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Abstract: Farmland transfer is conducive to the rational allocation of farmland resources and scaling
of agricultural production in China. The Chinese government launched a pilot program to subsidize
moderate-scale farmland management in 2016, yet the perception of the program and its effects are
rarely empirically tested using micro-level data. Using data on 523 households extracted from a rural
household survey, the Probit and Tobit model results determined a significant positive impact of the
perception of moderate-scale subsidies on both farmland transfer behavior and farmland transfer area.
If the household knows about the moderate-scale subsidy policy, then it is 19.2% more likely to have
moderate-scale land endowment, and the household has 17.626 ha more inflow land than that who do
not know the policy. The results show that only 5% of the households know the moderate-scale subsidy
policy, thus hindering the process of farmland transfer. Additionally, high levels of educational
attainment and non-agricultural income promote farmers’ decisions to transfer farmland and to
expand farmland areas for moderate-scale households. However, age, household size, the family
dependency ratio, and non-agricultural labor are obstacles to farmland transfer. The findings imply
that the government should adopt a more effective policy transmission mechanism to increase the
proportion of knowing the subsidy policy for both small-scale and moderate-scale households.

Keywords: farmland transfer; perception of subsidy policy; small-scale households; moderate-scale
households

1. Introduction

There is a long-standing international debate on small-sized versus large-sized farms given the
inherent tension between food security and agricultural production efficiency [1,2]. According to the
2016 Global Food Policy Report, small- and medium-sized farms are the main contributors to global
food security and nutrition [3]. More than half of the world’s food supply is produced by small-sized
farms, and the proportion is larger in low-income countries. Meanwhile, over 40% of global population
depends on agriculture for their livelihood [1]. Therefore, many scholars reached a consensus that,
when characterized as moderate-scale, smaller-sized farms will have a higher crop yield and play a
significant role in food security for the low-income community [4–6].

In comparison with the large-sized farms in the United States (US) (178.87 ha in 2016), the average
size of Chinese family farms in 2016 was 23.8 ha [7], and China’s agriculture is primarily dominated
by small farms [8]. China’s farmland resources are relatively limited. With only 7% of the world’s
farmlands, China has difficulty in feeding 20% of the world’s population [9]. According to the Chinese
Ministry of Agriculture, the total farmland area in China was 134.96 million ha, but the average
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farmland area per household was less than 0.4 ha in 2016. The current situation gives rise to the
growing contradiction between humans and farmland, and the resulting difficulties in agricultural
operations [10]. Owing to the shortcomings of resources, labor force dynamics, agricultural machinery,
and technology, the production cost of crops in China is obviously higher than that of other major
crop-producing countries, such as the US, Canada, and Brazil [11]. Under these circumstances, China
is one of the largest food importers in the world [12]. Meanwhile, urban expansion results in less
available land for agriculture and greater pressure on food security in China [13]. Based on the current
situation, the Chinese government formulated a national grain self-sufficiency target of 95% [14].
Compared with the current small-sized farms, moderate-scale farms which are more conducive to
agricultural production at scale can alleviate China’s food security problems to some extent [15].
However, there are still many challenges to realizing moderate-scale production across the whole
country. Several developing countries are in similar situations, such as India, Indonesia, and other
Asian countries [16–18].

The Chinese government took measures to guide the process of farmland transfer to achieve
moderate-scale production [10]. Several scholars studied a great number of the determinants of
farmland transfer, including resource endowment, household characteristics, individual characteristics,
and policy and systems (Table 1). Similar to China, Organization for Economic Co-operation and
Development (OECD) countries like France and Japan are characterized by small-farm agriculture.
Both countries implemented subsidy policies to protect farmers with farmland outflow. In contrast,
the Chinese government issued subsidy policies to motivate moderate-scale production of farmers
with farmland inflow in 2015 [19]. In addition, the Chinese government also implemented a series
of policies to promote farmland transfer, including improving the registration system of farmland
contractual management rights, strengthening control of land use, encouraging innovation in forms
of farmland transfer, standardizing the behavior of farmland transfer, and so on [20,21]. With great
effort from the Chinese government, the total area of transferred farmland reached 31.40 million ha by
the end of 2016, over one-third of the total area of contracted farmland (farmland area allocated to
each rural household by collective economic organizations under the contract responsibility system
issued by the Chinese government in 1991) [22]. Farmland transfer is of great benefit to rural economic
development, which is to be further promoted in China.

Table 1. Determinants of farmland transfer behavior in previous studies.

Determinants Mechanism Reference

Resource
endowment

Topography Flat farmland is easier to be transferred. [23,24]

Soil quality High-quality farmland is easier to be
transferred. [25]

Farmland fragmentation Fragmented farmland is more difficult to be
transferred. [23,26]

Regional economic
development

High level of regional economic development
promotes farmland transfer. [27]

Production mode Optimized production mode is beneficial to
farmland transfer. [25]

Irrigation conditions Improved irrigation conditions are conducive
to farmland transfer. [28]

Distance from farmland
to product markets

The distance indirectly affects the demand of
farmland in the land market. [27,29]

Area of farmland per
capita

More area of farmland per capita promotes
farmland transfer. [23,24,29]

Agricultural income per
unit area

More agricultural income per unit area
obstructs farmland transfer. [27]

Household
characteristics

Proportion of agriculture
labor

Sufficient agricultural labor hinders farmland
transfer. [24,27]

Family assets Households with more family assets are
reluctant to transfer farmland. [25]
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Table 1. Cont.

Determinants Mechanism Reference

Household size Household size has a negative impact on
farmland transfer. [30]

Family demographic
structure

Households with more children and labor are
more willing to transfer farmland. [23,31–33]

Family Engel coefficient Low family Engel coefficient fosters farmland
transfer. [27,29]

Individual
characteristics

Non-agriculture
employment

Opportunities of non-agricultural
employment promote farmland transfer. [23,34]

Non-agriculture income Non-agricultural income positively affects
farmland transfer. [35–37]

Educational attainment High educational attainment accelerates
farmland transfer. [24,29]

Health level Improved nutritional status hinders farmland
transfer. [24]

Age Old farmers are more reluctant to transfer
land. [24,29]

Policy and
systems

Policy reform Public policy reform fosters farmland
transfer. [38]

Land property rights Clear property rights have a positive
influence on farmland transfer. [39–41]

Land market Incomplete land market resists farmland
transfer. [33,38]

Although promoting agricultural development, farmland transfer has certain negative social
and environmental consequences. Due to the special Hukou system in China (Chinese people are
registered according to their urban or rural location of origin), it is difficult for individuals with rural
Hukou status to find jobs in cities after farmland outflow without an effective governmental support
system [42]. In addition, farmland transfer will drive agricultural intensification, which might have
negative effects on biodiversity [43] and climatic conditions [44]. In the process of farmland transfer,
the Chinese government is gradually realizing these problems and adopting corresponding policy
adjustments accordingly. For instance, the Hukou system was reformed to eliminate barriers between
urban and rural areas and to protect the rights of the rural population.

The moderate-scale subsidy policy is one of the most important policies issued by the Chinese
government to accelerate farmland transfer [19]. Since the reform of the country’s subsidy policies
in 2015, agricultural subsidies in China mainly include soil fertility subsidies and moderate-scale
subsidies. The objective of moderate-scale subsidies is to promote farmland transfer and to change the
present situation of small-farm agriculture in China. The contents of the moderate-scale subsidy policy
comprise loan discounts, technology promotion, and service subsidies. The standard and amount of
the subsidies vary among the different provinces. The Chinese government selected five provinces to
carry out pilot reforms, including Anhui, Shandong, Hunan, Sichuan, and Zhejiang. As one of the
pilot sites, Shandong Province is the main research area of our study. In order to fully mobilize the
enthusiasm of farmers and promote moderate-scale production, the Shandong government subsidized
$136 per ha for households with farmland area between 3.33 ha and 13.33 ha [45]. Households with
farmland area over 13.33 ha can obtain up to $1818 from the government. According to the policy, we
classify rural households in Shandong Province into small-scale households (with farmland area less
than 3.33 ha) and moderate-scale households (with farmland area above 3.33 ha).

Several scholars carried out researches on the effect of farmers’ perception on realization of the
subsidy policies’ objectives. Yi et al. [46] used panel data from the Research Center for Rural Economy
(RCRE) and showed that 86% of the households receive subsidies and almost all of the households
know their subsidy levels. Yi et al. concluded that farmers with a positive perception of the wired
grain subsidies are willing to change their mode of agricultural production and management. In Hubei
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Province, Meng [47] found that farmers who have knowledge of the grain subsidy policy remain in
rural areas, thereby affecting farmland transfer. Meng stated that the grain subsidy policy prevents
farmers from leaving rural areas; therefore, more farmers are reluctant to conduct farmland outflow.
Raut and Sitaula [48] examined the perception of fertilizer subsidy policy in Nepal based on data from
a survey conducted in 1038 households. They stated that, although only a few farmers are aware of the
changes in the subsidy policy, most of them are satisfied and would take action to expand production
to make the policy effective.

In summary, among the studies of farmers’ perceptions of subsidy policies, most studies
concentrated on whether farmers’ knowledge of policy affects their decision-making with respect
to grain production. However, relatively few studies focused on the effect of the perception of
subsidy policies on farmland transfer decisions. More specifically, few scholars focused on the new
moderate-scale subsidy policy, and even fewer discussed the effects of knowing the moderate-scale
subsidy policy on farmland transfer decision-making.

Hence, the overall goal of this paper is to study the effect of farmers’ perceptions of the
moderate-scale subsidy policy on farmland transfer. To realize this goal, we focus on two specific
objectives: (a) evaluating the factors affecting the total rural households’ decisions on farmland
transfer, and (b) discussing the determinants of the inflow area and total farmland area holdings by
moderate-scale households.

2. Approach and Methods

2.1. Sampling

The data used in this study were collected from a representative survey conducted in the main
grain-producing areas located in Shandong Province in China in 2017 (data for 2016). For the sake of the
randomness of samples, rural areas in Jinan, Weifang, and Dezhou municipalities were chosen as the
main research objectives according to their high, medium, and low levels of socioeconomic development,
respectively. According to the Shandong Statistical Yearbook (2018), the average proportion of the
rural population for the three municipalities was 38% in 2017, compared to the national average of
41%. The disposable income per capita of rural residents in each of the three municipalities was $2514,
$2642, and $2029, respectively. In that year, the disposable income per capita of the whole country was
$2035. Furthermore, the farmland area per capita in the three municipalities was 0.084 ha, while that of
the whole country was 0.091 ha [49]. Thus, the rural area of three municipalities can be considered as
approximately representative of the overall level of rural development in China.

The second step of the sample selection involved choosing administrative villages and households.
Within each city, seven administrative villages were selected based on their agricultural development
levels (Figure 1). Based on family income level, 20 households were chosen in each village. In addition,
to guarantee the integrity of the samples, a set number of moderate-scale households were investigated.
In total, 423 small-scale households (163 in Jinan, 210 in Weifang, and 150 in Dezhou) and 100
moderate-scale households (62 in Jinan, 25 in Weifang, and 13 in Dezhou) were interviewed in the
field survey.

As one of the largest agricultural provinces in China, Shandong Province is a pilot area for
moderate-scale subsidies in China. Located in the plains of northern China, Shandong Province
has farmland area of 7.62 million ha, accounting for 5.65% of the total farmland area in China [49].
According to the Shandong Statistical Yearbook (2018), the total agricultural gross domestic product
(GDP) was $67 billion, and the agricultural output was 53 million tons in 2017. The rural population
was 15,965 spread among 4,882 households at the end of 2017. Agricultural resources, including
farmland resources and labor resources, are abundant in Shandong Province; however, the resources
are not allocated rationally [50]. Under the moderate-scale subsidy policy and related social security
system, the farmland transfer transactions are increasing steadily in Shandong Province. The area
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of transferred farmland in Shandong Province accounted for 32.3% of the total area of contracted
farmland by 2017 [51].Sustainability 2019, 11, x FOR PEER REVIEW 5 of 15 
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Figure 1. Map of sample village distribution.

2.2. Data Collection

This survey collected data from a field study to examine the determinants for farmland transfer.
The data mainly consisted of farmland situation, farmer characteristics, household characteristics, and
non-agricultural income levels. Firstly, the farmland situation at the household level was investigated.
The questionnaires contained the following information: (1) the area of the contracted farmland; (2) the
cumulative reduction of farmland area due to a change of use, damage, or other reasons; (3) the area of
farmland inflow from renting or staking in; and (4) the area of farmland outflow from subcontracting,
transferring with compensation, or leasing. These data were collected to reflect farmland under
management in each household by the end of 2016. Secondly, each farmer’s characteristics, including
age, educational attainment, and knowledge of the moderate-scale subsidy policy, were investigated
in the questionnaires. Thirdly, household characteristics, including household sizes, average ages,
employment situations, and incomes, were investigated. The ages of all family members were used
to calculate the average age of the household. The family dependency ratio was calculated as the
non-labor population divided by the labor population. Furthermore, the proportions of farmers’
non-agricultural labor and income were also calculated (The questionnaire about farmers’ policy
perception is shown in Table S1 of Supplementary Materials).

The effect of each factor on the farmland transfer is further discussed in a later section of this
paper. On the basis of the investigated data, we analyzed the main reasons driving farmland inflow
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in both small-scale and moderate-scale households. In addition, we explored the factors affecting
farmland inflow area and total farmland area in moderate-scale households.

2.3. Empirical Approach

We conducted two types of analysis, a Probit regression and a Tobit regression, to explore the
relationship between the variable of knowing the policy and farmland transfer, respectively. The Probit
model was used to analyze different determinants of the decision to become a moderate-scale household.
The Tobit model was further applied in the analysis of the determinants of the inflow area and the total
area of moderate-scale households.

2.3.1. Probit Regression

Probit model is commonly used to solve the problem of discrete dependent variables in agricultural
economy. The model is formulated as follows:

P(y = 1 | x) = α + βKi + γFi + θHi + ui, (1)

P(y = 0 | x) = α + βKi + γFi + θHi + ui, (2)

where P refers to the probability of being a moderate-scale household, Ki represents the variable
of knowing the policy (1 = yes, 0 = no), and Fi represents the vector of household characteristics.
These characteristics include household size, dependency ratio, average age of family members,
proportion of non-agricultural labor, and non-agricultural income in 2016. Previous studies confirmed
the influence of these variables on farmland transfer. Household size and family farm scale have
a negative correlation, which indicates that, with more family members, a rural household is more
reluctant to conduct farmland inflow [31]. Moreover, a high family dependency ratio will inhibit
land inflow decision-making [32]. In addition, age blocks the process of farmland transfer, owing
to the conservative mindset of older farmers [24]. Lastly, higher non-agricultural employment and
income play a negative role in the inflow of farmland [26,27]. Hi represents the vector of characteristics
of household head, such as age, square of age, and educational attainment. The positive effect of
educational attainment on farmland decisions was identified by Xu et al. [36]. The characteristics of
the variables are shown in Table 2. The error term is represented by ui.

2.3.2. Tobit Regression

In addition, a Tobit regression can deal with truncated data; thus, we adopted this approach
as a regression model for analyzing the impact of knowing the subsidy policy on the farmland area.
The Tobit model is formulated as follows:

Y∗i = α + βKi + γFi + θHi + ui, (3)

Y∗i = Yi if Y∗i > 0, (4)

Y∗i = Yi if Y∗i ≤ 0, (5)

where Yi represents inflow and total farmland area of moderate-scale households. Control variables in
the Tobit regression are the same as in the Probit regression.

3. Results

3.1. Descriptive Statistics of Farmland Transfer Decisions and Their Determinants

As shown in Table 2, 423 small-scale households and 100 moderate-scale households were
investigated. Only 5% of the investigated farmers knew the moderate-scale subsidy policy, implying
that a large number of farmers were absolutely ignorant of the policy. The average household size
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and family dependency ratio in the samples were 4 and 0.85, respectively (Table 2). With respect to
farmers’ characteristics, farmers received poor education, and most farmers only reached primary or
junior high school levels. Low educational attainment is bound to have a negative influence on their
decision-making regarding farmland transfer to some extent. The farmers’ average age was 54, which
indicates that some of the farmers might have been suffering from mid-life crises and shouldering
heavy burdens [45]. Regarding the level of non-agricultural employment, the survey found that
the average proportion of the non-agricultural population in households was 30% and the average
non-agricultural income was approximately $ 7625.5.

Table 2. Characteristics of rural households.

Variables Define/Measurement (1)
Mean

(2)
Var

(3)
Min

(4)
Max

(1) Moderate-scale households (1 = yes; 0 = no) 0.20 0.40 0 1
(2) Knowing the policy (1 = yes; 0 = no) 0.05 0.21 0 1
(3) Household size Number of people 3.98 1.73 1 10
(4) Family dependency ratio % 0.85 0.92 0 3
(5) Average age of household members Years 43.84 13.59 15.75 82.5
(6) Non-agricultural labor proportion % 30.25 40.73 0 100
(7) Non-agricultural income Dollars 7625.5 3861.9 0 534,303
(8) Age of household head Years 54.84 11.19 23 83
(9) Square of age of household head — 3133 1233 529 6889

(10) Educational attainment

(1 = illiterate; 2 =
primary school; 3 =
junior high school; 4 =
senior high school; 5 =
college or above)

2.90 0.88 1 5

There was farmland inflow in 119 small-scale households and 89 moderate-scale households
(Figure 2a). Most moderate-scale households tended to have production at scale, and several small-scale
households had the ability to expand their agricultural production to become moderate-scale households.
A similar survey in Jiangxi Province showed that there were 775 households with farmland transfer
behaviors, of which 323 rural households had inflow behaviors in 1396 valid questionnaires [52].
The number of households with farmland outflow was much lower than those with farmland inflow,
which is consistent with research from Xu [53] and Yang and Chen [54]. This is mainly because these
small-scale households acquire enough income from non-agricultural employment that it becomes an
opportunity for them to separate themselves from agricultural production. In general, the proportion
of households who had both farmland transfer inflow and outflow was 3.82%.

Figure 2b presents the area of farmland inflow and outflow. The area of farmland outflow was
less than 4 ha in almost all the samples. Considering farmland inflow, 137 households with less than
4 ha inflow area were mainly small-scale households. These small-scale households had the ability
to transform into moderate-scale households; however, the area of farmland inflow was still low.
The area of farmland inflow in 9.56% of households varied from 4 ha to 12 ha, which is enough to make
small-scale households become moderate-scale households. When realizing scale production, rural
households can receive moderate-scale subsidies. In addition, a small number of farmers had farmland
inflow areas exceeding 12 ha, which is beneficial for the reform of the agricultural management mode
in the long run.



Sustainability 2019, 11, 2393 8 of 15Sustainability 2019, 11, x FOR PEER REVIEW 8 of 15 

 

(a) (b) 

Figure 2. (a) Farmland transfer behaviors; (b) area of farmland transfer. 

3.2. Empirical Results 

To better understand the determinants of small-scale households and moderate-scale 

households’ decisions regarding farmland transfer, the Probit model was utilized. 

Most importantly, the results show that farmers prefer to transfer farmland when they know the 

moderate-scale subsidy policy (Table 3). If the farmers know about the moderate-scale subsidy policy, 

then they are 19.2% more likely to have moderate-scale land endowment. However, a large 

proportion of farmers do not have effective access to timely and advantageous subsidy policy 

information as a consequence of information delay and information asymmetry [55]. 

Table 3 also shows other important factors affecting farmland transfer. Non-agricultural 

employment significantly hinders farmland inflow. As more family members obtain jobs in non-

agricultural industries, households’ willingness to transfer farmland is greatly weakened. In 

addition, farmland transfer behavior is negatively related to household size, average age of 

household members, and family dependency ratio. All three variables represent the farmers’ 

challenges in supporting the family [32]. In addition, the higher the farmers’ level of educational 

attainment is, the more willing they are to transfer farmland. High educational attainment allows 

farmers to have sufficient ability to anticipate the market and understand the subsidy policy. At the 

same time, farmers with higher educational attainment will have a better understanding of both the 

local farmland environment and the regional development environment [36]. Moreover, rural labor 

participants with higher educational attainment are more likely to obtain a job after farmland outflow 

[56]. 

Although the results of each municipality are basically the same as that of the overall samples, 

there are significant differences among the three municipalities. Farmers in Dezhou and Jinan are 

willing to transfer farmland when they know the moderate-scale subsidy policy well, while there is 

no significance in Weifang. Similarly, educational attainment plays a significant role in motivating 

farmers to transfer farmland in Dezhou and Jinan, but its influence on farmers’ behavior in Weifang 

is not significant. In addition, family dependency ratio has a significant adverse impact on farmland 

transfer in Weifang and Dezhou. Regarding the effect of age, the results showed that middle-aged 

people in Dezhou tend to be moderate-scale households, while young and old people in Jinan prefer 

to be moderate-scale households. The fact is due to that Jinan is closer to an urban area, and most 

middle-aged farmers in Jinan are more willing to seek non-agricultural employment. 

 

37
11

256

89

0 9

0

50

100

150

200

250

300
T

h
e 

n
u

m
b
er

 o
f 

h
o
u
se

h
o
ld

s

Small-scale households

Moderate-scale households

56

1 0 0 0

137

49

28

10 6

0

40

80

120

160

T
h

e 
n

u
m

b
er

 o
f 

h
o

u
se

h
o

ld
s

Area(ha) 

Farmland outflow

Farmland inflow

Figure 2. (a) Farmland transfer behaviors; (b) area of farmland transfer.

3.2. Empirical Results

To better understand the determinants of small-scale households and moderate-scale households’
decisions regarding farmland transfer, the Probit model was utilized.

Most importantly, the results show that farmers prefer to transfer farmland when they know the
moderate-scale subsidy policy (Table 3). If the farmers know about the moderate-scale subsidy policy,
then they are 19.2% more likely to have moderate-scale land endowment. However, a large proportion
of farmers do not have effective access to timely and advantageous subsidy policy information as a
consequence of information delay and information asymmetry [55].

Table 3 also shows other important factors affecting farmland transfer. Non-agricultural
employment significantly hinders farmland inflow. As more family members obtain jobs in
non-agricultural industries, households’ willingness to transfer farmland is greatly weakened.
In addition, farmland transfer behavior is negatively related to household size, average age of
household members, and family dependency ratio. All three variables represent the farmers’ challenges
in supporting the family [32]. In addition, the higher the farmers’ level of educational attainment
is, the more willing they are to transfer farmland. High educational attainment allows farmers to
have sufficient ability to anticipate the market and understand the subsidy policy. At the same time,
farmers with higher educational attainment will have a better understanding of both the local farmland
environment and the regional development environment [36]. Moreover, rural labor participants with
higher educational attainment are more likely to obtain a job after farmland outflow [56].

Although the results of each municipality are basically the same as that of the overall samples,
there are significant differences among the three municipalities. Farmers in Dezhou and Jinan are
willing to transfer farmland when they know the moderate-scale subsidy policy well, while there is
no significance in Weifang. Similarly, educational attainment plays a significant role in motivating
farmers to transfer farmland in Dezhou and Jinan, but its influence on farmers’ behavior in Weifang is
not significant. In addition, family dependency ratio has a significant adverse impact on farmland
transfer in Weifang and Dezhou. Regarding the effect of age, the results showed that middle-aged
people in Dezhou tend to be moderate-scale households, while young and old people in Jinan prefer
to be moderate-scale households. The fact is due to that Jinan is closer to an urban area, and most
middle-aged farmers in Jinan are more willing to seek non-agricultural employment.
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Table 3. Determinants of small-scale or moderate-scale land resource endowment.

Variables

Dependent Variable: Small-Scale
or Moderate-Scale Land Resource

Endowment
Dezhou Jinan Weifang

Coefficients Marginal Effects Coefficients Marginal Effects Coefficients Marginal Effects Coefficients Marginal Effects

(1) Knowing the policy (1 = yes;
0 = no)

1.220 *** 0.192 *** 1.940 ** 0.162 *** 0.943 * 0.203 * 0.821 0.103
(3.839) (3.991) (2.439) (2.709) (1.649) (1.697) (1.560) (1.618)

(2) Household size (number
of people)

−0.144 ** −0.028 *** −0.364 −0.026 −0.064 −0.019 0.208 0.003
(−2.116) (−2.844) (−1.597) (−1.635) (−0.702) (−0.702) (1.014) (1.025)

(3) Family dependency ratio (%) −0.207 * −0.045 ** −1.037 −0.109 * −0.091 −0.002 −1.374 *** −0.122 **
(−1.680) (−2.033) (−1.468) (−1.509) (−0.395) (−0.396) (−2.923) (−3.240)

(4) Average age of household
members (years)

−0.022 ** −0.003 ** −0.056 −0.005 −0.016 −0.004 −0.002 −0.002
(−2.003) (−2.011) (−1.642) (−1.692) (−0.963) (−0.969) (−0.055) (−0.055)

(5) Non-agricultural
proportion (%)

−0.016 *** −0.007 *** −0.036 ** −0.001 ** −0.017 *** −0.003 *** −0.010 ** −0.002 ***
(−6.649) (−7.004) (−2.148) (−2.268) (−5.085) (−6.486) (−2.527) (−2.677)

(6) Non-agricultural income in
2016 (dollars)

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
(1.358) (1.301) (0.632) (0.634) (1.120) (1.127) (1.002) (1.011)

(7) Age of household head
(years)

0.035 −0.010 −0.290 −0.024 * 0.221 ** 0.047 ** 0.145 0.050
(0.567) (−1.035) (−1.631) (−1.722) (2.114) (2.174) (0.598) (0.599)

(8) Square of age of household
head

−0.001 0.000 0.003 * 0.000 * −0.003 *** −0.001 *** −0.002 −0.001
(−1.175) (0.328) (1.656) (1.742) (−2.624) (−2.743) (−0.905) (−0.910)

(9) Educational attainment (1 =
illiterate; 2 = primary school; 3 =
junior high school; 4 = senior
high school; 5 = college or above)

0.443 *** 0.048 *** 0.523 * 0.048 * 0.674 *** 0.132 *** 0.329 0.055

(4.030) (3.244) (1.703) (1.738) (3.893) (4.375) (1.273) (1.297)

(10) Jinan (1 = yes; 0 = no) 0.880*** 0.129*** – – – – – –
(4.141) (4.285) – – – – – –

(11) Weifang (1 = yes; 0 = no) 0.282 0.020 – – – – – –
(1.204) (0.649) – – – – – –

(12) Observations 523 523 163 163 210 210 150 150
(13) R2 0.554 0.425 0.451 0.360
(14) Chi2 282.550 38.540 114.820 48.610

The t-statistics are shown in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1. The marginal effects of the coefficients are shown in column 2.
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A total of 100 moderate-scale households were interviewed to analyze the present situation of
farmland resources. According to the survey, the average farmland area in moderate-scale households
is 16.33 ha, while the average inflow area is 15.80 ha. The inflow area occupies the majority of the total
farmland area in moderate-scale households. Subsequently, the Tobit model was applied to study the
relationship between the farmland inflow and total farmland area and their determinants.

The results revealed that knowing subsidy policy is the major factor affecting the moderate-scale
households’ decisions on the area of farmland inflow (Table 4). The household knowing the policy
has 17.626 ha more inflow land than that which does not know the policy. The proportion of
moderate-scale households knowing the content of the subsidy policy is 12%, which is higher than
that of small-scale households. Moderate-scale households pay more attention to the subsidy policy
information pertaining to their circumstances. Economic compensation can enhance the enthusiasm
of moderate-scale households and motivate them to make joint efforts toward farmland inflow and
improving farmland quality [57]. In addition, farmers’ perceptions of policy can serve as an impetus to
the rational allocation of farmland resources to maximize output and profits [58].

As shown in Table 4, another main factor affecting farmland area in moderate-scale households
is educational attainment. Farmers with higher educational attainment are more likely to change
their traditional attitudes toward agricultural production and transfer farmland to achieve further
accumulation of other production factors [27,59]. Moreover, farmers with higher levels of education
can take advantage of local resource endowments to increase the content of science and technology
in their agricultural practices [36]. Therefore, the ability to receive new technologies is vital for
farmland transfer.

It is also necessary to observe the differences among the three municipalities. However, the sample
size of moderate-scale households of each municipality is too small (see Figure S1 in Supplementary
Materials). Hence, the result has no statistical significance.

Table 4. Determinants of farmland area of moderate-scale households.

Variables

Dependent Variable: Farmland Area of
Moderate-Scale Households

Inflow Area Total Area

(1) Knowing the policy (1 = yes; 0 = no) 264.392 *** 247.812 ***
(3.204) (3.183)

(2) Household size (number of people) 4.669 12.126
(0.177) (0.497)

(3) Family dependency ratio (%) 1.062 1.283
(0.023) (0.030)

(4) Average age of household members (years) 1.518 1.407
(0.425) (0.420)

(5) Non-agricultural proportion (%) −0.468 −0.219
(−0.155) (−0.077)

(6) Non-agricultural income in 2016 (CNY) −0.000 −0.000
(−0.659) (−0.662)

(7) Age of household head (years) 6.935 7.388
(0.341) (0.387)

(8) Square of age of household head −0.076 −0.070
(−0.374) (−0.367)

(9) Educational attainment (1 = illiterate; 2 = primary
school; 3 = junior high school; 4 = senior high school;
5 = college or above)

80.850 ** 83.323 **
(2.297) (2.514)

(10) Jinan (1 = yes; 0 = no) 81.260 100.743
(0.969) (1.276)

(11) Weifang (1 = yes; 0 = no) 207.388 ** 218.995 **
(2.245) (2.513)
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Table 4. Cont.

Variables

Dependent Variable: Farmland Area of
Moderate-Scale Households

Inflow Area Total Area

(12) Constant −430.418 −492.201
(−0.840) (−1.022)

(13) Observations 100 100
(14) R2 0.015 0.015
(15) Chi2 19.890 21.190

The t-statistics are shown in parentheses. *** p < 0.01, ** p < 0.05.

4. Discussion and Conclusions

According to the Probit and Tobit model results, knowing the moderate-scale subsidy policy
effectively accelerates farmland transfer behavior and, thus, promotes the moderate-scale production of
small-sized farms. If the household knows about the moderate-scale subsidy policy, then it is 19.2% more
likely to have moderate-scale land endowment. Due to the contribution of moderate-scale households’
perception of the policy, the household has 17.626 ha more inflow land than that which does not know
the policy, and farmland inflow areas dominate the total farmland area in moderate-scale households.

However, only 12% of moderate-scale households know the policy, and the reason for the
ineffectiveness of the subsidy policy is the lack of active participation from the farmers [60]. The farmers’
participation in farmland transfer is significantly affected by their understanding of related policies.
In the meantime, the majority of farmers are insensitive to government subsidy policies due to their lack
of legal consciousness and related knowledge [60]. Farmers’ attitudes of indifference toward the policies
contribute to the misalignment between the government’s supply and the farmers’ demands [61],
which is harmful to long-term economic development in rural areas. Therefore, it is imperative to
improve farmers’ perception of the subsidy policy.

Several studies also revealed that knowing the policy affects the practice of farmland transfer,
which is in accordance with our results. For example, Raut and Sitaula [48] found that, when 12%
of the farmers knew about a change in the fertilizer policy, 44% of those with that knowledge were
willing to adjust their modes of agricultural production and operations. As Meng [47] observed, some
farmers who received subsidies abandoned the opportunity to immigrate to cities. Therefore, rural
labor remaining in rural areas is bound to influence farmland transfer decisions. In contrast, some
researchers found that knowing subsidy policy has little effect on their decisions. Although China
issued policies subsidizing grain seeds and agricultural machines, farmers are reluctant to expand
production as a consequence of the low subsidy allocated to each farmer [62]. Farmers prefer leisure
time when they are unsatisfied with the manner and amount of the subsidies [63]. Once farmers obtain
subsidies, they are willing to invest them in non-agricultural activities that are more profitable [8].
Using panel data from a national survey of 1064 households, Huang et al. [47] found that, although the
total subsidy budget of China government is high, the national grain self-sufficiency goals of China are
not being achieved.

According to the results, other factors also play a crucial role in farmland transfer. Firstly,
educational attainment has a positive influence on farmland transfer [18]. However, the average
educational attainment of all farmers examined in this study ranged from junior high school to
primary school, which indicates that farmers need to be educated further. Next, age has an inverse
relationship with farmland inflow decisions. However, China continues to confront an irreversibly
aging society [64,65]. By the end of 2017, there were 24.9 million people aged over 60 in China,
accounting for 17.3% of the total population [49]. It is necessary to promote transformation among
older farmers with respect to farmland transfer. Thirdly, the household size and family dependency ratio
obstruct small-scale households from becoming moderate-scale households due to multiple generations
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of the family being unable to contribute to the labor force [32]. Ultimately, the non-agricultural labor
level has a negative impact on farmland transfer.

A set of measures must be put into effect to improve rural households’ perception of moderate-scale
subsidy policies. Above all, local governments and agricultural agents should carefully study the
content of moderate-scale subsidy policies in advance to make them more effective. Furthermore, they
must acknowledge that the radiation effect of negative policy perception could prove detrimental
to the policy objectives. It should be guaranteed that policy information will not be distorted in the
process of dissemination. In addition, moderate-scale subsidy policies need to be better aligned with
the differing situations of rural households in order to play a more effective role in realizing the goal of
farmland transfer.

In terms of other determinants, some suggestions are put forward. Considering the positive
effect of educational attainment on farmland transfer, investments should be made in improving rural
education, and equal educational opportunities should be provided to the rural population. In addition,
the formulation of a pension insurance policy and a special social security system is necessary to
encourage older farmers to transfer farmland. From the perspective of household size and family
dependency ratio, policy-makers should pay attention to the pressures of supporting the non-labor
forces in rural households and should provide the necessary support for these households. Finally,
actions should be taken to facilitate rural labor transfer to non-agricultural employment. Society should
supply not only non-agricultural work opportunities but also occupational training and rural labor.

This paper studied the impact of farmers’ perception of moderate-scale subsidy policies on
farmland transfer, which fills in a gap in this research field and has some implications for promoting
land transfer by improving farmers’ awareness of government policies. Beyond China, other countries
in the world implement relevant agricultural subsidy policies. In terms of whether the perception
of these subsidy policies can affect farmers’ decision-making, our study provides some scientific
references. However, there is no empirical study on how to improve the awareness rate of farmers,
which should be the focus of future research. In addition, owing to China’s special national conditions,
small-scale farming will not disappear in the coming decades. The coordination of the transition
of small-scale farming, off-farm employment, and food security will also be important issues for
future studies.
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