ average expenditure in neighboring provinces simultaneously increased by 1%. (2) The local urban-rural income inequality would increase by 0.095% if the neighboring provinces’ number of domestic tourist arrivals simultaneously increased by 1%. (3) Consequently, the spatial spillover effect of ln(DOM) on ln(URII) for the eastern regions is significantly positive.






5. Discussion and Implications


5.1. The Direct Effects


Hypothesis 1 is supported at the national level. Among 31 provinces, developing domestic tourism is an effective way to reduce urban-rural income inequality. The result is consistent with Williams and Shaw [14], whose study supports that tourism distributes development from developed areas to less developed areas. This study supplements the literature by investigating domestic tourism’s impact on urban-rural income inequality.



Hypothesis 1 is partially supported at the regional level. The role of domestic tourism in reducing local urban-rural income inequality is only evident in the western and eastern regions, not in the central region. Compared with international tourism, domestic tourism has a broader scope for reducing the income gap between urban and rural areas, because Shi et al. [22] only find a significantly negative impact of inbound tourism revenue on urban-rural income inequality in the western region, not in the central and eastern regions. Moreover, domestic tourism’s role in reducing local urban-rural income inequality in western and eastern China is through domestic tourists’ flows. This finding is in line with Shahbaz et al. [35], who find that tourist arrivals and tourism revenue lower income inequality in the Malaysian economy. Other things being equal, an increase in domestic tourists’ average expenditure may increase local urban-rural income inequality in western China.



The results on the direct effects provide two pieces of insights. First, it might be more effective for provinces in western and eastern China to implement policies that attract more domestic tourist arrivals. Second, for western provinces, blindly driving up the level of domestic tourism expenditure may inadvertently increase urban-rural income inequality.




5.2. The Spatial Spillover Effects


Hypothesis 2 is supported at the national level. Increasing domestic tourism revenue in neighboring provinces tends to reduce the local province’s urban-rural income inequality. Moreover, the spatial spillover effects become stronger when more provinces within a close geographical proximity or less railway travel time are considered.



However, Hypothesis 2 is not supported at the regional level. In all three regions, domestic tourism revenues in the neighboring provinces have no significant role in reducing urban-rural income inequality in the local province. In eastern regions, domestic tourism revenues in the neighboring provinces may significantly increase urban-rural income inequality in the local province.



The results on the indirect effects also provide two pieces of insights. First, within the same region, it may not be effective to reduce urban-rural income inequality in the local province by developing domestic tourism revenue in the neighboring provinces. Second, among 31 provinces, it is effective to reduce urban-rural income inequality in the local province by developing domestic tourism revenue in the neighboring provinces, especially when the provinces are in the borders of regions.




5.3. Domestic Tourists versus Domestic Tourism Expenditure


Regarding attracting domestic tourists, a collaborative strategy, a low-priority strategy, and a mitigation strategy are suitable for western, central, and eastern provinces, respectively. An increase in the number of neighboring provinces’ domestic tourist arrivals decreases the local province’s urban-rural income inequality in western China, while the effect is insignificant in central China, and the effect is even in the opposite direction in eastern China.



Besides, blindly driving up the level of domestic tourism expenditure may increase the urban-rural income ratio in the province. An increase in neighboring provinces’ domestic tourism expenditure levels decreases the local province’s urban-rural income inequality in all three regions.





6. Conclusions, Limitations, and Future Studies


This empirical work brings light to an interdisciplinary concern that regards income inequality, tourism development, and spatial econometrics. Most research has explored the relationship between domestic tourism and income inequality among regions, provinces, and cities, while few studies have examined the impact of domestic tourism on income inequality between the urban and rural areas within a region. As far as we known, this is the first paper to examine the spatial effects of domestic tourism on urban-rural income inequality.



Using a panel spatial Durbin model, this study empirically investigates the spatial effect of domestic tourism development on urban-rural income inequality within 31 Chinese provinces from 1998 to 2018. In the baseline study, we examine the spillover effects by using weight matrices based on geographical location. In the robustness checks, we apply weight matrices based on the geographical distance and the shortest railway time.



Results at the national level show that domestic tourism revenue in the local and the neighboring provinces significantly reduce urban-rural income inequality in the local province. Results at regional levels indicate that domestic tourism revenue in the local province can significantly reduce urban-rural income inequality in the local province, but it has no obvious effect on urban-rural income inequality in the neighboring provinces.



Innovatively, we decompose domestic tourism revenue and consider the circumstances in different regions. We find that an increase in the number of domestic tourists’ arrival in neighboring provinces decreases the local province’s urban-rural income inequality in the western region but increases the inequality in the eastern region, while the effect is insignificant in the central region. Second, driving up the level of domestic tourism expenditure may increase the urban-rural income ratio in the neighboring provinces for all regions, and even increase the urban-rural income ratio in the local province for the western region.



Two policy suggestions can be derived from these results. First, as for attracting domestic tourists, the results suggest a collaborative strategy for the western region, a low-priority strategy for the central region, and a mitigation strategy for the eastern region. Second, do not waste limited promotional efforts on nearby places. Developing a balance in promotional materials, which focus on places farther away instead of nearby places, might have the effect of reducing the urban-rural income inequality within a province.



This study is subject to a number of limitations. First, this study only considers the effect of the total domestic tourism, it does not distinguish between the impact of domestic tourism in urban areas and rural areas because of the limitation of data availability. It could be promising to consider urban domestic tourism and rural domestic tourism’s separate roles in reducing urban-rural income inequality. Second, this study utilizes Chinese data, and it is still unknown whether the findings apply to other economies or countries. Future studies could assess domestic tourism’s impact on the urban-rural income inequality in other countries, especially for those countries suffering severe income inequality problems.
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Figure A1. Spatial distribution of ln(DOM per capita) (average value from 1998 to 2018). ln(DOM per capita) is the logarithm of the real revenue of domestic tourism per capita (RMB Yuan per capita, at 2010 prices). 






Figure A1. Spatial distribution of ln(DOM per capita) (average value from 1998 to 2018). ln(DOM per capita) is the logarithm of the real revenue of domestic tourism per capita (RMB Yuan per capita, at 2010 prices).
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Figure A2. Spatial distribution of ln(DOM per area) (average value from 1998 to 2018). ln(DOM per area) is the logarithm of the real revenue of domestic tourism per area (RMB Yuan per square kilometer, at 2010 prices). 






Figure A2. Spatial distribution of ln(DOM per area) (average value from 1998 to 2018). ln(DOM per area) is the logarithm of the real revenue of domestic tourism per area (RMB Yuan per square kilometer, at 2010 prices).
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Figure 1. Spatial distribution of ln(URII) (average value from 1998 to 2018). ln(URII) is the logarithm of the ratio of urban disposable income per capita to rural disposable income per capita. 
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[image: Sustainability 13 09394 g001]







[image: Sustainability 13 09394 g002 550] 





Figure 2. Spatial distribution of ln(DOM) (average value from 1998 to 2018). ln(DOM) is the logarithm of the total real revenue of domestic tourism (100 million RMB Yuan, at 2010 prices). 
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[image: Sustainability 13 09394 g002]







[image: Sustainability 13 09394 g003 550] 





Figure 3. The direct and indirect effects of ln(DOM) on ln(URII) (using K-nearest spatial weight matrix, K = 1, 2, …, 15). 
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Figure 4. The direct and indirect effects of ln(DOM) on ln(URII) (using different types of spatial weight matrices based on the shortest railway time in 1995). 
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Table 1. Variable definition.






Table 1. Variable definition.





	Variables
	Definition





	ln(URII)
	The logarithmic value of the ratio of urban disposable income per capita to rural disposable income per capita.



	ln(DOM)
	The logarithmic value of domestic tourism receipts (in 100 million RMB Yuan, 2010 prices) in a province during one year.



	ln(DOM_Tourist)
	The logarithmic value of the number of domestic tourist arrivals (10,000 person-times).



	ln(DOM_Expenditure)
	The logarithmic value of domestic tourists’ average expenditure (yuan, at 2010 prices).



	ln(GDP)
	The logarithmic value of the gross domestic product (GDP) in a province during one year.



	Tertiary (%)
	The percentage of GDP from tertiary industries relative to the overall GDP.



	Urbanization
	The population density (in person/km2).







Note: The Statistical Yearbook of China at provincial levels, 1999–2019.
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Table 2. Summary statistics.






Table 2. Summary statistics.





	Variables
	Mean
	Std. Dev
	Minimum
	Maximum





	ln(URII)
	1.023
	0.208
	0.484
	1.652



	ln(DOM)
	15.552
	1.797
	9.104
	18.866



	ln(DOM_Tourist)
	8.95
	1.416
	3.368
	11.479



	ln(DOM_Expenditure)
	6.679
	0.404
	5.351
	7.83



	ln(GDP)
	8.756
	1.386
	4.312
	11.679



	Tertiary (%)
	41.286
	8.591
	27.411
	80.982



	Urbanization
	408.485
	594.323
	2.096
	3826.197







Note: 651 observations for each variable.
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Table 3. Statistical tests of spatial autocorrelation by Moran’s I.






Table 3. Statistical tests of spatial autocorrelation by Moran’s I.





	
Year

	
ln(URII)

	

	
ln(DOM)

	




	

	
Moran’s I

	
z Score

	
Moran’s I

	
z Score






	
1998

	
0.642 ***

	
5.770

	
0.398 ***

	
3.716




	
1999

	
0.664 ***

	
5.931

	
0.390 ***

	
3.613




	
2000

	
0.668 ***

	
5.940

	
0.378 ***

	
3.541




	
2001

	
0.678 ***

	
6.021

	
0.379 ***

	
3.547




	
2002

	
0.636 ***

	
5.687

	
0.383 ***

	
3.566




	
2003

	
0.597 ***

	
5.352

	
0.379 ***

	
3.520




	
2004

	
0.580 ***

	
5.197

	
0.364 ***

	
3.397




	
2005

	
0.530 ***

	
4.810

	
0.363 ***

	
3.397




	
2006

	
0.520 ***

	
4.737

	
0.355 ***

	
3.314




	
2007

	
0.539 ***

	
4.878

	
0.340 ***

	
3.184




	
2008

	
0.546 ***

	
4.904

	
0.345 ***

	
3.264




	
2009

	
0.529 ***

	
4.774

	
0.360 ***

	
3.353




	
2010

	
0.515 ***

	
4.644

	
0.347 ***

	
3.253




	
2011

	
0.521 ***

	
4.654

	
0.330 ***

	
3.120




	
2012

	
0.513 ***

	
4.607

	
0.319 ***

	
3.027




	
2013

	
0.442 ***

	
4.043

	
0.303 ***

	
2.894




	
2014

	
0.457 ***

	
4.138

	
0.300 ***

	
2.859




	
2015

	
0.438 ***

	
3.980

	
0.269 ***

	
2.612




	
2016

	
0.430 ***

	
3.909

	
0.248 **

	
2.436




	
2017

	
0.417 ***

	
3.798

	
0.251 **

	
2.458




	
2018

	
0.404 ***

	
3.693

	
0.235 **

	
2.331




	
Average

	
0.592 ***

	
5.271

	
0.357 ***

	
3.357








Note: The Moran’s I index value was calculated by using the data of the logarithm of urban-rural income inequality, ln(URII), and the logarithm of domestic tourism revenue, ln(DOM), in 31 of China’s provinces and regions for each year from 1998 to 2018, as well as the averaged values. The null hypothesis is no global spatial autocorrelation. Superscripts *** and ** indicate statistical significance at the 1% and 5% levels, respectively.
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Table 4. Estimated direct, indirect, and total effects (baseline model and robustness check).
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Baseline

	
Robustness Check




	

	
FE Model

	
With Alternative Spatial Weight Matrix

	
Alternative Index of Domestic Tourism




	

	

	
w3-nearest

	
w15-h

	
winverse-time-squared






	

	
(1)

	
(2)

	
(3)

	
(4)

	
(5)




	
Direct effect

	

	

	

	

	




	
ln(DOM)

	
−0.044 ***

	
−0.056 ***

	
−0.084 ***

	
−0.056 ***

	




	

	
(−4.40)

	
(−5.37)

	
(−7.11)

	
(−5.30)

	




	
ln(DOM_Tourist)

	

	

	

	

	
−0.096 ***




	

	

	

	

	

	
(−8.40)




	
ln(GDP)

	
0.084 ***

	
0.096 ***

	
0.038 **

	
−0.014

	
0.089 ***




	

	
(3.85)

	
(3.89)

	
(2.20)

	
(−0.83)

	
(4.64)




	
Tertiary

	
0.002 ***

	
0.002 ***

	
0.002 ***

	
0.002 ***

	
0.002 **




	

	
(2.85)

	
(2.78)

	
(3.19)

	
(2.79)

	
(2.51)




	
Urbanization

	
−0.000

	
−0.000

	
−0.000

	
−0.000

	
−0.000




	

	
(−0.65)

	
(−0.69)

	
(−0.82)

	
(−1.33)

	
(−1.27)




	
Indirect effect

	

	

	

	

	




	
ln(DOM)

	
−0.124 **

	
−0.194 ***

	
−0.239 ***

	
−0.244 ***

	




	

	
(−2.37)

	
(−4.22)

	
(−5.99)

	
(−3.84)

	




	
ln(DOM_Tourist)

	

	

	

	

	
−0.299 ***




	

	

	

	

	

	
(−5.36)




	
ln(GDP)

	
0.124

	
0.213 ***

	
0.392 ***

	
0.387 ***

	
0.253 ***




	

	
(1.64)

	
(3.25)

	
(7.42)

	
(4.64)

	
(4.65)




	
Tertiary

	
0.002

	
0.001

	
−0.002

	
−0.002

	
0.004




	

	
(0.42)

	
(0.40)

	
(−0.99)

	
(−0.51)

	
(1.14)




	
Urbanization

	
0.000

	
0.000

	
−0.000

	
−0.000 *

	
0.000




	

	
(0.27)

	
(0.16)

	
(−0.47)

	
(−1.68)

	
(0.29)




	
Total effect

	

	

	

	

	




	
ln(DOM)

	
−0.168 ***

	
−0.251 ***

	
−0.323 ***

	
−0.299 ***

	




	

	
(−2.87)

	
(−4.69)

	
(−6.57)

	
(−4.30)

	




	
ln(DOM_Tourist)

	

	

	

	

	
−0.394 ***




	

	

	

	

	

	
(−6.26)




	
ln(GDP)

	
0.208 ***

	
0.309 ***

	
0.430 ***

	
0.373 ***

	
0.342 ***




	

	
(2.64)

	
(4.34)

	
(6.67)

	
(4.12)

	
(5.93)




	
Tertiary

	
0.004

	
0.003

	
0.000

	
0.000

	
0.005




	

	
(0.82)

	
(0.93)

	
(0.08)

	
(0.03)

	
(1.47)




	
Urbanization

	
0.000

	
0.000

	
−0.000

	
−0.000 *

	
0.000




	

	
(0.15)

	
(0.02)

	
(−0.58)

	
(−1.70)

	
(0.07)








Notes: The numbers in parentheses represent t-stat values. ***, **, * imply 1%, 5%, and 10% level of significance, respectively. The dependent variable is ln(URII).
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Table 5. The estimated direct, indirect, and total effects of domestic tourism on URII (Extended Analyses).
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Western

	

	
Central

	

	
Eastern

	

	
National




	
Dependent Variable: ln(URII)

	
(1)

	
(2)

	
(3)

	
(4)

	
(5)

	
(6)

	
(7)






	
Direct effect

	

	

	

	

	

	

	




	
ln(DOM)

	
−0.071 **

	

	
0.002

	

	
−0.049 **

	

	




	

	
(−2.53)

	

	
(0.07)

	

	
(−2.55)

	

	




	
ln(DOM_Tourist)

	

	
−0.180 ***

	

	
−0.013

	

	
−0.055 **

	
−0.095 ***




	

	

	
(−6.96)

	

	
(−0.54)

	

	
(−2.40)

	
(−8.76)




	
ln(DOM_Expenditure)

	

	
0.180 ***

	

	
0.03

	

	
0.034

	
0.070 ***




	

	

	
(6.31)

	

	
(1.47)

	

	
(0.90)

	
(5.08)




	
Indirect effect

	

	

	

	

	

	

	




	
ln(DOM)

	
−0.131

	

	
0.06

	

	
0.080 **

	

	




	

	
(−1.10)

	

	
(0.95)

	

	
(2.13)

	

	




	
ln(DOM_Tourist)

	

	
−0.493 ***

	

	
−0.082

	

	
0.095 *

	
−0.286 ***




	

	

	
(−4.63)

	

	
(−1.37)

	

	
(1.85)

	
(−6.25)




	
ln(DOM_Expenditure)

	

	
0.388 ***

	

	
0.192 ***

	

	
0.216 ***

	
0.283 ***




	

	

	
(4.14)

	

	
(3.82)

	

	
(2.59)

	
(4.80)




	
Total effect

	

	

	

	

	

	

	




	
ln(DOM)

	
−0.202

	

	
0.061

	

	
0.031

	

	




	

	
(−1.41)

	

	
(0.75)

	

	
(0.62)

	

	




	
ln(DOM_Tourist)

	

	
−0.673 ***

	

	
−0.095

	

	
0.04

	
−0.381 ***




	

	

	
(−5.26)

	

	
(−1.23)

	

	
(0.64)

	
(−7.31)




	
ln(DOM_Expenditure)

	

	
0.567 ***

	

	
0.222 ***

	

	
0.250 **

	
0.353 ***




	

	

	
(5.23)

	

	
(3.44)

	

	
(2.19)

	
(5.25)








Notes: The numbers in parentheses represent t-stat value. Superscripts ***, **, * imply 1%, 5%, and 10% level of significance, respectively. The western provinces include Chongqing, Gansu, Guizhou, Ningxia, Qinghai, Shaanxi, Sichuan, Xizang, Xinjiang, and Yunnan; the central provinces include Anhui, Guangxi, Henan, Heilongjiang, Hubei, Hunan, Inner Mongolia, Jiangxi, Jilin, and Shanxi; and the eastern provinces include Beijing, Fujian, Guangdong, Hainan, Hebei, Jiangsu Liaoning, Shandong, Shanghai Tianjin, and Zhejiang.
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