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Abstract: In facing the situation of food security, the issue of the non-grain production of cultivated
land (NGPOCL) in China has attracted more and more attention. To clarify whether rural land
transfer promotes NGPOCL in China, this study collected provincial panel data from 2015 to 2020,
and constructed multiple econometric models to explore the impact of land transfer on the planting
structure of cultivated land. It is observed that an increase in land transfer area does not promote but
significantly inhibits NGPOCL at the national level. The research conclusion is still valid after the
robustness test of replacing the explained and core explanatory variables and solving the endogenous
problems. The heterogeneity analysis suggests that the inhibitory effect is more pronounced in areas
with better topography, economy, or grain production conditions. The analysis of the moderating
effect shows that the diversification of land transfer modes and directions can mitigate this inhibitory
effect, while the signing of land transfer contracts does not show a significant regulatory effect. This
paper reveals the effect of land transfer on grain cultivation from a macro perspective. Its conclusions
may provide policy implications for the optimization of rural land transfer and curbing NGPOCL
in China.

Keywords: food security; rural land transfer; non-grain production; cultivated land

1. Introduction

With the impact of the COVID-19 pandemic, economic globalization has encountered
a countercurrent and unilateralism is on the rise [1]. International trade has been affected
by the closures of ports and the global food supply chain has been disrupted by export
bans [2]. In many countries, people’s ability to access adequate and nutritious food has
been affected, and hunger levels have risen [3]. In facing these new situations, it is of
great practical and strategic significance to constantly improve the comprehensive grain
production capacity and effectively ensure national food security [4].

Cultivated land is fundamental to grain production [5]. The utilization mode of cul-
tivated land directly determines the capacity of grain production and profoundly affects
the national food security pattern [6,7]. The cultivated land in China is limited and de-
creasing [8]; thus, improving the utilization efficiency and intensity of cultivated land has
become the key to ensuring national food security [9,10]. However, the property rights
of cultivated land in China are seriously fragmented, which greatly hinders the improve-
ment of its utilization efficiency and intensity [11,12]. Aware of this, the government has
gradually enhanced its policy support and guidance for rural land transfer [13]. The or-
derly transfer of rural land is conducive to cracking the fragmentation of cultivated land,
expanding the land operation scale and improving the level of agricultural modernization
and food security [14-17]. In 2014, the Chinese government put forward the policy of
“separation of three rights” for rural land [18], emblematizing that rural land transfer in
China has entered a mature period of policy [19].

With the guidance of the policy, the rural land transfer area in China has been in-
creasing. In 2020, the acreage of transferred cultivated land reached 37.64 million hectares,
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accounting for 36.15% of the total cultivated land. However, in many areas, and even in the
major grain producing areas, the phenomenon of the non-grain production of cultivated
land (NGPOCL) has intensified after the transfer of land [20,21]. NGPOCL directly leads to
a reduction in grain planting area, resulting in a decline of grain production. Furthermore,
the soil tillage layer and corresponding supporting facilities can be destroyed by some
non-grain production types, such as pond fish farming and nursery plantation [22,23]. The
crop yield will be influenced even if the planting of grain crops is resumed [24]. As a result,
NGPOCL poses a new threat to China’s food security [25].

Many scholars have believed that rural land transfer promotes NGPOCL. The main
logic is that operators will pay rent as the land is transferred in, which increases the operat-
ing costs, so they prefer to grow more profitable cash crops to avoid losing profits [26-29].
In addition, with the land transfer-in and the expansion of the operation scale, the com-
mercial attributes of land products and their economic benefits have become the principal
pursuit of operators [27]. As a result, the willingness to obtain more profits gives operators
sufficient incentive to increase the cultivation of non-grain crops and reduce the planting of
grain crops [30].

At the same time, some scholars have argued that land transfer did not definitely result
in NGPOCL, or even in the grain-oriented production of cultivated land (GOPOCL). For
example, based on field survey data of 1120 households in the Hubei Province, Peng et al.
found that land transfer could significantly increase farmers’ tendency to grow grain crops.
That is, it has a positive effect on the grain orientation of the crop planting structure [31].
Using the CLDS data, Jiang and Hu believed that rural land transfer and the introduction
of industrial and commercial capital to the countryside, in order to provide productive
services, are conducive to the expansion of grain production [32]. In addition, the impact
of land transfer on the planting area of different grain crops is also different. Liu et al.
found that farmers’ propensity to grow wheat did not change significantly after the land
transfer-in, but that their tendency to plant maize increased in five counties within Gansu
Province [33]. Qiu et al. showed that land transfer-in had a positive impact on rice planting
areas, especially in the case of the less available labor force for agriculture, based on the
survey data of farmers in nine provinces of China [34]. Qian et al. found that farmer’s
land transfer-in had no effect on the cultivation of wheat and maize, but could significantly
expand rice cultivation, based on a systematic analysis of the national survey data of rural
fixed observation points in China [35].

In addition, some studies have shown that the relationship between rural land transfer
area and crop planting structure is non-linear or will change with the changes of other
factors. Through an interview survey of a certain number of farmers located in several
provinces in China, Peng et al. found that the area of land transfer-in had a U-shaped
impact on the probability of planting grain crops [36]. Based household survey data, Bi
etal. [37] and Li and Yang [38] found that there is a threshold effect on the impact of land
transfer and the operation scale on planting structure. When the operation scale is less
than the threshold scale, the land transfer-in and the expansion of the operation scale will
promote the farmers to grow cash crops, but this effect will be reversed when the operation
scale exceeds the threshold scale. Luo et al. and Liu et al. believed that small-scale farmers
are more inclined to increase the planting scale of cash crops. However, with the migration
of agricultural labor and the development of the agricultural service market [39], or the
improvement of mechanization operation level [40], the crop planting structure will shift to
grain-oriented.

Combing the existing literature, we can find that most of these studies are based on the
survey data of households in one or several provinces, carried out by a certain institution
or by the authors, and that the type of data and the choice of indicators vary greatly. As
a result, these research conclusions are mostly regional and subject-specific, rather than
national and universal. Therefore, it is still unclear whether rural land transfer promotes
NGPOCL at the national level, and it is necessary to use the full sample data for the analysis
of NGPOCL from a macro perspective [25]. Additionally, the quality of the land transfer
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in China has also undergone great changes in recent years. The proportion of the land
subcontracted area has declined, and more and more cultivated land has been transferred to
new types of agricultural operating entities. Furthermore, the proportion of contracted land
transfer area increased from 53.2% to 65.6% from 2009 to 2019. These changes may reinforce
or mitigate the effect of the land transfer area on NGPOCL [41]. However, few studies have
paid attention to this issue, which is not conducive to a comprehensive understanding of
the impact mechanism of rural land transfer on the planting structure of cultivated land.
In view of this, first of all, we took each province as an observation object and collected
the data related to cultivated land transfer and agricultural production from 2015 to 2020.
Then, we constructed multiple regression models to clarify the impact of the land transfer
area on NGPOCL and its spatial heterogeneity. Furthermore, we constructed moderating
effect models to reveal the modulating effect of the land transfer quality on the impact.
The rest of this article is arranged below: Section 2 describes the variable selection, model
building, data sources, and descriptive statistics. Section 3 presents the findings of this
paper, and some discussion is conducted in Section 4. Section 5 shows the main conclusions.

2. Materials and Methods
2.1. Variable Selection
2.1.1. Explained Variable

For the purposes of this study, the non-grain production rate (NGPR) of cultivated
land was set as the explained variable. This is calculated as the proportion of the planting
area of non-grain crops to the total planting area of agricultural crops, which is adopted by
most scholars [26,30,42,43].

2.1.2. Core Explanatory Variable

In this study, we focused on the impact of changes in the rural land transfer area on
theNGPOCL. Thus, the rural land transfer area (Area) is the core explanatory variable,
which is defined by the transfer area of the household contracted cultivated land.

2.1.3. Moderating Variables

In order to investigate whether the quality of rural land transfer reinforces or mitigates
the impact of the rural land transfer area on NGPOCL, the diversification of the land transfer
mode (Mode) and direction (Direction), and the proportion of land transfer contracts signed
(Contract) were selected as the moderating variables. We chose these three variables for two
reasons. Firstly, these three variables are often used to reflect the quality of the land transfer.
Secondly, the changes of these three variables may have an impact on the possibility of
NGPOCL. Theoretically, for a certain region, the more diversified the land transfer mode
and direction, the more developed the land transfer market, the higher the transfer rent,
and the greater the possibility of non-grain production after land transfer. The higher
the proportion of signed land transfer contracts, the lower the possibility of non-grain
production after the transfer of cultivated land. The Mode is defined as the proportion of the
area of land transferred in ways other than subcontracting (leasing) to the total rural land
transfer area. The Direction is calculated by the proportion of the area of land transferred
into new types of agricultural operating entities (including the rural cooperatives and
agricultural industrialized leading enterprises in this paper) to the total rural land transfer
area. The Contract is measured by the proportion of the area of transferred land with
signed contracts to the total rural land transfer area.

2.1.4. Control Variables

As a direction of the planting structure adjustment, NGPOCL is fundamentally a
result of an operator’s pursuit of maximizing returns under established constraints [27].
It is strongly influenced by the characteristics of rural households, the conditions of agri-
cultural production, and the cost-benefits of grain production [23,44,45]. In order to
control the changes of these factors, we selected nine variables by referring to the existing
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literature [42,46,47] and considering the importance and data availability of the variables.
The nine variables are: the quantity of the agricultural labor force (Labor), the employment
structure of the labor force (Employment), the possession of cultivated land resources
(Land), the mechanization level (Machine), the amount of chemical fertilizer input (Fertil-
izer), the land transfer rent (Rent), the grain production cost (Cost), the grain production
profit (Profit), and the income of rural residents (Income), respectively. The variables of
Labor and Employment can reflect the characteristics of rural households, the variables of
Land, Machine, and Fertilizer can reflect the conditions of agricultural production, and the
variables of Rent, Cost, Profit, and Income can reflect the cost-benefits of grain production.

The definition of each variable is shown in Table 1.

Table 1. Definition of each variable.

Variables Definition Unit

Proportion of the planting area of non-grain crops to the total planting area o

NGPR . Yo

of agricultural crops

Area Transfer area of household contracted cultivated land Million hectare
Proportion of the area of land transferred in ways other than subcontracting o

Mode . %o

(leasing) to the total rural land transfer area
oo Proportion of the area of land transferred into new types of agricultural o
Direction . i %o
operating entities to the total rural land transfer area
Proportion of the area of transferred land with signed contracts to the total o
Contract %o
rural land transfer area
Labor Number of agricultural labor force per household Person
Employment Proportion of labor force engaged in household operation to total labor force %

Land Area of cultivated land per household Hectare
Machine Power of agricultural machinery per hectare Kilowatt
Fertilizer Input amount of chemical fertilizer per hectare Kilogram

Rent Land rent per hectare of grain crops * Thousand yuan

Cost Production cost per hectare of grain crops * Thousand yuan

Profit Net profit per hectare of grain crops * Thousand yuan

Income Per capita disposable income of rural residents Thousand yuan

Note: * average value of rice, wheat, and maize.

2.2. Model Building
2.2.1. Benchmark Regression Model

Based on the above settings for the explained variables, core explanatory variables,
and control variables, the following regression model was constructed:

NGPRj; = Bo + B1Areaj; + ZﬁkControlf‘t +0; + ur + €t €))

In the model, NGPR;; is the proportion of the planting area of non-grain crops to the
total planting area of agricultural crops in the province i in year t. Areaj; is the land transfer
area in the province i in year . Controll]ﬁt represents the control variable k of the province
iin year t. By is the constant term. §; is the coefficient of the land transfer area. By is the
coefficient of the control variable k. 6; is the provincial dummy variable. y; is the year
dummy variable. ¢;; is the random disturbance term.

The NGPOCL in China has a large spatial heterogeneity [47,48]. In order to clarify the
regional differences of the impact of land transfer on NGPOCL, we constructed regression
models for the plain and mountainous areas, eastern, central, and western China, the major
grain-producing areas, and the non-major grain-producing areas, respectively. The form of
the model is consistent with that of Formula (1).
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2.2.2. Moderating Effect Model

Referring to the study of Wen et al. [49], the following measurement model was constructed:
NGPRj; = Bo + B1Areay + ,B]‘Moﬁ + BnAreay X Mo{t + ZﬁkCOntrolﬁ + 0+ +eir (2)

In the formula, Moft represents the moderating variable j (j = 1, 2, 3). Area;; x Moft is
the interaction between the land transfer area and each moderating variable, and B, is the
corresponding coefficient. If B, is significant, the moderating effect is significant. If 8, has
the same sign as 1 (either positive or negative), it means that the effect of land transfer
area on NGPOCL is reinforced, and the opposite sign means that the effect is reduced. The
other parameters have the same meaning as the Formula (1).

2.3. Data Sources and Descriptive Statistics
2.3.1. Data Sources

There are multiple data sources for this paper. The data related to agricultural in-
puts and production in each province were collected from the China Rural Statistical
Yearbook [50]. The data related to farmers” management and land transfer in various
provinces were derived from the Annual Statistical Report of China’s Rural Operation
and the Management [51], and the Annual Statistical Report of China’s Rural Policy and
Reform [52]. The cost and benefit data of three major grain crops were derived from the
National Compilation of Costs and Benefits of Agricultural Products [53]. It should be
noted that, due to the unavailability of data, the observation objects in this paper do not
include Hong Kong, Macao, and Taiwan. Furthermore, the values of some of the indicators
in certain provinces are missing, such as those related to the land transfer in Tibet. However,
the absence of these data does not affect the estimation of the model. The data test with the
Stata 15.1 software shows that the panel data in this paper are still strongly balanced. The
research period in this paper is from 2015 to 2020. On the one hand, since 2015, China’s
rural land system reform has entered a comprehensive deepening stage [14], and rural
land transfer has entered a mature period of policy. On the other hand, we consider the
availability of provincial data and the consistency of statistical caliber.

2.3.2. Descriptive Statistical Analysis

During 2015-2020, the average NGPR of the cultivated land in China was 34.29%
(Table 2), 4.87% higher than that in the previous six years. This reflects the fact that the
NGPOCL phenomenon in China is intensifying. The mean and median of the NGPR have
little difference, meaning that the NGPR roughly shows a normal distribution. There is a big
difference between the minimum value and maximum value of the NGPR, implying that
the NGPR varies greatly in different provinces. The average annual land transfer area in
China has reached 1.15 million hectares, reflecting the situation that land transfer in China
has become common. The mean value of the Area is higher than the median, indicating that
the Area is right-biased. Like the NGPR, the Area also has significant regional differences,
which means that there may be significant regional heterogeneity in the influence of the
rural land transfer area on NGPOCL. Detailed statistical descriptions of other indicators
are shown in Table 2.

Table 2. Basic statistical description of variables.

Variables Number Mean Median Std. Dev. Minimum Maximum
NGPR 186 34.29 34.56 15.15 2.920 64.49
Area 180 1.15 0.89 0.98 0.02 4.60
Mode 180 79.84 81.56 13.29 22.92 99.44
Direction 180 53.22 52.83 13.67 13.40 83.70
Regulation 150 65.33 68.72 15.55 22.14 100
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Table 2. Cont.
Variables Number Mean Median Std. Dev. Minimum Maximum
Labor 182 0.78 0.77 0.28 0.06 1.44
Employment 182 53.44 54.34 11.17 17.19 85.63
Land 182 0.50 0.33 0.44 0.11 1.95
Machine 186 6.99 5.81 3.61 3.33 26.98
Fertilizer 186 367.8 351.9 148.0 95.40 799.6
Rent 150 0.51 0.28 0.64 0 2.98
Cost 156 14.67 14.08 3.03 525 22.63
Profit 156 —0.54 —-0.29 2.64 —-10.23 4.95
Income 186 14.75 13.35 538 6.94 34.91
Table 3 reports the statistics for the NGPR and Area by year and region. It can be
noted that the NGPR of cultivated land and the rural land transfer area in different regions
of China have shown an increasing trend from 2015 to 2020. Through the horizontal
comparison of different regions in the same period, it can be found that the NGPR of the
cultivated land in eastern and western China is similar and obviously higher than that in
central China. The area of rural land transfer in eastern and western China is almost the
same, but both are significantly lower than that in central China.
Table 3. Trend changes of NGPR and area by year and region.
NGPR Area
Year
Eastern Central Western Eastern Central Western
2015 36.32 22.88 36.89 0.75 1.71 0.70
2016 36.47 21.99 37.99 0.81 1.79 0.80
2017 37.45 22.27 38.63 0.88 1.90 0.84
2018 37.72 22.45 39.63 091 2.00 0.90
2019 38.09 23.06 40.58 0.93 2.03 0.96
2020 38.39 23.17 40.82 0.98 2.03 0.96
3. Results

3.1. The Impact of Land Transfer Area on the NGPOCL
3.1.1. Regression Results

Based on the constructed regression model, we adopted the Stata 15.1 software to
analyze the impact of the rural land transfer area on NGPOCL. The simulation results of
the regress models are presented in Table 4. Model 1 is a regression model with only the
core explanatory variables. The control variables for the farmer characteristics are added
to Model 2. The control variables for the agricultural production conditions are further
added to Model 3. Model 4 contains all the control variables. It can be discovered that the
coefficients of the land transfer area in these four models are very close, and all of them are
significantly negative at the 0.01 level. That is, with an increase in the rural land transfer
area, the proportion of the non-grain crop planting area to the total crop planting area
will decline. According to the estimation results of Model 4, for every 1 million hectares
increase in the land transfer area, the non-grain rate of the cultivated land will decrease
by about 2.85% if the other factors remain unchanged. This proves that the increase in the
rural land transfer area does not promote but significantly inhibits NGPOCL in China.
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Table 4. Simulation results of the regression models.

Variables Model 1 Model 2 Model 3 Model 4
A —3.2429 —3.2697 —3.5258 —2.8500 ***
rea (=3.17) (=3.21) (—3.46) (—-3.11)
Lab - —0.2221 ~1.6070 —0.0272
abor - (—0.07) (—0.51) (—0.01)
Emplovment - —0.1234 —0.1271 ** —0.0257
ploy - (—2.22) (—2.29) (—0.40)
Land - - 45952 ** 1.0874
an - - (2.01) (0.48)

_ - - 0.2673 —0.0319
Machine - - (1.50) (—0.19)
Fertili - - —0.0020 —0.0312 ***

ertilizer _ _ (—0.28) (—3.85)

. - - - —1.0288 ***
ncome _ _ _ (—3.80)
- - - 1.4384 *

Rent _ _ _ (1.68)

- - - —0.0623

Cost _ _ _ (—0.70)

. - - - 0.0601

Profit _ _ _ (0.54)

c 36.6371 *** 43.6364 *** 41.9482 61.4349 ***
ons (35.12) (12.89) (9.59) (10.19)
N 180 180 180 150
R? 0.311 0.338 0.367 0.439

Note: *p < 0.1, ** p < 0.05, and *** p < 0.01. The decrease in the number of observations in Model 4 is due to the
lack of data on grain cost and benefit indicators in Beijing, Tianjin, Shanghai, Tibet, and Qinghai.

3.1.2. Robustness Test of the Model

In order to verify the validity and robustness of the estimation results, a variety of
robustness tests were carried out in the following ways.

e  Replace the explained variable:

Referring to the study of Luo et al. [39], we adopted the proportion of the area that
was used for planting non-grain crops in the transferred cultivated land to the total area
of the transferred cultivated land, to reflect the explained variable NGPR. The regression
result shows that the coefficient of the Area is significantly negative at the level of 0.01
(Table 5), indicating that the land transfer area increase inhibits NGPOCL, and that the
previous conclusion is robust.

e  Replace the core explanatory variables:

With the increase of the land transfer area, the farmers’ operation scale is also ex-
panded, and the number of farmers operating on a large scale will, accordingly, increase.
Based on this, the number of farmers operating with a cultivated land area of more than
3.33 hectares (Largescale) was used as a proxy variable for the land transfer area. The
simulation result shows that the coefficient of the Largescale is significantly negative at
the level of 0.01 (Table 5). This implies that the expansion of the operation scale restrains
NGPOCL, which is consistent with the previous conclusion.

e Endogenous problem management:

The main endogenous problem that is considered in this paper is reverse causality, as
the crop planting structure in a region may affect the progress of land transfer [54]. For
example, more land transfer may occur in areas where more grain crops are planted [54].
In this paper, two methods were adopted to deal with this problem. The first method is to
lag all the explanatory variables by one period, referring to the research of Li et al. [55]. The
second method is the instrumental variable method. Drawing on the ideas of Luo et al. [39],
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the number of land transfer arbitration committees was selected as an instrumental variable.
The instrumental variable satisfies the two hypotheses of correlation and exogenous. On the
one hand, the land transfer area is closely related to the number of land transfer arbitration
committees. On the other hand, the crop planting structure in a region is not directly
affected by the number of land transfer arbitration committees. The two-stage least squares
(2SLS) estimation shows that the estimated coefficients of the instrumental variables in the
first stage are significant at the level of 0.01, and that the F value of the weak instrumental
variable test is larger than 10, which indicates that there is no weak instrumental variable
problem, and that the instrumental variable is valid [56]. The estimated results of the two
methods show that the coefficients of the land transfer area are significantly negative at
the 0.05 and 0.01 levels, respectively (Table 5). This demonstrates that, after considering
the possible endogenous problems, the change in the land transfer area still significantly
inhibits NGPOCL. This conclusion is consistent with the previous one, which once again
verifies the robustness of the estimated results.

Table 5. Results of robustness test.

Variables Replace the Replace the Core Lag Explanatory Instrumental
Explained Variable Explanatory Variables  Variables by One Period Variable Method
—7.6759 *** - - -
Area (—2.67) _ _ _
Largescale - —0.1803 ™ - -
- (—3.26) - -
- - —1.6251 ** -
L.Area _ _ (—2.07) _
- - - —10.9469 ***
Area _ _ _ (—6.27)
Control Variables Yes Yes Yes Yes
Province Yes Yes Yes Yes
Year Yes Yes Yes Yes
N 150 150 125 150
R? 0.206 0.443 0.572 0.722

Note: ** p < 0.05, and *** p < 0.01.

3.2. Spatial Heterogeneity of the Impact

Table 6 displays the model estimation results of different topographic areas, economic
belts, and grain production areas. It can be found that the estimation results varied greatly.
The coefficient of the rural land transfer area in plain areas is significantly negative at
the level of 0.01, while that in mountainous areas is not significant. This implies that
the increase in the land transfer area in the plain areas promotes grain cultivation, but
the land transfer in the mountains does not affect the crop planting structure. That is,
the land transfer in areas with better topographic conditions facilitates grain cultivation.
The coefficients of the land transfer areas in eastern and central China are significantly
negative at the level of 0.01 and 0.05, respectively. This indicates that the land transfer in
these two regions inhibits NGPOCL, and that the inhibitory effect in eastern China is more
significant. However, the coefficient of the land transfer area is not significant in western
China, meaning that the rural land transfer in this region does not affect NGPOCL. This
means that the improvement of the economic level can strengthen the inhibitory effect
of rural land transfer on NGPOCL. The coefficient of the land transfer area in the main
grain-producing areas is significantly negative at the 0.1 level, while it is not significant in
the non-major grain-producing areas. This indicates that the better the grain production
conditions, the stronger the inhibitory effect of the land transfer on NGPOCL, and the
greater the possibility of planting grain crops after land transfer.
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Table 6. The estimation results of different topographic areas, economic belts, and grain production

areas.

Variables Plains

Mountains

Eastern

Central Western

Main
Grain-Producing
Areas

Non-Major
Grain-Producing
Areas

—4.8685 ***

Area (—4.58)

1.2918
(0.97)

—2.9785 ***
(—3.75)

—5.4807 **

0.4086

(—2.10) (0.16)

—2.0656 *
(—1.88)

0.6209
(0.29)

Control
Variables
Province

Year
N

Yes

Yes
Yes
72

R? 0.654

Yes Yes Yes Yes Yes Yes

Yes Yes Yes Yes Yes Yes
Yes Yes Yes Yes Yes Yes
78 48 48 54 78 72
0.737 0.657 0.453 0.744 0.339 0.740

Note: *p < 0.1, ** p < 0.05, and *** p < 0.01. The extent of plains and mountains refers to Wang et al. [57], the
plains include Beijing, Tianjin, Hebei, Shanxi, Inner Mongolia, Liaoning, Jilin, Heilongjiang, Shanghai, Jiangsu,
Anhui, Shandong, Henan, Ningxia, Xinjiang, and Tibet, while other regions are mountainous areas. According to
China’s economic census bulletin, the eastern region includes Beijing, Tianjin, Hebei, Liaoning, Shanghai, Jiangsu,
Zhejiang, Fujian, Shandong, Guangdong, and Hainan, the central region includes Shanxi, Jilin, Heilongjiang,
Anhui, Jiangxi, Henan, Hubei, and Hunan, and the western region includes Inner Mongolia, Guangxi, Chongging,
Sichuan, Guizhou, Yunnan, Tibet, Shaanxi, Gansu, Qinghai, Ningxia, and Xinjiang. According to the statistical
standards of the National Bureau of Statistics, the major grain-producing areas include Heilongjiang, Henan,
Shandong, Sichuan, Jiangsu, Hebei, Jilin, Anhui, Hunan, Hubei, Inner Mongolia, Jiangxi, and Liaoning, while
other regions are non-major grain-producing areas.

3.3. Moderating Effect of the Rural Land Transfer Quality

Table 7 shows the model estimation results after adding the moderating variables. The
regression coefficients of “Area x Mode” and “Area x Direction” are significantly positive
at the level of 0.05, implying that the diversification of the land transfer mode and direction
can mitigate the inhibitory effect of the land transfer area on NGPOCL. That is, for the land
transfer of a certain area, with an increase of the proportion of land transferred by ways
other than subcontracting (leasing), or the proportion of land transferred into new types of
agricultural operating entities, the inhibitory effect of the land transfer area on NGPOCL
will decrease; thus, the possibility of non-grain production may increase. The coefficient of
“Area x Contract” is not significant, indicating that changes in the proportion of the land
transfer contracts signed do not affect the relationship between the land transfer area and
the NGPOCL. This reflects that the signing of land transfer contracts does not effectively
regulate the planting behavior of agricultural operating entities. In addition, it can be
observed that the coefficients and significance of the core explanatory variable change little
after adding the moderating variable, which once again proves that the previous conclusion
is robust.

Table 7. Estimation results of moderating effect of land transfer mode, direction, and contract.

Variables

Land Transfer Mode Land Transfer Direction Land Transfer Contract

Area

Mode

Area x Mode

Direction

Area x Direction

Contract

—3.2752 —3.0183 *** —2.8366 **
(=3.72) (—3.34) (—2.26)
0.0772 ** - -
(2.47) - -
0.0870 ** - -
(2.74) -
- 0.0267 -
- (0.96) -
- 0.0677 ** -
- (2.33)
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Table 7. Cont.

Variables

Land Transfer Mode Land Transfer Direction Land Transfer Contract

Area x Contract

Control Variables
Province
Year
N
R2

- - —0.0612
- - (—1.09)
Yes Yes Yes
Yes Yes Yes
Yes Yes Yes
150 150 125
0.500 0.467 0.418

Note: * p < 0.05, ** p < 0.01.

4. Discussion
4.1. Compared with Previous Studies

There have been a large number of studies on the relationship between rural land
transfer and NGPOCL. Due to different sample selections, scholars have not formed a
unified understanding of this issue. In this study, we explored this issue based on provincial
panel data. The results show that an increase in the rural land transfer area can inhibit
NGPOCL. This view is in agreement with the studies of Liu et al. [33], Qiu et al. [34], Qian
et al. [35], and Peng et al. [31]. Furthermore, in order to verify whether there is a U-shaped
relationship between the land transfer area and NGPOCL, as considered by Peng et al. [36]
and Zhang and Du [43], we adopted the method proposed by Lind and Mehlum [58]
for further analyses. The results show that the hypothesis does not pass the significance
test. That is, at the macro level, the increase of the land transfer area can steadily inhibit
NGPOCL if the other factors remain unchanged.

In addition, we revealed the spatial heterogeneity of the impact of the land transfer
area increase on the NGPOCL in China, and explored the moderating effect of the land
transfer modes, directions, and contracts on this impact. These works have rarely been
studied systematically before, which may be a marginal contribution of this study.

4.2. Interpretations of the Results

The interpretations of the inhibitory impact of land transfer on NGPOCL are manifold.
First of all, compared with non-grain crops, grain crops are more suitable for large-scale
cultivation and facilitate the use of machinery [59]. The entire process of grain production,
from sowing, ploughing, loosening, fertilizing, and irrigation, to harvesting, threshing,
and drying, is accompanied by the extensive use of machinery [60]. Because of these
stronger mechanical substitutions, grain production requires a smaller amount of labor
and lower labor costs [34]. In 2020, the number and costs of the labor required for grain
production in China were 66.60 days/hectare and 6.19 thousand yuan/hectare, respectively,
and only about 2/3 of oilseeds and 1/5 of cotton and tobacco (Table 8). In recent decades,
the numbers of the agricultural labor force in China are decreasing, while the total power
of agricultural machinery is increasing. As a result, with the increase of the land transfer
area and the expansion of the operation scale, farmers are more inclined to grow grain
crops [61].

Table 8. The numbers and costs of labor required for grain and cash crops in China in 2020.

Variables

Crops National Eastern Central Western

Numbers of labor
required
(day/hectare)

Grain * 66.60 71.03 58.56 112.48
Oilseeds * 103.05 111.67 81.83 129.71
Cotton 328.35 293.80 303.34 363.45
Tobacco 322.80 332.90 295.89 427.20
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Table 8. Cont.

Variables Crops National Eastern Central Western
Costs of labor Grain * 6.19 6.63 5.61 10.22

required Oilseeds * 9.28 10.10 7.43 11.92

(thousand Cotton 31.07 27.92 28.75 34.29
yuan/hectare) Tobacco 29.04 29.85 26.68 38.35

#

Note: * average value of rice, wheat, and maize, * average value of peanuts and rape.

Secondly, with the proposal of the policy of “separation of three rights” for rural land,
the land management rights of operators have become more stable. As a result, operators
are more willing to increase their investments and pursue long-term benefits. Compared
with non-grain crops, grain crops have longer growth cycles, a lower market risk, less
investment requirement, a better price protection policy, and more stable returns [61]. From
2015 to 2020, the variance of the net profit of grain crops was 55.09, while the variance of
the net profit of oil crops, cotton, and flue-cured tobacco was 1.9, 4.2, and 2.7 times that of
grain crops, respectively. Therefore, with the development of rural land transfer, operators
seeking stable benefits are more inclined to grow grain crops.

Thirdly, compared with cash crops, the production of grain crops can be more sub-
engineered, so it is easier to outsource their productive services [62]. In recent years, under
the guidance of policies, China’s agricultural productive service industry has developed
rapidly and innovated. Various market-oriented service subjects have competed for de-
velopment, and a diversified supporting agricultural financial service system has initially
taken shape. Statistics show that the numbers of national farmers’ professional cooperatives
and county-level land transfer service centers increased to 1.89 million and 20.17 thousand
in 2018, respectively, and the amount of agriculture-related loans increased by 35.19 tril-
lion yuan in 2019. With the rapid development of the agricultural productive service
market, grain crops are more likely to be selected by farmers through the outsourcing of
productive services.

This paper also shows that the inhibitory effect of the rural land transfer on NGPOCL
is more pronounced in areas with better topographic, economic, or grain production
conditions. In these areas, the mechanization level of grain cultivation is higher and
land transfer is more conducive to large-scale operations, so the amounts and costs of the
labor required are less (Table 8). Additionally, due to better grain production conditions,
the net profits of the grain crops in eastern and central China are 99.9 yuan/hectare
and 145.3 yuan/hectare higher than that of those in western China in 2020, respectively.
Moreover, better economic development and agricultural industrialization levels in these
areas are more conducive to the development of agricultural productive services. Statistics
show that the number of land transfer service centers in eastern and central China accounted
for 72.9% of the -total in 2018, and the amount of agriculture-related loans accounted for
74.2% of the total in 2019. The higher level of agricultural productive services in these areas
further highlights the comparative advantage of grain crops. As a result, with the increase
of land transfer area and the expansion of operation scales, grain crops have become a
rational choice for more agricultural operating entities in areas with better topographic,
economic, or grain production conditions.

Furthermore, this paper concludes that the diversification of the land transfer modes
and directions can mitigate the impact of the land transfer area on NGPOCL. The main logic
lies in the fact that land subcontracting (leasing) mostly occurs among ordinary farmers,
while other modes of land transfer (such as shareholding) mainly occur between farmers
and rural cooperatives or agricultural enterprises. In general, ordinary farmers grow crops
mainly based on planting habits or to meet their own ration needs, while large-scale farmers
are more profit-seeking in their agricultural production, and cost-benefit is the basis for
their decision making [37]. Therefore, the non-grain production tendency of ordinary
farmers is lower than that of the new types of agricultural operating entities [24,27,63],
and the higher the proportion of the land transferred into these new types of agricultural
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operating entities, the weaker the inhibitory effect of the land transfer area on NGPOCL.
The inhibitory effect of the land transfer area on NGPOCL is not affected by the proportion
of the cultivated land area that is signed with transfer contracts, which is not in line with
policy expectations. This may be due to the land utilization type of the transferred land
not being clearly specified in the transfer contract, or the legal effect of the land transfer
contract being insufficient.

4.3. Discrimination of NGPOCL and GOPOCL

Although this study shows that rural land transfer has a positive impact on grain
cultivation, it is undeniable that the transferred cultivated land in many areas has been used
for non-grain production. In fact, both the trends of NGPOCL and GOPOCL have their
own reasonable formation mechanisms. The lower economic benefits of growing grain, the
increase in grain production costs such as land rent, the pursuit of higher profits by farmers,
the adjustment of the household consumption structure, the continuous influx of industrial
and commercial capital into the countryside, and the one-sided understanding of policies
by some governments, are all important driving factors for NGPOCL [24,25,27,28,34,42].
As mentioned above, the decline in agricultural labor, the convenience of mechanized
production, and the relatively low risks and advantages of service outsourcing have driven
operators to grow grain crops. Whether to grow grain crops or non-grain crops is a rational
choice made by various operating entities, based on their comprehensive considerations of
“economic rationality” and “survival rationality” [63].

In recent years, with the migration of the agricultural labor force and the adjustment of
agricultural policies, the differentiation of rural households in China has rapidly deepened.
In addition to ordinary farmers, some farmers have evolved into part-time farmers, some
have developed into family farms through land transfer, and some have developed into
professional cooperatives or agricultural enterprises through the introduction of industrial
and commercial capital. Different operating entities have different resources and require-
ments, so their willingness and ways of using agricultural land are also quite dissimilar.
Generally speaking, the agricultural production activities of ordinary farmers and part-
time households are not oriented towards commercialization and profit, and they may
grow grain crops just because of their cultivation habits. Family farms have a stronger
market awareness and profit-seeking nature, so they have a relatively strong non-grain
production tendency. Agricultural enterprises are more likely to pursue returns on their in-
vestments, and their willingness to participate in non-grain production is strongest among
these operators. Therefore, whether the transferred land is used for non-grain production
or grain-oriented production, the type of operators to which the land is transferred may
be crucial.

4.4. Policy Implications

The findings of this study may provide the following policy implications. Above
all, the government (especially in the major grain-producing provinces of eastern and
central China) should continue to promote the orderly transfer of rural land. Multiple
measures can be taken, such as constructing more rural land transfer service institutions,
building more rural land transfer platforms at the county, town, and village levels, increas-
ing the publicity, consultation, and guidance services for rural land transfer, and so on.
Through these measures, more farmers who are not experienced with farming, unwilling
to farm, and unable to farm will be encouraged to transfer their land to operating entities
that are effective at farming, willing to farm, and capable of farming, thereby improv-
ing the effectiveness of resource allocation and promoting moderate-scale operations and
agricultural modernization.

Furthermore, against the backdrop of dwindling agricultural labor, it is necessary
to promote the high-quality development of the agricultural productive service industry.
The following measures can be taken: the integration of agricultural productive service
industry support policies into the agricultural support and protection policy system; an
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increase in the support for agricultural service entities through optimization policies such
as subsidies; strengthening the development of the agricultural productive service market;
and the establishment of more regional, multi-type, and multi-center trading platforms for
various agricultural production services.

In addition, the categorical management of agricultural operating entities should
be strengthened. Currently, and for a long time to come, smallholder family operations
will continue to be the main mode of agricultural operation in China. It is necessary to
attach importance to the role of traditional farmers in ensuring national food security, and
to strengthen the policy and technical supports available to them. For new agricultural
operating entities, the supervision and control of land use should be reinforced, and their
leading roles to small farmers should be enhanced. Furthermore, effective ways to con-
nect smallholder farmers with modern agricultural development should be continuously
explored, and a coordinated development pattern between these small farmers and new
agricultural operating entities should be constructed.

Lastly, it is necessary to introduce a national standard for land transfer contracts as
soon as possible and strengthen their management. The utilization type of the transferred
land should be clearly specified in the contract. For example, cultivated land for growing
grain crops should only grow grain crops after its transfer, and the cultivated land for
growing cash crops should grow grain, cash crops, or fodder crops after its transfer. Addi-
tionally, the contract should detail and concretize the responsibilities of and punishments
for agricultural operating entities should they violate regulations, and the management
department should enhance the supervision of the land utilization of transferred land. This
can be considered to establish an early warning system for the non-grain production of
transferred cultivated land, with the help of remote sensing technology.

4.5. Research Limitations and Future Directions

Due to the unavailability of data, some limitations exist in this paper and need to
be further studied. For example, although the results of this paper reflect that the non-
grain production tendency of ordinary farmers is lower, the change characteristics of
different agricultural operating entities” planting behavior after land transfer-in have not
been systematically analyzed. Identifying this problem can provide clearer analytical logic
and more targeted policy recommendations for the non-grain production of transferred
cultivated land [21], which should be a direction worthy of future research. In addition,
scholars have not yet formed a unified understanding of the classification standards and
types of agricultural operating entities. Therefore, how to scientifically and reasonably
divide and judge these agricultural operating entities may also be a topic worth studying
in the future.

Furthermore, many studies have shown that rural land transfer can also greatly
affect the yield of grain crops by influencing the efficiency of scientific and technological
utilization and management [64—67]. Therefore, rural land transfer can affect the two direct
determinants of grain production, and will undoubtedly have a complex influence on
the grain production capacity. Under the situation of food security, it is of great practical
significance to clarify the impact mechanisms of land transfer on grain production, and to
quantitatively evaluate the contribution of land transfer. Therefore, relevant studies should
be paid more attention to.

5. Conclusions

This paper explored the impact of land transfer on NGPOCL in China based on the
provincial panel data. The results showed that an increase in the rural land transfer area
significantly inhibits NGPOCL at the national level. The research conclusion was still
valid after the robustness tests of replacing the explained and core explanatory variables
and solving the endogenous problems. The heterogeneity analysis suggested that the
inhibitory effect of rural land transfer on NGPOCL was more pronounced in areas with
better topography, economy, or grain production conditions. The analysis of the moderating
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effect showed that the diversification of the land transfer modes and directions could
mitigate the inhibitory effect, while the signing of land transfer contracts did not show a
significant regulatory effect. Based on these findings, some policies and measures should
be adopted to optimize rural land transfer and curb NGPOCL.

Author Contributions: Conceptualization, Y.C. and M.L.; methodology, Y.C.; software, Y.C.; valida-
tion, Y.C., M.L. and Z.Z.; formal analysis, Y.C.; investigation, Y.C.; resources, Y.C.; data curation, Y.C.
and M.L.; writing—original draft preparation, Y.C.; writing—review and editing, Y.C.; visualization,
Y.C.; supervision, M.L.; project administration, M.L. and Z.Z.; funding acquisition, M.L. and Z.Z. All
authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by the National Natural Science Foundation of China
(Grant number 42101266) and Tianjin Philosophy and Social Science Research Planning Project
(Grant number TJGL21-030).

Data Availability Statement: The associated dataset of the study is available upon request to the
corresponding author.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Jeanne, L.; Bourdin, S.; Nadou, F,; Noiret, G. Economic globalization and the COVID-19 pandemic: Global spread and inequalities.
GeoJournal 2022, 88, 1181-1188. [CrossRef] [PubMed]

2. Fan, S.G; Teng, P,; Chew, P,; Smith, G.; Copeland, L. Food system resilience and COVID-19—Lessons from the Asian experience.
Glob. Food Secur. 2021, 28, 100501. [CrossRef] [PubMed]

3. Clapp, ]J.; Moseley, W.G. This food crisis is different: COVID-19 and the fragility of the neoliberal food security order. J. Peasant
Stud. 2020, 47, 1393-1417. [CrossRef]

4. Du, Y. Food security strategy of China. China Rural Newsl. 2020, 21, 35-38.

5. Han, Y;; Pan, Q.; Cao, Y.;; Zhang, J.; Yuan, J.; Li, B.; Li, S.; Ma, R.; Luo, X.; Sha, L. Estimation of Grain Crop Yields after Returning
the Illegal Nurseries and Orchards to Cultivated Land in the Yangtze River Delta Region. Land 2022, 11, 1993. [CrossRef]

6. Deng, X,; Huang, J.; Rozelle, S.; Zhang, J.; Li, Z. Impact of urbanization on cultivated land changes in China. Land Use Policy 2015, 45, 1-7.
[CrossRef]

7. Zhang, J.; Li, X,; Xie, S.; Xia, X. Research on the Influence Mechanism of Land Tenure Security on Farmers’ Cultivated Land
Non-Grain Behavior. Agriculture 2022, 12, 1645. [CrossRef]

8. Zhou, Y; Li, X,; Liu, Y. Cultivated land protection and rational use in China. Land Use Policy 2021, 106, 105454. [CrossRef]

9.  Fan, M,; Shen, J.; Yuan, L,; Jiang, R.; Chen, X.; Davies, W.J.; Zhang, F. Improving crop productivity and resource use efficiency to
ensure food security and environmental quality in China. J. Exp. Bot. 2012, 63, 13-24. [CrossRef]

10. Wu, W.; Yu, Q.; You, L.; Chen, K,; Tang, H.; Liu, J. Global cropping intensity gaps: Increasing food production without cropland
expansion. Land Use Policy 2018, 76, 515-525. [CrossRef]

11.  Liu,J,; Jin, X.; Xu, W,; Sun, R; Han, B.; Yang, X.; Gu, Z.; Xu, C,; Sui, X.; Zhou, Y. Influential factors and classification of cultivated
land fragmentation, and implications for future land consolidation: A case study of Jiangsu Province in eastern China. Land Use
Policy 2019, 88, 104185. [CrossRef]

12. Ma, X,; Heerink, N.; Feng, S.; Shi, X. Farmland tenure in China: Comparing legal, actual and perceived security. Land Use Policy
2015, 42, 293-306. [CrossRef]

13.  Zhou, C,; Liang, Y.; Fuller, A. Tracing Agricultural Land Transfer in China: Some Legal and Policy Issues. Land 2021, 10, 58.
[CrossRef]

14. Zhou, Y, Li, X;; Liu, Y. Rural land system reforms in China: History, issues, measures and prospects. Land Use Policy 2020, 91, 104330.
[CrossRef]

15. Long, H,; Tu, S.; Ge, D.; Li, T.; Liu, Y. The allocation and management of critical resources in rural China under restructuring:
Problems and prospects. J. Rural Stud. 2016, 47, 392—412. [CrossRef]

16. Ye,]. Land Transfer and the Pursuit of Agricultural Modernization in China. J. Agrar. Chang. 2015, 15, 314-337. [CrossRef]

17.  Tan, S.H.; Heerink, N.; Qu, F. Land fragmentation and its driving forces in China. Land Use Policy 2006, 23, 272-285. [CrossRef]

18.  Yuan, X.; Du, W.; Wei, X,; Ying, Y.; Shao, Y.; Hou, R. Quantitative analysis of research on China’s land transfer system. Land Use
Policy 2018, 74, 301-308. [CrossRef]

19.  Zhu, D. Farmers Are Growing Further and Further from the Land: Land Transfer and the Practice of Three Rights Separation in
China. Soc. Sci. China 2021, 42, 24-43.

20. Zhu, Z.; Duan, J.; Li, S.; Dai, Z.; Feng, Y. Phenomenon of Non-Grain Production of Cultivated Land Has Become Increasingly
Prominent over the Last 20 Years: Evidence from Guanzhong Plain, China. Agriculture 2022, 12, 1654. [CrossRef]

21. Yang, Q.; Zhang, D. The influence of agricultural industrial policy on non-grain production of cultivated land: A case study of the

“one village, one product” strategy implemented in Guanzhong Plain of China. Land Use Policy 2021, 108, 105579. [CrossRef]


http://doi.org/10.1007/s10708-022-10607-6
http://www.ncbi.nlm.nih.gov/pubmed/35309019
http://doi.org/10.1016/j.gfs.2021.100501
http://www.ncbi.nlm.nih.gov/pubmed/35720768
http://doi.org/10.1080/03066150.2020.1823838
http://doi.org/10.3390/land11111993
http://doi.org/10.1016/j.landusepol.2015.01.007
http://doi.org/10.3390/agriculture12101645
http://doi.org/10.1016/j.landusepol.2021.105454
http://doi.org/10.1093/jxb/err248
http://doi.org/10.1016/j.landusepol.2018.02.032
http://doi.org/10.1016/j.landusepol.2019.104185
http://doi.org/10.1016/j.landusepol.2014.07.020
http://doi.org/10.3390/land10010058
http://doi.org/10.1016/j.landusepol.2019.104330
http://doi.org/10.1016/j.jrurstud.2016.03.011
http://doi.org/10.1111/joac.12117
http://doi.org/10.1016/j.landusepol.2004.12.001
http://doi.org/10.1016/j.landusepol.2018.01.038
http://doi.org/10.3390/agriculture12101654
http://doi.org/10.1016/j.landusepol.2021.105579

Land 2023, 12, 688 150f 16

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.
36.

37.
38.
39.
40.
41.
42.

43.
44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

Zhang, L.; Song, B.; Chen, B. Emergy-based analysis of four farming systems: Insight into agricultural diversification in rural
China. J. Clean. Prod. 2012, 28, 33—44. [CrossRef]

Su, Y;; Qian, K.; Lin, L.; Wang, K.; Guan, T.; Gan, M. Identifying the driving forces of non-grain production expansion in rural
China and its implications for policies on cultivated land protection. Land Use Policy 2020, 92, 104435. [CrossRef]

Kuang, Y.; Liu, Y. Distingushing “non-agriculturalization” and “non-grainification” in the process of rural land transfer. Rural
Econ. 2018, 426, 1-6.

Zhang, D.; Yang, W.; Kang, D.; Zhang, H. Spatial-temporal characteristics and policy implication for non-grain production of
cultivated land in Guanzhong Region. Land Use Policy 2023, 125, 106466. [CrossRef]

Wang, J.; Dai, C.J.E. Identifying the Spatial-Temporal Pattern of Cropland’s Non-Grain Production and Its Effects on Food Security
in China. Foods 2022, 11, 3494. [CrossRef]

Liu, G.; Zhao, L.; Chen, H.; Zhou, Y,; Lin, H.; Wang, C.; Huang, H.; Li, X,; Yuan, Z. Does Farmland Transfer Lead to Non-Grain
Production in Agriculture?—An Empirical Analysis Based on the Differentiation of Farmland Renting-In Objects. Sustainability
2023, 15, 379. [CrossRef]

Li, H.; Zhang, X. The Mechanism Causing an Increase in Farmland Transfer Rent and the Restraining Effect of High Rent on
Grain Production. Discret. Dyn. Nat. Soc. 2021, 2021, 9491240. [CrossRef]

Li, X,; Ito, J. An empirical study of land rental development in rural Gansu, China: The role of agricultural cooperatives and
transaction costs. Land Use Policy 2021, 109, 105621. [CrossRef]

Zhao, X.F,; Zheng, Y.Q.; Huang, X.J.; Kwan, M.P.; Zhao, Y.T. The Effect of Urbanization and Farmland Transfer on the Spatial
Patterns of Non-Grain Farmland in China. Sustainability 2017, 9, 1438. [CrossRef]

Peng, J.; Chen, ]J.; Su, C.; Wu, Z,; Yang, L.; Liu, W. Will land circulation sway “grain orientation”? The impact of rural land
circulation on farmers’ agricultural planting structures. PLoS ONE 2021, 16, e0253158. [CrossRef]

Jiang, G.; Hu, H. Will industrial and commercial capitals investing in agriculture lead to “non-grain” use of farmers’ land?
Empirical evidence from the CLDS data. Financ. Trade Res. 2021, 32, 41-51.

Liu, Y.; Wang, C.; Tang, Z.; Nan, Z. Will farmland transfer reduce grain acreage? Evidence from Gansu province, China. China
Agric. Econ. Rev. 2018, 10, 277-291. [CrossRef]

Qiu, T; Choy, S.T.B.; Li, S.; He, Q.; Luo, B. Does land renting-in reduce grain production? Evidence from rural China. Land Use
Policy 2020, 90, 104311. [CrossRef]

Qian, L.; Yuan, H,; Liu, J.; Hong, M. Does transfer of farmland affect grain planting structure? J. Agrotech. Econ. 2018, 280, 63-74.
Peng, D.; Li, ].; Paudel, K,; Mi, Y. Land transfer and food crop planting decisions in China. Appl. Econ. Lett. 2021, 28, 1777-1783.
[CrossRef]

Bi, X.; Zhou, ].; Zou, W. The effect of operation scale on farmers’ planting structure selection under the constraints of family labor.
China Land Sci. 2020, 34, 68-77.

Li, K;; Yang, H. The impact of labor transfer, land transfer and spillover effects over the planting structure of farmers. J. Hunan
Univ. Sci. Technol. 2021, 24, 77-89.

Luo, B;; Jiang, X;; Li, S.; Qiu, T. Does Land Transfer Lead to“Non-Grain Growing”in Agricultural Planting Structure. Jianghai Acad.
J. 2018, 2, 94-101.

Liu, H.; Zhang, L. Will the transfer of agricultural land lead to the “non-grain” growing? Rural Econ. 2020, 457, 45-53.

Yuan, S.; Wang, J. Involution Effect: Does China’s Rural Land Transfer Market Still Have Efficiency? Land 2022, 11, 704. [CrossRef]
Guo, Y.; Wang, J. Identifying the Determinants of Nongrain Farming in China and Its Implications for Agricultural Development.
Land 2021, 10, 902. [CrossRef]

Zhang, Z.; Du, Z. Will land circulation definitely lead to “non-grain”? Econ. Perspect. 2015, 655, 63-69.

HU, Y, You, E; Luo, Q. Characterizing the attitudes of the grain-planting farmers of Huaihe Basin, China. Food Policy 2018, 79, 224-234.
[CrossRef]

Peng, L.; Zhou, X.; Tan, W.; Liu, J.; Wang, Y. Analysis of dispersed farmers’ willingness to grow grain and main influential factors
based on the structural equation model. J. Rural Stud. 2022, 93, 375-385. [CrossRef]

Cheng, X; Tao, Y.; HUang, C.; Yi, J.; Yi, D.; Wang, E; Tao, Q.; Xi, H.; Qu, W. Unraveling the Causal Mechanisms for Non-Grain
Production of Cultivated Land: An Analysis Framework Applied in Liyang, China. Land 2022, 11, 1888. [CrossRef]

Zhu, Z.; Dai, Z.; Li, S.; Feng, Y. Spatiotemporal Evolution of Non-Grain Production of Cultivated Land and Its Underlying Factors
in China. Int. J. Environ. Res. Public Health 2022, 19, 8210. [CrossRef]

Feng, Y,; Ke, M.; Zhou, T. Spatio-Temporal Dynamics of Non-Grain Production of Cultivated Land in China. Sustainability 2022, 14, 14286.
[CrossRef]

Wen, Z.; Hou, ]J.; Zhang, L. A comparison of moderator and mediator and their applications. Acta Psychol. Sin. 2005, 37, 268-274.
National Bureau of Statistics of China. China Rural Statistical Yearbook; China Statistics Press: Beijing, China, 2021.

Department of Rural Economic System and Management, Ministry of Agriculture and Rural Affairs. Annual Statistical Report of
China’s Rural Operation and the Management; China Agriculture Press: Beijing, China, 2019.

Department of Policy and Reform, Ministry of Agriculture and Rural Affairs. Annual Statistical Report of China’s Rural Policy and
Reform; China Agriculture Press: Beijing, China, 2021.

Price Department, National Bureau of Statistics. National Compilation of Costs and Benefits of Agricultural Products; China Statistics
Press: Beijing, China, 2021.


http://doi.org/10.1016/j.jclepro.2011.10.042
http://doi.org/10.1016/j.landusepol.2019.104435
http://doi.org/10.1016/j.landusepol.2022.106466
http://doi.org/10.3390/foods11213494
http://doi.org/10.3390/su15010379
http://doi.org/10.1155/2021/9491240
http://doi.org/10.1016/j.landusepol.2021.105621
http://doi.org/10.3390/su9081438
http://doi.org/10.1371/journal.pone.0253158
http://doi.org/10.1108/CAER-04-2017-0072
http://doi.org/10.1016/j.landusepol.2019.104311
http://doi.org/10.1080/13504851.2020.1854432
http://doi.org/10.3390/land11050704
http://doi.org/10.3390/land10090902
http://doi.org/10.1016/j.foodpol.2018.07.007
http://doi.org/10.1016/j.jrurstud.2020.01.001
http://doi.org/10.3390/land11111888
http://doi.org/10.3390/ijerph19138210
http://doi.org/10.3390/su142114286

Land 2023, 12, 688 16 of 16

54.

55.

56.

57.

58.

59.

60.

61.
62.

63.

64.
65.

66.

67.

Yu, S.; Zheng, B.; Xiong, F,; Liu, Y.; Chen, J. An empirical study on the impact of non-grain planting on land transfer decisions
based on binary Logit model. Int. ]. New Dev. Eng. Soc. 2021, 5, 1-4.

Li, X.; Cheng, B.; Li, Y.;; Duan, J.; Tian, Y. The Relationship Between Enterprise Financial Risk and R&D Investment Under the
Influence of the COVID-19. Front. Public Health 2022, 10, 910758. [PubMed]

Li, B.; Shen, Y. Effects of land transfer quality on the application of organic fertilizer by large-scale farmers in China. Land Use
Policy 2020, 100, 105124. [CrossRef]

Wang, Y.; Li, X;; Xin, L.; Tan, M.; Li, W. The impact of farm land management scale on agricultural labor productivity in China
and its regional differentiation. . Nat. Resour. 2017, 32, 539-552.

Lind, ].T.; Mehlum, H. With or Without U? The Appropriate Test for a U-Shaped Relationship. Oxf. Bull. Econ. Stat. 2010, 72, 109-118.
[CrossRef]

Luo, B. 40-year reform of farmland institution in China: Target, effort and the future. China Agric. Econ. Rev. 2018, 10, 16-35.
[CrossRef]

Zhu, D.; Zhang, M.; Liu, C. Does agricultural mechanization drive the “grain-oriented” of planting structure? World Agric. 2021,
502, 27-34.

Luo, B.; Zhang, L.; Qiu, T. Logics of small households’ grain production. South China J. Econ. 2018, 347, 1-28.

Zhang, T. Why are Chinese small farmers planting more grain crops?—Review of the Logic of Grain Planting (2018). China Agric.
Econ. Rev. 2020, 12, 173-175. [CrossRef]

Zhao, X; Liu, Z. “Non-grain”or“grain-oriented”: An analysis of trend of farmland management. J. South China Agric. Univ. 2021,
20, 78-87.

Rada, N.; Fuglie, K. New perspectives on farm size and productivity. Food Policy 2019, 84, 147-152. [CrossRef]

Li, G.; Feng, Z.; You, L.; Fan, L. Re-Examining the inverse relationship between farm size and efficiency: The empirical evidence
in China. China Agric. Econ. Rev. 2013, 5, 473-488. [CrossRef]

Fei, R.; Lin, Z.; Chunga, ]. How land transfer affects agricultural land use efficiency: Evidence from China’s agricultural sector.
Land Use Policy 2021, 103, 105300. [CrossRef]

Wang, X.; Yamauchi, F.; Huang, J. Rising wages, mechanization, and the substitution between capital and labor: Evidence form
small scale farm system in China. Agric. Econ. 2016, 47, 309-317. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


http://www.ncbi.nlm.nih.gov/pubmed/35991059
http://doi.org/10.1016/j.landusepol.2020.105124
http://doi.org/10.1111/j.1468-0084.2009.00569.x
http://doi.org/10.1108/CAER-10-2017-0179
http://doi.org/10.1108/CAER-10-2018-0211
http://doi.org/10.1016/j.foodpol.2018.03.015
http://doi.org/10.1108/CAER-09-2011-0108
http://doi.org/10.1016/j.landusepol.2021.105300
http://doi.org/10.1111/agec.12231

	Introduction 
	Materials and Methods 
	Variable Selection 
	Explained Variable 
	Core Explanatory Variable 
	Moderating Variables 
	Control Variables 

	Model Building 
	Benchmark Regression Model 
	Moderating Effect Model 

	Data Sources and Descriptive Statistics 
	Data Sources 
	Descriptive Statistical Analysis 


	Results 
	The Impact of Land Transfer Area on the NGPOCL 
	Regression Results 
	Robustness Test of the Model 

	Spatial Heterogeneity of the Impact 
	Moderating Effect of the Rural Land Transfer Quality 

	Discussion 
	Compared with Previous Studies 
	Interpretations of the Results 
	Discrimination of NGPOCL and GOPOCL 
	Policy Implications 
	Research Limitations and Future Directions 

	Conclusions 
	References

