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Abstract: This study empirically analyzes factors influencing the coupling and coordinated devel-
opment of rural urbanization and rural finance. For this purpose, the study employs the coupling
degree model and develops a panel quantile model to estimate the coupling degree and coupling
coordination degree of rural urbanization and rural finance. Accordingly, the study presents panel
data comprising 31 provinces, municipalities, and autonomous regions in China from 2010 to 2019.
The empirical results reveal that the coupling degree of rural urbanization and rural finance is
relatively low in most study areas. This result suggests that rural urbanization and rural financial
development in most provinces in China have not exhibited coordinated development. Further,
the results reveal that urban population density negatively affects the coupling and coordination
degree of rural urbanization and rural finance. Moreover, the effects of urban population density
are more significant in areas with a low coupling coordination degree compared with those with a
higher coupling coordination degree. An increase in the quantile gradually decreases the effect of the
proportion of educational expenditure to GDP on the degree of rural urbanization and rural financial
coupling coordination. However, the effect of financial development efficiency increases accordingly.
The per capita GDP, per capita fiscal expenditure, and per capita built-up area significantly affect all
the quantiles, indicating a positive correlation. This correlation can promote the coupling and coordi-
nated development of rural urbanization and rural finance. In areas with a low coupling coordination
degree, the financial development scale significantly positively affects the coupling coordination
degree of rural urbanization and rural finance. In areas with a high coupling coordination degree,
the financial development scale significantly negatively correlates with the coupling coordination
degree. In addition, a positive correlation exists between the financial development structure and the
coupling coordination degree of rural urbanization and rural finance.

Keywords: rural urbanization; rural finance; entropy evaluation method; coupling degree model;
panel quantile model

1. Introduction

The continuous development of urbanization in China has gradually reduced the size
of the rural population and has resulted in the emergence of a large number of ‘hollow
villages’; at the same time, a large number of people may continue to reside in rural areas
for a long time [1]. Considering the rural residents’ benefit, China’s 14th Five-Year Plan
(2021–2025) has clearly proposed a two-wheel-drive strategy of new urbanization and
rural revitalization [2]. Under the new development pattern, with domestic circulation
as the main body and the dual circulation of domestic and international circulations
promoting each other, the government drives the construction of modern metropolitan areas
in development advantage areas; on the other hand, the state attaches great importance
to rural revitalization. Between urbanization and rural revitalization, the term ‘rural
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urbanization’ has entered people’s parlance [1]. As the core of a modern economy, finance
plays a crucial role in a country’s major development strategy [3]. The development of
rural urbanization requires a large amount of capital investment. Thus, a perfect rural
financial system is urgently required to meet the financial needs of rural urbanization to
ensure the key role of funds in resource allocation and financial communication. Similarly,
the development of rural finance requires a good social environment to ensure that the
promotion of rural urbanization can provide a guarantee for the development of rural
finance. Therefore, one of the urgent problems to be solved in the current rural economic
development is the coordination of the development of rural urbanization and rural finance.

Recently, scholars have conducted multiple studies on the relation between urban-
ization and finance. However, research on the coupling and coordination relationships
between rural urbanization and rural finance has been relatively scarce. Furthermore,
factors determining the coupling and coordinated development of rural urbanization and
rural finance have not been discussed. Therefore, this study focuses on the coupling rela-
tionship between rural urbanization and rural finance. Moreover, the study empirically
reveals factors determining the coordinated development of rural urbanization and rural
finance by developing a panel quantile model. We tested the effects of urban population
density (UPD), per capita GDP (PCGDP), per capita disposable income of rural residents
(PCDIRR), per capita fiscal expenditure (PCFE), the proportion of educational expenditure
to GDP (PEEGDP), per capita built-up area (PCBA), financial development efficiency (FDE),
financial development scale (FDSC), and financial development structure (FDST) on the
coupling coordination degree (CCD) of rural urbanization and rural finance.

The paper is structured as follows: The second section reviews the research results of
domestic and foreign scholars on rural urbanization and rural finance. The third section
employs the entropy evaluation method to construct comprehensive evaluation systems of
rural urbanization and rural finance. In the fourth section, the coupling coordination model
is used to analyze the coupling coordination degree between the comprehensive evaluation
systems of rural urbanization and those of rural finance. In the fifth section, the panel
quantile model is constructed to examine factors determining the coupling development
of rural urbanization and rural finance. The sixth section presents the conclusion and
policy recommendations.

2. Literature Review

One of the urgent problems to be solved in current rural economic development is
determining ways to promote the coordinated development of rural urbanization and rural
finance. Accordingly, numerous scholars have begun exploring the interactive relation
between rural urbanization and rural finance. Therefore, numerous studies have been
conducted on rural urbanization and rural finance, and fruitful research results have been
achieved. The existing literature discusses the problems involved in various aspects of the
process of rural urbanization, including policy implementation [4,5], land-use variation [6],
agricultural land transfer [7], agriculture issues [8], social inequality [9], and industrial ad-
justment [10]. In addition, several studies have focused on rural finance. For instance, these
studies have explored digital credit scoring in rural finance [11], the effect of rural finance
on rural industrial integration [12], and agricultural technology adoption [13]. Scholars
have also studied China’s rural finance from the perspective of political economy [14,15],
rural financial problems in small farms [16], and the inclusive reform of rural finance [17]. In
sum, previous scholars have achieved fruitful results in their research on rural urbanization
and rural finance, and those are of great reference significance to this paper.

However, the existing literature focuses less on the interaction between rural urban-
ization and rural finance in China. It mainly focuses on two aspects: First, research was
to unidirectionally examine the effect of rural financial development on the urbanization
construction in China’s rural areas. Tang and Zhang [18] adopted a vector autoregressive
model (VAR) to empirically analyze the role of rural financial development in China’s rural
urbanization construction. The empirical results revealed that the increase of rural financial
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scale and structural adjustment slightly affected rural urbanization, and the improvement
of rural financial efficiency had a higher contribution rate to the effect on rural urbaniza-
tion. Ding and Duan [19] examined the manner in which rural finance accelerated the
development of urbanization in rural China. They believed that the rapid development of
urbanization in China’s rural areas should be promoted by correcting the service functions
of rural financial institutions and establishing a diversified rural financial system. Yan and
Yang [20] explicated the driving role of rural finance in the development of rural urbaniza-
tion in China, focusing on the four aspects of necessity, specific contents, problems, and
suggestions of strategies for rural finance to support urbanization construction. The second
research focus was on the development of rural finance in the process of the urbanization
of rural China. Yu and Kong [21] examined environmental variation and the corresponding
reform of rural finance in the process of rural urbanization. The specific explanation of
environmental variation is that the closed and close traditional social relation network is
gradually disintegrating, and the corresponding rural financial reform is to rebuild the rural
social relation network and enhance the degree of rural organization. Ran and Ran [22]
explored the manner in which rural financial institutions in different regions should choose
appropriate organizational forms when facing different levels of rural urbanization.

In the existing literature, scholars have recognized the positive role of rural finan-
cial development in promoting rural urbanization in China. However, research on the
relation between rural urbanization and financial development is mainly unidirectional.
Furthermore, quantitative research on the mutual interaction between rural urbanization
and financial development is relatively scarce and has not yet involved the analysis of the
relationship between the two systems. Presently, research on the coupling and coordinated
relation of urbanization and finance in China has mainly focused on the regions of a single
province [23,24], multiple provinces [25], and multiple urban agglomerations [26]. No
scholar has explored the coupling and coordinated development of rural urbanization and
rural finance in China at the national level. Based on this situation, this study considers
rural areas in China as the research object, constructs comprehensive evaluation index
systems of rural urbanization and rural finance, and measures the degree of coupling
and coordination between the two by using the coupling and coordination degree model.
Besides taking the coupling and coordination degree of rural urbanization and rural finance
as the dependent variable, this study considers variables with larger weights in the rural
urbanization index and rural finance index as driving factors to reveal factors influencing
the coordinated development of rural urbanization and rural finance in China, thereby
providing a scientific reference for the coordinated and sustainable development of the
two systems.

3. Comprehensive Evaluation of Rural Urbanization and Rural Financial Development

3.1. Data Sources

This study selected panel data comprising 31 provinces, municipalities, and au-
tonomous regions in China (Figure 1) from 2010 to 2019. The data were obtained from
different yearbooks published from 2011 to 2020, including The China Statistical Yearbook,
The Almanac of China’s Finance and Banking, The Finance Yearbook of China, and The China
Rural Statistical Yearbook, while part of the data was obtained from the National Bureau of
Statistics of China website.
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3.2. Construction of Index System for Rural Urbanization

On the premise of following the principles of science—measurability, systematicness,
and accessibility, this study developed a comprehensive index system for rural urbanization
based on five aspects [24,25,27–29]: economic urbanization, population urbanization, social
urbanization, spatial urbanization, and environmental urbanization. Economic urbaniza-
tion was mainly measured at the economic, investment, and fiscal levels. The economic
level included both the per capita GDP (yuan) and the per capita disposable income of
rural residents. The investment level was mainly measured by the per capita fixed asset in-
vestment, and the fiscal level was mainly measured by the per capita financial expenditure.
Population urbanization mainly reflects the level of urbanization development. Population
urbanization in this study was measured considering three aspects: population size, popu-
lation quality, and employment. First, the population size was mainly measured through
the proportion of urban population and the density of urban population (person/km2).
Second, the quality of the population was measured in terms of the number of college
students per 100,000 people. Third, employment level was measured using the proportion
of secondary and tertiary employees (%) in total employment. Social urbanization included
two aspects: education level and living standard. The level of education was mainly re-
flected by the proportion of educational expenditure to GDP (%). The living standard was
mainly measured by the per capita consumption of rural residents. Spatial urbanization
included three aspects: urban scale, living space, and afforestation level. The scale of urban
areas was mainly measured by the proportion of built-up area to the total urban area,
the living space was measured by the built-up area per capita (m2) and the area of park
greenspace per capita (m2), and the afforestation level was measured by the area of park
greenspace per capita (m2). Environmental urbanization indicates the protection of the
environment and reflects the quality of the environment. It mainly includes three aspects:
the harmless disposal rate (%) of urban household waste, the green coverage (%) of built-up
areas, and the amount of household waste disposal (10,000 tons). The comprehensive index
system of rural urbanization is presented in Table 1.
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Table 1. Comprehensive Index System of Rural Urbanization.

Comprehensive
Index

Sub-
Layers Index No. Index Definition Attribute

Rural
urbanization

Economic
urbanization

Economic level
1 Per capita GDP (PCGDP) (yuan) +

2 Per capita disposable income of rural residents (PCDIR) +

Investment level 3 Per capita investment in fixed assets +

Fiscal level 4 Per capita fiscal expenditure (PCFE) +

Population
urbanization

Population size
5 Urban population density (UPD) (person/km2) +

6 Proportion of urban population +

Population quality 7 Number of college students per 100,000 people +

Economic group 8 Proportion of employees in secondary and tertiary industries
in total employment (%) +

Social
urbanization

Educational level 9 Proportion of educational expenditure to GDP (PEEGDP) (%) +

Living standard 10 Per capita consumption of rural residents +

Spatial
urbanization

Urban scale 11 Proportion of built-up area in total urban area +

Living space
12 Per capita built-up area (PCBA) (m2) +

13 Urban road area per capita (m2) +

Afforestation level 14 Per capita park and greenspace area(m2) +

Environmental
urbanization

Environmental
quality

15 Harmless disposal rate (%) of urban household waste +

16 Amount of household waste disposal (10,000 tons) +

17 Green coverage (%) of built-up areas +

3.3. Construction of a Rural Financial Index System

For the description of rural finance, scholars have conducted in-depth discussions
and have proposed many indices for measurement. Hu and Chen [30] measured rural
finance via financial development scale and financial development efficiency. Refs. [31–34]
believed that, in addition to the scale and efficiency of financial development, rural financial
development structure should be introduced to measure rural financial development.
Therefore, based on previous studies, and combined with the availability and effectiveness
of indices, this study selected the scale, efficiency, and structure of financial development
as indices to measure rural financial development.

Financial development scale (FDSC). The McKinnon and Goldsmith indices are widely
used to measure the scale of financial development. Specifically, the McKinnon index is
measured via the ratio of broad currency (M2) to gross domestic product (GDP). The Gold-
smith index is measured via the ratio of total rural deposits and loans to the total rural GDP.
However, some scholars have held a negative attitude towards the McKinnon index. For
instance, Hu and Chen [30] believed that the McKinnon index does not adequately reflect
the actual situation of rural finance in China. Therefore, some scholars have employed the
Goldsmith index to describe the scale of financial development. For instance, Refs. [35–37]
selected the ratio of deposits and loans of financial institutions to nominal agricultural GDP
as a description tool. Considering the research results of previous scholars and the research
content of this paper, the Goldsmith index was chosen to describe the scale of financial
development. In this study, rural deposits were defined as the sum of peasant household
savings deposits and agricultural deposits, and rural loans were defined as the sum of
agricultural loans and loans for township enterprises. Rural GDP represented the sum of
the total agricultural output value and the added value of township enterprises. Since the
rural township enterprises mainly conduct agriculture, forestry, animal husbandry, and
fishery, the value added of township enterprises in this study was replaced by the value
added of agriculture, forestry, animal husbandry, and fishery.

Financial development efficiency (FDE). The efficiency of financial development re-
flects the speed of financial development. Most scholars have defined financial devel-
opment efficiency as the efficiency of financial intermediaries in converting savings into
loans. Ding et al. [38] utilized the ratio of rural loan balance to rural deposit balance to
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measure the ability of rural financial institutions to convert deposits into loans. Moreover,
Refs. [34,39,40] chose the ratio of deposit to loan to measure the financial development
efficiency of rural credit cooperatives. Similarly, this study measured financial development
efficiency through the ability of rural financial institutions to convert deposits into loans.
Furthermore, the study used the ratio of rural deposits to rural loans to describe the ability
of rural financial institutions to convert deposits into loans. The faster the rural financial
institutions convert deposits into loans, the higher the financial development efficiency,
and vice versa.

Financial development structure (FDST). Financial development structure reflects the
distribution structure of rural financial funds and resources. Guo and Wang (2012) [41]
examined the support of rural finance to the development of rural economy and used the
balance of loans of township enterprises and rural loans to measure the structure of rural
financial development. In measuring rural financial maturity, Refs. [42–44] selected the
ratio of township enterprise loans to rural loans as an indicator to describe the structure
of rural financial development. Accordingly, this study adopted the ratio of township
enterprise loans to rural loans as the index of rural financial development structure.

3.4. Comprehensive Evaluation Method

This study employed the entropy evaluation method to calculate weight. In this
objective weighting method, the degree of difference between the evaluation index values is
used to determine the coefficient. In this process, the deviation caused by subjective factors
is avoided, and the importance of each index is objectively reflected in the comprehensive
index system. Therefore, this study applied the aforementioned method to measure the
index weight of rural urbanization development.

Notably, before calculating the entropic value, these indices were required to be
dimensionless so as to eliminate the influence of difference caused by type and dimension
inconsistency among the evaluation indices. Normalization was used to standardize
each index.

The normalization process of the original data was as follows:

(1) Positive index treatment method:

Xij =

[
xij −minxij

maxxij −minxij

]
× 100% (1)

(2) Negative index treatment method:

Xij =

[
maxxij − xij

maxxij −minxij

]
× 100% (2)

The comprehensive evaluation process was as follows:
In Step 1, the index j was calculated. The proportion of scheme i to the index is

indicated in Equation (3):

pij =
Xij

n
∑

i=1
Xij

, (j = 1, 2, · · · , n) (3)

In Step 2, the entropy of the index was calculated. Furthermore, pij calculated by
Equation (3) was used to calculate the entropy of the index j, as indicated in Equation (4):

ej = −K ∗
n

∑
i=1

pij ln(pij) (4)

where K > 0, ln is a natural logarithm, and ej ≥ 0. In Equation (4), the value of K is shown
to be related to the sample size n, K = 1

ln(n) , where n denotes the number of samples.
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The third step was to calculate the coefficient of variation. Equation (4) was used to
calculate the entropy ej of index j and the coefficient of variation of item j, as indicated in
Equation (5):

gj = 1− ej (5)

The magnitude of the coefficient of variation determines the importance of the index:
the larger the coefficient of variation, the more important the index. If the coefficient of
variation is small, the index is not that important.

Step 4 was to calculate the index weight. The coefficient of variation of index calculated
by Equation (5) calculates the weight of the index as presented in Equation (6):

Wj =
gj

n
∑

j=1
gj

, (j = 1, 2, · · · , n) (6)

Step 5 was to calculate the comprehensive score. First, the index weight was calculated.
Thereafter, the sum of the product of the score of each index and its corresponding weight
were used to obtain the comprehensive evaluation value, as indicated in Equation (7):

Si =
n

∑
j=1

WjPij, (i = 1, 2, · · · , n) (7)

By the entropy method, we calculated the index weights as shown in Table 2.

Table 2. Comprehensive Index Weight of Rural Urbanization.

Sub-
Layers Index No. Index Definition Weight

Economic
urbanization

Economic level
1 Per capita GDP (PCGDP) (yuan) 0.04

2 Per capita disposable income of rural residents (PCDIR) 0.05

Investment level 3 Per capita investment in fixed assets 0.05

Fiscal level 4 Per capita fiscal expenditure (PCFE) 0.01

Population
urbanization

Population size
5 Urban population density (UPD) (person/km2) 0.28

6 Proportion of urban population 0.03

Population quality 7 Number of college students per 100,000 people 0.03

Economics group 8 Proportion of employees in secondary and tertiary industries
in total employment (%) 0.05

Social
urbanization

Educational level 9 Proportion of educational expenditure to GDP (PEEGDP) (%) 0.09

Living standard 10 Per capita consumption of rural residents 0.08

Spatial
urbanization

Urban scale 11 Proportion of built-up area in total urban area 0.04

Living space
12 Per capita built-up area (PCBA) (m2) 0.08

13 Urban road area per capita (m2) 0.03

Afforestation level 14 Per capita park and greenspace area(m2) 0.03

Environmental
urbanization

Environmental quality

15 Harmless disposal rate (%) of urban household waste 0.02

16 Amount of household waste disposal (10,000 tons) 0.08

17 Green coverage (%) of built-up areas 0.01

3.5. Comprehensive Evaluation Results of Rural Urbanization and Rural Financial Development
3.5.1. Comprehensive Evaluation Results of Urbanization Development in Rural Areas

The comprehensive evaluation method was used to calculate the comprehensive score
of rural urbanization in China from 2010 to 2019 (the comprehensive evaluation index of
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rural finance). The comprehensive evaluation index of rural urbanization for each province,
municipality, and autonomous region in China has been averaged and ranked, as presented
in Table 3.

Table 3. Average Comprehensive Evaluation Index of Rural Urbanization.

Region
Average

Comprehensive
Evaluation Index

Region
Average

Comprehensive
Evaluation Index

Region
Average

Comprehensive
Evaluation Index

Region
Average

Comprehensive
Evaluation Index

Shanghai 0.582 Fujian 0.288 Jiangxi 0.229 Shanxi 0.206

Beijing 0.475 Shaanxi 0.261 Jilin 0.228 Hainan 0.203

Tianjin 0.387 Tibet 0.250 Sichuan 0.226 Guangxi 0.198

Zhejiang 0.346 Inner
Mongolia 0.244 Heilongjiang 0.224 Gansu 0.187

Jiangsu 0.337 Ningxia 0.248 Anhui 0.221 Yunnan 0.186

Guangdong 0.328 Chongqing 0.236 Hunan 0.218 Qinghai 0.184

Shandong 0.317 Hubei 0.233 Hebei 0.215 Guizhou 0.181

Liaoning 0.290 Xinjiang 0.230 Henan 0.208

The average comprehensive evaluation index of rural urbanization in China’s provinces,
municipalities, and autonomous regions from 2010 to 2019 is depicted using a histogram,
as presented in Figure 2. Figure 2 indicates that the average comprehensive evaluation
index of rural urbanization in most areas was 0.2–0.3. Shanghai had the highest average
comprehensive index, and the comprehensive evaluation index was 0.582. This occurred
because Shanghai is economically developed; many rural areas have been urbanized, and
the proportion of urban population is much larger than that of other provinces. Beijing
ranked second, with an average comprehensive index of 0.475. As the center of Chinese
economy, politics, and culture, Beijing is the most quickly urbanizing area in China. Gansu,
Yunnan, Qinghai, and Guizhou, whose average index values were all below 0.19, marked
the lowest comprehensive evaluation indices of rural urbanization. This was because these
areas are located in arid and plateau areas in Western China, with inconvenient transporta-
tion and backward economies. Moreover, their urbanization seriously lag behind by the
coastal and central areas in China.
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Figure 2. Average Comprehensive Evaluation Index of Rural Urbanization.

3.5.2. Comprehensive Evaluation Results of Rural Financial Development

The method of calculating the comprehensive score of the rural financial system
resembles that of the rural urbanization system. The weights of the financial development
scale, financial development efficiency, and financial development structure were 0.531,
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0.096, and 0.373, respectively. Clearly, the largest proportion of rural financial development
was the scale of financial development. In this study, the scale of financial development was
measured by the ratio of total rural deposits and loans to rural GDP, implying that the total
rural finance, deposits, and loans were closely related to rural GDP. First, the weight of each
index of rural finance was calculated by adopting the entropy evaluation value method.
Thereafter, the comprehensive score of rural finance from 2010 to 2019 was calculated by the
weight, that is, the comprehensive evaluation index of rural finance. The comprehensive
evaluation index of rural finance of each province, municipality, and autonomous region in
China has been averaged and ranked, as presented in Table 4.

Table 4. Average Comprehensive Evaluation Index of Rural Finance.

Region
Average

Comprehensive
Evaluation Index

Region
Average

Comprehensive
Evaluation Index

Region
Average

Comprehensive
Evaluation Index

Region
Average

Comprehensive
Evaluation Index

Beijing 0.558 Heilongjiang 0.330 Hainan 0.239 Gansu 0.217

Shanghai 0.549 Chongqing 0.327 Guangxi 0.235 Henan 0.215

Zhejiang 0.451 Sichuan 0.310 Yunnan 0.232 Jiangxi 0.214

Hubei 0.422 Shandong 0.299 Hebei 0.230 Tibet 0.211

Tianjin 0.387 Jilin 0.279 Shaanxi 0.228 Guizhou 0.209

Fujian 0.364 Liaoning 0.268 Anhui 0.225 Xinjiang 0.206

Jiangsu 0.359 Hunan 0.255 Inner
Mongolia 0.222 Qinghai 0.202

Guangdong 0.343 Shanxi 0.242 Ningxia 0.219

The average comprehensive evaluation index data of rural finance in China’s provinces,
municipalities, and autonomous regions from 2010 to 2019 has been depicted through a
histogram in Figure 3. Figure 3 indicates that the average value of the comprehensive
evaluation index of rural finance in the study area was mostly between 0.2 and 0.3. Beijing
had the highest rural financial average composite index, with a value of 0.558. Since Beijing
is the center of China’s economy, politics, and culture, and one of the most developed
cities in China’s financial system, rural financial institutions are widely distributed, thereby
making the level of rural financial development quite advanced. Shanghai ranked second
with an average of 0.549. As China’s financial center and one of the financial centers in Asia,
Shanghai’s financial development speed is much faster than that of other regions. Therefore,
Shanghai possesses a rapid rural financial development speed and advanced rural financial
development level. Guizhou, Xinjiang, and Qinghai had the lowest comprehensive evalua-
tion indices of rural finance, with scores below 0.21. These areas are relatively backward in
economic and financial development. Thus, the rural financial development in these areas
is relatively backward compared with that in other areas.
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Figure 3. Average Comprehensive Evaluation Index of Rural Finance.
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4. Research on the Coupling and Coordination Degree of Rural Urbanization and
Rural Finance

Coupling coordination degree, a concept derived from physics, refers to the interaction
between different systems under their own and external influences [45]. Subsequently,
this concept has been introduced into the field of economic research by scholars and used
to analyze the interaction degree of two or more systems and the interactive relation
between systems [46,47]. This method was used in this study to measure the interaction
between rural urbanization and rural finance. Accordingly, this study developed a coupling
coordination degree model between rural urbanization and rural finance to analyze the
coupling and coordinated development between them.

4.1. Coupling Coordination Degree Model

This study first analyzed the coupling relation between the comprehensive index of
rural urbanization (CIRU) and the comprehensive index of rural finance (CIRF). Thereafter,
the study analyzed the coupling and coordinated development between rural urbanization
and rural finance before finally building the coupling coordination degree model of rural
urbanization and rural finance as follows [23,48,49]:

C =

{
CIRU × CIRF

((CIRU + CIRF)/2)2

} 1
2

(8)

In the formula, CIRU and CIRF denote the comprehensive indices of rural urbaniza-
tion and rural finance, respectively. C refers to the coupling degree between CIRU and
CIRF, and the value of C is located in [0, 1]. When C = 1, the coupling degree between
rural urbanization and rural finance reaches the maximum, indicating that rural urban-
ization and rural finance reach a benign resonance coupling with each other. When C = 0,
the coupling degree reaches the minimum, indicating that the elements between rural
urbanization and rural finance are unrelated. However, although the coupling degree can
reflect the interaction degree between rural urbanization and rural finance, it does not
adequately reflect the coordination degree between them since the development of each
region is dynamic. Therefore, based on the coupling degree model, this study established
the coupling coordination degree model, which can effectively reflect the coordinated
development between rural urbanization and rural finance. The coupling coordination
model is as follows: {

D =
√

C ∗ T
T = α×U1 + β×U2

(9)

D indicates the coupling coordination degree of rural urbanization and rural finance, and
the value is in [0, 1]. C indicates the coupling degree between urbanization and rural
finance. T denotes the coupling coordination index of rural urbanization and rural finance,
reflecting the contribution of their overall development level to the coordination degree.
The coefficients α + β = 1. Since, in this paper, rural urbanization and rural finance are
equally important, it is suggested that α = β = 1

2 .

4.2. Classification of the Coupling Degree and Coupling Coordination Degree

Based on the degree of coupling between rural urbanization and rural finance, this
study classified the degree of coupling and the degree of coupling coordination between
them [24,25,50,51], as presented in Table 5.

Table 5. Degree of Classification of Coupling Coordination.

Coupling Value Range Coupling Degree Value Range of Coupling
Coordination Degree Coordination Degree

0 < C ≤ 0.4 Low coupling 0 < C ≤ 0.4 Low coordination
0.4 < C ≤ 0.7 Moderate coupling 0.4 < C ≤ 0.7 Moderate coordination
0.7 < C ≤ 1.0 High coupling 0.7 < C ≤ 1.0 High coordination
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4.3. Measurement of Coupling Degree and Coupling Coordination Degree
4.3.1. Coupling Measurement Results

First, this study calculated the comprehensive indices of rural urbanization and rural
finance using the entropy evaluation method by utilizing the comprehensive systems of
rural urbanization and rural finance constructed above. Thereafter, the coupling degree
model and coupling coordination degree model were employed to calculate the coupling
degree and coupling coordination degree of the comprehensive indices of rural urbanization
and rural finance from 2010 to 2019. Then, the average value of the coupling degree
and coupling coordination degree of China’s provinces, municipalities, and autonomous
regions from 2010 to 2019 was taken. According to the degree classification of coupling
coordination, this study classified the average coupling degree and coupling coordination
degree of China’s provinces, municipalities, and autonomous regions from 2010 to 2019, as
presented in Table 6 and Figure 4.

Table 6. Distribution of Coupling Degree.

Coupling
Degree Region Value of

C
Coupling

Degree Region Value of
C

Coupling
Degree Region Value of

C

High
coupling
degree

Shanghai 0.991

Moderate
coupling
degree

Xinjiang 0.694

Low
coupling
degree

Sichuan 0.342

Beijing 0.990 Jilin 0.676 Hebei 0.325

Tibet 0.962 Tianjin 0.651 Jiangsu 0.317

Shanxi 0.926 Guangdong 0.638 Qinghai 0.293

Inner Mongolia 0.895 Liaoning 0.529 Gansu 0.267

Fujian 0.885 Zhejiang 0.500 Shaanxi 0.243

Heilongjiang 0.791 Guangxi 0.472 Yunnan 0.216

Guizhou 0.726 Hainan 0.466 Chongqing 0.207

Ningxia 0.714 Hunan 0.157

Henan 0.152

Shandong 0.143

Jiangxi 0.141

Hubei 0.137

Anhui 0.126

Table 6 and Figure 4 indicate that the average coupling degree of rural urbanization
and rural finance was high in nine study areas: Shanghai, Beijing, Tibet, Shanxi, Inner
Mongolia, Fujian, Heilongjiang, Guizhou, and Ningxia. The highly coupled areas of rural
urbanization and rural finance are either economically developed areas, such as Beijing,
Shanghai, and Fujian, or economically backward regions, such as Guizhou, Tibet, and
Ningxia. Thus, the development of urbanization and finance closely related to that of
economy in this study. In areas with developed rural economies and financial systems,
urbanization in rural areas develops faster, and vice versa. Therefore, two extreme situations
exist in the highly coupled areas of rural urbanization and rural finance. Eight areas, such
as Tianjin, Guangdong, and Zhejiang, were moderately coupled areas. This suggests that
the economy of the moderately coupled areas of rural urbanization and rural finance is
relatively developed, but a certain gap exists with regard to Beijing and Shanghai. The
low-coupling regions included 14 areas, such as Sichuan, Hebei, Henan, and Anhui, and so
on. Most of these areas are dominated by agriculture and industry, and rural urbanization
and rural financial development are relatively underdeveloped.
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4.3.2. Calculation Results of Coupling Coordination Degree

First, the coupling coordination degree of provinces, municipalities, and autonomous
regions in China was averaged from 2010 to 2019. Then, according to the ranking of
coupling coordination degree, the average coupling coordination degree was classified, as
presented in Table 7 and Figure 5.

Table 7. Distribution of Coupling Coordination Degree.

Coordination
Degree Region Value of D Coordination

Degree Region Value of D Region Value of D

High coordination
degree

Shanghai 0.724

Low coordination
degree

Zhejiang 0.321 Qinghai 0.189

Beijing 0.709 Jilin 0.320 Shaanxi 0.184

Moderate coordination
degree

Tibet 0.533 Liaoning 0.308 Gansu 0.175

Inner Mongolia 0.425 Guizhou 0.294 Chongqing 0.162

Tianjin 0.426 Jiangsu 0.258 Shandong 0.158

Fujian 0.422 Hainan 0.256 Yunnan 0.141

Low coordination
degree

Shanxi 0.397 Guangxi 0.233 Henan 0.137

Guangdong 0.378 Hebei 0.207 Jiangxi 0.135

Heilongjiang 0.364 Anhui 0.204 Hunan 0.132

Ningxia 0.350 Sichuan 0.202 Hubei 0.127

Xinjiang 0.332

Table 7 and Figure 5 indicate that the average coupling coordination degree of rural
urbanization and rural finance in China’s provinces, municipalities, and autonomous
regions was relatively low. This suggests that deviation exists in the development of rural
urbanization and rural finance in most parts of China, and they do not show synchronous
and coordinated paces. Furthermore, only Shanghai and Beijing were highly coordinated,
and their average coupling coordination degrees were 0.724 and 0.709, respectively. Four
regions, such as Tibet, Tianjin, and Fujian, were moderately coordinated regions. Low
coordination areas included 25 regions, such as Shanxi and Guangdong. The coupling
coordination degree obviously differed between economically developed and economically
backward areas. The more developed the economy, the higher the degree of coupling
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and coordination between rural urbanization and rural finance; the less developed the
economy, the lower the degree of coupling and coordination between rural urbanization
and rural finance.
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5. An Empirical Analysis of Factors Influencing the Coupling Development of Rural
Urbanization and Rural Finance
5.1. Model Building

Coupling and coordination development of rural urbanization and rural finance is
affected by many factors, including rural urbanization and rural finance itself, as well as
macroeconomic development. This study developed a panel quantile model to empirically
analyze the effect of these aforementioned factors on the coupling coordination degree
and examine the determinants of the coupling development of rural urbanization and
rural finance. This study selected influencing factor indices by Refs. [24,25] and considered
indices with larger weights and macroeconomic factors as driving factors of rural finance
and rural urbanization. Therefore, this study considered the coupling coordination degree
(CCD) of urbanization and rural finance as the dependent variable. For rural urbanization,
urban population density (UPD), per capita GDP (PCGDP), per capita disposable income
of rural residents (PCDIRR), per capita fiscal expenditure (PCFE), the proportion of educa-
tional expenditure to GDP (PEEGDP), and per capita built-up area (PCBA) were chosen
as the driving factors. For rural finance, financial development efficiency (FDE), financial
development scale (FDSC), and financial development structure (FDST) were selected as
the driving factors. The panel data model is built as follows:

CCDit = β0 + β1UPDit + β2PCGDPit + β3PCDIRRit + β4PCFEit + β5PEEGDPit
+β6PCBAit + β7FDEit + β8FDSCit + β9FDSTit + µit

(10)

where, I represents the region, t represents the year, and µit represents a random error.
Descriptive statistics were made using the dependent variables, namely the CCD of

rural urbanization and rural finance and the driving factors, as presented in Table 8.
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Table 8. Descriptive Statistics.

Variables Average Median Maximum Minimum Standard
Deviation

Number of
Observations

CCD 0.287 0.265 0.763 0.085 0.157 310

UPD 306.503 137.718 3427.409 0.557 609.992 310

PCGDP 42350 36825 107960 639 22835 310

PCDIRR 23418 22638 52859 13188 6443 310

PCFE 10706.83 8646.116 42637.795 854.458 6685.606 310

PEEGDP 5.313 4.592 18.022 2.654 2.381 310

PCBA 68.162 62.676 171.04 39.445 23.008 310

FDE 13414.9 10481.4 54929.9 267.1 10500.8 310

FDSC 8.722 3.585 82.803 1.731 16.54 310

FDST 0.005 0.002 0.049 0.001 0.008 310

5.2. Steadiness Test

The panel units of the selected determinants were root tested to avoid the ‘spurious
regression’ problem, including the LLC test, Breitung test, and so on [52]. The test results
are presented in Table 9.

Table 9. Root Test Results for Original Sequence Panel Units.

Variables LLC Test Breitung Test IPS Test ADF-Fisher Test PP-Fisher Test

UPD 5.305
(1.000)

−2.021
(0.023)

−1.145
(0.126)

6.281
(0.184)

19.709
(0.001)

PCGDP 2.071
(0.908)

−1.462
(0.072)

−2.052
(0.021)

11.330
(0.023)

20.263
(0.000)

PCDIRR 3.359
(0.996)

−1.787
(0.049)

−2.411
(0.059)

13.959
(0.074)

47.847
(0.000)

PCFE 2.272
(0.988)

0.456
(0.675)

−1.601
(0.054)

8.493
(0.071)

25.949
(0.000)

PEEGDP 8.885
(1.000)

0.645
(0.744)

−0.256
(0.393)

3.448
(0.485)

25.343
(0.000)

PCBA 4.573
(1.000)

−0.100
(0.432)

−0.168
(0.431)

3.307
(0.505)

15.369
(0.040)

FDE 4.177
(1.000)

−1.407
(0.098)

−1.684
(0.041)

8.977
(0.063)

26.532
(0.000)

FDSC 3.564
(0.999)

−0.549
(0.296)

−2.210
(0.036)

12.446
(0.014)

21.392
(0.003)

FDST 7.015
(1.000)

−1.180
(0.119)

−0.544
(0.293)

4.074
(0.361)

25.712
(0.000)

Note: The values in () are adjoint probabilities.

Table 9 indicates that the original time series of the following determinants were non-
steady: urban population density (UPD), per capita GDP (PCGDP), per capita disposable
income of rural residents (PCDIRR), per capita financial expenditure (PCFE), the proportion
of educational expenditure to GDP (PEEGDP), per capita built-up area (PCBA), financial
development efficiency (FDE), financial development scale (FDSC), and financial devel-
opment structure (FDST). Therefore, a first-order difference was applied on each driving
factor, as indicated in Table 10. Clearly, all driving factors were statistically significant, so
their time series of first-order difference was steady.
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Table 10. First-Order Differential Sequence Panel Unit Root Test Results.

Variables LLC Test Breitung Test IPS Test ADF-Fisher Test PP-Fisher Test

UPD −10.729
(0.000)

−0.876
(0.190)

−10.024
(0.000)

109.234
(0.000)

194.471
(0.000)

PCGDP −5.429
(0.000)

−2.014
(0.025)

−7.244
(0.000)

76.850
(0.000)

214.820
(0.000)

PCDIRR −7.129
(0.000)

−1.456
(0.073)

−9.013
(0.000)

78.802
(0.000)

119.619
(0.000)

PCFE −3.893
(0.000)

−0.810
(0.258)

−9.857
(0.000)

86.134
(0.000)

109.610
(0.000)

PEEGDP −6.059
(0.000)

−1.638
(0.057)

−12.573
(0.000)

115.354
(0.000)

203.197
(0.000)

PCBA −5.665
(0.000)

−2.3118
(0.014)

−9.178
(0.000)

80.131
(0.000)

205.054
(0.000)

FDE −8.468
(0.000)

−2.345
(0.093)

−9.399
(0.000)

81.835
(0.000)

201.094
(0.000)

FDSC −6.188
(0.000)

−2.125
(0.018)

−9.532
(0.000)

82.190
(0.000)

202.226
(0.000)

FDST −2.873
(0.002)

−2.542
(0.061)

−8.512
(0.000)

82.236
(0.000)

219.880
(0.000)

Note: The values in () are adjoint probabilities.

5.3. Empirical Analysis Based on Panel Quantile Model

Due to the large gap between rural urbanization and rural financial development
in China’s provinces, municipalities, and autonomous regions, especially in the eastern
and western regions, the regional differences are more extreme. As a result, this study
empirically analyzed the determinants of the coupling development of rural urbanization
and rural finance using the panel quantile model to explain the influence of the factors of the
coupling coordination degree under different levels of rural urbanization and rural finance.

This study empirically analyzed the quantiles of q value, ranging from (and including)
0.1 to 0.9. The steadiness of the selected model should be first tested. In the primary step,
OLS regression of the ordinary panel was carried out for each influencing variable. The
regression results are presented in Table 11. In the OLS regression of the general panel,
the per capita GDP (PCGDP), per capita financial expenditure (PCFE), per capita built-up
area (PCBA), financial development scale (FDSC), and financial development structure
(FDST) were statistically significant. Therefore, these factors significantly affect the coupling
coordination degree of rural urbanization and rural finance. However, the density of urban
population (UPD), disposable income per capita of rural residents (PCDIRR), proportion
of educational expenditure to GDP (PEEGDP), and efficiency of financial development
(FDE) were not statistically significant, implying no significant effect on the coupling
coordination degree.

Table 11. OLS Regression of Normal Panels.

Model 1: OLS Regression of Normal Panels

Constant C UPD PCGDP PCDIRR PCFE PEEGDP PCBA FDE FDSC FDST R2

−1507.0 ***
(72.330)

−0.292
(0.319)

0.032 **
(0.056)

0.022
(0.032)

99.228 ***
(13.618)

−1.091
(3.320)

1450.292 ***
(934.5)

0.021
(0.042)

−0.034 *
(0.014)

0.072 **
(0.024) 0.989

Note: (1) ***, **, and * respectively indicate that they are significant at the levels of 1%, 5%, and 10%. (2) The values
in () represent the standard error.

The panel quantile model was used for evaluation, and the results are presented in
Table 12. The regression results for each significant and non-significant driving factor were
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highly similar to those for the OLS regression of the normal panel. Therefore, the empirical
results of the panel quantile model are steady.

Table 12. Panel Quantile Regression.

Model 2: Panel Quantile Regression

Quantile q = 0.1 q = 0.2 q = 0.3 q = 0.4 q = 0.5 q = 0.6 q = 0.7 q = 0.8 q = 0.9

Constant C −1502.8 ***
(180.299)

−1590.3 ***
(190.221)

−1609.6 ***
(121.229)

−1704.2 ***
(163.940)

−1830.4 ***
(144.111)

−1848.0 ***
(138.509)

−1898.2 ***
(128.628)

−1861.9 ***
(130.128)

−1888.9 ***
(120.841)

UPD −5.198 **
(1.335)

−5.224 **
(1.296)

−3.907 **
(1.584)

−3.462 **
(9.897)

−3.123 **
(0.791)

−3.709 **
(0.271)

−2.820 **
(1.436)

−2.236
(2.099)

−2.182
(2.184)

PCGDP 0.0352 **
(0.011)

0.032 **
(0.013)

0.023 **
(0.015)

0.054 **
(0.021)

0.056 **
(0.019)

0.054 **
(0.012)

0.059 **
(0.018)

0.055 **
(0.012)

0.072 **
(0.011)

PCDIRR −0.085 *
(0.038)

−0.085
(0.068)

−0.093
(0.073)

−0.038
(0.087)

0.016
(0.047)

0.011
(0.040)

0.094
(0.043)

0.046
(0.051)

0.019
(0.048)

PCFE 327.188 ***
(61.163)

317.195 ***
(71.528)

297.526 ***
(63.824)

266.323 ***
(47.114)

272.801 ***
(31.140)

268.387 ***
(29.024)

222.122 ***
(49.582)

182.901 ***
(84.220)

202.227 **
(79.170)

PEEGDP 14.293 **
(4.501)

8.824 *
(4.383)

9.126 *
(2.179)

−1.549
(6.522)

−0.066
(6.838)

−1.225
(6.218)

−6.097
(7.275)

−5.186
(5.216)

−4.105
(4.166)

PCBA 95544 ***
(15023)

111090 ***
(14250)

116657 ***
(11004)

144944 ***
(12937)

147826 ***
(15482)

152174 ***
(15582)

166458 ***
(18272)

169663 ***
(19233)

171865 ***
(15922)

FDE −0.039 *
(0.0297)

−0.056 *
(0.0316)

−0.047
(0.0167)

−0.019
(0.016)

−0.013
(0.025)

−0.015
(0.024)

0.098
(0.034)

0.018
(0.043)

0.021
(0.057)

FDSC 0.038 *
(0.096)

−0.044 *
(0.019)

−0.025 *
(0.028)

−0.023 *
(0.005)

−0.010 **
(0.004)

−0.085 **
(0.059)

−0.014 *
(0.018)

−0.010 *
(0.011)

−0.015 *
(0.017)

FDST 0.013
(0.014)

0.040 *
(0.011)

0.047 **
(0.019)

0.074 **
(0.024)

0.048 ***
(0.012)

0.048 ***
(0.013)

0.056 **
(0.013)

0.053 **
(0.016)

0.043 **
(0.013)

Pseudo R2 0.987 0.984 0.983 0.987 0.980 0.981 0.980 0.984 0.986

Note: (1) ***, **, and * respectively indicate that they are significant at the levels of 1%, 5%, and 10%. (2) The values
in () represent the standard error.

Based on OLS regression results and panel quantile model estimation, the following
results can be obtained:

(1) The regression coefficient of urban population density was negative and significant
from (at) q = 0.1 to q = 0.7, but not from (at) q = 0.8 and q = 0.9. This indicates that,
compared with the areas with a higher coupling coordination degree, the effects of
urban population density (UPD) are more significant in those with a low coupling
coordination degree. Moreover, the population density in urban areas negatively
affected the coupling coordination degree of rural urbanization and rural finance, and
it may have a greater effect where the degree is higher. Although urban population
density affected the coupling coordination degree of rural urbanization and rural
finance, the effect was related to the coupling coordination degree in the current pe-
riod. This occurred because urban population density was subordinate to population
urbanization. When the coupling coordinated development of rural urbanization and
rural finance in an area is low, the increase of urban population density will destroy
the original balance and negatively affect the coupling coordination degree of rural
urbanization and rural finance. When the coupling coordinated development of rural
urbanization and rural finance in a region is relatively high, the influence of urban
population density on the coupling coordination degree cannot be clearly reflected.
The per capita disposable income of rural residents (PCDIRR) was not significant
in Model 1 and Model 2 and negatively correlated with the coupling coordination
degree of rural urbanization and rural finance.

(2) The proportion of educational expenditure to GDP (PEEGDP) was not significant
in Model 1. In Model 2, the proportion of educational expenditure to GDP was
significant and positively correlated from (at) q = 0.1 to q = 0.3. The major reason
is that most areas below 30% of the coupling coordination degree between rural
urbanization and rural finance are those with backward educational capabilities, such
as Guizhou and Yunnan; thus, increasing the proportion of educational expenditure to
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GDP will promote the development of rural urbanization in these areas. The increase
of educational expenditure indicates that the investment in rural areas in these areas
is augmenting, thereby promoting the development of the financial industry. Finally,
this process will promote the coupling coordination between rural urbanization
and rural finance. However, after the quantile of q = 0.3, the effect of education
expenditure on the proportion of GDP was not significant. It can be explained that the
educational level is better in areas where the coupling coordination degree of rural
urbanization and rural finance is more than 30%. Thus, the increase of education funds
cannot significantly affect the coupling coordination degree of rural urbanization and
rural finance. From the regression coefficient of the model, the influence of the
proportion of education expenditure to GDP on the coupling coordination degree of
rural urbanization and rural finance gradually decreased. Areas with a low degree of
coupling coordination positively affected the degree of coupling coordination; with
its increase, the effect became smaller. For areas with a higher degree of coupling
coordination, increasing educational expenditure reduced the degree of coupling
coordination. However, on the contrary, financial development efficiency (FDE)
exerted the opposite influence, indicating that the effect of financial development
efficiency on the coupling coordination degree between rural urbanization and rural
finance may increase gradually. In areas with a low degree of coupling coordination,
the effect of financial development efficiency was negative; in areas with a high degree
of coupling coordination, the effect of financial development efficiency was positive.

(3) In Model 1 and Model 2, the effect of per capita GDP (PCGDP) was significant, from
q = 0.1 to q = 0.9, and positively correlated with the coupling coordination degree of
rural urbanization and rural finance. GDP per capita reflects the per capita output
value of a region. The increase of GDP per capita will promote the development of
urbanization in rural areas. Furthermore, the increase of GDP per capita in rural
areas indicates that the economic development in this area is flourishing, thereby
developing the rural financial industry. At this time, the development of rural finance
and rural urbanization will be more coordinated. Similarly, the effect of per capita
fiscal expenditure (PCFE) within the quantiles ranging from q = 0.1 to q = 0.9 was
positive, indicating that the coupling coordination development of rural urbanization
and rural finance was promoted.

(4) In Model 1 and Model 2, the per capita built-up area (PCBA) was significant within the
quantiles ranging from q = 0.1 to q = 0.9 and positively correlated with the coupling
coordination degree of rural urbanization and rural finance. The per capita area of
built-up areas reflects the level of urbanization in a region and the regional economic
development. If a region has a large built-up area per capita, the urbanization degree
of rural areas in the region is high. Higher efficiency of rural urbanization will promote
the development of rural economy, subsequently promoting the development of rural
finance. Therefore, the increase of built-up area per capita leads to more coordinated
rural urbanization and rural finance.

(5) The regression coefficient of financial development scale (FDSC) was statistically sig-
nificant. At quantile q = 0.1, the regression coefficient was positive. Within quantiles
ranging from q = 0.2 to q = 0.9, the regression coefficient was negative. This indicates
that, in areas with a low degree of coupling coordination, the scale of rural finan-
cial development significantly positively affected the coupling coordination of rural
urbanization and rural finance. However, in areas with a high degree of coupling co-
ordination, the scale of rural financial development significantly negatively correlated
with the degree of coupling coordination. The possible reason for this is that, in areas
with a low degree of coupling coordination, the growth of rural financial development
scale can directly affect the coupling and coordination degree of rural urbanization
and rural finance, thereby promoting their coupled development. In areas with a high
degree of coupling coordination, the role of rural financial development scale is not
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obvious, thereby reducing the coupling and coordination of rural urbanization and
rural finance.

(6) The financial development structure (FDST) mainly indicates the allocation structure
and resource distribution structure of rural financial funds. In Model 1, the financial
development structure was statistically significant. In Model 2, despite its not being
significant at quantile of q = 0.1, it was significant within quantiles from q = 0.2
to q = 0.9 and positively correlated with the coupling coordination degree of rural
urbanization and rural finance. This indicates that, in the areas where the coupling
coordination degree of rural urbanization and rural finance is more than 20%, the
optimization of rural financial development structure will make the allocation of
funds more reasonable, can significantly promote the development of rural economy,
and can promote the coordinated development of rural urbanization. Consequently,
the optimization of the financial development structure will promote the coordination
between rural urbanization and rural finance.

6. Conclusions and Policy Recommendation

This study selects panel data comprising 31 provinces, municipalities, and autonomous
regions in China from 2010 to 2019. First, comprehensive evaluation systems of rural
urbanization and rural finance are constructed using the entropy evaluation method, and a
comprehensive score is calculated, that is, the comprehensive evaluation index. Second,
the coupling model analyzes the comprehensive evaluation index, and the coupling degree
and coupling coordination degree of rural urbanization and rural finance are measured.
Finally, panel quantile regression is conducted to empirically analyze factors determining
the coupling and coordinated development of rural urbanization and rural finance. In this
process, the study considers the coupling coordination degree of rural urbanization and
rural finance as the dependent variable. The following items are considered as influencing
factors to build a panel data model: urban population density (UPD), per capita GDP
(PCGDP), per capita disposable income of rural residents (PCDIRR), per capita fiscal
expenditure (PCFE), the proportion of educational expenditure to GDP (PEEGDP), per
capita built-up area (PCBA), financial development efficiency (FDE), financial development
scale (FDSC), and financial development structure (FDST). Consequently, this study draws
the following conclusions.

First, the average value of the comprehensive evaluation index of rural urbanization
in China’s provinces mostly falls within the range between 0.2 and 0.3. Shanghai has the
highest average comprehensive index of urbanization in rural areas, followed by Beijing.
By contrast, Gansu, Yunnan, Qinghai, and Guizhou have the lowest indices. The average
value of the comprehensive rural financial evaluation index mostly falls between 0.2 and
0.3. The highest index belongs to Beijing, followed by Shanghai. Guizhou, Xinjiang, and
Qinghai have the lowest indices.

Second, the coupling model is employed to calculate the coupling degree and coupling
coordination degree of the comprehensive evaluation systems of rural urbanization and
rural finance. In terms of the average coupling degree of rural urbanization and rural
finance, nine provinces achieve a high coupling degree: Shanghai, Beijing, Tibet, Shanxi,
Inner Mongolia, Fujian, Heilongjiang, Guizhou, and Ningxia. The areas with a moderate
coupling degree include eight provinces, such as Tianjin, Guangdong, and Zhejiang. Areas
with a low coupling degree include 14 provinces, such as Sichuan, Hebei, Henan, and
Anhui. The research indicates that the average coupling coordination degree of rural
urbanization and rural finance is low in most areas. This result indicates a disharmony
between the development of rural urbanization and rural finance in most provinces in
China, as well as a lack of coordinated development.

Finally, the panel quantile model regression results reveal that, compared with the
areas with a higher coupling coordination degree, the effects of urban population density
are more significant in those with a low coupling coordination degree. Moreover, the
population density in urban areas negatively affected the coupling coordination degree
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of rural urbanization and rural finance, and it may have a greater effect where the degree
is higher. The effect of per capita disposable income of rural residents is not significant
and negatively relates to the coupling degree. As the quantile increases, the proportion of
education expenditure to GDP presents a decreasing effect on the coupling coordination
degree of rural urbanization and rural finance, while the effect of financial development
efficiency on the coupling coordination degree is augmenting. Per capita GDP, per capita
financial expenditure, and per capita built-up area significantly affect all the quantiles,
indicating a positive correlation. This can promote the coupling coordination development
of rural urbanization and rural finance. In areas with a low degree of coupling coordination,
the scale of financial development significantly positively affects the coupling coordination
degree of rural urbanization and rural finance. In areas with a high degree of coupling
coordination, the scale of financial development significantly negatively correlates with
the coupling coordination degree. A positive correlation exists between the financial
development structure and the coupling coordination degree of rural urbanization and
rural finance.

Based on the aforementioned conclusions, this study proposes the following recom-
mendations to promote the coordinated coupling development of rural urbanization and
rural finance.

First, promoting per capita GDP and increasing per capita fiscal expenditure in rural
areas help to promote rural economic development. Rural areas located in economically
developed provinces can introduce advanced production technology to improve the per
capita output of rural residents, while those located in economically backward provinces
can introduce a large number of enterprises to improve the utilization rate of the labor
force. Moreover, increasing per capita fiscal expenditure helps to encourage rural residents
to consume. Ultimately rural economic development can be promoted to facilitate the
coordinated coupling development of rural urbanization and rural finance.

Second, investment in rural infrastructure construction and rural educational expendi-
ture should be increased. Increasing the construction of rural roads, living facilities, and
public facilities promotes the spatial urbanization rate in rural areas. Increasing the rural
educational expenditure enhances the rate of rural population urbanization and social
urbanization by improving the quality of rural residents, and rural finance can become
more active through the investment.

Finally, improving the rural financial development scale and optimizing the rural
financial development structure are essential. Rural finance can be incorporated into the
formal financial market by gradually relaxing the control of rural finance and expanding
the rural finance scale. Furthermore, reducing the risk of rural finance is essential through
optimizing the rural financial structure and enhancing the competitiveness of rural finance
in the overall financial market. In addition, the government should actively improve the
relevant rural financial systems to ensure the normal and orderly development of rural
financial markets.
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