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Abstract

:

The development of rural finance has an important impact on agricultural development. This study is to quantitatively evaluate the efficiency of rural agriculture financial support in China and empirically analyze its influencing factors. Based on the panel data of 30 provinces in China from 2014 to 2018, this study uses the DEA model to quantitatively evaluate the efficiency of rural agriculture financial support and uses the panel Tobit model to form an empirical analysis of its influencing factors. The results show that: (1) The efficiency of rural agriculture financial support in the eastern region is significantly higher than that in the central and western regions; (2) The efficiency of rural agriculture financial support in Beijing, Zhejiang, and Guangdong are on the production frontier over the years, while other provinces have a large space to improve efficiency; (3) The strength of rural financial support as well as the level of regional economic development has a significant positive impact on the efficiency of rural agriculture financial support, while the intensity of rural financial services, as well as the scale of agricultural production and operation, has a significant negative impact. Finally, this study puts forward policy recommendations on rural financial support for the development of “agriculture, rural areas and farmers”.
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1. Introduction


In 2021, the “No. 1 Central Document” of the China government focused on “agriculture, rural areas and farmers” issues, and emphasized the need to adhere to solving the issues as the top priority of all the work. In 2022, the “No. 1 Central Document” of the Chinese government put forward Opinions on Comprehensively Promoting the Key Work of Rural Revitalization, which pointed out that financial services for rural revitalization should be strengthened and the assessment of financial institutions serving rural revitalization should be carried out. Serving “agriculture, rural areas and farmers” is the social objective of rural financial institutions and the mission entrusted by governments around the world [1]. Therefore, rural financial institutions can better serve the rural revitalization only by improving the efficiency of supporting agriculture.



In fact, as early as 2017, China put forward the Rural Revitalization Strategy. In the announcement issued by the Ministry of Agriculture and Rural Affairs of China in 2019, it was mentioned that rural finance should focus on the implementation of a Rural Revitalization Strategy and the urgent needs of farmers, especially new agricultural business entities, which were based on breaking the bottleneck constraints of rural finance and the accuracy of rural financial services. At present, China’s rural revitalization is facing the practical problems of a relatively weak national agricultural support system and the heavy task of rural financial reform. Financial support for agriculture is a mission entrusted by the state to China’s rural financial institutions, which has become the focus of rural revitalization. Many studies have shown that the development of rural finance has an important role to improve the socio-economy of rural areas [2,3,4]. The rural agriculture financial support can effectively alleviate farmers’ livelihood difficulties [5], increase agricultural and rural investment [6], and narrow the urban–rural income gap [7,8]. Therefore, rural agriculture financial support can better serve “agriculture, rural areas and farmers” and help rural revitalization. In this context, it is of great significance to quantitatively evaluate the efficiency of rural agriculture financial support in China and empirically analyze its influencing factors.



Against this background, some scholars have built an indicator system to quantitatively evaluate the realization of the social goals of rural financial institutions from the aspects of the inclusive level, service depth, and coverage [9,10,11]. On this basis, the literature review part of this paper will focus on the relevant research on the efficiency of rural financial institutions to support agriculture to sort out and comment in order to provide a useful reference for this study.




2. Literature Review


Financial support for rural agriculture is a topic of great concern all over the world, and many researchers have performed beneficial explorations of it. This study combs the existing literature from the following two aspects.



The first aspect is the evaluation research on the efficiency of rural agriculture financial support. The efficiency evaluation of financial support for rural agriculture should follow the principles of goal orientation, applicability, and operability [12]. Based on this, some researchers choose rural financial institutions as their research object to focus on their efficiency of support for rural agriculture [13,14,15]. Other researchers choose regions as the research object to study the efficiency of rural agriculture financial support in a region, look at the whole from the part, and provide some references for national research through the study of various regions [16,17,18]. Meanwhile, there are also some researchers who have conducted research on the efficiency of financial support for rural agriculture nationwide [19]. In addition, there are some researchers who found another way and adopted a unique perspective to study the efficiency of financial support for rural agriculture from the perspective of farmers as well as rural revitalization listed companies’ credit availability, external financing efficiency, satisfaction, and welfare effect [20]. However, the above research conclusions on the efficiency of rural agriculture financial support in various regions are quite different. Scholars found that the financial support policy for agriculture has promoted the income of farmers [21]. The average efficiency of financial support for rural revitalization is also generally high [18]. However, other scholars found that the effect of financial policy implementation is not necessarily positive, while in some underdeveloped areas, it is negative [22]. At the same time, the overall efficiency of China’s financial support for rural agriculture has not reached an effective state, and the average level of rural agricultural support efficiency is low [19].



The second aspect is the research on the factors influencing the efficiency of rural agriculture financial support. Part of the study found that the main influencing factors include the concentration of the rural financial market, rural financial intermediary efficiency, and rural financial development structure [23]. Other studies divided the factors affecting the agricultural support level of rural financial institutions into internal factors and external factors and analyzed the factors influencing the rural agricultural support efficiency of financial institutions from these two perspectives [24,25]. Some scholars found evidence of a significant positive relationship between social efficiency and financial efficiency of microfinance institutions, which tends to indicate that financial efficiency will harmonize the social performance efficiency [26,27]. Meanwhile, scholars analyzed the factors influencing the agricultural support efficiency of new rural financial institutions in Heilongjiang Province and found that the main factors are actually their own operating factors [28]. Other scholars analyzed the impact of the policy on the efficiency of financial support for rural agriculture and found that government subsidies played a positive role [29]. At the same time, based on the perspective of the relative development gap between the agricultural sector and the industrial and commercial sectors, some scholars analyzed the heterogeneous impact of the marketization reform of rural financial institutions at different stages on support for agriculture [30].



To sum up, the evaluation research on the efficiency of rural agriculture financial support is mainly from the perspective of evaluation principles and indicator systems, rural financial institutions, and regional differences. Most of the existing literature found that rural agriculture financial support has indeed played a positive role in local agricultural development, but there is still a low efficiency of financial support for rural agriculture, uneven resource distribution, insufficient utilization, and other problems. At the same time, as for the research on the factors influencing the efficiency of rural agriculture financial support, most studies insist that it should be considered from the perspectives of internal factors and external factors and believe that the impact of internal factors is greater. The existing literature provides some references and ideas for this study. Based on inter-provincial panel data, this study quantitatively evaluates the efficiency of rural agriculture financial support in China and forms an empirical analysis of its influencing factors.




3. Efficiency Evaluation


3.1. Construction of Evaluation Indicator System


This study refers to the relevant research results of the existing literature when constructing the evaluation indicator system of rural agriculture financial support [16,19] and makes adjustments according to the research direction and data availability. First of all, small rural financial institutions have a large number and wide distribution and go deep into rural areas. They are deeply rooted in rural areas and have greatly contributed to agricultural development. They have gradually become the main body of rural financial institutions supporting agriculture and played a practical supporting role in agricultural development. We can regard the number of farmers served by the outlets of small rural financial institutions as an input indicator to reflect the support of rural finance for agricultural development. The funds invested by rural financial institutions to support agricultural development are mainly issued in the form of loans. Therefore, the balance of agriculture-related loans per capita of rural residents is also an important input indicator of rural financial support. The purpose of financial support for agriculture is to promote rural economic development and improve the living standards of rural residents. The basis of rural economic development is agricultural economic growth, so the total agricultural output value is an output indicator to reflect the level of rural economic development. The income of rural residents determines the living standard of farmers. So the per capita income of rural residents is an output indicator to reflect the living standard of rural residents. The input–output indicator system for the efficiency evaluation of rural agriculture financial support is shown in Table 1.



In Table 1, the data of the rural population, the total agricultural output value, and the per capita disposable income of rural residents involved in the above indicators are mainly from the National Bureau of Statistics of China, the balance of agriculture-related loans is from the China Financial Statistics Yearbook, and the number of small rural financial institutions is from the Wind Database.




3.2. Selection of Efficiency Evaluation Method and Result Analysis


Efficiency evaluation methods generally include parametric methods and nonparametric methods. The former is the most representative of stochastic frontier analysis (SFA), and the latter is the most representative of data envelopment analysis (DEA). Compared with the DEA model, the SFA model has the advantage of considering the influence of environmental factors and random factors on efficiency values; however, the disadvantage is that it is not suitable for efficiency evaluation in the case of multiple output indicators, and there are preset model deviations [31]. The DEA model can evaluate the efficiency in the case of multiple inputs and multiple outputs and does not need to set the model form in advance.



It can be seen from Table 1 that the input–output indicator system in this study belongs to the case of multiple inputs and multiple outputs. Therefore, this study selects the DEA model to evaluate the efficiency of rural agriculture financial support. However, the DEA model assumes that random errors have no effect on production activities, so the evaluation results cannot be statistically tested, making it vulnerable to extreme values of input–output indicators [32]. Because the research data selected in this paper are macro statistical data, which are generally the sum of micro individual data, they largely avoid the occurrence of extreme values, thus reducing the adverse impact of extreme values on the DEA model. For n decision-making units (DMUs), the construction process of the input-oriented DEA model is as follows [33]:


        min θ =  V D      s . t .         ∑  i = 1  n    λ i   x i  +  S −  = θ  x t          ∑  i = 1  n    λ i   y i    −  S +  =  y t        ∑  i = 1  n    λ i    = 1      λ i  ≥ 0 , i = 1 ,   2 ,   …   ,   t ,   …   ,   n      S −  ≥ 0      S +  ≥ 0        



(1)







In the above formula,  θ  is the efficiency value of the t-th DMU, and   0 ≤ θ ≤ 1  ;    V D    is the effective efficiency value;    λ i    is the weight of the i-th DMU;    x i    is the input vector of the i-th DMU, and    S −    is the relaxation variable of the input;    y i    is the output vector of the i-th DMU, and    S +    is the relaxation variable of the output. Among them,  θ ,    λ i   ,    S −    and    S +    are parameters to be estimated.



Considering that the change of the DMU’s return to scale may be caused by a variety of factors, the model adds a convexity constraint     ∑  i = 1  n    λ i    = 1   to the constraint set, which makes the production characteristics of the DMUs change from constant returns to scale (CRS) to variable returns to scale (VRS). Therefore, the model can calculate the production efficiency of DMUs under the condition of CRS and VRS, respectively, by changing the convexity constraint conditions. The former is generally called comprehensive efficiency (CE), and the latter is called pure technical efficiency (PTE). The scale efficiency (SE) can be further decomposed by the following formula:


  C E = P T E × S E  



(2)







The CE reflects the maximum output level under the minimum input of economic resources. The PTE represents the minimum input under the same maximum output. The SE refers to the ratio of the input under the production boundary to the input under the optimal scale.



Since the Wind Database does not include the number data of China’s small financial institutions after 2019, and the relevant data in Tibet are also seriously missing, based on the availability of the research data, this study selects the relevant indicator panel data of 30 provinces (autonomous regions and municipalities directly under the central government) in China from 2014 to 2018. Apply the statistical analysis software of DEAP2.1 for econometric analysis to obtain the measurement values about the efficiency of rural agriculture financial support in different regions of China in different years, as shown in Table 2. In order to avoid the table being too large, only the calculation results of 2014, 2016, and 2018 are reported in Table 2.



According to Table 2, the means of CE, PTE, and SE in the eastern region are all relatively high, followed by the central region, while the western region is relatively low. This shows that no matter which efficiency, the efficiency of rural agriculture financial support in the eastern region is significantly higher than that in the central and western regions. Additionally, this spatial difference is consistent with the existing literature research conclusions [19]. From the perspective of the time dimension, except that the efficiency in the eastern region remained stable during the sample period, the efficiency in the central and western regions showed a downward trend. As a result, the efficiency of rural agriculture financial support has shown a downward trend under the national average level. This situation may have a negative impact on farmers’ poverty reduction and rural economic development, which is particularly noteworthy when implementing the Rural Revitalization Strategy [34].



Specific to the provinces in different regions, the efficiency of Beijing, Zhejiang, and Guangdong provinces in the eastern region are on the production frontier, which indicates that the efficiency of rural agriculture financial support in these provinces has been very high, while other provinces in the region still have room to improve at least one aspect of efficiency in some years. In the central region, only Henan and Hunan provinces are on the production frontier in some years and there is still room for improvement in efficiency in some years, while the efficiency values of other provinces are relatively low, indicating that there is a large room for improvement in various efficiency in these provinces. In the western region, only Yunnan Province was on the production frontier in 2014, but then all efficiency decreased significantly, while the efficiency of other provinces was relatively low, indicating that there is a large room for improvement in the efficiency of all provinces in the western region.





4. Empirical Analysis of Influencing Factors


4.1. Variable Selection and Theoretical Expectation


Panel data can not only effectively solve the problem of missing variable deviation to a certain extent but can also provide more information on the dynamic behavior of individual samples. Therefore, panel data are generally preferred in the empirical research of influencing factors [35]. This study forms an empirical analysis of the influencing factors regarding the efficiency of rural agriculture financial support based on panel data. As comprehensive efficiency (CE) is the key to measuring the efficiency of rural agriculture financial support, this study takes the CE as the dependent variable calculated by the DEA model. The selection of independent variables is shown in Table 3.



(1) Intensity of rural financial services. Relevant literature studies have shown that the intensity of rural financial services has an important impact on the efficiency of rural financial institutions in supporting agriculture [8]. China’s rural financial institutions provide farmers with financial products such as agricultural loans, which promote farmers to reduce production costs and expand production funds. Therefore, the larger the X1, the higher the service intensity of China’s rural financial institutions, which means that the rural population in this area is too large, the number of small rural financial institutions is too small, and the services that a rural financial institution outlet can provide are limited. Therefore, theoretically, it can be expected that the X1 has a negative influence.



(2) Strength of rural financial support. Ensuring agriculture-related loans is an important means for the country to realize financial support for agriculture. The issuance scale of agriculture-related loans and the impact on local agricultural economic production are important indicators to evaluate the agricultural support efficiency of rural financial institutions [9]. Therefore, the higher the X2, the greater the per capita loan amount obtained by rural residents, and the more it can help local agricultural production, so as to improve the efficiency of rural agriculture financial support. Therefore, theoretically, it can be expected that the X2 has a positive influence.



(3) Level of regional economic development. The existing literature research shows that the efficiency of rural agriculture financial support is related to the level of local economic development [23]. Therefore, the larger the X3, the higher the level of economic development in the region, the more perfect the general rural financial market, the more rural financial institutions, and the more fully the financing function is played, which is more conducive to improving the efficiency of local rural agriculture financial support. Therefore, theoretically, it can be expected that the X3 has a positive influence.



(4) Cultural level of rural residents. Farmers with low education levels also have a poor understanding of credit policies, loan procedures, and other financial knowledge, which reduces their access to financial services to some extent [24]. Therefore, the efficiency of rural agriculture financial support is generally also affected by the cultural level of rural residents, which is measured by the average years of education of rural residents. Therefore, the higher the X4, the higher the general level of financial knowledge, the better they can understand the relevant national financial policies and financial products, and the difficulty of supporting agriculture by local rural financial institutions will be greatly reduced. Therefore, theoretically, it can be expected that the X4 has a positive influence.



(5) Scale of agricultural production and operation. The total sown area of crops reflects the scale of agricultural production in a region and also reflects the region’s dependence on the agricultural industry to some extent. According to relevant literature research, the demand for credit funds from agricultural production and operation also has an impact on the efficiency of rural agriculture financial support [23]. Therefore, the larger the X5 is, the stronger the dependence of the region on the agricultural industry and the greater the demand for agricultural credit funds. Therefore, theoretically, it can be expected that the X5 has a negative influence.




4.2. Descriptive Statistical Analysis


In Table 3 above, the number of small rural financial institutions is from the Wind Database, the per capita GDP and rural population are from the China Statistical Yearbook, and the balance of agriculture-related loans and the total sown area of crops are from the China Rural Statistical Yearbook; the average years of education of rural population comes from the China Statistical Yearbook of Population and Employment. We have created descriptive statistics on the collected data, and the descriptive statistical results of the independent variables based on panel data are shown in Table 4.



As shown in Table 4, the overall mean of X1 is 0.7762, and the overall standard deviation is 0.2666. Combined with the standard deviation between and within groups, it can be seen that the difference in X1 is largely caused by regional differences, and the effect of time difference is very weak. The overall mean of X2 is 5.2726, and the overall standard deviation is 3.0913. Combined with the standard deviation between and within groups, the difference of X2 mainly comes from regional differences, but the role of time difference is also large. The overall mean of X3 is 5.6505, and the overall standard deviation is 2.5603. Combined with the standard deviation between and within groups, it can be seen that the difference of X3 mainly comes from regional differences, while the role of time difference is relatively weak. The overall mean X4 is 8.5399, and the difference between the minimum value and the maximum value is very small, which indicates that the education level of different farmers is very small and relatively low; the standard deviation overall, between, and within groups are all very small, which indicates that the cultural level difference of different rural residents is very small, and there is no significant difference whether in different regions or in different years. The overall mean of X5 is 5.4829, and the overall standard deviation is 3.8483. Combined with the standard deviation between and within the groups, it can be seen that the difference of X5 mainly comes from regional differences, while the role of time difference is very weak.




4.3. Analysis of Empirical Results


As the value range of comprehensive efficiency (CE) is between 0 and 1, it will cause inconsistency in parameter estimation if the ordinary least square (OLS) method is used for parameter estimation [35]. The Tobit model, also known as the restricted dependent variable model, is a parameter estimation method of intercept regression that can be applied to the case that the dependent variable can only randomly extract sample observations from some individuals, and the sample observations are limited to a certain range of determined values. Therefore, this study uses the Tobit model to empirically analyze the factors influencing the efficiency of rural agriculture financial support. Based on the panel data of 30 provinces in China from 2014 to 2018 constructed above, we used Stata15.1 software of Stata Corp (College Station, TX, USA) to carry out panel Tobit regression for the whole country and the eastern, central, and western regions, respectively. The parameter estimation results are shown in Table 5.



According to the Hausmann test results in the last row of Table 5, the model based on the nationwide, eastern, and western regions cannot reject the original assumption that “the random effect model is the correct model” at the significance level of 10%, while the model based on the central region rejects that original assumption at the significance level of 5%. Therefore, the fixed effect model is selected for the central region, while other regions select the random effect models. In addition, according to the parameter estimation results of the four models in Table 5, the independent variables of the factors that have a significant impact on the efficiency of rural agriculture financial support are highly consistent among different regions, and the influence direction is the same, which shows that the parameter estimation results of each model are robust. The following only analyzes the regression results of the panel Tobit model nationwide.



The intensity of rural financial service (X1) has a negative impact on the efficiency of rural agriculture financial support at the significance level of 10%; therefore, the empirical test result is consistent with the theoretical expectation. The strength of rural financial support (X2) has a positive impact on the efficiency of rural agriculture financial support at the significance level of 5%; therefore, the empirical test result is consistent with the theoretical expectation. The level of regional economic development (X3) has a positive impact on the efficiency of rural agriculture financial support at the significance level of 1%; therefore, the empirical test result is consistent with the theoretical expectation. The scale of agricultural production and operation (X5) has a negative impact on the efficiency of rural agriculture financial support at the significance level of 1%; therefore, the empirical test result is consistent with the theoretical expectation.



Finally, it should be noted that the cultural level of rural residents (X4) did not pass the statistical test at the significance level of 10%, indicating that the cultural level of rural residents had no significant impact on the efficiency of rural agriculture financial support. The reason may be that the average education level of rural residents in all regions is generally low, so they lack an effective understanding of the relevant policies and financial services of financial support for agriculture [24]. This is also reflected in Table 4. The overall mean of the cultural level of rural residents is only 8.6 years, which has not reached the cultural level of nine-year compulsory education. Moreover, the overall standard deviation is only 0.47 years, indicating that the gap between different individuals is very small.




4.4. Robust Test


The previous part has verified the good robustness of the parameter estimation results from the perspective of different regions. This section further tests the robustness of the above empirical analysis results from the perspective of replacing dependent variables. The specific path is to replace the dependent variable comprehensive efficiency (CE) of the Tobit model with the pure technical efficiency (PTE) and scale efficiency (SE) in the efficiency of rural agriculture financial support and compare the empirical analysis results. Based on the panel data constructed above, we use stata15.1 software to carry out panel Tobit regression on samples nationwide, and the parameter estimation results are shown in Table 6.



According to the Hausmann test results in the last row of Table 6, the panel Tobit model based on the nationwide PTE and SE cannot reject the original assumption that “the random effect model is the correct model” at the significance level of 10%. Therefore, the random effect model should be selected for model I and model II. At the same time, comparing the parameter estimation results of the two models in Table 6 with the nationwide model parameter estimation results in Table 5, it can be seen that, except that the variable of agricultural production and operation scale (X5) in model II fails to pass the statistical test at the significance level of 10%, the influence direction and significance of the other explanatory variables are highly consistent, which further verifies the good robustness of the empirical analysis results of this study.





5. Conclusions and Policy Recommendations


5.1. Conclusions


Based on the panel data of 30 provinces in China from 2014 to 2018, this study uses the DEA model to quantitatively evaluate the efficiency of rural agriculture financial support and uses the panel Tobit model to form an empirical analysis of its influencing factors. The main results are summarized as follows.



(1) In terms of comprehensive efficiency, pure technical efficiency, and scale efficiency, the mean of the eastern region is relatively high, followed by the central region and the western region. This shows that no matter which efficiency, the efficiency of rural agriculture financial support in the eastern region is significantly higher than that in the central and western regions. From the perspective of the time dimension, except that the efficiency in the eastern region remained stable during the sample period, the efficiency in the central and western regions showed a downward trend. As a result, the efficiency of rural agriculture financial support has shown a downward trend under the national average level.



(2) The efficiency of Beijing, Zhejiang, and Guangdong provinces in the eastern region over the years are on the production frontier, indicating that the efficiency level of rural agriculture financial support in these provinces has been very high, while other provinces in the region still have room to improve at least one aspect of efficiency in some years. In the central region, only Henan and Hunan provinces are on the production frontier in some years, while the efficiency values of other provinces are relatively low, indicating that there is a large room for improvement in various efficiency in these provinces. In the western region, only Yunnan Province was on the production frontier in 2014, while the efficiency of other provinces was relatively low, indicating that there is a large room for improvement in the efficiency of all provinces in the western region.



(3) The intensity of rural financial services has a negative impact on the efficiency of rural agriculture financial support at the significance level of 10%, which shows that the more the rural population is served by per small rural financial institution, the worse the efficiency of rural agriculture financial support. The strength of rural financial support has a positive impact on the efficiency of rural agriculture financial support at the significance level of 5%, which shows that the greater the support of rural financial institutions for the development of “agriculture, rural areas and farmers”, the higher the efficiency of rural agriculture financial support. The level of regional economic development has a positive impact on the efficiency of rural agriculture financial support at the significance level of 1%, which shows that the higher the level of regional economic development, the more conducive to the improvement of rural agriculture financial support. The scale of agricultural production and operation has a negative impact on the efficiency of rural agriculture financial support at the significance level of 1%, which shows that the larger the scale of agricultural production and operation, the lower the efficiency level of rural agriculture financial support.




5.2. Policy Recommendations


Based on the above research conclusions, the following policy recommendations are obtained.



(1) In view of the low efficiency of rural agriculture financial support in the central and western regions and the obvious downward trend, it is suggested that the government give more rural financial policy support to the central and western regions and strive to narrow the efficiency gap between the central and western regions and the eastern regions, especially the pure technical efficiency.



(2) In view of the regional inter-provincial differences in the efficiency of rural agriculture financial support in different regions, it is suggested that relevant departments should encourage priority to carry out exchanges and cooperation among provinces in the region. The eastern region should learn from Beijing, Zhejiang, and Guangdong, the central region should learn from Henan and Hunan, and the western region should learn from Yunnan.



(3) In view of the key factors affecting the efficiency of rural agriculture financial support, it is suggested that the People’s Bank of China and the China Banking and Insurance Regulatory Commission urge rural financial institutions to set up more service outlets in rural areas and increase their support for agriculture-related loans. At the same time, every province should also try its best to improve the level of economic development and reduce its dependence on agricultural industry.



Finally, the conclusions of this study have reference value for the government to introduce relevant financial policies to support agriculture, reduce poverty, and promote the sustainable development of rural agriculture, but the limitations of this paper also need to be further discussed. In the face of changes in the global economy, including the crisis of 2020–2022, the policy recommendations issued on data analysis from 2014 to 2018 have some limitations. However, this has also prompted us to consider including the impact of economic uncertainty in the analysis framework in future related research and to adopt the latest data for more systematic research.
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Table 1. The input-output indicator system.






Table 1. The input-output indicator system.





	
Indicator Type

	
Indicator Name

	
Indicator Description

	
Economic Meaning






	
Input Indicator

	
Number of farmers served by outlets of rural financial institutions (ten thousand people)

	
Rural population/Number of small rural financial institutions

	
Reflect the intensity of rural financial services




	
Balance of agriculture-related loans per capita of rural residents (ten thousand CNY)

	
Balance of agriculture-related loans/Rural population

	
Reflect the strength of rural financial support




	
Output Indicator

	
Total agricultural output value (trillion CNY)

	
Gross output value of primary industry

	
Reflect the level of rural economic development




	
Per capita income of rural residents (ten thousand CNY)

	
Per capita disposable income of rural residents

	
Reflect farmers’ economic living standards











[image: Table] 





Table 2. Efficiency values of rural agriculture financial support in China.






Table 2. Efficiency values of rural agriculture financial support in China.





	
Item

	
Year

	
2014

	
2016

	
2018




	
Region

	
Province

	
CE

	
PTE

	
SE

	
CE

	
PTE

	
SE

	
CE

	
PTE

	
SE






	
Eastern Region

	
BJ

	
1.000

	
1.000

	
1.000

	
1.000

	
1.000

	
1.000

	
1.000

	
1.000

	
1.000




	
FJ

	
0.606

	
0.772

	
0.785

	
0.608

	
0.788

	
0.772

	
0.635

	
0.778

	
0.817




	
GD

	
1.000

	
1.000

	
1.000

	
1.000

	
1.000

	
1.000

	
1.000

	
1.000

	
1.000




	
HE

	
1.000

	
1.000

	
1.000

	
0.751

	
0.852

	
0.881

	
0.724

	
0.783

	
0.925




	
HI

	
0.680

	
0.770

	
0.883

	
0.650

	
0.718

	
0.905

	
1.000

	
1.000

	
1.000




	
JS

	
0.642

	
1.000

	
0.642

	
0.815

	
1.000

	
0.815

	
0.831

	
1.000

	
0.831




	
LN

	
0.707

	
0.792

	
0.892

	
0.625

	
0.731

	
0.855

	
0.632

	
0.688

	
0.918




	
SH

	
1.000

	
1.000

	
1.000

	
0.936

	
1.000

	
0.936

	
1.000

	
1.000

	
1.000




	
SD

	
0.822

	
1.000

	
0.822

	
0.952

	
1.000

	
0.952

	
1.000

	
1.000

	
1.000




	
TJ

	
0.835

	
0.881

	
0.948

	
0.815

	
0.877

	
0.929

	
0.885

	
0.894

	
0.990




	
ZJ

	
1.000

	
1.000

	
1.000

	
1.000

	
1.000

	
1.000

	
1.000

	
1.000

	
1.000




	
Average

	
0.845

	
0.929

	
0.907

	
0.832

	
0.906

	
0.913

	
0.882

	
0.922

	
0.953




	
Central Region

	
AH

	
0.811

	
0.862

	
0.941

	
0.714

	
0.758

	
0.943

	
0.511

	
0.694

	
0.737




	
HA

	
1.000

	
1.000

	
1.000

	
1.000

	
1.000

	
1.000

	
0.722

	
0.871

	
0.829




	
HB

	
0.831

	
0.928

	
0.895

	
0.752

	
0.903

	
0.832

	
0.489

	
0.804

	
0.607




	
HL

	
0.628

	
0.807

	
0.778

	
0.546

	
0.730

	
0.748

	
0.571

	
0.715

	
0.798




	
HN

	
1.000

	
1.000

	
1.000

	
0.957

	
0.990

	
0.967

	
0.650

	
0.741

	
0.878




	
JL

	
0.672

	
0.791

	
0.849

	
0.542

	
0.635

	
0.853

	
0.532

	
0.564

	
0.944




	
JX

	
0.762

	
0.815

	
0.934

	
0.614

	
0.701

	
0.876

	
0.487

	
0.635

	
0.767




	
SX

	
0.615

	
0.629

	
0.977

	
0.500

	
0.514

	
0.973

	
0.477

	
0.493

	
0.968




	
Average

	
0.790

	
0.854

	
0.922

	
0.703

	
0.779

	
0.899

	
0.555

	
0.690

	
0.816




	
Western Region

	
CQ

	
0.654

	
0.711

	
0.920

	
0.621

	
0.648

	
0.959

	
0.589

	
0.612

	
0.963




	
GS

	
0.486

	
0.504

	
0.964

	
0.393

	
0.406

	
0.968

	
0.377

	
0.393

	
0.958




	
GX

	
0.793

	
0.817

	
0.971

	
0.794

	
0.806

	
0.986

	
0.460

	
0.681

	
0.675




	
GZ

	
0.572

	
0.596

	
0.960

	
0.438

	
0.524

	
0.836

	
0.378

	
0.506

	
0.747




	
IM

	
0.713

	
0.727

	
0.982

	
0.754

	
1.000

	
0.754

	
0.736

	
1.000

	
0.736




	
NX

	
0.435

	
0.499

	
0.871

	
0.389

	
0.422

	
0.924

	
0.351

	
0.402

	
0.872




	
QH

	
0.382

	
0.434

	
0.882

	
0.317

	
0.356

	
0.889

	
0.310

	
0.358

	
0.865




	
SC

	
0.887

	
0.908

	
0.977

	
0.844

	
0.952

	
0.886

	
0.962

	
1.000

	
0.962




	
SN

	
0.711

	
0.713

	
0.996

	
0.630

	
0.638

	
0.988

	
0.542

	
0.560

	
0.969




	
XJ

	
0.400

	
0.589

	
0.679

	
0.388

	
0.568

	
0.683

	
0.336

	
0.539

	
0.623




	
YN

	
1.000

	
1.000

	
1.000

	
0.936

	
1.000

	
0.936

	
0.257

	
0.582

	
0.442




	
Average

	
0.639

	
0.681

	
0.927

	
0.591

	
0.665

	
0.892

	
0.482

	
0.603

	
0.801




	
National Average

	
0.755

	
0.818

	
0.918

	
0.709

	
0.784

	
0.902

	
0.648

	
0.743

	
0.861








Note: CE (Comprehensive Efficiency), PTE (Pure Technical Efficiency), SE (Scale Efficiency); AH (Anhui), BJ (Beijing), CQ (Chongqing), FJ (Fujian), GD(Guangdong), GS (Gansu), GX (Guangxi), GZ (Guizhou), HA (Henan), HB (Hubei), HE (Hebei), HI (Hainan), HL (Heilongjiang), HN (Hunan), IM (Inner Mongolia), JL (Jilin), JS (Jiangsu), JX (Jiangxi), TJ (Tianjin), LN (Liaoning), NX (Ningxia), QH (Qinghai), SC (Sichuan), SD (Shandong), SH (Shanghai), SN (Shaanxi), SX (Shanxi), XJ (Xinjiang), YN (Yunnan), ZJ (Zhejiang).
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Table 3. Independent variables influencing the efficiency level of rural agriculture financial support.
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	Variable Code
	Variable Name
	Method of Calculation
	Indicator Unit
	Expected Influence Direction





	X1
	Intensity of rural financial services
	Rural population/Number of small rural financial institutions
	Ten thousand people
	-



	X2
	Strength of rural financial support
	Balance of agriculture-related loans/Rural population
	Ten thousand CNY
	+



	X3
	Level of regional economic development
	Per capita GDP
	Ten thousand CNY
	+



	X4
	Cultural level of rural residents
	Average education age of rural population
	Year
	+



	X5
	Scale of agricultural production and operation
	Total sown area of crops
	Million hectares
	-
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Table 4. Descriptive statistics of independent variables based on panel data.
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Variable Code

	
Sample Group

	
Mean

	
Standard Deviation

	
Minimum Value

	
Maximum Value






	
X1

	
overall

	
0.7762

	
0.2666

	
0.4018

	
1.8313




	
between

	
--

	
0.2678

	
0.4237

	
1.7890




	
within

	
--

	
0.0359

	
0.5740

	
0.8739




	
X2

	
overall

	
5.2726

	
3.0913

	
0.0406

	
19.9395




	
between

	
--

	
2.6795

	
1.9185

	
13.7151




	
within

	
--

	
1.6029

	
8.2854

	
11.4970




	
X3

	
overall

	
5.6505

	
2.5603

	
2.6165

	
14.0211




	
between

	
--

	
2.4196

	
2.8015

	
11.5869




	
within

	
--

	
0.9263

	
1.3280

	
9.7937




	
X4

	
overall

	
8.5399

	
0.4562

	
7.6739

	
10.5275




	
between

	
--

	
0.4720

	
7.8908

	
9.8910




	
within

	
--

	
0.2164

	
7.7287

	
10.0761




	
X5

	
overall

	
5.4829

	
3.8483

	
0.1038

	
14.9022




	
between

	
--

	
3.7826

	
0.1480

	
14.6442




	
within

	
--

	
0.9409

	
0.8541

	
11.6425
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Table 5. Parameter estimation results of the Tobit model based on panel data.
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	Variable Code
	Nationwide
	Eastern Region
	Central Region
	Western Region





	X1
	−0.1858 *

(0.1113)
	−0.5243 **

(0.2384)
	−2.9502 **

(0.8893)
	−0.2335 ***

(0.0589)



	X2
	0.0064 **

(0.0077)
	0.0009 ***

(0.0049)
	0.0010 *

(0.0581)
	0.0437 ***

(0.0150)



	X3
	0.0237 ***

(0.0087)
	0.0075 **

(0.0050)
	0.0560 **

(0.0016)
	0.0531 **

(0.0252)



	X4
	0.0305

(0.0386)
	0.0257

(0.0384)
	0.5584

(0.2294)
	0.2321

(0.1122)



	X5
	−0.1752 ***

(0.0074)
	−0.0152 **

(0.0067)
	−0.0152 *

(0.0221)
	−0.0552 ***

(0.0095)



	cons
	0.8653 ***

(0.3052)
	1.2672 ***

(0.2407)
	2.4973 **

(2.4973)
	2.3118 **

(0.9291)



	Hausman Test
	
	
	
	



	Chi2(n)
	2.17
	4.32
	13.16
	6.14



	p-value
	0.3241
	0.6328
	0.0219
	0.4072



	Test Results
	Random effect model
	Random effect model
	Fixed effect model
	Random effect model







Note: ***, ** and * represent the significance levels of 1%, 5% and 10%, respectively, and the values in ( ) represent the standard deviation.
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Table 6. Panel Tobit model parameter estimation results after replacing dependent variables.






Table 6. Panel Tobit model parameter estimation results after replacing dependent variables.





	
Variable Code

	
Model I (PTE)

	
Model II (SE)




	
Regression Coefficient

	
Standard Deviation

	
Regression Coefficient

	
Standard Deviation






	
X1

	
−0.0922 *

	
0.0869

	
−0.1877 ***

	
0.0525




	
X2

	
0.0175 **

	
0.0084

	
0.0094 *

	
0.0051




	
X3

	
0.0712 ***

	
0.0124

	
0.0048 *

	
0.0070




	
X4

	
0.0458

	
0.5356

	
0.0261

	
0.0324




	
X5

	
−0.0281 ***

	
0.0056

	
−0.0014

	
0.0034




	
cons

	
−0.1120

	
0.4546

	
0.8406 ***

	
0.2760




	
Hausman Test

	

	

	

	




	
Chi2(n)

	
23.50

	
12.27




	
p-value

	
0.6235

	
0.5621




	
Test Results

	
Random effect model

	
Random effect model








Note: ***, ** and * represent the significance levels of 1%, 5% and 10%, respectively.
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