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Abstract: The orderly circulation of land can affect the structure of the agricultural industry, improve
the level of agricultural industrialization, and realize the sustainable development of agriculture.
Located in the inland of southwest China, Chongqing is the core area of China’s Three Gorges
Reservoir area, with obvious mountain characteristics. The characteristics and influencing factors of
land transfer here can guide the reformation of land policy in other rural areas. Therefore, based on
the survey data of 1015 mountain farmers in Chongqing, this paper employs a multi-class logistic
model to analyze the above issues. The results show the following: (1) The phenomena of “zero
rent” and “non-agreement” are widespread, and the spontaneous internal transfer among farmers
is the main influencing factor. The decline in land value, the low degree of foreign investment,
and the low average level of farmers’ understanding of land transfer policies are quite different
from the economically developed plains in the east. (2) Different directions of land circulation have
different influencing factors. (3) The main factors are the total population of rural households, the
proportion of non-agricultural household income, the age of the head of the household, the education
level of the head of the household, the degree of land division, and the quality of land grades that
affect land transfer and development in mountainous areas. Thus, improving the education level or
technological training of farmers, establishing effective market mechanisms, and increasing income
from non-agricultural employment can effectively promote land transfer. Moreover, age-oriented
land policy is easier to implement.

Keywords: land transfer; logistic model; farming households; southwest mountainous region;
Chongqing

1. Introduction

Managing issues concerning agriculture, the countryside, and farmers (“san nong
issue” in Chinese) is a significant factor in China’s development and people’s livelihood.
The “san nong issue” consists of three objectives. To help the rural areas flourish and
develop agriculture, we must protect the interests of farmers, whose most valuable property
is their land. In other words, the key to the “san nong issue” is rural land use. Since the
1978 reform and opening up, China’s rural land system has implemented family contract
management, which initiated the gradual separation of collective ownership of the land
from family contract management rights [1]. The change in the land system has brought
“institutional dividends” to China’s rapid development over the past 40 years [2,3], which
has dramatically promoted agricultural and rural development. Meanwhile, promoting
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land transfer in rural areas and developing moderate-scale operations have been the goals
of China’s rural policy. Chinese laws and local practices have primarily worked in this
direction [4] with the aim of promoting agricultural and industrial restructuring and
enhancing agricultural industrialization through orderly land transfer [5].

After 2012, the “separation of the rural land’s ownership, management rights, contract-
ing rights” and “three rights of rural land” became the necessary direction and ideological
guideline of the new round of land system reform. It aims to promote further separation
of farmers’ contracting and management rights and to clarify ownership rights. In this
way, it identifies the keys to the “san nong issue” as promoting land transfer to accelerate
agricultural modernization and stimulating the endogenous power of agricultural and
rural development. From 2008 to 2017, the area of land transfer in China rapidly expanded
from 109 million mu (1 hectare = 15 mu) to 512 million mu [6]. This comprised a 4.70-fold
increase, with an average annual expansion of 0.45 billion mu; the rate of rural land transfer
rapidly increased from 8.85 to 36.97%, with an average yearly increase of 2.81 percentage
points—a million households, accounting for 31.16% of the total number of families in
contracted farming households nationwide [7]. However, in recent years, land transfer
has become a problematic situation. Furthermore, the “three rights of rural land” and the
issuance of registration of rights certificates have not achieved the expected policy effect of
promoting land transfer [4].

Some deficiencies need to be addressed effectively, such as the problem of rural land
fragmentation [2], lack of land property rights [8], and small-scale land operation [4,9].
Moreover, the challenges are increasingly severe, such as land being artificially abandoned
and deserted [10], agricultural resources being overexploited, ecological resources being
massively damaged [11] and seriously overdrawn, and agricultural resources and environ-
ment being over “red light.”

What are the influencing factors for rural land transfer in Chongqing? With a vulnera-
ble ecological environment and the rural land area accounting for 95% of its total area [12],
Chongqing is the core of the Three Gorges Reservoir area and is crucial to sustainable
agricultural development and ecological and environmental protection in the mountain-
ous regions of southwest China. To ensure sustainable agricultural development and an
efficient cycle of rural land transfer in Chongqing, we must solve this issue.

This paper uses a variety of analysis tools, and different flow directions and levels of
influencing factors in rural land transfer in the southwest mountainous areas of China are
intensively discussed. In terms of methods and ideas, we put forward policy optimization
proposals to provide a more targeted reference for further regulation and promotion of
land transfer.

2. Literature Review

Land circulation is the transfer of land management rights without a change of con-
tracting and ownership rights [13]. Scholars at home and abroad have conducted numerous
in-depth studies on its macro and micro aspects, such as the economic development level,
land transfer market, non-farm employment, property rights system, land resource en-
dowment, farm household structure, and farmers’ perceptions and willingness, and have
achieved fruitful research results.

Most scholars believe that a proper land transfer market can promote rural land
transfer among different agents [14–19] or that its inadequacy hinders the orderly and
healthy development of land transfer. Some scholars even hold that transformations in the
agrarian sector depend on the successful functioning of the land market [20,21].

Scholars have focused on researching the pricing of land transfers when a freer land
market is contacted [22]. In contrast, they have researched the laws and policies regard-
ing land transfer [23,24]. Apart from the land transfer market, scholars have studied the
economic and social impacts of land transfer behavior [25]. For example, the impact of the
land transfer policy on rural tourism has been researched [26]. Land transfer has a close
positive relationship with the local per capita income level [19,27], and economically devel-
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oped regions with better-developed markets also have higher land transfer rates [2,28,29].
Increasing farmers’ income through non-farm employment can promote land transfer, and
freer labor markets promote more land leasing [30–34].

Alchian et al. (1973) argued that land rights stability is the key to maintaining long-
term investment by landowners [35]. Secure property rights effectively motivate the
parties to produce, operate, and help achieve land transfer [2,36–38]. However, it has also
been shown that the increased security of property rights, which reinforces the “property
endowment effect” of land [9], fails to promote land transfer [4,39] effectively. Many
scholars have also conducted fruitful studies on multiple influencing factors, such as
farmers’ livelihoods, householder characteristics, education level, household decision
making, perceptions, satisfaction, famine, and land quality [4,40–44].

The application of logistic regression in factor analysis is well established, for example,
in the field of ecological technology evaluation [45] or the analysis of rare events data,
binary dependent variables with dozens to thousands of times fewer ones [46]. Multi-class
logistic regression is a developmental model of logistic regression that differs from the
duality of traditional logistic regression by constructing multi-category logistic variables.
The multi-class logistic model has been widely used in the field of machine learning and
text analysis [47–49]. The multi-class logistic model is much more relaxed and flexible in
its assumptions than discriminant analysis. However, there are still relatively few studies
that have used multi-class logistic regression to conduct empirical analysis. It is reasonable
to adopt multi-class logistic regression when the probability distribution of samples is
uncertain [50,51]. For land transfer, we cannot ensure its probability distribution.

At present, relevant studies in China have mainly focused on the plains and hills in the
central–eastern part of China, where agricultural development is high. Moreover, there are
fewer relevant studies on the mountainous regions of southwest China. Many factors affect
rural land transfer, and the elements are intertwined with each other. Their mechanisms are
complex, even with apparent spatial and temporal evolution and variation characteristics.

In the Yangtze River’s upper reaches, Chongqing is an important ecological barrier
area, one of the concentrated contiguous poverty and mountainous regions of China, and
a key restricted development reservoir area (Three Gorges Reservoir area). What are the
characteristics of rural land transfer in Chongqing? What factors influence and constrain it?
An empirical study was needed to answer these questions. The relevant research results of
the above studies provided an essential reference for this study.

3. Method and Data
3.1. Multi-Categorical Logistic Model Setting and Variables

Many factors, both intrinsic and extrinsic, affect rural land transfer, such as the family
structure and individual characteristics of the householder and the constraints of economic,
social, and natural factors outside the household. Therefore, a multi-categorical logistic
regression model was used for this study. The multi-categorical logistic regression model
was extended from binary logistic regression and used for multi-categorical dependent
variables [52]. Its parameter estimation is better than binary logistic regression [53].

3.1.1. Variable Description and Assignment

Integrating previous related literature [37,38] and surveys, this study selected family
characteristics (FCs), individual householder characteristics (ICs), land input–output level
(IO), land resource endowment (LR), land transfer profile (LT), farmers’ policy cognition of
land transfer (PP), and six other factors (Table 1) for analysis.

(1) Household characteristics (FCs) were mainly selected from household size and
income, including total household size (X1), household labor force (X2), total household
income (X3), and the proportion of household non-farm income (X4). A high proportion
of household non-farm income indicates that farmers’ primary income comes from non-
farm employment, and they are more likely to choose to transfer-out the land. Other
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indicators may have different effects on land transfer in and out, and their correlations are
not consistent with different types of farmers’ livelihoods.

(2) Individual characteristics of householders (ICs) were mainly selected from the
personal qualities of the householder, including the age (X5), education level (X6), and
health status (X7). The age of the householder is related to land transfer: the older the
householder, the more inclined he/she will be to transfer land; the higher the education
level, the greater the likelihood of land transfer; in the transfer of land, the better the health
condition of the householder, the more land that will be transferred.

(3) The land input–output level (IO) factor included two indicators: the annual me-
chanical input value (X8) and the agricultural commodity rate (X9). A considerable annual
mechanical input value and a high agricultural commodity rate will indicate a greater
inclination to transfer-in the land. Otherwise, the land is apt to be transferred.

(4) Land resource endowment (LR) factors mainly comprised indicators of land quan-
tity and quality. The specific indicators included the total area of household contracted land
(X10), the average area of cropland per laborer (X11), land fineness (X12), land quality grade
(X13), land irrigation condition (X14), land micro-landform type (X15), average distance of
the land plot from home (X16), and land abandonment area (X17). Land fragmentation is
calculated by applying the fragmentation index based on the plots owned by farmers; from
the average distance of the plots from home, a weighted average of the plots’ distance is
taken. In general, those with large family contracted land area and average labor acreage
are more inclined to transfer-out the land. The transferring parties are more receptive to
individuals with land of a high-quality grade that is easy to cultivate and who can easily to
the transfer market.

(5) The land transfer profile (LT) included two indicators: transfer rent (X18) and
transfer contract form (X19). The “zero rent” situation for land transfer in mountainous
areas is more common; therefore, the survey’s actual observations were made according to
the two cases of rent and no rent. The presence of a transfer contract will also encourage
farmers to transfer their land.

(6) Farmers’ policy perceptions of land transfer (PP) factors included indicators such as
perceptions of land ownership (X20), knowledge of land transfer policy (X21), and the role
of land in old-age security (X22). Greater knowledge of land attribution and land transfer
policy is more conducive to land transfer; higher perceived significance of land in old-age
security may hinder land transfer to some extent.

3.1.2. Establishing A Multi-Class Logistic Model

The rationality of farmers’ land transfer decision-making behavior is limited, and the
criterion for decision making is to seek the right decisions. This paper referred to existing
research [52,53], combined with the actual situation of rural land transfer in southwest
China, and established a multi-class logistic regression model to explore the influencing
factors of land transfer.

Assume that i represents the farmers concerned about the relative level of profit and
loss; it determines whether to participate in land transfer by maximizing the utility function.
Ui represents the indirect utility function of i, and the function equation is

Ui = Ui(W, FCi, ICi, IOi, LRi, LTi, PPi, ui) (1)

In the formula, W represents the welfare of farmers choosing a specific land transfer
method; FCi represents the family characteristics of the farmer; ICi represents the individual
characteristics of the farmer; IOi represents the input and output status of the farmer; LRi
represents the resource endowment of the land owned by the farmer; LTi represents the
land transfer status of the farmer; PPi represents the cognition of the farmer regarding the
land transfer policy; ui is the error of the utility function equation.
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Table 1. Definition of variables influencing land transfer.

Variable Type Variable Name Variable Code Variable Assignment

Dependent Variable Farmers’ land transfer behavior Y Transfer-in = 1; Transfer-out =
2; No transfer = 3

Independent Variable

Family characteristics (FCs)

Total household size X1 Actual observations

Household labor force X2 Actual observed value

Total household income X3 Actual observations

Household non-farm income share X4
Non-farm income/gross

household income

Individual characteristics
(ICs)

Age of household head X5 Actual observed value

Education level of the household head X6

Illiterate = 1; elementary
school = 2; middle school = 3;
high school = 4; college and

above = 5

Health status of household head X7
Good = 1; fair = 2; poor = 3;

very poor = 4

Input–Output (IO)

Value of annual machinery inputs X8 Actual observed value

Commercialization rate of agricultural
products X9 Calculated

Land Resource Endowment
(LR)

Total area of land contracted by the
family X10 Actual observed value

Cultivated land area per worker X11

Total area of household
contracted land/number of

household workers

Land fineness X12 Calculated (fineness index)

Land quality grade X13

First class = 1; Second class =
2; Third class = 3; Fourth class

= 4; Outside class = 5

Land irrigation conditions X14 Rain-fed = 1; irrigated = 2

Land micro-landform type X15

Slot dam = 1; low mountain =
2; middle mountain = 3;

shallow hill = 4

Average distance of plots from home X16
Calculated (weighted

average)

Land abandoned area X17 Actual observed values

Land transfer profile (LT)
Transfer rent X18 With rent = 1; without rent = 2

Form of transfer contract X19
Written = 1; verbal (no formal

contract) = 2

Policy perceptions (PPs)

Awareness of land ownership X20

Belong to the state = 1; belong
to the township government

= 2; belong to the village
(group) collective = 3; belong

to oneself = 4; not sure = 5

Knowledge of land transfer policy X21

Very well informed = 1,
informed = 2, not informed =

3

The role of land in retirement protection X22
Very important = 1, important

= 2, not important = 3

The necessary condition for farmers when choosing whether to participate in the land
transfer is that their welfare status is improved or remains unchanged, and risk losses are
minimized as much as possible. The change in welfare status can be expressed as

∆W = W′ −W0. (2)

In the above formula, ∆W represents the change in the welfare of the farmer’s land
transfer, W′ represents the welfare status of the farmer after participating in the land
transfer, and W0 represents the welfare status before land transfer.

Therefore, the probability Pr that a farmer decides whether to participate in land
transfer can be expressed as
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Pr = Pr(Ui( W′, FCi, ICi, IOi, LRi, LTi, PPi, ui)
> Ui(W0, FCi, ICi, IOi, LRi, LTi, PPi, ui)).

(3)

Facing land transfer, farmer i has n choices: transfer-in land, transfer-out land, or not
transfer. The probabilities are p, q, and r, and they satisfy r = 1 – p − q. Therefore, the model
that farmer i chooses to participate in land transfer is

Ui(x : p, y : q) = Π(p)U(x) + Π(q)U(y) (4)

The general form of the binary discrete choice model of the probability that the
independent variable x affects the Y distribution is

Pr(Y = n|xi) =
exp(xiCn)

∑n
n=1 exp(xiCn)

. (5)

In the formula, Y is the dependent variable, which represents the land transfer behavior
and is assigned values according to the transfer behavior: Y = 1 means transfer-in land;
Y = 2 means transfer-out land; Y = 3 means no transfer; thus we assume that C3 = 3. x
is an independent variable representing the factors that affect farmer households’ land
transfer behavior, including family characteristics, individual characteristics, input and
output conditions, land resource endowments, and policy perceptions. The dependent
variable’s division meets the requirements of the multi-class logistic regression model for
the dependent variable. Thus, this study utilizes the multi-class logistic regression model to
analyze the influencing factors of land transfer. The general form of the multi-class logistic
regression model is 

logPr1/3 = ln
[
Pr
(
Y = 1

∣∣Xj
)
/Pr

(
Y = 3

∣∣Xj
)]

= β1 + β11x1 + β12x2 + · · · β1ixi + u = g1
(
Xj
)

logPr2/3 = ln
[
Pr
(
Y = 2

∣∣Xj
)
/Pr

(
Y = 3

∣∣Xj
)]

= β2 + β21x1 + β22x2 + · · · β2ixi + u = g2
(
Xj
) . (6)

In the formula, Xj represents the various factors that affect land transfer. β1i, β2i are the
partial regression coefficients of Xj that represent the ratio of the probability of two choices
caused by the value of Xj increasing by one unit when other factors remain unchanged. β1
and β2 are constant terms, and u is a random error term.

Therefore, we constructed a multi-class logistic regression model:
g1
(
Xj
)
= log Pr(Y=1)

Pr(Y=3)
= ϕ1 + ϕ11Wa + ϕ12FCa + ϕ13 ICa + ϕ14 IOa + ϕ15LRa + ϕ16LTa + ϕ17PPa + ε

g2
(
Xj
)
= log Pr(Y=2)

Pr(Y=3)
= ϕ2 + ϕ21Wa + ϕ22FCa + ϕ23 ICa + ϕ24 IOa + ϕ25LRa + ϕ26LTa + ϕ27PPa + ε

(7)

In the above formula, g1
(
Xj
)

and g2
(
Xj
)

represent the probability of transfer-in land
and transfer-out land, respectively, and Wa represents the current welfare state. ϕ1 ϕ11 . . .
ϕ17 and ϕ2 ϕ21 . . . ϕ27 are the coefficients to be estimated, and ε is the random error term. If
choosing not to participate in land transfer as the control group, all the coefficients are 0
g3
(
Xj
)
= 0. According to the above formula,

Pr(Y = 1) = eg1(Xj)

eg1(Xj)+eg2(Xj)+eg3(Xj)

= eg1(Xj)

eg1(Xj)+eg2(Xj)+e0

Pr(Y = 2) = eg2(Xj)

eg1(Xj)+eg2(Xj)+eg3(Xj)

= eg2(Xj)

eg1(Xj)+eg2(Xj)+e0

. (8)
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Through parameter estimation and logistic regression results, it is possible to ana-
lyze the impact of family, economic, social, and natural factors on land transfer in south-
west China.

3.2. Study Area and Data
3.2.1. Study Area and Sample Plot Selection

Chongqing is located in southwest China and the upper reaches of the Yangtze River.
It is an urban–rural comprehensive reform experimental area integrating large cities, rural
areas, mountainous areas, and reservoir areas, and includes modern industry and tradi-
tional agriculture. The city covers an area of 82,400 km2, of which rural areas account
for 95%. The types of landforms in Chongqing are complex and diverse, dominated by
hills and mountains. Approximately 76% are mountains, which are ecologically fragile
areas superimposed by mountain and karst systems. In 2019, Chongqing’s permanent
population was 3.12 million, of which the permanent urban and rural population was 2.07
million (accounting for 66.8%) and 1.04 million (accounting for 33.2%), respectively.

This paper adopted a systematic selection method to determine the sample area. First,
the southeast and northeast parts of Chongqing are typical mountainous terrains. The
region has large undulations, a fragile ecological environment, poor soil, fragmented arable
land, and low drought resistance. Moreover, its economic and social development are
relatively backward, and there are many migrant workers. It is a fragile twofold area of
ecology and livelihood. Therefore, we selected Wushan, Wulong, and Youyang as the study
areas (Figure 1) typical and representative of the region. Second, we selected two towns
based on the townships’ economic development and agricultural production status in the
above three counties. Finally, we selected 12 sample villages in those towns.
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3.2.2. Data Collection

The design of the questionnaire comprised the following steps: (1) Determine the
sample points and the scope of the study area and select the sample villages. (2) Obtain
basic information. Conduct the necessary preliminary communication with relevant agri-
cultural departments and governments. In addition, collect essential information about the
sample villages and determine their natural environments, population resources, crucial
agricultural production conditions, and other related information to lay the questionnaire
design foundation. (3) Design the questionnaire. Based on the sample villages’ actual
situation, and under the guidance of instructors and relevant experts, a useful question-
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naire is designed according to the research purpose. (4) Pre-investigation: a preliminary
questionnaire is used to conduct a preliminary survey to test the questionnaire’s rationality.
(5) Improve the questionnaire based on the pre-investigation problems. The preliminary
questionnaire is revised and perfected to determine the final questionnaire. The content of
the questionnaire mainly revolves around the basic situation of farmers, their livelihood,
land resource status, specific plot information, agricultural farming status, and land transfer
awareness.

The data used in this article came from field surveys and government departments.
From May to October 2018, we surveyed 12 sample villages over about 60 days. In the
actual study, we conducted interviews with 1100 farmers. After sorting, we obtained 1015
valid questionnaires, including 373 in Wushan, 318 in Wulong, and 324 in Youyang, with
an efficiency of 92.4%. Among the useful questionnaires, 577 samples participated in land
transfers, of which 318 were transfer-in land, accounting for 55.11%, 259 were transfer-out
lands, accounting for 44.89%, and 111 were both transfer-in land and transfer-out land
(double transfers), accounting for 19.24%. Furthermore, there were 439 samples without
land transfer.

4. Results and Discussion
4.1. Descriptive Statistical Results of the Sample

Among the 577 samples of farmer households participating in land transfer (Table 2),
522 households were headed by men, which accounted for 90.47%, and 55 households
were female, accounting for 9.53%. There were only 78 household heads under 40 years
old, accounting for 13.52% of the total sample. Most house -heads were over 50 years
old, accounting for 53.73%, among which 32.41% were over 60 years old. The overall
educational level of the head of the household was low. As many as 75.91% were illiterate
and of primary school level. A total of 34.09% completed junior high school or above,
and only 2.95% completed senior high school or above. A total of 52.17% of the heads of
households were in “good” health, and 47.83% were in “average,” “poor,” or “very poor”
health. Among the marital status of householders, 21.32% were “unmarried”, “divorced”,
or “widowed”, and 78.68% were “married”.

Table 2. Descriptive statistics of influencing factors in land transfer.

Variable Types Variable Name Variable Code Mean Value Standard
Deviation

Dependent Variable Farmers’ land transfer behavior Y 2.051 1.266

Independent Variable

Family Characteristics
(FCs)

Total household population X1 4.183 1.685
Family labor force X2 2.821 1.178

Total household income X3 34379 35682
Proportion of household non-farm

income X4 0.812 0.724

Individual
Characteristics (ICs)

Age of head of household X5 55 12
Educational level of householder X6 2.124 0.694

Health status of head of household X7 1.707 0.812

Input–Output (IO) Annual value of mechanical inputs X8 151 517
Commercialization rate of agricultural

products X9 0.106 0.234

Land Resource
Endowment (LR)

Total land area contracted by
households X10 10.354 5.899

Cultivated land area per worker X11 4.258 2.655
Land fineness X12 0.681 0.168

Land quality grade X13 2.117 0.681
Land irrigation conditions X14 1.142 0.351

Types of land micro geomorphology X15 1.712 0.802
Average distance from home X16 408 283

Abandoned land area X17 2.475 1.563
Land Transfer Overview

(LT)
Transfer rent X18 1.931 0.321

Form of transfer contract X19 1.923 0.267

Policy Perceptions (PPs)
Cognition of land ownership X20 2.879 1.420

Understanding of land circulation
policy X21 2.250 0.654

The role of land in old-age security X22 1.623 0.692
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The sample data indicated that the average total family size was 4.183 people, and
the average family labor force was 2.821 people, indicating that the family size and the
pressure to support them were moderate.

The average proportion of household non-farm income was 0.812, indicating that non-
farm income had become the primary income source. The average age of the household
head was 55 years old. The intermediate educational level was 2.124, indicating that most
households had a low academic level comprising only primary school education, and
good health. The low input value of land machinery and the low commodity rate of
agricultural products indicated that traditional agricultural management was the primary
mode. Otherwise, the results indicated that the degree of land fragmentation was high
(0.681), the land quality grade was general (2.117), the irrigation condition was low (1.142),
and the micro-landform type was mainly low and medium mountains (1.712).

Furthermore, land abandonment was common (2.475). The “zero rent” and non-
agreement situations were common (1.923), indicating a spontaneous internal circulation
among farmers as the main factor. The land value was reduced, and the participation of
foreign capital was less. The average cognition level of farmers regarding land transfer
policies was 2.250.

4.2. Empirical Analysis Results and Discussion of Multi-Classification Logistic Model

Based on the micro-survey data of rural households, a multi-classification logistic
regression model was constructed to analyze the overall influencing factors in rural land
transfer in the mountainous areas of southwest China.

Since the premise of using the multi-classification logistic regression model for analysis
is to pass the likelihood ratio test, Table 3 shows the likelihood ratio test results of the
model to analyze its overall effectiveness.

Table 3. Likelihood ratio test results of the multi-classification logistic regression model.

Likelihood Ratio Chi-Square Value df p AIC Value BIC Value

62.543 44 0.000 2862.524 2702.354

Table 3 shows the likelihood ratio test results of the model, which were used to analyze
the model’s overall effectiveness. The model test’s original hypothesis was whether the
model quality was the same when the independent variables were included in the two
cases. Here, the p value was less than 0.05, indicating that the original hypothesis was
rejected. The independent variables in the model construction were valid, and the model
construction was meaningful. AIC and BIC values were used for comparison in multiple
analyses. The lower the two values, the better. If the analysis is carried out several times,
the changes in these two values can be compared to illustrate the model construction’s
optimization process.

As seen in the above table, the model test’s original hypothesis was that the quality of
the model would be the same whether the independent variables were input or not. Here,
the p-value was less than 0.05 (chi-square = 62.543, P = 0.00), indicating that the original
hypothesis was rejected. Thus, the model constructed in this study was meaningful, and the
multi-classification logistic regression model can be used to analyze the influencing factors
of rural land transfer. Therefore, we used SPSS 24.0 software to carry out logistic regression
on 1015 samples of farmers, using those who had not transferred as the reference group,
and analyzed them according to the situations of transferred-in land and transferred-out
land, respectively. The regression results are shown in Table 4.
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Table 4. Logistic regression results.

Influencing Factors Variables
Variable

Code

Transfer-in Land Transfer-out Land

Coefficient
B

Standard Error
S.E.

Coefficient
B

Standard Error
S.E.

Family Characteristics
(FCs)

Total household
population

X1 0.1704 * 0.0730 −0.3349 ** 0.1049

Family labor force X2 0.2826 0.1871 0.2709 0.2288
Total household income X3 0.1809 0.1244 0.1909 0.1408
Proportion of household

non-farm income
X4 −1.7069 *** 0.4476 1.6698 *** 0.6894

Individual
Characteristics (ICs)

Age of head of household X5 −0.0113 * 0.0092 0.0208 ** 0.0113
Educational level of

householder
X6 −0.2325 ** 0.1491 0.5290 *** 0.1877

Health status of head of
household

X7 0.1305 0.1247 0.0348 0.1516

Input and OutPut(IO)

Annual value of
mechanical inputs

X8 0.3780 * 0.2347 −0.1642 ** 0.1596

Commercialization rate of
agricultural products

X9 0.2610 *** 0.4700 −0.0215 0.6369

Land Resource
Endowment (LR)

Total land area contracted
by households

X10 0.0426 0.0493 −0.0582 0.064

Cultivated land area per
worker

X11 −0.2673 ** 0.1023 −0.0354 0.1084

Land fineness X12 2.0584 *** 0.6934 1.8891 * 0.7791
Land quality grade X13 −0.3276 ** 0.1498 −0.2393 ** 0.1842

Land irrigation conditions X14 0.0608 0.3067 0.2685 0.4253
Types of land micro

geomorphology
X15 −0.1349 0.1350 0.2632 0.1629

Average distance from
home

X16 0.5406 *** 0.1488 0.0101 0.1235

Abandoned land area X17 0.2416 0.1453 0.4310 *** 0.2175

Land Transfer Overview
(LT)

Transfer rent X18 −1.2971 *** 0.4261 1.5123 *** 0. 5364
Form of transfer contract X19 0. 2013 0.4439 0.1267 0.4121

PolicyPerceptions (PPs)

Cognition of land
ownership

X20 0.0723 0.1445 0.1578 0.1752

Understanding of land
circulation policy

X21 0.1287 *** 0.0666 0.2957 *** 0.0867

The role of land in old-age
security

X22 0.1237 0.1392 −0.1052 0.1808

Note: *, **, and *** indicate statistical significance at the 10, 5, and 1% levels, respectively.

As can be seen from the above regression results, the relationship between the relevant
influencing factors and land transfer was as follows:

(1) In terms of family characteristics, the total proportion of non-agricultural household
income was significantly correlated with the transferred land at the levels of 10 and 1%,
respectively. The same two factors were significantly associated with the transferred land
at the levels of 5 and 1%, respectively, while the other factors were not strongly correlated.
Specifically, the number of family members was significantly positively correlated with
the transferred land and negatively correlated with the transferred land. This may occur
because, to obtain more benefits from a larger land area and cope with the pressure
to support a larger family population, farmers turned to land transfer to expand their
production and operation scale. The proportion of non-agricultural household income was
negatively correlated with land transfer-in and positively associated with a land transfer-
out, both of which were significant at the 1% level. If the proportion of non-agricultural
household income was high, farmers were unwilling to transfer-in land but were willing to
transfer-out land. This indicated that when non-agricultural income becomes the primary
source of family income, farmers often want to pull out of the original land production and
management and invest more time and energy into non-agricultural production in towns
or big cities. This also reflected that traditional agricultural production and management
modes offered poor economic benefits and were not too attractive. Therefore, it was
necessary to transform and upgrade conventional agriculture to improve its benefits.

(2) From the perspective of householders’ individual characteristics, the age and edu-
cational level of householders were significantly correlated with land transfer. Conversely,
the health status of householders was not strongly correlated with land transfer. Specifi-
cally, the householder age was negatively related to land transfer at the 10% significance
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level. Land transfer was significantly associated at the 5% level with an increase in the
age of the head of the household. Furthermore, the gradual loss of labor capacity was
not conducive to heavy agricultural production activities, and farmers were unwilling to
transfer-in more land but were rather willing to transfer the land out, hoping to maximize
the value of the land as much as possible, from which to achieve a corresponding return.
The influence of the householder’s educational level on land transfer was similar to that of
the householder’s age. This significantly negatively correlated with the transferred land at
the level of 5% and significantly positively correlated with the transferred land at the 1%
level. This indicated that a high level of education often meant a strong ability to make a
living. Most were engaged in non-agricultural production with better economic benefits.
Agriculture was no longer the focus of their production and lives, and they were not willing
to transfer too much land to agricultural production. At the same time, well-educated,
relatively liberated farmers were more inclined to transfer land out.

(3) The input–output regression results demonstrated that the annual mechanical
input value was significantly positively correlated with the transfer-in land at the level of
10%. It was significantly negatively correlated with the transfer-out land at the level of 5%.
This indicated that the farmers with high annual mechanical input values usually reached
an absolute scale of land operation, obtained good income from the land operation, and
were willing to continue to transfer more land to expand the scale of operation. Farmers
with high annual mechanical input values were reluctant to transfer-out the land and did
not want to lose the land’s value. The commercialization rate of agricultural products was
significantly positively correlated with the transfer-in land at the 1% level but not strongly
correlated with the transfer-out land. This showed that a higher rate of commercialization
of farmers’ agricultural products was more likely to turn into land, especially at a larger
scale, and obtain more profits. Moreover, it may enable farmers to move from traditional
agriculture to the higher economic benefits of Chinese herbal medicine planting and other
modern agriculture. It also indicated that modern agriculture can offer extensive benefits
to farmers. Thus, support for it should increase to encourage more farmers.

(4) According to the regression results of the farmers’ land resource endowment, cul-
tivated land area per worker, land fragmentation, land quality grade, and the average
distance of the land from home were significantly correlated with the transferred land. Fac-
tors such as land fragmentation, land quality grade, and abandoned area were significantly
associated with the transferred land. Specifically, the cultivated land area per laborer had
a significant negative correlation with the transfer-in land at the level of 5%. However,
it was not strongly correlated with the transfer-out land, indicating that farmers with a
small area of cultivated land per laborer were more willing to transfer land to increase
income. The degree of land fragmentation was significantly positively correlated with
the transfer-in land and the transfer-out land. The higher the degree of land fragmenta-
tion, the more the willingness to transfer land. Therefore, both transfer-in households
and transfer-out households hoped that the optimal allocation of land resources space
would make the farming conditions more convenient through land circulation. This also
indicated the necessity of implementing land consolidation. The land quality grade had a
significant negative correlation with the transfer-in land and the transfer-out land at the
level of 5%, indicating that the lower the land quality grade was, the more willing farmers
were to transfer the land. Conversely, the farmers with a higher land grade were unwilling
to transfer the land. Both attached importance to the land grade correlation. However,
there was no significant correlation between land transfer and irrigation conditions and
micro-geomorphic types. This indicated that farmers paid little attention to irrigation
conditions and micro-geomorphic types in the land transfer process when the surrounding
conditions were generally similar. The average distance from the plot’s home was signif-
icantly positively correlated with transfer-in land at the 1% level. However, it was not
strongly correlated with transfer-out land, indicating that the transferring households in the
mountainous environment were more sensitive to the distance and preferred to improve
the convenience of farming through land transfer. The abandoned land area factor was
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not strongly correlated with the transfer-in land. However, it was significantly positively
correlated with the transfer-out land at the 1% level, which indicated that farmers generally
attached importance to land value, were unwilling to abandon the land and preferred to
realize land value through transfer.

(5) In terms of the general situation of land transfer, the rent was significantly correlated
with both the transfer-in land and the transfer-out land at the 1% level. The contract form
of land transfer was not strongly correlated with the land transfer. It indicated that rent was
an important influencing factor for both transfer-in land and transfer-out land. Increasing
rent would significantly inhibit farmers from transferring land, but increasing rent would
also stimulate farmers to transfer more land. The economic aspect was always an important
concern for farmers.

(6) According to the regression results of policy perception, the degree of understand-
ing of land-related policies was significantly positively correlated with the transfer-in land
and the transfer-out land at 1%. Furthermore, cognition of land ownership and the role of
old-age land security were not strongly correlated with land transfer. This indicated that the
more farmers knew about the policies, the more conducive they were to the development
of land transfer. We should continue to strongly publicize relevant policies and improve
farmers’ understanding of land transfer to activate the land transfer market.

5. Discussion

(1) In the eastern plains of China (such as Henan Province), the degree of satisfaction
with agricultural technology training and the proportion of non-agricultural income had
a strong ability to explain the choice of farmland transfer behavior, and the factors that
strongly impacted farmland transfer-out behavior were physical condition and farmland
quality [7,44]. However, in the southwest mountainous region, family structure characteris-
tics had the greatest impact on land transfer, followed by household head characteristics,
and land use characteristics. In addition, “zero rent” and no agreement were common.
Spontaneous internal transfers between farmers were the main factors.

(2) The multi-categorical logistic regression model was used for farmers’ land circula-
tion in the mountainous area. The multi-categorical logistic regression model was extended
from binary logistic regression and used for multi-categorical dependent variables. We
provided a method selection reference for land transfer-related research.

(3) Many factors affected land transfer, all of which influenced each other and had
complex mechanisms and dynamic changes. For many reasons, other land transfer possi-
bilities influenced the property rights system, intermediary organizations, etc., and factor
analysis was not comprehensive enough. It also failed to provide a dynamic analysis of the
factors affecting land transfer evolution law. How rural capital will affect land transfer, etc.,
will be important directions for future research.

(4) There are limitations to our study. First, more village data should be acquired to
provide robust results. Second, the land market is not totally open in China, and similar
research in foreign countries where the land market is free would be more accurate.

6. Conclusions and Policy Implications
6.1. Conclusions

(1) From the perspective of different land transfer directions, the relevant factors affect-
ing the transfer-in land and transfer-out land are different. Transfer-in land is significantly
affected by factors such as the total household population, proportion of non-agricultural
family income, age of the head of the household, education level of the head of the house-
hold, value of machinery input, commercialization rate of agricultural products, area of
arable land per laborer, degree of land fragmentation, quality of the plot, the average
distance from home, transfer rent, degree of understanding of the transfer policy, and so
on. Transfer-out land is significantly affected by the total population of the household,
proportion of the non-agricultural income of the household, age of the household head,
educational level of the household head, annual mechanical input value, degree of land
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fragmentation, quality grade of the land, abandoned area of the land, transfer rent, degree
of understanding of the transfer policy, and other factors. Therefore, improving the farmer’s
degree of education and income from other industries would decrease land transfer.

(2) From the perspective of the influence of peasant household structure on land
transfer, feature-headed family structure, household characteristics, land use characteristics,
decision making, and other latent variable characteristics of land transfer have a better
explanatory power flow. These latent variables all have a significant positive impact on
land transfer, among which family structure characteristics have the greatest impact on
land transfer, followed by household head characteristics and land use characteristics,
and decision-making features have the least impact on land transfer. Thus, it is advisable
to facilitate land transfer by improving the farmer’s technology training, especially for
the head of a rural household with a low degree of education. Improving income is the
impetus for farmers’ land transfers since they desire to improve production and life quality
by rationally arranging resources such as labor and land and making more favorable
decisions.

(3) From the perspective of the characteristics of householders, with advancing age,
the ability and willingness of householders to engage in agricultural production decreases,
but they have a strong willingness to transfer land out and realize land income from the
transfer, even if it favors rent in the form of zero rent. If the head of the household has
a high degree of education and has received skill training, this indicates that they have
a strong ability to work off-farm. They are also more emancipated and more inclined to
participate in land transfer. Thus, a novel land policy is accepted by older people if they
can profit. A suitable land policy must protect the rights and interests of older people in
rural areas. Age-oriented land policy is more easily implemented.

(4) From the perspective of family characteristics, a large family population means
more significant pressure to support them. To relieve the living pressure, farmers are more
willing to transfer-out the land if more people engage in non-agricultural production. If
more people work in agriculture at home, farmers will transfer-in the land, aiming to
increase the family’s overall income. Farmers whose family members have been away
from home for a long time on average and whose non-agricultural income ratio is high
no longer focus on agricultural production at home. Non-agricultural income is the main
income source for their families, and they are more willing to transfer the contracted land
out. Therefore, we should study land annexation. Urbanization has led to an outflow of
the rural population, and their land has been returned to the collective village (the basic
administrative unit in China), which may lead to land annexation. Although the land is
owned by the collective village, the leaders have control over the use of the collective land.
After continuous land transfer, land annexation can still occur.

(5) From the perspective of land resource endowment and use characteristics, the
factors of land quality and farming convenience have a significant impact on land transfer.
Improving land quality, increasing output benefits and farming convenience, and realizing
the optimal allocation of land resources are the important factors that farmers consider in
land transfer. Farmers who have already participated in land transfer tend to expand land
transfer, whether they transfer-in land to expand their operation scale or transfer-out land
to achieve transfer income. Farmers prefer to transfer their land rather than abandon it.

(6) From the perspective of decision-making characteristics and policy cognition,
extensive transfer information and convenient access to it are conducive to promoting land
transfer. Increasing policy publicity and improving farmers’ understanding of land transfer
and other related policies are also conducive to promoting land transfer. Additionally,
the transfer rent is an essential factor that affects the transfer. A reasonable price can
attract more farmers to transfer-out the land, but it is an inhibiting factor for farmers who
transfer-in the land.
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6.2. Policy Implications

Promoting land transfer, developing appropriate scale management, and improving
agricultural production efficiency are important directions for central and local policy
guidance and practice. Analysis of the factors influencing land transfer is an important
aspect of theoretical research. Based on an empirical analysis of the factors influencing
rural land transfer in southwest China’s mountainous areas, the following suggestions are
put forward to further optimize and perfect the land transfer policies and measures.

(1) Realizing more benefits has always been an important impetus for farmers to
participate in land transfer. With the aims of increasing the overall family income and
improving the quality of production and life, farmers make reasonable arrangements for
labor, land, and other resources, and make land transfer decisions that are more beneficial.
Farmers have gradually shifted from homogenization to differentiation, and land use
strategies have also undergone significant changes [54]. When optimizing and perfecting
land transfer policies, we should fully consider the different types of farmers’ livelihoods
and transfer directions to make the policies more detailed, precise, and effective.

(2) Through the establishment and improvement of the land transfer system, on the
one hand, we can broaden the policy publicity and improve farmers’ knowledge and
understanding of land transfer policy. On the other hand, we can expand the channels of
land transfer information, thus improving the convenience of information access. This will
help dispel farmers’ concerns, reduce the transaction cost of land transfer, and continuously
improve activity in the land transfer market to promote orderly land transfer.

(3) Strengthening skills training has positive significance for both transfer-out farmers
and transfer-in farmers, but the focus should be on the training content for farmers willing
to transfer-out the land. On the other hand, recruiting workers in towns or cities, supporting
rural secondary and tertiary industries and new types of agriculture, and creating more
non-agricultural employment opportunities will allow rural laborers who are willing to
transfer land to transfer out, so their contracted land enters the transfer market. For farmers
willing to transfer in land, we should strengthen agricultural production skills training
and expand agricultural product sales channels by increasing agricultural machinery
subsidies, optimizing resource allocation, and e-commerce to help farmers increase the
commercialization rate of agricultural products. Furthermore, we should continuously
improve the efficiency of agricultural production and operation. This will help farmers
transfer-in the land to expand the scale of operation, and it will also help traditional
agriculture gradually transform into modern agriculture.
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