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In the context of China’s vigorous promotion of its rural revitalization and land transfer policy, land outsourcing is a perspective worthy of attention to understand China’s rural land production and agricultural development. Based on rural land outsourcing in China from 2003 to 2015, this study adopts DEA efficiency analysis and Tobit regression analysis to measure the efficiency of rural land outsourcing in China as well as discuss its influencing factors. The results show that 1) from 2003 to 2015, the efficiency of rural land outsourcing in China has risen, especially in the eastern region, where the efficiency has the best performance. Overall, technical efficiency has hindered the improvement of rural land outsourcing efficiency. 2) The development of rural land outsourcing is restricted by factors such as the newly increased arable land area in rural areas, the foreign labor force, and rural managers, while land outsourcing income cannot significantly promote the expansion of land outsourcing. 3) Large rural agricultural enterprises or cooperatives enhance the efficiency of land outsourcing. Under the food security policy, realizing the technological increment of land outsourcing and land economy can effectively promote the scale and production efficiency of land outsourcing.
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1 INTRODUCTION
Under rapid urbanization and industrialization processes, a large number of rural laborers have flowed out and agricultural land has become idle. However, in order to make good use of idle rural land, improve the efficiency of rural land, and stabilize the rural agricultural economy, land outsourcing, a new land use model, has long been the focus of developing countries (Chen et al., 2017; Zhang et al., 2017). As the largest developing country in the world, China has made active explorations and attempts in China’s agricultural growth, such as agricultural policies, agricultural trade reforms, agricultural product prices, public investment in agricultural infrastructure construction, improvements in land use, innovation in the land lease market, and agricultural cooperatives (Huang et al., 2010; Yu and Jensen, 2010; Zhang et al., 2011).
As early as the end of the 20th century, the international attention to the rural land use reform emphasized the use of rural land in the form of circulation. In underdeveloped regions such as Asia, Africa, and Latin America, more attention is paid to the status quo and efficiency of land transfer, believing that it can improve farmers’ income (Jin and Jayne, 2013; Huy et al., 2016), while studies in eastern Europe pay more attention to land privatization and market transactions (Ciaian and Swinnen, 2006). As the most typical developing country and a largely agricultural country, China’s land system defects, urbanization, and high planting costs have become the main driving factors affecting rural land use. At the same time, the aging labor force, the unsound transfer market, and the high transaction cost also become external factors affecting land use (Wang and Tan, 2020; Li and Shen, 2021). According to the existing research, the improvement of rural land use and land economy has become a key concern of many countries. Developing countries, in particular, face problems such as institutions, production costs, and land use methods in improving land use and land economy. Therefore, the research on the mode, efficiency, and influencing factors of China’s rural land reuse can provide useful experience for other developing countries to understand and find solutions for land development.
On the basis of considering food supply and sustainable land use planning (Li et al., 2022), in the practice of rural land reuse in China, there are two new models: the agricultural production outsourcing service model and the rural land outsourcing model. In the context of promoting rural revitalization policy and land transfer policy in China, we pay attention to the efficiency of land outsourcing different from production services in the process of rural agricultural development, explore its current situation and influencing factors of development, and focus on the “land outsourcing efficiency” and “how to better land outsourcing”.
Agricultural production outsourcing services promote the use of rural land in improving productivity (Chen et al., 2017; Zhang et al., 2017; Sun et al., 2018; Sheng and Chancellor, 2019; Yi et al., 2019). With the massive outflow of rural labor and the reduction of young labor, rural land may not be able to continue to be cultivated, and crop yields and agricultural profits may subsequently be affected. Agricultural production outsourcing services provide support for labor, agricultural machinery, and key agricultural production skills, such that migrant farmers or nonagricultural farmers can continue to cultivate their own land and ensure the production of crops (Yang et al., 2013; Chen et al., 2017; Zhang et al., 2017; Sheng and Chancellor, 2019; Yi et al., 2019; Deng et al., 2020). However, this model has obvious limitations in the service object, and only focuses on those agricultural production organizations with strong purchasing power. To be specific, nonagricultural employment has led to a shortage of rural labor and reduced agricultural productivity and food productivity (Wu et al., 2017). Outsourcing agricultural production services provide a way to mechanize agriculture to increase agricultural productivity. In terms of agricultural mechanization, the Chinese government provided subsidies for farmers or agricultural cooperatives to purchase agricultural machinery in 2004, up to 30% of the purchase price. In 2008, farmers who bought large tractors with more than 100 horsepower could receive a subsidy of up to 80,000 yuan (Ministry of Agriculture and Rural Affairs of the People’s Republic of China, 2020a; Ministry of Agriculture and Rural Affairs of the People’s Republic of China, 2020b); however, in 2004, the per capita income of rural residents in China was only 2936.4 yuan and the Engel coefficient was 47.2% (National Bureau of Statistics of the People’s Republic of China, 2020). Obviously, for individual rural families, buying agricultural machinery is a great burden and, so, such farmers are not motivated to buy or invest in agricultural machinery (Yang et al., 2013; Davis and Lopez-Carr, 2014; Zhang et al., 2018).
Furthermore, the pattern of labor cost outsourcing or labor service outsourcing in agricultural production outsourcing services provides a good research basis for land outsourcing. Agricultural production outsourcing refers to the outsourcing of agricultural production services by farmers to other individuals or professional organizations, which is an employment behavior of the owner of a land management right (Chen et al., 2017; Zhang et al., 2018; Wang and Tan, 2020) and plays a positive role. However, the reality is that the outsourcing of agricultural production by farmers may not be so effective. The outsourcing of individual peasant households is not conducive to the scale economy of the outsourcing organization, which may not be able to afford the outsourcing cost. Therefore, more peasant households have chosen to take the form of village collectives, where village organizations gather the land of peasant households for outsourcing in China. Through land subcontracting, on one hand, farmers can obtain the rent of land leases; on the other hand, outsourcing organizations that obtain land can distribute part of the profits to village organizations and redistribute them to farmers. In this way, farmers can realize their family income without participating in agricultural production and can rely on land outsourcing only, which also ensures the production of land agriculture. In addition, farmers can also be hired by outsourcing organizations to participate in agricultural production for workers, in order to obtain labor income. In 2003, China promulgated the Rural Land Contracting Law, which stipulates that farmland can be transferred to other farmers by means of leasing. With the improvement of China’s rural land transfer policy, land leasing or land outsourcing has become increasingly active in China’s rural areas (Huang et al., 2012; Che, 2014). According to the data from China’s Ministry of Rural Agriculture, from 2012 to 2015, the annual growth rate of farmland transferred to agricultural businesses in China’s rural areas exceeded by 20% (Chen, 2020) and, by the end of 2016, about 35.1% of farmland had been transferred (Tang et al., 2019). Even if the Chinese government adopts subsidies for agricultural machinery, it still adopts the leasing market to realize land centralization and agricultural production growth (Su et al., 2018). Obviously, land outsourcing highlights a shift in land use rights, which is different from the labor cost emphasized by agricultural production outsourcing or regarded as labor outsourcing (Zhang et al., 2017; Chen, 2020). Agricultural production outsourcing focuses on the interpretation of the agricultural production process, while land outsourcing focuses on the exchange and earnings between agricultural production materials. It should be noted that this study is not a judgment on whether agricultural production outsourcing and land outsourcing are right or wrong, instead considering that they are two different perspectives we attempted to carry out research from a different perspective than that of agricultural production outsourcing. Obviously, under China’s vigorous promotion of its rural revitalization and land transfer policy, we chose this perspective of land outsourcing and considered it a relatively new and noteworthy perspective.
Therefore, the purpose of this study is to investigate the production efficiency of land outsourcing from the perspective of land outsourcing, as well as to further explore the circumstances under which land outsourcing is more likely to occur, or which factors affect land outsourcing and agricultural production. In addition, outsourcing means that agricultural production is transferred from inefficient farmers to efficient organizations (Wang et al., 2015), which also centralizes the farmers implementing land outsourcing and forming an organization. In China, such an organization is generally the organization of a village committee, which is a unified organization stipulated by law for the management of rural resident affairs and autonomy. Land outsourcing is a decision made by landowners (farmers). To some extent, we can say that land outsourcing is the self-choice of rural organizations (Schaller et al., 2012). It also gives us a direction to look at from an organizational perspective. Different from the existing research that has studied agricultural production from the perspective of individual characteristics, family characteristics, location characteristics, or traffic characteristics of farmers (Koirala et al., 2016; Amare and Shiferaw, 2017; Alves and Kato, 2018), we discuss the issue of land outsourcing from the perspective of an organizational characteristic formed by farmers. In other words, the existing studies have focused on the effect of outsourcing and whether the expected results are achieved, while our research interest lies in the determinants that influence outsourcing, focusing on the issues of “land outsourcing efficiency” and “how to better promote land outsourcing”. From the perspective of organizational characteristics, statistical data analysis was used to evaluate the production efficiency of rural land outsourcing in China in the current period, while the main factors affecting the development of land outsourcing were sought. Finally, based on the results of our research, we put forward suggestions regarding the development of rural land outsourcing, in order to improve agricultural production efficiency. As a largely agricultural country moving toward modernization, the explanation of China’s rural land outsourcing can provide a reference for agricultural production and land use in different agricultural countries throughout the world.
2 MATERIALS AND METHODS
2.1 Data source
The data in this study were from the “National Rural Fixed Observation Point Survey Data” of the Ministry of Agriculture of China, consisting of two parts of data from 2000 to 2009 and from 2010 to 2015 (Rural Fixed Observation Office, 2010; Rural Fixed Observation Office, 2017). The data survey was carried out by the Rural Fixed-Observation Office and began in 1986. As of 2021 (the most recent published version was used in this study), the survey data covered 23,000 rural households and 360 administrative villages in China, with samples distributed in 31 provinces (autonomous regions and municipalities), excluding Hong Kong, Macao, and Taiwan (please see Figure 1). These continuous data were obtained through long-term follow-up surveys of fixed villages and households. As the data of each peasant household sample are not published, the data used in this study are a summary version of the officially published data; that is, after standardized processing, the data of all the surveyed peasant households and administrative villages are displayed according to the year. The data after scientific processing are still very representative and researchable, which provided a scientific, effective, and sufficient basis for data analysis in this study.
[image: Figure 1]FIGURE 1 | Study area and sampling locations.
To be specific, the data reflect eight aspects: 1) the composition of family members, such as the family population, income, composition, and employment; 2) land conditions, such as cultivated land, park, forest area, and so on; 3) fixed assets; 4) production and operation conditions of farming families, such as crop production and operation, animal husbandry production, and aquaculture production; 5) sales of agricultural products, such as quantity and amount; 6) purchasing the means of production in the planting industry, such as the total amount and quantity of purchasing the means of agricultural production; 7) annual household income and expenditure, such as annual total income, annual total expenditure, capital exchanges, cumulative borrowing, grain income, and expenditure; 8) major food consumption throughout the year, major durable goods owned at the end of the year, living conditions, and so on.
Therefore, the data used in this study were all taken from the aforementioned dataset. Starting from the promulgation of the Land Contracting Law in 2003, the study analyzes the situation of rural land outsourcing in China from 2003 to 2015. “The Rural Land Contract Law” promulgated by the Chinese government in 2003 made institutional provisions on the nature and use of rural land for the first time. That gave farmers long-term and guaranteed right to the contracted management of land, fundamentally consolidating the market main body status of farmer household contract management, in accordance with the law to protect and arouse the enthusiasm of farmers, it is safe to develop agricultural production, increase agricultural inputs, in accordance with the law, norms, and orderly, right to the contracted management of land circulation forward, can safely development moderate scale management. Therefore, it was only in 2003 that the outsourcing of rural land became systemically reasonable, which is the reason why this study took this year as the starting time.
2.2 Research design and methods
This study adopts the DEA-Tobit research method. The DEA method can deal with the efficiency evaluation of multi-input and multi-output indicators, without constructing a production function to estimate the parameters, and is not affected by dimensionality, so it can well reflect the use of resources. The data formed on this basis has the characteristics of censoring, and the Tobit regression analysis is carried out to investigate the influencing factors of land outsourcing. In order to make the framework more understandable, we present an overview of the research methods and procedures in Figure 2.
[image: Figure 2]FIGURE 2 | Research methods and procedures.
2.2.1 Measurement of rural land outsourcing efficiency
The commonly used DEA analysis method (Hauner and Kyobe, 2010) was used to measure the outsourcing efficiency of rural land; in this method, input and output indicators need to be set. In this study, we take the outsourcing degree of rural land as the input index and the ratio of the outsourcing area of rural land to the total area of cultivated land as the input index. The output index reflects the economic growth results obtained through rural land outsourcing and, so, the ratio of outsourcing to internal production was used to select the output index. Specifically, the output index contains the most direct economic result of land outsourcing, namely, the output of economic efficiency of land outsourcing. The ratio of the income of outsourced land per unit area to the economic income of the farmer’s self-run land per unit was taken as the output index, in order to reflect the contribution of land outsourcing to the farmer’s economic income. Second, rural land outsourcing makes up for rural labor force shortages; thus, in this study, labor capacity was added as a second output efficiency index. The output indicators reflecting land outsourcing can achieve the degree of force and the ratio of the relationship between the organization outflow of the rural labor force, namely, how land outsourcing can achieve (measurement) the support of labor and make up for gaps in the labor force. Table 1 shows the input and output indicators of rural land outsourcing efficiency.
TABLE 1 | Input and output indicators of rural land outsourcing efficiency.
[image: Table 1]2.2.2 Influencing factors of rural land outsourcing
From the perspective of organizational characteristics, this study argues that different organizational characteristics have different behaviors for land outsourcing. This study regards the process of land outsourcing as an organizational unit, and the driving effects of structural characteristics, structural complexity, and core tasks within the village organization on rural land outsourcing were investigated (Boon et al., 2019).
(1) Core mission: the core task of the organization directly affects the probability of realization of rural land outsourcing. In the countryside, the basic core task is for rural organizations (or farmers) to obtain economic benefits through land outsourcing. In this study, the direct selection of rural organization outsourcing land unit gains is a core task of operation indicators. In general, under the hypothesis of a rational agent, with the outsourcing of land income, the more “profit” the rural organization (or farmers) will attempt to gather; that is, the more likely it is to conduct land outsourcing operations, in order to obtain more economic benefits.
(2) Scale of production: the organization scale or production scale is a classic variable in the study of the “self-made/outsourcing” decision-making (Wang et al., 2021a). However, in this study, the scale is not the population or land area of the village organization, but the scale of land available for outsourcing and the scale of production conditions conducive to land outsourcing. In general, under a larger production organization and more serious labor shortages, outsourcing is more likely to be chosen (Chen et al., 2017) and, from the view of the outsourcing service provider, larger areas of land resources are likely to produce large-scale land economic returns (Deng et al., 2020). Thus, we chose the number of rural cooperatives or enterprises to measure. In addition, agricultural machinery was considered as the main factor to promote the production efficiency of rural land, as large-scale production of land outsourcing requires a large amount of farm machinery as input. The input volume of agricultural machinery was selected as another driving factor affecting land outsourcing.
(3) Complexity of the rural organizations: the complexity of rural organizations is usually the result of the diversification of internal structures or levels of the organizations (Boon et al., 2019); that is, the diversification of different factors that may affect land outsourcing. In rural organizations, one of the key factors driving the formation of land outsourcing is labor force shortages. At the same time, we also found that, with labor outflow, there is also labor inflow—foreign labor may enter to make up for the original labor force structure in village organizations, thus alleviating the demand for labor. Therefore, we consider foreign labor as one of the forms of rural complexity and, so, as one of the factors that affect land outsourcing. In the reality of foreign labor force inflow, the contribution of the supplement of this labor force to land outsourcing needs to be further verified. Labor force inflow requires employment and income, where there are two modes of employment: agricultural and nonagricultural employment. Therefore, we took the number of enterprises and cooperatives in rural areas as the manifestation of off-farm employment, in order to form another influencing factor of rural land outsourcing.
(4) Age of the manager: the organization manager plays a key role in the organization’s behavior and decision-making. In agricultural production outsourcing, previous studies have investigated the individual characteristics of farmers who take outsourcing actions and found that factors such as age, education level, and political status can affect the outsourcing behavior of farmers (Koirala et al., 2016; Amare and Shiferaw, 2017). However, some studies have pointed out that the decision of outsourcing has no relationship with the education level, political status, and other factors, but has a negative relationship with the age of farmers; that is, the younger the farmers are, the more likely they are to choose outsourcing (Chen et al., 2017). Age is a consistent factor in the individual characteristics of farmers in agricultural production outsourcing research. In this study, rural organizations are originally aggregations of farmers. So, by referring to the aforementioned research results, managers of rural organizations (generally, members of village committees) are more likely to choose land outsourcing actions when they are younger, but this hypothesis still needs to be further verified. In particular, youth is a relative concept in this study. In this study, managers in rural organizations were divided into four age groups (defined as 35, 46, and 55 years old). Considering that the maximum retirement age of civil servant cadres in China is 60 years old (60 years old for males and 55 years old for females), we calculated the proportion of young managers in the management group by taking managers under 45 years old as the standard.
2.2.3 Empirical model of influencing factors of rural land outsourcing
Based on an analysis of the influencing factors of rural land outsourcing, this study sets relevant variables and presents them in Table 2. Furthermore, we empirically studied the degree of influence of these drivers on rural land outsourcing (land_out).
TABLE 2 | Variable definition and description.
[image: Table 2]Considering that the land outsourcing (land_out) calculated by DEA was greater than 0, it has the property of truncation. Therefore, the Tobit model, which follows the concept of the maximum likelihood method, was adopted for further analysis. The Tobit model can analyze both continuous numerical variables and virtual variables. This study uses the Tobit model for empirical analysis. To compare the influences between different drivers, we adopted the method of adding variables step by step, successively adding (agri_mach), (in_labor), (company), (income_landout), and (age_manager), and constructed seven respective models, among which model 5 is expressed as follows. For the convenience of expression, the aforementioned variables are marked as X1–X5, successively:
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where αi is the parameter to be estimated and εjt is a random error term following εj ∼ N (0, σ2).
3 RESULTS
3.1 Results of rural land outsourcing efficiency accounting based on the DEA method
3.1.1 Static analysis of the DEA model
Drawing lessons from the evaluation method of urban circular economy efficiency (Wang et al., 2021a), DEAP 2.1 software was used to analyze the input–output indicators of eastern, western, and central China in 2003 and 2015, where the comprehensive efficiency value, pure technical efficiency value, and scale efficiency value of rural land outsourcing efficiency could be obtained.
According to the comprehensive technical efficiency index (crste) of China’s land outsourcing efficiency shown in Table 3, the efficiency of China’s rural land outsourcing in 2003 and 2015 was 0.585 and 0.694, respectively, showing an overall rising trend; however, there is still a large gap to reach the production frontier conditions. Among the three regions, only the western region reached the production frontier conditions (with index value 1), indicating that the rural land outsourcing input in the western region achieved optimal allocation, the structure of land outsourcing quantity and income was reasonable, and the input and output achieved the best effect. The central region had the lowest index value, indicating that the central region had less input and a lower degree of land outsourcing.
TABLE 3 | Efficiency values of rural land outsourcing in China in 2003 and 2015.
[image: Table 3]Furthermore, in terms of the pure technical efficiency index (vrste), the outsourcing efficiency of rural land in China was basically flat in the western region, indicating that there has been no significant improvement and progress in technology or management in the process of rural land outsourcing in China over the past 13 years. The eastern and central regions showed a reversal. In 2015, the northeast region reached production frontier conditions, while the central region dropped from the production frontier to 0.469. Specifically, in 2015, under the pure technical efficiency index, both eastern and western regions reached the DEA effective value (index 1), indicating that the management or technical level in these regions was relatively advanced and maximization of output was achieved. In particular, the technological efficiency growth of the northeast region was the most obvious. However, the pure technical efficiency index of the central region showed a decreasing trend, which reflected that the technical level of the central region could not adapt to the production and development of regional land outsourcing. Of course, it should be noted that, in this study, technical efficiency is more reflected by the compensation of land outsourcing for farmer incomes and rural farming labor resources, which is regarded as a form of technology that can be transformed and, thus, improves or changes agricultural productivity in rural areas.
The scale efficiency index (scale) can reflect whether rural land outsourcing is at the optimal scale. From 2003 to 2015, the scale efficiency index showed an upward trend, indicating that China’s rural land outsourcing gradually moved toward the optimal scale. The growth in the eastern region was 0.104 and that of the central region was 0.152, indicating that the scale advantage of rural land outsourcing in the central region was relatively prominent. However, we cannot ignore the large gap between the scale efficiency and production frontier conditions.
From the comparison between 2003 and 2015, it can be seen that production frontier conditions were reached in the central region in 2003 but were lost in 2015. Fortunately, the scale return of the central region showed an increasing trend in 2015, indicating that the outsourced land invested by the central region was well-utilized without obvious efficiency loss. This reflects that the central region can obtain more outputs by improving its technical level of land outsourcing and, thus, improving the efficiency of land outsourcing in this region again. Nevertheless, the central region was at a low level of input–output efficiency of land outsourcing. In general, the input–output efficiency of China’s rural land outsourcing had an upward trend but was also accompanied by fluctuations in different regions.
Based on the measurement of land outsourcing efficiency in eastern, western, and central regions from 2003 to 2015 in China, it can be found that the western region has a low scale efficiency and a high saturation degree due to the limited land available for outsourcing. The central region has the highest scale efficiency of rural land outsourcing in China, but compared with the Eastern region, its pure technical efficiency needs to be improved. In other words, the central region will be an important part of rural land outsourcing in China, and more attention should be paid to the technology and management of land outsourcing.
3.1.2 Dynamic analysis of the Malmquist index
The Malmquist index can reflect the changing trend of rural land outsourcing efficiency in China. Therefore, DEA2.1 software was used to analyze the rural land outsourcing data of the three regions in China from 2003 to 2015. The dynamic change of total factor productivity was then investigated.
In Table 4, from the perspective of overall efficiency changes, the average input productivity index of China’s rural land outsourcing from 2003 to 2015 was 1.008, showing an overall rising trend. However, due to the fluctuation of the productivity index in different time periods, the overall trend showed a fluctuating rising trend. In terms of decomposition, the average technological progress (techch) increased by 1.7%, indicating that the technology or management level of China’s rural land outsourcing plays a major role in improving the efficiency of land outsourcing. In addition, the indices of technical efficiency (effch), the pure technical efficiency (pech), and the scale efficiency (sech) were less than 1, showing that technical efficiency limits the outsourcing of land use efficiency and the effect of technological progress, pure technical efficiency inhibits technology to improve production and capacity, and scale efficiency reflects the need to improve technology, production capacity and promote land utilization. This is basically consistent with the results of the DEA static analysis in this study.
TABLE 4 | Malmquist index of rural land outsourcing efficiency in China from 2003 to 2015.
[image: Table 4]In Table 5, the three regional efficiency changes are shown, from which it can be found that, between 2003 and 2015 in the east, the rural land outsourcing productivity index (tfpch) was greater than 1, showing that the efficiency of the regional rural land outsourcing development situation was good. The four indices had different degrees of growth, with the static DEA analysis of the eastern region in 2015 leading to consistent efficiency conclusions. However, the productivity indices in the central and western regions fell. The main reason for this is that, for the central region, the technical efficiency and pure technical efficiency indices were 0.960 and 0.946, respectively, showing a trend of decline; this suggests that the land outsourcing technological progress in the central region did not improve land use efficiency. The efficiency loss and low technological level in production capacity at the same time also inhibited the scale efficiency and production efficiency. The same problem existed in the western region; that is, the inhibition of land use efficiency by technological progress. The difference is that the scale efficiency of the western region limited the transformation of technology into production capacity, which affected the overall production efficiency of the western region. This is consistent with the common knowledge that plateau, basin, desert, and other terrain types in western China cannot form a resource-based large-scale economy (Yang et al., 2021). This also reflects the regional differences, resource misallocation, and the differences between land efficiency and ecological efficiency in China (Wang et al., 2021b).
TABLE 5 | Malmquist index of rural land outsourcing efficiency in different regions of China.
[image: Table 5]3.2 Analysis of influencing factors of rural land outsourcing
Before the regression analysis of rural land outsourcing from 2003 to 2015, through a correlation analysis among various variables (please see Table 6 for details). According to the existing research on the critical value of correlation coefficient (Carsten et al., 2013), the colinearity analysis was carried out on all variables, and it was found that the variance inflation factor (VIF) of all variables was below 5, indicating that there was a small possibility of multicolinearity among all variables. On this basis, the Tobit regression analysis was performed using Stata17.0 software.
TABLE 6 | Correlation analysis of all variables.
[image: Table 6]The most direct reflection of the degree of land outsourcing is the change in land outsourcing income. The proportion of land outsourcing income in the total income of farmers (income_landout) is taken as the benchmark for the regression analysis of rural land outsourcing to form model 1. Then, considering that the increase in income will attract the attention of managers, drive enterprises or agricultural cooperation organizations, and cause a change of production costs such as labor and farming equipment, model 2 and model 3 are constructed by gradually joining the proportion of youth under 45 years old in the rural management team (age_Manager), rural enterprises, or cooperative organizations (company). Finally, the inflow labor (in_labor) and agricultural equipment input (agri_Mach) of rural land production costs are added to the model to form model 4 and model 5.
From Table 7, through the Tobit regression analysis of the driving factors of land outsourcing behaviors adopted by rural organizations in China from 2003 to 2015, the following results were obtained:
(1) In model 1, the increase in the proportion of land outsourcing income in the total income of farmers does not have a significant impact on the degree of land outsourcing. This indirectly reflects that, in the total income of farmers in the current period, the impact of land outsourcing income may be low, that is, the land economic income obtained by farmers relying on land outsourcing is not ideal.
(2) The estimation results of model 2 show that young managers in rural organizations have a significant role in promoting rural land outsourcing, and land outsourcing income also has a positive and significant role in promoting the degree of land outsourcing. This shows that the younger the managers of rural organizations, the higher the degree of land outsourcing, and their dependence on land outsourcing income is much greater.
(3) The increase in the number of rural enterprises and cooperatives will promote the expansion of land outsourcing. In model 3, the elasticity coefficients of enterprises and cooperatives in rural areas are 0.004, which indicates that the number of enterprises and cooperatives in rural areas has a promoting effect on the level of rural land outsourcing.
(4) The inflow of labor does not promote the outsourcing of land. In model 4, the inflow of the rural labor force has a positive effect on the level of rural land outsourcing, but it does not pass the significance test. Similarly, in model 5, the input of farming equipment also fails to pass the significance test, which reflects that the production cost of land outsourcing has no obvious effect on the degree of land outsourcing.
TABLE 7 | Tobit regression analysis results of influencing factors of rural land outsourcing in China.
[image: Table 7]4 DISCUSSION
The driving force of production scale and the constraint of input resource efficiency affect the overall efficiency of land outsourcing in China. In terms of the overall efficiency of rural land outsourcing in China from 2003 to 2015, the overall trend was upward and the return on the scale has increased. These results are similar to those of Yue (2010) and Larson (2013), especially in the eastern coastal areas of China, where agricultural productivity is very high (Yue et al., 2010; Larson, 2013), while the inland areas, such as the central and western regions, still have huge development potential in terms of land use efficiency, technological production efficiency, and agricultural productivity improvement, in agreement with the results of Long (2010) (Long and Zou, 2010).
However, behind this seemingly good development trend, the performance is driven by the production scale and the suppression of input resource efficiency. In particular, from 2003 to 2015, the scale of rural land outsourcing in China has continuously expanded; however, due to the current technical level and the production efficiency of land outsourcing, the use efficiency of land outsourcing has been lost. From 2003 to 2015, China’s rural land outsourcing efficiency technological progress index rose by 1.7%, but the rest of the indices experienced a relatively small decline. This further clarifies that the efficiency of land outsourcing mainly relies on technological progress, which cannot be converted into technical efficiency and enhance land use efficiency or scale efficiency, and may not meet or play a role in the current land outsourcing production efficiency and the scale of production.
In addition, this study examines the influencing factors of rural land outsourcing. At its most fundamental, protective production of land for grain cultivation in rural areas is the main reason for guaranteeing the scale of cultivated land and food security. Rural land outsourcing has been used to explain the decrease in arable land and the increase in food production due to the shortage of the rural labor force. In 2012, 8,318,190.6 ha of China’s rural outsourced land were used for grain cultivation (accounting for 55%), while 15, 268, 278 ha were used for grain cultivation in 2015, accounting for 57% (China Agricultural Yearbook Editorial Board; China Agricultural Yearbook Editorial Board, 2015). From 2012 to 2015, the area of grain cultivation increased by 84%. It has been found that the proportion of grain planting area in the national outsourced land is maintained at about 55%, and with the growth of grain planting area, the grain output generated by this proportion will also increase substantially. This reflects China’s protective production of rural arable land. The basic protection of China’s farmland policy is very effective and has had a profound impact on China’s land use and food security (Liu et al., 2014). For example, the Chinese government has launched a national arable land preservation program, known as the “Green Food” program, to protect high-quality arable land as basic farmland, in order to meet the survival needs of local people (Wang et al., 2007). This protective policy ensures that the total amount of basic arable land and its quality will not be reduced, which is the key to rural food production and land cultivation.
Rural land outsourcing gradually flows from farmers to large-scale agricultural enterprises or rural cooperatives. The income of farmers in land outsourcing is not significant, which reflects that land outsourcing does not flow into the hands of farmers, and grain output is not created by farmers. From the correlation analysis of the variables affecting land outsourcing, we found that there was a strong positive relationship between grain output and land outsourcing. In other words, the increase in land outsourcing will be accompanied by an increase in grain output. However, in the analysis of influencing factors, the income of farmers in land outsourcing was not significant, which reflects that land outsourcing profits do not flow into the hands of farmers and that the grain output is not created by farmers. In the analysis of the driving factors of land outsourcing, the entry of enterprises and cooperatives promoted land outsourcing. This is consistent with reality. In China’s rural farming land contracts in 2012, the cultivated land area operated by peasant households was 10, 277, 357.1 hactares, accounting for 68% of the total contracted area that year. However, by 2015, this proportion had decreased to 58% (China Agricultural Yearbook Editorial Board; China Agricultural Yearbook Editorial Board, 2015). During this period, the cultivated land area flowing into peasant households increased by 58%. Li (2020) also pointed out that, from 2003 to 2011, the per capita demand for arable land of rural residents decreased from 1984 to 1,501 square meters (Li et al., 2020). In contrast, the proportion of arable land flowing into enterprises and cooperatives increased from 21% in 2012 to 32% in 2015, with a growth rate of 156% (China Agricultural Yearbook Editorial Board; China Agricultural Yearbook Editorial Board, 2015), much higher than the growth rate of farmers. The reason for this is that the increased cost of the rural labor force promotes large-scale machinery production or services outsourcing as the main engine (Zhang et al., 2017), while for farmers, expanding their funds to the scale needed is beyond their capacity (Chen, 2020). All these lead to the rural land in the hands of farmers being less likely to achieve large-scale production, leading to outsourcing and, thus, the land depending on large-scale agricultural enterprises and rural cooperatives. This conclusion is consistent with that of Deng (2020) (Deng et al., 2020). However, the growth of cooperatives has had two different results.
On the one hand, the choice of nonagricultural employment and the growth of nonagricultural land in rural areas have squeezed the scale of land outsourcing. In the study of the factors influencing the efficiency of rural land outsourcing, the migrant labor force as the production cost does not promote the outsourcing of rural land. Rural land outsourcing solves the problem of rural labor shortages, but the inflow of labor does not promote land outsourcing. This is an interesting finding; we think the likely reason for this is labor gains. On one hand, we found that the increase in land outsourcing income could not promote the land outsourcing of rural organizations. The economic benefits of rural land outsourcing are not obvious, but there is no basic condition for labor force supplementation. It also means that even considering the environmental costs, the labor cost increase effect limits employment (Wang et al., 2022). On the other hand, in order to obtain more income, the labor force flowing into the countryside will not choose land with relatively low income for farming but, instead, will flow to nonagricultural enterprises, whose development serves to reduce the efficiency of land outsourcing. According to the study by Song (2020), a large number of off-farm agricultural workers have higher income, reducing their dependence on rural land and agricultural income (Song et al., 2020), verifying the choice of migrant workers for off-farm employment. In addition, nonagricultural land also exists in the use of rural land. In 2012, the acreage leased to factories and enterprises in China accounted for 27% of the total cultivated land area. In 2015, the proportion reached 33% (an increase of 117%), forming the fastest growing form of land outflow in China. However, the proportion of land outsourced decreased from 51 to 47% over the period 2012–2015. Nonagricultural land may also affect food production at the same time. In 2015, crop production directly related to nonagricultural land increased by 28% over the annual increase of the 2013–2014 national crop yield while, between 1990 and 2015, the expansion of nonagricultural land use problems, such as pollution from crop losses, caused close to 9% of the total crop production in China (Zhang et al., 2020a).
On the other hand, agricultural production outsourcing services can realize the technical value-added of rural land outsourcing. The technological efficiency of rural land outsourcing affects the transformation of technological production capacity and the efficiency of land use. Realizing the technological increment of land outsourcing needs to be changed from the effective use of the invested outsourced land resources at the current technological level. The study of Huang and Ding (2016) was aimed at promoting the establishment of service centers of land circulation, as farmland circulation leads to an increase in the agricultural scale (Huang and Ding, 2016). Yang (2013) and Yi (2019) also believe that, relative to large-scale farms or agricultural professional organizations, China’s small farmers cannot buy machinery; this kind of restrictive nature cannot achieve technical efficiency changes for farmers (Yang et al., 2013; Yi et al., 2019). However, such agricultural machinery or professional services can replace household labor in agricultural production, thus improving labor productivity (Zhang et al., 2020b). In other words, the realization of technical efficiency of rural land outsourcing must rely on large-scale production scales or agricultural professional service organizations, in order to realize the support for rural land production efficiency under labor shortages, which is also the technical value-added of rural land outsourcing. This further reflects the connection between the two perspectives of rural production outsourcing services and land outsourcing proposed in the introduction.
Of course, our investigation of the managers of rural organizations has also found and verified the pursuit of a “land economy” by the rural managers. Young managers in rural organizations play a significant role in promoting rural land outsourcing. Under the background of China’s policy of promoting rural revitalization, managers hope that more and more farmers can stay in the countryside and earn a living income there, differing from the idea of farmers who go out to work. Young managers pay more attention to the concepts and policies of rural development, and are more inclined to make up for the labor force shortage and promote agricultural production by other means (e.g., calling for returning home to start businesses, attracting investments, promoting ecological agriculture, and so on). From relevant studies (Wang and Tan, 2020), we suspect that managers are more inclined to obtain more income-generating opportunities through the pursuit of the “land economy”, further converting it into public facilities or environmental improvements needed for rural development. The land has become an important tool for local governments to achieve their economic development goals (Yang et al., 2022).
5 CONCLUSION
In this study, the DEA efficiency analysis and the Tobit model were used to analyze the efficiency and influencing factors of rural land outsourcing in China. The results showed that the overall efficiency of rural land outsourcing in China is on the rise; however, the inhibiting effect of technical efficiency is prominent. The results of the current survey and the existing literature clearly indicate that the production efficiency of rural land outsourcing has become an important issue in rural land production. The production efficiency of land outsourcing is affected by agricultural enterprises, agricultural cooperatives, nonagricultural land, and the economic pursuits of managers, among other reasons. Although land outsourcing can boost grain output, its role and contribution to China’s food security are no longer a primary concern due to China’s protective policies on rural arable land and grain production. How to improve the production efficiency of land outsourcing is an important issue in the study of land outsourcing.
Of course, the measurement and analysis of land outsourcing efficiency in this study also make us have a clearer understanding of the practical value of rural production service outsourcing. Rural production service outsourcing focuses on the transfer of production costs, while land outsourcing focuses on the use of production materials. Land outsourcing is an indispensable link in the development of modern agriculture, and production service outsourcing is an important innovative form in the process of land outsourcing and land use, which can promote rural land outsourcing and promote the rural land economy.
Based on the results of our research, we propose suggestions from three aspects. First of all, the rural land outsourcing of “post-production” should be emphasized. Post-productivism points out that rural production should be diversified, rather than specialized (Hay and Hay, 2017). The use of rural land outsourcing also changes from a single food production function to diversified functions, covering environmental protection, entertainment experiences, and agricultural consumption, among others, thus optimizing and improving the efficiency of outsourced land use. Second, the outsourcing or trusteeship of large-scale agricultural production should be strengthened. The establishment of an effective agricultural social service system, a well-trained labor market, and access to mechanized services and technical services will also increase the number and capital employed in agriculture and popularize agricultural production techniques, thus improving the quality and efficiency of China’s agricultural production. Finally, policy resources must be used. In the context of the construction of civilization and rural revitalization, the Chinese government has implemented land transfer and outsourcing policies to improve land resource utilization efficiency and optimize land use structure and layout (Zhou and Cao, 2020). At the same time, land resources should be allocated, differentiated environmental development policies should be formulated, and efficiency, scale, and technology should be improved (Wang et al., 2021c). This is a favorable policy direction for the scale and efficiency improvement of China’s land outsourcing, which can obtain more resource support through such policies.
This study has some drawbacks. Due to the availability of the data, we did not include data after 2015 in the research data and only used relevant research or data from the literature for explanations. At the same time, due to the characteristics of the data, we did not analyze the social and economic characteristics of individual farmers. From the perspective of rural organizations formed by farmers, we selected the influencing factors of land outsourcing. Therefore, in future studies, we will focus on the socio-economic characteristics of farmers and the latest data to analyze and verify the efficiency and influencing factors of rural land outsourcing. In addition, we plan to further study the optimization and development of the production efficiency of rural land outsourcing.
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