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Abstract 

Based on the panel data of 30 provinces in China from 2013 to 2019, a spatial 
econometric model was constructed to empirically test the impact of digital financial 
inclusion on the income gap between urban and rural residents. The results show that 
(1)both the development of digital financial inclusion and the urban-rural income gap 
have positive spatial correlation. The development of digital financial inclusion can not 
only narrow the urban-rural income gap in the province, but also drive the development 
of neighboring provinces and narrow the urban-rural income gap in the neighboring 
provinces.(2)The spatial spillover effect of digital financial inclusion mainly depends on 
the coverage of financial services. 
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1. The Introduction 

The urban-rural dual economic structure makes financial resources flow to cities, while 
financial services in rural areas are underdeveloped, which restricts the coordinated 
development of China's economy and is not conducive to the realization of the strategic goal of 
rural revitalization. The Fifth Plenary Session of the 19th CPC Central Committee proposed that 
"the gap between urban and rural development and regional development and the gap between 
residents' living standards should be significantly narrowed". In the context of rapid economic 
development to high-quality development, narrowing the income gap between urban and rural 
residents is a realistic problem to be solved. Relevant studies show that inclusive finance can 
alleviate the uneven development of urban and rural residents' income. Due to the uneven 
economic development of different regions in China, the development degree of digital financial 
inclusion in different regions is uneven. 

Whether the rapid development of digital financial inclusion is conducive to narrowing the 
income gap between urban and rural residents. From the research of existing scholars, Song 
Xiaoling (2017), based on the provincial panel data, found that digital financial inclusion 
effectively reduced the urban-rural income gap through the threshold effect, exclusion effect 
and poverty reduction effect. Yin He and Jiang Hongli et al. (2020) found that, on the whole, the 
development of digital financial inclusion did not affect the local urban-rural income gap with 
the help of spatial Dubin model. Huang et al. (2020) found that the breadth of digital finance 
narrowed the urban-rural income gap in the long run, but it widened the urban-rural income 
gap at present. Yi Yang and Wang Lei (2020) used the spatial Dubin model and concluded that 
the development of digital financial inclusion is conducive to narrowing the urban-rural income 
gap, and there is a spatial spillover effect. Song Ke et al. (2022) used county-level panel data to 
conclude that digital financial inclusion can significantly narrow the urban-rural income gap. 
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Comparing the impact and effect of digital financial inclusion in different regions on the income 
gap of urban and rural residents and exploring the influencing factors plays an important role 
in improving the development of digital financial inclusion in different regions, so that it can 
make a greater contribution to alleviating the income gap between urban and rural residents. 
Therefore, this paper attempts to analyze the impact of digital financial inclusion on the income 
gap between urban and rural residents. By calculating the Moran index and Geary's C index of 
digital financial inclusion development and urban-rural income gap, the Moran scatter plot of 
the two variables is drawn, and the spatial error model is used for empirical analysis. At the 
same time, the impact of three dimensions of digital financial inclusion on the income gap 
between urban and rural residents was investigated. 

2. Theoretical Analysis 

Scientific and technological progress has promoted the rapid development of Internet 
technologies such as 5G and big data, and enabled inclusive finance to form digital inclusive 
finance to provide financial services to rural residents, small and micro businesses and other 
vulnerable groups. First, digital financial inclusion with the aid of digital technology, 
broadening the basis of the traditional financial function and service boundaries, effectively 
reduce the service cost, covering the financial development of backward areas, thus digital 
financial inclusion improves farmers' access to financial services, slow down the process of 
rural economic development of farmers' demand for funds, create conditions for the production 
and development of farmers, Promote production and operation income increase, and then 
alleviate the income gap between urban and rural residents. Secondly, with the help of the 
Internet and big data, banks and other financial institutions can better identify different user 
groups and meet the diverse needs of customers. The accessibility of financial services for rural 
residents in infrastructure areas has been improved by lowering the service threshold and 
asset guarantee threshold for farmers and other vulnerable groups. When the development of 
digital inclusive finance reaches a certain level, it needs supporting infrastructure and digital 
technology as well as increasing the demand for corresponding labor, so as to absorb more 
surplus rural labor and drive rural residents' employment and entrepreneurship (Xie et al., 
2018), thereby improving the income level and helping to narrow the income gap between 
urban and rural residents. At the same time, the coverage breadth of digital financial inclusion 
affects the accessibility of financial services to residents. The depth of use can improve the rate 
of return on finance in rural areas to a certain extent and promote higher income levels. 

3. Data Description and Variable Selection 

Due to the change in the survey method of statistical indicators on urban-rural income gap in 
2013, panel data of 30 provinces in China (excluding Tibet, Hong Kong, Macao and Taiwan, the 
same below) from 2013 to 2019 were selected in this paper. The data was mainly from 
provinces and China Statistical Yearbook. The data related to digital financial inclusion are from 
the China Digital Financial Inclusion Index compiled by the Digital Finance Research Center of 
Peking University. 

3.1. Explained Variables 

Urban-rural income gap (GAP) is represented by the ratio between urban residents' per capita 
disposable income and rural residents' per capita disposable income. The larger the ratio, the 
larger the income gap between urban and rural residents. 

3.2. Core Explanatory Variables 

Digital Financial Inclusion Index (LDD) released by the Digital Finance Research Center of 
Peking University was used. In order to study the impact of different dimensions of digital 
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financial inclusion on the income gap between urban and rural residents. According to the 
composition classification of the digital financial Inclusion Development Index, this paper 
further considers three first-level dimension indicators of digital financial inclusion: coverage 
breadth (BDF), use depth (DDF) and degree of digitalization (DOF) (Guo Feng et al., 2020). 

3.3. Control Variables 

In this paper, economic development level (LED), education level (EDU), urbanization rate 
(URB), openness to the outside world (OPE) and government expenditure (Gov) were selected 
as control variables. 

 

Table 1. Selection of variables and their implications 
Variable types The variable name Variable description 

Explained 
variable 

Urban-rural income Gap 
(GAP) 

Urban per capita disposable income/Rural per capita 
disposable income 

Core Explanatory 
Variables 

Level of Digital Financial 
Inclusion Development 

(LDD) 
Digital financial inclusion related index measured by 

the Digital Finance Research Center of Peking 
University 

Breadth of Digital Financial 
Inclusion Coverage (BDF) 

Depth of Use of Digital 
Financial Inclusion (DDF) 
Degree of Digitization of 

Finance (DOF) 

Control variables 

Level of economic 
development (LED) 

Gross regional product per capita 

Educational attainment 
(EDU) 

Number of students in regular institutions of higher 
learning 

Urbanization rate (URB) 
Urban population/permanent resident population at 

year-end 
Openness to the outside 

World (OPE) 
Total imports and exports of foreign-invested 

enterprises/Gross regional product 
Government expenditure 

(GOV) 
Local finance general budget expenditure/gross 

regional product 

4. Empirical Analysis 

4.1. Construct the Spatial Weight Matrix 

In order to test whether there is spatial correlation between urban and rural income gap in each 
province, this paper constructed a geographical weight matrix based on the geographical 
distance between each province. In this paper, the inverse of the distance value is used to 
characterize the distance matrix. Among them, the distance 𝑑𝑖𝑗  is calculated according to the 

longitude and latitude of each city. In order to avoid analysis error, this paper standardized the 
spatial correlation test of the matrix. 

 

𝑊 = {

1

𝑑𝑖𝑗
, 𝑖 ≠ 𝑗

0, 𝑖 = 𝑗

 

4.2. Spatial Correlation Test 

Before conducting spatial econometric analysis, it is necessary to test whether there is spatial 
correlation between variables. In this paper, global spatial autocorrelation is used to study 
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spatial autocorrelation. The most commonly used methods are Moran's I index and Geary's C 
index. The exact formula is as follows: 

 

𝐼𝑀𝑜𝑟𝑎𝑛 =
∑ ∑ 𝑊𝑖𝑗

𝑛
𝑖≠𝑗

𝑛
𝑖=1 (𝑥𝑖 − �̅�)(𝑥𝑗 − �̅�)

𝑆2 ∑ ∑ 𝑊𝑖𝑗
𝑛
𝑖≠𝑗

𝑛
𝑖=1

 

 

 𝑊𝑖𝑗 is the geographical weight matrix, 𝑥𝑖 and 𝑥𝑗  is the urban-rural income gap of the i and j 

provinces in China, �̅� is the average of urban-rural income gap, and 𝑆2 ∑ ∑ 𝑊𝑖𝑗
𝑛
𝑖≠𝑗

𝑛
𝑖=1  is the 

sample variance. Moran's I index generally ranges between [-1,1]. When the index is greater 
than 0, it means that the provinces are spatially positively correlated. When the index is less 
than 0, it means that the provinces are spatially negatively correlated. When the index is equal 
to 0, it means that there is no spatial correlation among provinces. The P-statistic value is 
usually taken to determine whether it is significant. 

 

𝐶𝐺𝑒𝑎𝑟𝑦 = (n − 1) 
∑ ∑ 𝑊𝑖𝑗

𝑛
𝑖≠𝑗

𝑛
𝑖=1 (𝑥𝑖 − �̅�)2

2𝑛𝑆2 ∑ ∑ 𝑊𝑖𝑗
𝑛
𝑖≠𝑗

𝑛
𝑖=1

 

 

𝑊𝑖𝑗 is the geographical weight matrix, 𝑥𝑖 is the urban-rural income gap of the ith province in 

China,�̅� is the average of urban-rural income gap, 𝑆2 ∑ ∑ 𝑊𝑖𝑗
𝑛
𝑖≠𝑗

𝑛
𝑖=1  is the sample variance, and n 

is the sample number. The value range of Geary's C index is [0,2], and when the index is less 
than 1, it means that provinces are spatially positively correlated. When the index is greater 
than 1, it means that the provinces are spatially negatively correlated. When the index is equal 
to 1, it means that there is no spatial correlation among provinces. 

In this paper, Stata16 software was used to calculate the spatial correlation of urban-rural 
income gap and digital financial inclusion under the geospatial weight matrix. The test results 
of spatial correlation are shown in Table 2. 

 

Table 2. Moran's I and Geary's C statistical results of urban-rural income gap 

 GAP lnLDD 

Year Moran's I Geary's C Moran's I Geary's C 

2013 0.154*** 0.821*** 0.132*** 0.856*** 

2014 0.149*** 0.825*** 0.131*** 0.863*** 

2015 0.148*** 0.826*** 0.101*** 0.899*** 

2016 0.146*** 0.827*** 0.129*** 0.862*** 

2017 0.143*** 0.830*** 0.135*** 0.850*** 

2018 0.140*** 0.832*** 0.146*** 0.836*** 

2019 0.138*** 0.834*** 0.150*** 0.831*** 

Note: ***, **, * denote significance levels at 1%, 5%, and 10%, respectively, the same as below. 

 

As can be seen from Table 2, the global Moran's I and Geary's C are both between 0-1, which 
pass the significance test at 1% level from 2013 to 2019, indicating that there is a very 
significant spatial autocorrelation and dependence between urban-rural income gap and digital 
financial inclusion in each province of China. However, the local spatial correlation needs to be 
further verified. 

In this paper, the local Moran scatter plot is used to test whether there is agglomeration in local 
regions, and the geospatial weight matrix is used to analyze the urban-rural income gap and the 
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development level of digital financial inclusion in 30 provinces (autonomous regions and 
municipalities) in China in 2011 and 2019.The scatter plots of Moran index drawn by STATA16 
software are shown in Figure 1 and Figure 2. 

 

 
Figure 1. Scatter plots of the local Moran index of urban-rural income Gap (GAP) in 2013 and 

2019 

 

 
Figure 2. Scatter plot of Digital Financial Inclusion (LNLDD) local Moran Index, 2013 and 

2019 

 

As can be seen from Figure 1 and Figure 2, most of the observed values are located in the first 
and third quadrants with obvious spatial agglomeration characteristics, which again verifies 
that there is a significant spatial correlation between the urban-rural income gap and the digital 
financial inclusion index. On the whole, there is an obvious H-H and L-L clustering state, and the 
high value of observation points is closely related to the high value, and the low value is closely 
related to the low value. This indicates that provinces with a high urban-rural income gap in 
China also have a high urban-rural income gap in their neighboring provinces. Provinces with 
low urban-rural income gap also have low urban-rural income gap in their neighboring 
provinces. Therefore, the conclusion obtained by using spatial econometric model to analyze 
urban-rural income gap is more reliable. 

4.3. Empirical Analysis of Digital Financial Inclusion on Urban-rural Income 
Gap 

First, the ordinary least squares regression method is performed, and then the estimated 
regression residuals are subjected to Lagrange multiplier test (LM) and Robust Lagrange 
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multiplier test (Robust LM). Finally, it was judged that the spatial error model (SEM) should be 
selected. After Hausman test, SEM fixed effects model test was finally selected to construct the 
model as follows: 

 

ln 𝑔𝑎𝑝 = 𝜌𝑊𝑔𝑎𝑝 + 𝛽𝑙𝑛𝑙𝑑𝑑 + 𝜃𝑋 + 𝜀 

 

Where, 𝜀 = 𝛾𝑊 + 𝜇 , 𝜌  is the spatial autoregressive coefficient; 𝛽 is the digital financial 
inclusion coefficient; 𝜃 is the correlation coefficient of control variables,  𝜀 is the residual term; 
𝛾 is the spatial residual, and X is the related control variable. 

Column (1) is the regression result of ordinary least squares regression (OLS), and column (2) 
is the regression result of spatial error model (SEM) based on geographic weight matrix. The 
regression results of digital financial inclusion and urban-rural income gap are shown in Table 
3.It can be seen from (1) and (2) that the coefficient of digital financial inclusion is significantly 
negative at the 1% level, with values of -0.106 and -0.108 respectively, indicating that the 
development of digital financial inclusion has a promoting effect on narrowing the urban-rural 
income gap. The spatial error coefficient𝜌is -0.599 and both pass the 1% significance test, 
indicating that there is a significant spatial spillover effect of the urban-rural income gap in 30 
provinces of China. An increase of 1% in the urban-rural income gap in neighboring regions will 
promote an increase of 0.599% in the urban-rural income gap. 

 

Table 3. Estimation results of digital financial inclusion and income gap between urban and 
rural residents 

variable (1) (2) 
lnLDD 0.106*** 0.108*** 

 (0.0404) (0.0015) 
   

lnLED 0.199*** 0.0623*** 

 (0.0584) (0.0207) 

   

lnURB 0.516*** 0.0319 

 (0.106) (0.0465) 

   

lnGOV 0.107** 0.0253 

 (0.0522) (0.0135) 

   

lnOPE 0.0209*** 0.00476** 

 (0.00678) (0.00230) 

   

lnEDU 0.0717 0.0509*** 

 (0.0182) (0.0184) 

   

rho  0.599*** 

  (0.107) 

   

N 210 210 

R2 0.509 0.265 

 

In terms of the control variables, the coefficient of the level of economic development (lnLED) 
in column (1) is significantly positive at the level of 1%, indicating that the level of economic 
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development will widen the urban-rural income gap. The coefficient of government 
expenditure (lnGOV) is significantly positive at the level of 5%, indicating that government 
fiscal expenditure will widen the urban-rural income gap. The coefficients of urbanization rate 
(lnURB) and openness to the outside world (LnOPE) are significantly negative at the 1% level, 
indicating that urbanization and opening-up will help narrow the urban-rural income gap. In 
column (2), the coefficient of the level of economic development (lnLED) is significantly positive 
at the 1% level, indicating that the level of economic development will widen the urban-rural 
income gap. The coefficients of openness to the outside world (LnOPE) and education (lnEDU) 
are significantly negative at the 1% level, indicating that openness and education help to 
narrow the urban-rural income gap. 

4.4. Empirical Analysis of the Urban-rural Income Gap in Digital Financial 
Inclusion Sub-dimension 

Table 4. Pratt &whitney financial partial regression results   

variable (1) (2) (3) (4) (5) (6) 

 OLS SEM OLS SEM OLS SEM 

lnBDF 0.0580* 0.0252**     

 (0.0327) (0.0117)     

       

lnDDF   0.107*** 0.000143   

   (0.0322) (0.0133)   

       

lnDOF     0.0892** 0.000586 

     (0.0417) (0.0111) 

       

lnLED 0.163*** 0.0534*** 0.208*** 0.0807*** 0.153*** 0.0800*** 

 (0.0572) (0.0186) (0.0551) (0.0215) (0.0514) (0.0169) 

       

lnURB 0.486*** 0.0581 0.526*** 0.0131 0.500*** 0.0130 

 (0.106) (0.0485) (0.105) (0.0469) (0.107) (0.0442) 

       

lnGOV 0.0844 0.00548 0.100** 0.00268 0.0932* 0.00249 

 (0.0518) (0.0133) (0.0490) (0.0137) (0.0518) (0.0132) 

       

lnOPE 0.0213*** 0.00510** 0.0198*** 0.00437* 0.0209*** 0.00438* 

 (0.00685) (0.00230) (0.00673) (0.00232) (0.00682) (0.00229) 

       

lnEDU 0.00148 0.0508*** 0.00758 0.0509*** 0.00130 0.0510*** 

 (0.0179) (0.0186) (0.0174) (0.0185) (0.0179) (0.0185) 

       

rho  0.534***  0.607***  0.606*** 

  (0.127)  (0.144)  (0.121) 

       

N 210 210 210 210 210 210 

R2 0.500 0.229 0.519 0.296 0.504 0.295 

 

This paper further investigates whether the impact of three dimensions of digital financial 
inclusion in different provinces: coverage breadth (LNBDF), use depth (LNDDF) and digital 
support services (LNDOF) on the urban-rural income gap is heterogeneous. The regression 
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results are shown in Table 4.Columns (1), (3) and (5) show the OLS regression of the three 
dimensions, and columns (2), (4) and (6) show the regression results of the spatial error model. 
The coverage breadth of digital financial inclusion in 30 provinces, both the ordinary panel 
model and the spatial econometric model, the coefficients are negative at the significance level 
of 10% and 5%.This indicates that the coverage of financial services significantly reduces the 
urban-rural income gap in each province, and the spatial spillover effect of digital financial 
inclusion mainly depends on the coverage of financial services. The spatial error coefficient 𝜌 
is positive at the significance level of 1%, indicating that there is a significant spatial spillover 
effect of the urban-rural income gap in 30 provinces in China. However, the convergence effect 
of using depth index and digital support services on the urban-rural income gap is poor. 
Therefore, in the development process of digital financial inclusion, more attention should be 
paid to the depth of use and the degree of digitalization of the other two indices of financial 
services, so that they can play a more important role in narrowing the urban-rural income gap. 

5. Conclusions and Recommendations 

Based on the panel data of 30 provinces in China from 2013 to 2019, this paper conducts an 
empirical study, explores the impact of digital financial inclusion development on urban-rural 
income gap by constructing a spatial econometric model, calculates the Moran index and 
Geary's C index of digital financial inclusion development and urban-rural income gap, and 
draws the Moran scatter plot of the two variables. It is found that both of them have positive 
spatial property, which requires the use of spatial econometric model. The results of OLS 
regression and spatial error model show that :(1) both digital financial inclusion development 
and urban-rural income gap have positive spatial correlation. The development of digital 
financial inclusion can not only narrow the urban-rural income gap in the province, but also 
drive the development of neighboring provinces and narrow the urban-rural income gap in the 
neighboring provinces. Further analysis of the impact of three dimensions of digital financial 
inclusion coverage breadth (LNBDF), depth of use (LNDDF) and digital Support services 
(LNDOF) index on the urban-rural income gap shows that (2) the spatial spillover effect of 
digital financial inclusion mainly depends on the coverage breadth of financial services. 

Promoting the healthy and orderly development of digital financial inclusion, narrowing the 
income gap between urban and rural residents, revitalizing rural economic development, and 
accelerating the digitalization and modernization of agriculture and rural areas can be 
improved from the following three aspects. 

First, the government should pay more attention to the development of rural finance, formulate 
a long-term plan for the development of digital financial inclusion, and further deepen the 
development of digital financial inclusion. Priority should be given to improving the coverage 
of digital financial inclusion and further playing its convergent role in the urban-rural income 
gap at this stage; And pay attention to the development of depth of use and digital support 
services. We will increase financial support for rural areas, speed up infrastructure 
construction and scientific and technological development, and promote the digitalization of 
agriculture and rural areas. We will guide and encourage the flow of high-level human capital 
to rural areas. 

Second, financial institutions should improve the coverage of digital finance in less developed 
regions and provide differentiated digital financial inclusion products based on the diverse 
needs of customers. We should actively explore rural financial markets, strengthen internal 
supervision, improve risk prevention and control mechanisms, solve irregularities in the 
operation process, and put an end to illegal activities. At the same time, the government and 
financial institutions will work together to establish a digital financial service platform of 
mutual cooperation. We will strengthen rural residents' trust in and acceptance of digital 
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financial inclusion, so that the positive role of digital financial inclusion in narrowing the urban-
rural income gap can be better played. 

Third, promote the coordination of digital financial inclusion and opening-up, urbanization, 
scientific and technological innovation and upgrading policies, gradually break the urban-rural 
duality structure, realize the development dividend of digital financial inclusion, and narrow 
the urban-rural income gap. 
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