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Abstract 

The rapid development of digital financial inclusion is closely related to the income of 
regional urban and rural residents. This article uses the fixed utility model and the 
threshold utility model, and selects panel data from 2011 to 2019, and conducts research 
from the eastern, central, and western regions and the breadth of coverage, depth of use, 
and degree of digitization of digital financial inclusion. It is concluded that the effect of 
digital financial inclusion in different regions of China on the income gap between urban 
and rural residents is regionally different. The impact of digital financial inclusion index, 
coverage breadth, and depth of use on urban and rural residents’ income has a dual 
threshold effect, and the degree of digitalization has no threshold effect. Therefore, it is 
recommended that the western region improve the construction of related facilities for 
digital financial inclusion; increase the coverage and depth of digital financial inclusion 
to above the second threshold. 
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1. Introduction 

At the Third Plenary Session of the 18th Central Committee of the Communist Party of China in 
2013, the Central Committee of the Communist Party of China formally proposed the 
development of inclusive finance to help low-income groups improve their economic capacity 
and social status, achieve economic development and reduce the gap between the rich and the 
poor. However, relying on physical outlets to provide financial services to the inclusive group 
requires relatively high business costs. This conflicts with the profit-driven mechanism of 
commercial financial institutions. This is also the current traditional financial institutions’ "hot 
and cold outside" towards inclusive financial services. The main incentives. Various financial 
institutions have expanded their business to the field of digital inclusive finance. Online 
payment, Huabei, and mobile financial management have become people's daily use methods. 
Digital financial inclusion provides convenience for rural areas and remote areas to enjoy 
financial services, and facilitates the basic financial services and production and operation 
capital needs of these groups, thereby helping rural residents increase their wealth. In 2020, 
the national per capita disposable income gap of urban and rural residents was 9249.2 yuan, 
an increase of 41.4% over 2011. The income gap between urban and rural residents has been 
increasing. 

2. Literature Research 

2.1. The relationship between inclusive finance and urban-rural income gap. 

It is very important to alleviate the income gap between urban and rural residents. Scholars at 
home and abroad are looking for solutions from macroeconomic, institutional, and cultural 
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aspects. For the study of financial factors, mainly from the perspective of inclusive finance, 
inclusive finance is closely related to narrowing the urban-rural income gap. By comparing the 
degree of opening to the outside world and the degree of financial development, domestic 
scholars mainly based on empirical analysis of time series and panel data. The former such as 
Xu Min and Zhang Xiaolin (2014) used VAR model to empirically found that the development 
of inclusive finance has no obvious effect on narrowing the urban-rural income gap [1]; The 
latter such as Lu Yongbin and Li Yi (2016) used a spatial panel model to empirically analyze the 
relationship between the development of China’s inclusive finance and the urban-rural income 
gap. It is still on the left side of the inverted U shape. 

With the development of digital technology, scholars have used various methods to explore the 
impact of digital financial inclusion on the income gap between urban and rural residents. 
Zhang Zihao and Tan Yanzhi (2018) believe that the urban-rural income gap in my country's 
provinces, autonomous regions, and municipalities is spatially dependent on the whole, and 
locally manifested as "high-high spatial aggregation" and "low-low spatial aggregation" [2]. 
Chen Xiao and Chen Xin (2018), based on the 2011-2015 provincial panel data, test the 
existence of spatial spillover effects in the digital process of inclusive finance. Zhang He and Bai 
Qinxian (2018) established panel linear regression and nonlinear threshold regression models, 
based on empirical observations based on China's provincial data, and confirmed that digital 
financial inclusion can narrow the income gap between urban and rural areas [3]. 

Scholars have further studied digital financial inclusion and believe that digital financial 
inclusion has different levels of development in different regions and different levels of services 
provided to residents. Chen Yin'e and others constructed a comprehensive evaluation model of 
the inclusive finance development index and believed that the development of inclusive finance 
in my country showed strong multi-level differentiation, which was manifested in the 
increasing divergence of the eastern region and the increasing convergence of the central and 
western regions. When considering the spatial effect Areas with a higher level of inclusive 
finance indirectly drive the development of neighboring areas through spatial diffusion effects. 
Research by Xiong Kang and Xu Jianan (2019) shows that the higher the level of digital inclusive 
finance in my country, the stronger the convergence effect on the urban-rural income gap [4].  

2.2. Literature Review 

In summary, many scholars have explored the impact of regional differences in digital financial 
inclusion on the income gap between urban and rural residents from spatial aggregation and 
nonlinear methods [5], but they have not yet formed a unified view. The research of this paper 
is based on the existing literature to analyze the impact of digital financial inclusion on the 
income gap between urban and rural residents in different regions, and uses threshold 
regression model to further explore the nonlinear impact of digital financial inclusion from 
different dimensions of digital financial inclusion. 

3. Variable Selection 

3.1. The Explained Variable  

The income gap between urban and rural residents (theil). In order to fully consider the factors 
of urban and rural population changes, this paper chooses the Theil index to measure the 
income gap between urban and rural residents, and decomposes the income gap between urban 
and rural areas into gaps within groups and gaps between groups. The larger the index, the 
larger the income gap between urban and rural residents. The calculation formula used is (1): 

                                                     (1) 
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Note: i=1 means urban, i=2 means rural. It represents the total income of year t, Ii,t represents 
the total income of urban or rural areas in year t; Pt represents the total population in year t, 
and Pi,t represents the total urban or rural population in year t. 

3.2. Core Explanatory Variables 

Digital Financial Inclusion Development Index (dgf). Combined with the availability and 
reliability of data, referring to Huang Yiping and Huang Zhuo (2018), the Peking University 
Digital Financial Inclusive Index (Guo Feng et al., 2020) is selected to represent the 
development level of digital financial inclusion [6,7]. This indicator establishes three 
dimensions: (1) Coverage, which mainly measures the popularity of digital financial inclusion; 
(2) Usage, which mainly reflects the use of digital financial inclusion; (3) Digital The degree of 
support service (digit) mainly reflects the convenience of digital financial inclusion and the cost 
of financial services.  

3.3. Control Variable 

Regarding the control variables, drawing on e xisting research and practices, and further 
combining with the actual development of China's digital financial inclusion, the following 
variables are selected. 

Industrial upgrading (upin) is expressed as the proportion of the added value of the secondary 
and tertiary industries in GDP. The higher the level of industrial upgrading, the faster industrial 
transformation in the region will bring higher economic benefits, which will not only drive 
employment for residents, but also increase income. 

The degree of opening to the outside world (open) is expressed as the proportion of total 
imports and exports to GDP, reflecting the level of foreign trade and commercial channels in the 
region. Therefore, the higher the degree of openness to the outside world, the more local sales 
channels and the more income. 

The level of education (edu), the proportion of the number of people with a college degree or 
above in the total number of people in the region, reflects the local cultural level. The higher the 
cultural level of a region, it is conducive to the development of various industries and can drive 
local economic construction.  

This article counts data from 31 provinces and cities across the country, with a total of 279 
observations. The explanatory variables are derived from the Peking University Digital 
Financial Inclusion Index (2011-2019). The control variable data is derived from the China 
Economic Network database. Some missing data use linear interpolation. Complementary 
method to fill.  

3.4. Variable Descriptive Statistics 

This article counts data from 31 provinces and cities across the country, with a total of 279 
observations. The explanatory variables are derived from the Peking University Digital 
Financial Inclusion Index (2011-2019). The control variable data is derived from the China 
Economic Network database. Some missing data use linear interpolation. Complementary 
method to fill. 

Use Stata16.0 to perform descriptive statistics on each index data, and the results are shown in 
Table 1. It can be found that from 2011 to 2019, the Theil index has an average value of 0.101, 
a maximum value of 0.744, and a minimum value of 0, indicating that there is a large gap in 
income between urban and rural areas in different provinces; the digital financial inclusion 
index is as high as 410.28. The lowest value of 16.22 indicates that the distribution of urban 
resources in different provinces is unbalanced, and the role of digital technology is polarized; 
the maximum value of industrial upgrading is 100%, and the minimum value is 72.5%. It is 
possible that regional economic growth is paying more attention to the second, The input of the 
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tertiary industry is just the opposite of the situation in the heavy agricultural areas, and there 
are differences in each area. The degree of opening to the outside world varies greatly among 
regions, with a maximum value of 5.057% and a minimum value of 0. The education level has a 
maximum value of 0.043 and a minimum value of 0.01, which shows that the overall higher 
education population in my country is small and the difference is large.  

 

Table 1. Descriptive statistics of variables 
Variable N Mean Min Median Max 

theil 279 0.101 0 0.072 0.744 
dgf 279 202.348 16.22 212.356 410.28 

cover 279 182.251 1.96 189.285 384.66 
usage 279 197.018 6.76 189.78 439.91 
digit 279 278.4 7.58 313.574 462.23 
upin 279 90.001 72.5 90.5 100 
open 279 0.411 0 0.142 5.057 
edu 279 0.024 0.01 0.024 0.043 

Data source: Peking University Digital Financial Inclusion Index (2011-2019) & China Economic 
Network database 

 

4. Model Building 

4.1. The Model 

                                           (2) 

  (3) 

Among them,  is a constant term;  represents the regression coefficient of each variable; i 
is each province in China; t is each statistical year.  represents the urban-rural income 
gap;  represents the explanatory variable;  represents the threshold variable; 

 represents other control variables that affect the urban-rural income gap, including 
industry Upgrade (upin), degree of openness (open) and level of education (edu). Equations (2) 
and (3) are linear regression and nonlinear threshold regression equations, where  and  
are the critical values of the two thresholds,  < . The threshold effect test process is as 
follows: H0: β1 = β2, H1: β1≠ β2, if H0 is true, it means that there is no threshold effect; otherwise, 
it means that there is a threshold effect. The criterion is to use Hansen's Bootstrap to simulate 
the asymptotic distribution of the F statistic, and then calculate the P value. By analogy, the 
threshold is repeatedly searched and tested, and finally the number of thresholds is determined.  

4.2. Model Regression Results and Analysis 

In order to reduce the interference of sample data fluctuations on the empirical results, the 
digital financial inclusion index, the coverage breadth of digital financial inclusion, the depth of 
use, and the degree of digital support services with large numerical differences are taken 
logarithmically. The regression results are shown in Table 2: 

It can be seen from models (1) and (2) that the coefficient of the model digital financial inclusion 
index is negative, which has a very significant negative correlation. dgf increased by 1 on 
average, and theil decreased by 0.0449% on average. The coefficients of upin, open and edu are 
all significantly negative. Therefore, raising the level of individual economy, accelerating the 
upgrading of the secondary and tertiary industries, while increasing the level of education and 
opening up to the outside world, will bring human resources and development vitality to local 
development, thereby driving the residents who do not understand technology and are not 
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familiar with policies to develop production and increase income. Narrow the income gap with 
urban areas. 

Table 2. Panel regression results 

 
(1) 

Nationwide 
(2) 

Nationwide 
(3) 

East 
(4) 

Eentral 
(5) 

West 
 theil theil theil theil theil 

lndgf -0.0449*** -0.0306*** -0.0037 -0.0178*** -0.0525*** 
 (0.0026) (0.0034) (0.0040) (0.0031) (0.0064) 

upin  -0.0019* -0.0102*** -0.0038*** -0.0006 
  (0.0011) (0.0025) (0.0011) (0.0017) 

open  -0.0326*** -0.0089 -0.2309*** -0.0137 
  (0.0088) (0.0076) (0.0769) (0.0162) 

edu  -6.4294*** -4.5751*** -7.2124*** -4.4708** 
  (1.2092) (1.6622) (1.0881) (2.0518) 

_cons 0.3318*** 0.5940*** 1.1466*** 0.7122*** 0.5879*** 
 (0.0132) (0.0941) (0.2121) (0.0877) (0.1399) 

N 279 279 99 72 108 
adj. R2 0.4997 0.5917 0.4254 0.8635 0.6613 
r2_w 0.5555 0.6416 0.5075 0.8846 0.7088 

F 308.6468 109.2222 21.6417 115.0034 55.9717 

Standard errors in parentheses * p < 0.1, ** p < 0.05, *** p < 0.01 

 

Models (3), (4), and (5) are analyzed based on the classification of China's eastern, central, and 
western regions. It is found that the coefficient of digital financial inclusion in the west is the 
largest in absolute value, followed by the central and insignificant in the east. Obvious regional 
differences. Because both urban and rural residents in the east can enjoy high-quality financial 
services, the income gap is small. However, the level of digital financial inclusion and the 
economic gap in central and western urban and rural areas are very large, and there is a lot of 
room for development. Therefore, increasing digital financial inclusion can significantly 
promote economic development and increase farmers' incomes, thereby narrowing the income 
gap.  

4.3. Threshold Effect Analysis 

This section uses the digital financial inclusion index (lndgf), coverage (lncover), depth of use 
(lnusage), and digitization (lndigit) as threshold regression variables to analyze the nonlinear 
impact of digital financial inclusion on the urban-rural income gap. According to the self-
sampling test of the threshold effect, the digital financial inclusion index has a double threshold. 
Figures 1 and 2 are the LR graphs of the threshold value of the digital financial inclusion. 

 

 
Figure 1. The first threshold LR diagram of the digital financial inclusion index 
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Figure 2. The second threshold LR diagram of the digital financial inclusion index 

 

Figures 1 and 2 show that the digital financial inclusion index has a double threshold effect. The 
first threshold is 2.936 (digital financial inclusion index takes the logarithmic value), and the 
second threshold is 4.128. Combined with the results in Table 3, the dual thresholds of the 
digital financial inclusion index are both significant. Therefore, it can be confirmed that when 
the digital financial inclusion index is between 2.936 and 4.128, the absolute value of the 
coefficient is 0.449, which is less than the absolute value of 0.574 when the index is greater than 
4.128. The level of digital financial inclusion in these two ranges is different. The bigger the role 
played, the stronger. 

 

Table 3. Threshold effect of digital financial inclusion 
Threshold Variable lndgf lncover lnusage lndigit 

Threshold 
γ1=2.936 γ1==1.1184 γ1=4.738 γ1=3.5065 

γ2=4.1284 γ2=3.2048 γ2=5.1745 γ2=4.5371 

q≤γ1 
-0.0304 -0.347** 0.0436** 0.00351 
-0.0194 -0.1208 -0.0153 -0.0136 

γ1<q≤γ2 
-0.0449* -0.0719*** 0.0336* 0.0114 
-0.0169 -0.0192 -0.0123 -0.0095 

q>γ2 
-0.0574* -0.0890** 0.0376** -0.000556 
-0.0223 -0.0257 -0.0133 -0.0098 

Control Variable yes yes yes yes 

N 279 279 279 279 
adj. R-sq 0.7082 0.7798 0.7698 0.7532 

AIC -1345.3 -1423.9 -1409.6 -1390.1 
BIC -1323.5 -1398.4 -1380.5 -1361 

Standard errors in parentheses  * p < 0.1, ** p < 0.05, *** p < 0.01 

 

According to the results in Table 3, the coverage and depth of digital financial inclusion have a 
dual threshold effect, both of which are significant. The absolute values of the coefficients for 
the coverage spans of less than 1.1184, (1.1184, 3.2048], and greater than 3.2048 are 0.347, 
0.0719, and 0.089, respectively. When the coverage is less than the first threshold, it has the 
greatest effect on narrowing the income gap between urban and rural residents, because it 
increases account coverage The initial stage of this rate has a very obvious effect on improving 
the production and living standards of residents. With the continuous improvement of the 
coverage, the effect will first decline, and will increase after reaching the second threshold. The 
depth of use is in the range of less than 4.738, (4.738, 5.1745], and greater than 5.1745 The 
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absolute values of the coefficients are 0.0436, 0.0336, and 0.0376, respectively. The effect of 
depth of use on reducing the income gap between urban and rural residents is very strong when 
it is less than the first threshold, relatively weak in the middle area, and strengthened when it 
is greater than the second threshold. 

The breadth of coverage and depth of use provide more help to rural residents' financial 
services, such as account coverage, payment, investment, credit, etc., which are all part of 
residents' daily needs. Digital support is not significant for reducing the income of urban and 
rural residents. Because the level of digitalization is reflected in many aspects, including 
television, the Internet, etc., it cannot directly increase the income of residents.  

5. Summary 

5.1. Conclusion 

China's digital financial inclusion has regional differences in its effect on the income gap 
between urban and rural residents, and has the greatest impact on the western region. The 
digital financial inclusion index, coverage breadth, and depth of use have a dual threshold effect 
on the income of urban and rural residents, and the interval after the second threshold has a 
greater effect than the previous threshold interval, and the degree of digitalization has no 
threshold effect. 

5.2. Related Suggestions 

5.2.1. The western region accelerates the improvement of the construction of related 
facilities for digital inclusive finance 

According to the conclusions, the level of digital financial inclusion in the central and western 
regions and the income of rural residents still have much room for improvement. The local area 
should improve the construction of digital financial inclusive facilities, such as rural network 
facilities, transportation facilities, bank branches, etc., and financial institutions We should 
increase financial knowledge publicity and innovate financial service products so that rural 
residents can receive inclusive financial services in a convenient and safe manner, create more 
wealth and increase income.  

5.2.2. Increase the coverage and depth of digital financial inclusion above the second 
threshold 

Rural residents' financial penetration is not high, and there is a large service market. Moreover, 
coverage breadth and depth of use after the second threshold have a greater effect on 
narrowing the urban-rural income gap than the previous threshold interval. Financial 
institutions should continue to increase the coverage of financial accounts, and at the same time 
promote household financial management such as insurance, wealth management, and 
investment to rural residents to increase coverage and depth. Let residents get help when they 
need funds, make them live when they have deposits, and protect them when they encounter 
risks. The income from production and operation and financial management of rural residents 
has increased, and the income gap between urban and rural areas can be further narrowed. 
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