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Abstract

:

This study was conducted to promote the construction of China’s ecological civilization; to reduce harm to the environment; to quantify the performance of agricultural green development (GD); and to truly achieve green, sustainable, and healthy agricultural development. From the perspectives of resources and the environment, first, information communication technology and the panel space measurement (PSM) model were adopted to analyze relevant indicator data from 2000 to 2019 in China’s 30 provinces. Second, China’s agriculture was measured to explore the overall characteristics, temporal changes, and regional differences of agricultural development. A panel data measurement model was constructed using the generalized least squares method, and the main factors affecting performance development were analyzed, which were verified by giving examples. Third, the governance countermeasures and improvement directors were proposed for agricultural GD in China. It is found that the driving force of performance of agricultural GD in China mainly depends on technological progress and that technological efficiency determines the speed of agricultural development. The regional differences in performance of agricultural GD are obvious in China. The growth in the performance of agricultural GD in the eastern region is much higher than that of the central, western, and northeast regions. In addition, the results show that the performance of agricultural GD is extremely positively correlated with the agricultural economic level, fiscal support for agriculture policy, and the industrialization process and that it is extremely negatively correlated with the level of opening-up, adjustment of agricultural structure, and the environmental regulatory capability of the government. As a result, this study can provide some ideas for the realization of agriculture GD in China.
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1. Introduction


Agriculture is a cornerstone for the development and survival of human society, and it is also a key pillar in ensuring development of the national economy and social progress [1]. Since China’s implementation of the reform and opening-up policy, China’s agriculture developed rapidly. For instance, grain output increased from 462.51 million tons in 2000 to 663.84 million tons in 2019, with a year-on-year increase of 30.33%; the total output value of agriculture, forestry, animal husbandry, and fishery increased from 256.78 billion Yuan in 2000 to 8670.54 billion Yuan in 2019, with a year-on-year increase of 97.04% [2]. China is proud to have only 7% of the world's arable land yet to feed 20% of the world's population. However, China's resource output continues to decline, its demand for food is increasing year by year, and its environmental problems (land degradation, soil erosion, and water pollution) are becoming increasingly serious. Therefore, the conflict between China’s economic development, and social resources and the environment is a scientific problem that must be solved urgently [3]. In order to ensure the stability of an economy and the gradual improvement in people’s living standards, the Chinese government has proposed a major strategic issue of green development and explored this issue deeply on the government level [4]. The Chinese government is committed to establishing concepts of innovation, coordination, green, openness, and sharing and to raising green development and high-quality development to a higher level. Agriculture, as the key to the construction of ecological civilizations, has become a key issue for sustainable agricultural development. It is necessary to emphasize the need to strengthen structural reform in agricultural supply and to improve the quality and efficiency of the agricultural supply system, so as to achieve effective supply of agricultural products with a reasonable structure and strong guarantee [5].



The key to advancing agricultural green development (GD) is to improve the quality and efficiency of the agricultural supply system, to persist in saving resources and protecting the environment, and to form a green way of development and life [6]. To realize agricultural GD, it is first necessary to evaluate its performance. The current agricultural development and environmental protection have more prominent contradictions. It is difficult to achieve economic growth by relying on traditional rough development methods. Therefore, China needs to develop in a green manner to increase agricultural output and to improve the quality and efficiency of agricultural development [7]. The question of how to improve the performance of agricultural GD is not only related to the coordinated development of agriculture and the adjustment of agricultural industrial structures but also related to the improvement of overall benefits and the sustainable development of agriculture [8]. Therefore, it is of great theoretical and practical significance to accurately measure and evaluate the performance of agricultural GD and to explore the regional differences and influencing factors of agricultural GD performance.



Based on an analysis of performance evaluation for the existing agricultural industry development, in this study, a performance rating model of agricultural GD was proposed in combination with information communication technology. Next, the problems of agricultural GD across the country and different regions were analyzed through measurements. Based on the above results, the panel space measurement (PSM) model was adopted to construct an analysis model of the influencing factors. The correlation analysis of different indicators reflects the key factors that affect the indicators for performance of agricultural GD, putting forward some reasonable governance methods and measures. Therefore, this study can provide a theoretical foundation and practical value for the evaluation of agricultural GD and for policy formulation of relevant government departments.




2. Literature Overview


2.1. Evaluation on Performance of Agricultural GD


The performance of an agricultural GD measurement system was studied using the Solow residual [9], the stochastic frontier analysis (SFA) [10], and the data envelopment analysis (DEA) [11]. However, the Solow residual, algebraic index, and SFA could only fit the production process of one output, so they often lead to overestimation in the performance of agricultural GD. The specific literature analysis results are shown in Table 1. Compared with other methods, the DEA does not need to set a specific production function form, thus avoiding defects in parameterization that may cause model setting errors and the normal distribution assumption of random interference items not being satisfied. Therefore, it has an incomparable advantage over other methods in measuring the agricultural GD involving resource and environmental factors and in evaluating China’s performance of agricultural GD [12].




2.2. Regional Differences in Performance of Agricultural GD


The research on regional differences of agricultural GD focuses on the performance of agricultural development from 1985 to 2005. The specific results and methods are shown in Table 2. The current research on regional differences of China’s performance of agricultural GD roughly includes two aspects: comparison of agricultural development performance in different regions and empirical study of the convergence of regional agricultural development performance. The former mainly adopts the traditional three-region division method, and it does not further reveal the degree and source of regional differences in the growth of agricultural development performance under resource and environmental constraints. The latter ignores the variable slack in the indicator measurement.




2.3. Influencing Factors on Performance of Agricultural GD


Table 3 shows the specific results and methods of the influencing factors on performance of agricultural GD. Among the various factors included in the previous literature, technological progress, labor capital, level of opening-up, education level of agricultural employees, percentage of irrigation area, proportion of wage income, the investment in agricultural infrastructure, the proportion of agricultural fiscal expenditures, and fiscal support policies show positive impacts on improvement in the performance of agricultural GD. However, there are still some limitations in such literatures. The chemical input is undertaken as a pollution variable, so the nutrients lost after excessive use constitute pollution are ignored, and there are too few pollution variables, so the objects are relatively single.





3. Research Methods


3.1. Information Communication Technology


Information communication technology is a data-processing method which is a data-oriented nonparametric method as well as one of the main tools for efficiency evaluation [27]. This study was conducted to analyze the performance of agricultural GD and to realize a comprehensive analysis and evaluation of related performance. It requires full consideration of the intermediate links of agricultural production and analysis on the impacts of different factors on agricultural GD as much as possible. Information communication technology has attracted the attention of many scholars. It can fully consider the connection between the continuity of agricultural production and intermediate links. As a result, it can be applied to construct an appropriate evaluation model to scientifically analyze the performance of agricultural GD in different regions. The traditional literature fails to include an analysis to measure the efficiency value, which seriously affects the evaluation of the performance of agricultural GD. Therefore, an unexpected output model under the global benchmark was constructed to make up for the above shortcomings in this study [28].




3.2. PSM Model


The PSM model is a regression analysis on spatial effects with different processing methods that can find the influences of various factors on explanatory variables. It is a network effect analysis method. When two factors are close together, it indicates that they have a strong correlation effect. In this study, descriptive statistical analysis and regional statistical analysis were adopted to describe the overall change, indicator accumulation changes, and the characteristics of different regions for the performance of agricultural GD. The feasible generalized least squares method was applied to construct a PSM model to empirically identify the influencing factors of China’s performance of agricultural GD and to then provide theoretical support for proposing feasible governance countermeasures [29].




3.3. Construction of Indicator System


According to the above methods, it is essential to determine the appropriate indicator system first. According to the relevant literature, the evaluation indicator system shown in Table 4 can be obtained for the performance of agricultural GD evaluation [30,31]. Among them, water resource is an important natural resource and critical economic source, and the allocation of water resources is related to the sustainable development of agriculture. Therefore, agricultural water consumption is considered to evaluate the input level of water resources. Labor input is a basic condition for agriculture and for the development of the national economy and society. Employees in agriculture, forestry, animal husbandry, and fishery are undertaken as evaluation indicators. Land is the basic support for agricultural development, and it is also the material condition necessary for human production activities. The index of total sown area of crops is used as a proxy variable of land elements. The total power of agricultural machinery refers to the sum of the rated power of all agricultural machinery power. In recent years, the amount of chemical fertilizers used in China increased year by year and the rational use of chemical fertilizers helped increase agricultural production and income. In the process of measuring the performance of agricultural GD in this study, the input indicators include agricultural water consumption, land, labor, and capital and the output indicators include expected output and unexpected output.




3.4. Construction of Performance Model


It is assumed that there are L indicators, using m types of factor inputs, s1 types of expected output (“good” output), and s1 types of unexpected output (“bad” output), which are expressed as X = (x1,…,xL) ∊ R + m*L, Yg = (y1g,…,yLg) ∊ R + s1*L, and Yb = (y1b,…,yLb) ∊ R + s2*L, respectively. On the basis of satisfying the environmental production technology assumptions (including closed output set, strongly disposable input variables and expected output, weakly disposable unexpected output, and zero combination), the environmental production possibility set EPPSp at each period p (p = 1, 2, …, P) can be expressed as follows:


  E P P  S p  =   (  x p  ,  y  p g   ,  y  p b   )    x p  ≥   ∑  j = 1  J    λ j p   x j p  ,    y  p g   ≤   ∑  j = 1  J    λ j p   x j  p g   ,  y  p b   ≥   ∑  j = 1  J    λ j p   x j  p b            



(1)




with EPPSp being able to construct a production technology frontier using the global benchmark technology based on the sample data of all periods, as shown in Equation (2):


  E P P  S  g l o b a l   = ( E P P  S 1  ∪ E P P  S 2  ∪ , … , ∪ E P P  S p  )  



(2)




where EPPSglobal represents the set of production possibilities based on the global benchmark technology and EPPSp (p = 1, 2, …, P) is the set of production possibilities in different periods. Under global benchmark technology, the fractional planning of the model can be written as Equation (3):


  ρ =   min   λ ,  s −  ,  s g  ,  s b    =   1 −  1 m    ∑  i = 1  m      S i −     x  i o         1 +  1   s 1  +  s 2    (   ∑  r = 1    s 1        s r g     y  r 0  g      +   ∑  k = 1    s 2        s k b     y  k 0  b      )    



(3)






  s . t .    x 0  =   ∑  j = 1  L     ∑  p = 1  P    λ j p   y j p  +  s −       



(4)






  s . t .    y 0 g  =   ∑  j = 1  L     ∑  p = 1  P    λ j p   y j  p g   −  s g       



(5)






  s . t .    y 0 b  =   ∑  j = 1  L     ∑  p = 1  P    λ j p   y j  p b   +  s b       



(6)






  s . t .    y 0 b  =   ∑  j = 1  L     ∑  p = 1  P    λ j p   y j  p b   −  s b       



(7)







As the production frontier, the global benchmark technology applied in the model can ensure that each period and every indicator are in accordance with the same production technology frontier, so the efficiency measurement results are comparable across periods [32]. This is the advantage of this model. As a deterministic frontier production function method, the Malmquist index is a special index used to measure the agricultural development performance. Under the assumption of constant returns to scale, agricultural development performance is decomposed into technological efficiency change (EC) and technological change (TC). The proposed DEA–Malmquist index method can be decomposed as Equation (8) from period t to t + 1:


   m i  (  x  t + 1   ·  y  t + 1   ,  x t  ,  y t  ) =        d i t  (  x  t + 1   ,  y  t + 1   )    d i t  (  x t  ,  y t  )   ×    d i  t + 1   (  x  t + 1   ,  y  t + 1   )    d i  t + 1   (  x t  ,  y t  )       1 / 2    



(8)




where the former term represents the EC, the latter term represents the TC, and di represents the input-oriented distance function. If the Malmquist index of the decision-making unit is greater than 1, the production level has increased; <1 indicates that the production level has decreased; and =1 indicates that the production level remains unchanged. Under the assumption of variable returns to scale (VRS), the EC can be further decomposed into pure EC (PEC) and scale EC (SEC), so Equation (8) can be further decomposed as Equation (9):


   m i  (  x  t + 1   ·  y  t + 1   ,  x t  ,  y t  ) =    d i t  (  x t  ,  y t  )    d i t  (  x  t + 1   ,  y  t + 1   )   ×    d i t  (  x  t + 1   ,  y  t + 1   / V R S )    d i t  (  x t  ,  y t  / V R S )    



(9)







The first term of Equation (9) represents SEC, the second term represents PEC, and the last term represents TC. Therefore, total factor productivity can be decomposed into SEC, PEC, and technological progress.




3.5. Data Acquisition Mode


The data for 2000–2019 comes from the China Water Resources Statistical Bulletin and the National Bureau of Statistics. Except for Gansu Province, the data of employees in the primary industry in the other provinces are all from the statistical yearbooks of those province. The data published in the statistical yearbooks of those provinces are year-end figures, and a few missing data are supplemented by interpolation. The data for total sown area of crops and the total power of agricultural machinery come from the website of the National Bureau of Statistics. Since the data is published at the end of each year, it is found through a data search that the added value of the primary industry published in the China Statistical Yearbook is slightly different from that published on the official website of the National Bureau of Statistics. With rapid development of the economy and society, water pollution in China’s agriculture has become increasingly prominent. Taking into account the sensitivity of this method to abnormal data and the special resource endowment conditions in Tibet, data for this study do not include data from Tibet.





4. Results


4.1. Descriptive Analysis of Variables


As shown in Figure 1, the national average value of agricultural water consumption is 28.148 billion cubic meters; the average number of employees in the primary industry is 18.3471 million; the average total sown area of agriculture is 7555.87 thousand hectares; the average total power of agricultural machinery is 68.685 million kilowatts; the Scalar amount of agricultural fertilizer application is 3.5955 million kilowatts; the average increase of the primary industry is 134.449 billion yuan; the average COD is 822.3 thousand tons; and the average TN and TP are 405.0 and 644.00 thousand tons, respectively. The above results reveal that the proposed model can effectively integrate the data and can obtain actual results.




4.2. Analysis on Overall Characteristics in China


As shown in Figure 2, the overall performance of agricultural GD in China has shown a steady increase trend, with relatively large fluctuations in 2005 and 2006. This is mainly because the state proposed an agricultural GD plan in 2005, which was strictly implemented in 2006, which caused its sharp decline together with severe pollution and natural disasters. However, there was a short peak in 2017. In the past few years, smart agriculture and ecological agriculture technologies have continued to develop, increasing the indicators on agricultural GD greatly. It suggests that the improvement in China’s performance of agricultural GD is mainly driven by technology and that the development of agricultural technology can effectively promote development of the agricultural industry.




4.3. Cumulative Changes


China’s performance on agricultural GD level has seen steady growth since 2000, with an average value of 1.33, as given in Figure 3. The sample analysis in this study reveals that, compared with other technical indicators, the magnitude of agricultural TC is much higher than that of EC. Among them, EC and PEC have declined from 2000 to 2019, and EC shows the lowest change value, with an average value of only 0.7312. As a result, the main growth driver for green development in China’s agricultural industry comes from technology, which is also consistent with the above results in this study.




4.4. Changes in Different Regions


Figure 4 illustrates that Zhejiang has the highest performance on agricultural GD level in the eastern region, with an overall evaluation value of 1.0869; in the central region, Henan has the highest performance (1.0742); in the western region, Guangxi has the highest performance (1.0744); and in the eastern region, Liaoning has the highest performance (1.0387). A comparison of the different regions discloses that the order of performance of agricultural GD level is the eastern > central > western > northern regions, which reflects the EC contributing less to the improvement of China’s performance in agricultural GD. In addition, the comparison also indicates that agricultural GD across the country shows higher levels in the south and lower levels in the north.




4.5. PSM Results


The factors affecting the performance of agricultural GD were analyzed deeply based on an analysis of the national and regional agricultural GD and related literature, as given in Table 5. The performance of agricultural GD was undertaken as the explained variable. The explanatory variables included the agricultural economic level, the square item of agricultural economic level, the fiscal support of agriculture policy, the industrialization process, the level of opening-up, the adjustment of agricultural structure, and the environmental regulatory capability of government.



Figure 5 shows the descriptively statistical results of different indicators. It reveals that the average values on Y, EL, ELS, FS, IP, OP, AS, and ER are 0.789, 1.297, 1.572, 0.31, 0.447, 0.848, 0.658, and 0.064, respectively. Therefore, OP has an important impact on the performance of agricultural GD.



Figure 6 shows the estimation result of an empirical panel. It illustrates that EL shows a significant level (p < 0.001), which indicates that it is extremely positively correlated with the performance of agricultural GD. The higher the support for agriculture at the regional government, the higher the performance of agricultural GD in the region. IP significantly promoted an improvement in the performance of agricultural GD. OP and proportion of sown food crops in the total sown area of agricultural crops have significant negative impacts on the performance of agricultural GD. ER is negatively correlated with the performance of agricultural GD, which means that the existing pollution charging system may face some problems, such as unreasonable charging standards and insufficient supervision. Therefore, it is urgent for the government to design and reform the pollution charging policies.





5. Governance Recommendations


5.1. Monitoring the Pollution Source and Implementing both Rewards and Punishments


The control of agricultural pollution sources is a prerequisite in the development of green agriculture. Due to the lack of data support in the traditional regulatory field, it is difficult to determine the impact of pollutants on agriculture, so many companies discharge sewage at will. With support for the development of green agriculture in China, it is necessary to establish a comprehensive pollution source monitoring system to realize dynamic supervision of different enterprises. In addition, sensors can be set up from different water sources and land to ensure the acquisition of effective data. Secondly, it is necessary to establish appropriate green mechanism systems in accordance with market guidelines for farmers and to increase penalties for polluting enterprises. When rewards and punishments are clearly distinguished, farmers are encouraged to adopt more green methods for planting through multiple channels to promote the development of green agriculture.




5.2. Enhancing Environmental Supervision and Optimizing Government Functions


Government supervision is the basis for ensuring green and sustainable development, so corresponding policies should be formulated at the government level for restricting and regulating the unification of enterprise development and environmental protection and for clarifying the importance of environmental protection [33]. For pollution, the Chinese government needs to supervise related enterprises reasonably and to monitor the agricultural production process. In the past few years, large-scale use of pesticides and fertilizers has caused serious environmental pollution, which aggravates the health of humans. Therefore, a comprehensive environmental performance evaluation system should be established to greatly restrict the agricultural activities of companies and individuals that pollute or to reduce energy-consuming and polluting companies through industrial restructuring. Only in this way can the Chinese government strengthen the guidance of related work; improve the coordination, supervision, and comprehensive management level; and earnestly optimize each link in agricultural production.




5.3. Utilizing Various Policies and Establishing the Indicator System


A complete policy and performance appraisal system is an important measure to ensure a green and safe market. Due to the complexity of the agricultural production process, the types of pollution are also diversified. An effective environmental management system requires a variety of policy supports, and a complete agricultural GD indicator system has to be constructed to quantify the complex agricultural issues and to achieve assessment. A variety of policy systems include direct government intervention, stimulation of economic policies, market adjustment operating mechanisms, and public participation policies. The use of policies combined with quantitative indicators can effectively control agricultural GD [34].




5.4. Accelerating Technological Innovation and Exerting the Technological Strengths


An improvement in agricultural technology is the cornerstone to ensuring its rapid development. China’s performance in agricultural GD is lower than other countries. At both the national and regional levels, it is necessary to pay special attention to the role of technological development in promoting agricultural GD, increasing the R&D investments in universities and research institutions; accelerating the transformation of production, education, and research; promoting the development of green agriculture, enhancing the promotion and publicity of new technologies; and popularizing basic agricultural knowledge. Under the premise of existing resource utilization policies and green agriculture policies, efforts should be made to develop agricultural water-saving technologies, irrigation water-saving technologies, and engineering water-saving technology [35]. In addition, it can further tap the potential of agricultural water saving through sprinkler irrigation, micro-irrigation, and canal irrigation, thereby further improving the performance of agricultural GD in China.





6. Conclusions


Based on a summary of the previous studies and information communication technology, an agricultural GD evaluation indicator system was constructed in this study. The driving force of agricultural GD in China mainly comes from technological progress. The efficiency improvement in agricultural technology is relatively weak, which has become the key factor restricting agricultural GD in China. On the other hand, the level of agricultural GD in China has shown a steady growth trend but the regional differences are obvious. The level in the eastern region is significantly higher than that in the western and central regions. The PSM model is adopted to evaluate the influencing factors on the performance of agricultural GD in depth. The performance of agricultural GD shows extremely positive correlations with agricultural economic level, fiscal support for agricultural policies, and industrialization process; it shows obviously negative correlations with level of opening-up, adjustment of agricultural structure, and the environmental regulatory capability of government. As a result, agricultural technology and government supervision should be reinforced.



However, there are many shortcomings in this study. The analysis is implemented based on input, output, and expected output only, but the relevant indicator system is a summary from previous articles, with less involved contents. Besides, it only deeply analyzes the impact of different industries on agricultural development, but how relevant factors affect the performance of agricultural through corresponding indicators has to be further studied in the future. The performance of agricultural GD in the future has to be more refined and specific, so that it can be better applied to practical application analysis, such as the establishment of farmer performance evaluation models and enterprise performance evaluation models. Therefore, an in-depth analysis and study will continually be made in these aspects to modify the proposed evaluation model on the performance of agricultural GD.
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Figure 1. Descriptive statistics of the input and output variables. (a): the data distribution of input indicators A11-A51; (b): the data distribution of output indicators B11-C13; (c): the average value of input indicators; (d): the average value of output indicators. 
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Figure 2. Overall analysis in the national agricultural development. (a): the average change of EC for technical efficiency change and TC for technical change in different years; (b) the average change of PEC for pure technical efficiency change and SEC for scale efficiency change in different years; (c) the average change of the Malmquist index in different years. 
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Figure 3. Indicator changes compared to the last year. (a): the cumulative time series changes of EC for technical efficiency change and TC for technical change in different years; (b): the cumulative time series changes of PEC for pure technical efficiency change and SEC for scale efficiency change in different years; (c): the cumulative time series changes of the Malmquist index in different years. 
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Figure 4. Levels of agricultural GD in various regions in China. (a): agricultural green development performance results of key provinces in eastern China; (b): agricultural green development performance results of key provinces in central China; (c): agricultural green development performance results of key provinces in western China; (d): agricultural green development performance results of key provinces in northern China; (e): summary results of agricultural green development performance in different regions of China. 
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Figure 5. Descriptive statistics of variables. (a): the performance of agricultural green development, the level of agricultural economic development, the square item of agricultural economic development, and the distribution of data on fiscal support for agriculture; (b): data distribution of industrialization process, degree of opening to the outside world, agricultural structure adjustment, and environmental control capacity; (c): performance of agricultural green development, the level of agricultural economic development, the square item of agricultural economic development, and the average value of data on fiscal support to agriculture; (d): average data of industrialization process, degree of opening to the outside world, agricultural structure adjustment, and environmental control capacity. 
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Figure 6. The estimation result of empirical panel. (a): the empirical estimation result of panel F-value; (b): the estimation result of test panel p-value. 
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Table 1. Evaluation on performance of agricultural green development (GD).
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	Literature
	Time
	Method
	Inputs
	Outputs





	Shen et al. (2020) [13]
	1978–2005
	DEA
	Human capital, land, agricultural machinery, fertilizers, draught animals, and irrigation
	Total output value of agriculture, forestry, animal husbandry, and fishery



	Neng et al. (2019) [14]
	1978–2007
	SFA
	Land, labor, agricultural capital stock, and intermediate input
	Total output value of agriculture, forestry, animal husbandry, and fishery



	Han et al. (2020) [15]
	1992–2007
	DEA
	Machinery, fertilizer, labor, and land
	Total output value of agriculture, forestry, animal husbandry, and fishery



	Guo et al. (2020) [16]
	1999–2008
	DEA
	Labor, capital, and technological progress
	Total output value of agriculture, forestry, animal husbandry, and fishery and pollution from a nonpoint agricultural source



	Li et al. (2020) [17]
	1998–2009
	DEA
	Land, labor, draught animals, chemical fertilizers, Machinery, and water resources
	Total output value of agriculture, forestry, animal husbandry, and fishery and pollution from a nonpoint agricultural source



	Zhu et al. (2020) [18]
	1991–2010
	SFA
	Labor and capital
	Total output value of agriculture, forestry, animal husbandry, and fishery
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Table 2. Regional differences in performance of agricultural GD.
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	Literature
	Time
	Sample Range
	Conclusion





	Qin et al. (2020) [19]
	1985–2005
	29 provinces in China
	There is no shrinking trend in agricultural TFP differences among provinces.



	Chen et al. (2018) [20]
	1978–2008
	The whole country and three major regions
	Agricultural GD growth shows significant regional imbalance.



	Feng et al. (2018) [21]
	1993–2010
	29 provinces in China
	The growth of China’s agricultural green TFP shows a downward trend in the eastern, western, and central regions.



	Wang et al. (2020) [22]
	1978–2008
	28 provinces in China
	China’s agricultural GD shows the fastest growth in the east, followed by the west.



	Baležentis et al. (2019) [23]
	1978–2011
	29 provinces in China
	China’s agricultural GD shows the fastest growth in the east.
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Table 3. Influencing factors on performance of agricultural GD.
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	Literature
	Time
	Influencing Factors
	Conclusion





	Liu et al. (2020) [24]
	1991–2008
	Rural employees, technological progress, financial support for agriculture, and the status of agriculture in the overall economy
	Rural employees have significant impacts on agriculture, and technological progress is the main reason for the growth of agricultural TFP.



	Liu et al. (2020) [24]
	1995–2008
	Characteristics of agricultural production structure, regional characteristics, government fiscal policy, and education level
	The improvement in the education levels of agricultural employees has played a positive role in the improvement of China’s agriculture.



	Li et al. (2017) [25]
	1998–2011
	The level of rural economic development, investment in agricultural infrastructure, the proportion of aquaculture in the agricultural structure, expansion of the urban–rural income gap, and the fiscal support of agriculture policies
	The improvement of rural economic development and the investment increases in agricultural infrastructure effectively improve the agricultural performance.



	Wu and Zhang (2020) [26]
	1992–2012
	Labor capital content, proportion of irrigated area, proportion of wage income, proportion of agricultural fiscal expenditure, proportion of agricultural output value, and proportion of grain sown area
	Labor capital content, proportion of irrigated area, proportion of wage income, and proportion of agricultural fiscal expenditure have positive impacts on agricultural performance.
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Table 4. Evaluation indicator system for performance of agricultural GD.
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Item

	
Primary Indicator

	
Secondary Indicator

	
Unit






	
Input indicators (A)

	
Water resource input (A1)

	
Agricultural water consumption (A11)

	
Hundred million cubic meters




	
Labor input (A2)

	
Employees in agriculture, forestry, animal husbandry, and fishery (A21)

	
Ten thousand people




	
Land input (A3)

	
Total sown area of crops (A31)

	
Thousand hectares




	
Capital input (A4)

	
The total power of agricultural machinery (A41)

	
Ten thousand kilowatts




	
Chemical fertilizer input (A5)

	
Scalar amount of agricultural fertilizer application (A51)

	
Ten thousand tons




	
Expected indicators (B)

	
Expected output (B1)

	
Added value of primary industry (B11)

	
100 billion Yuan




	
Output indicators (C)

	
Unexpected output (C1)

	
Chemical oxygen demand (COD, C11)

	
Ten thousand tons




	
Total nitrogen (TN, C12)

	
Ten thousand tons




	
Total phosphorus (TP, C13)

	
Ten thousand tons
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Table 5. Descriptive statistics of variables.






Table 5. Descriptive statistics of variables.





	Variable
	Symbol





	Performance of agricultural GD
	Y



	Agricultural economic level
	EL



	Square item of agricultural economic level
	ELS



	Fiscal support of agriculture policies
	FS



	Industrialization process
	IP



	Level of opening-up
	OP



	Adjustment of agricultural structure
	AS



	Environmental regulatory capability of government
	ER
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