
Citation: Liu, D.; Wang, Y.; Chen, Y.;

Yang, G.; Xu, H.; Ma, Y. Analysis of

the Difference in Changes to Farmers’

Livelihood Capital under Different

Land Transfer Modes—A Case Study

of Manas County, Xinjiang, China.

Land 2022, 11, 1369. https://doi.org/

10.3390/land11081369

Academic Editors: Yongsheng Wang,

Qi Wen, Dazhuan Ge and Bangbang

Zhang

Received: 28 July 2022

Accepted: 19 August 2022

Published: 22 August 2022

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2022 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

land

Article

Analysis of the Difference in Changes to Farmers’ Livelihood
Capital under Different Land Transfer Modes—A Case Study of
Manas County, Xinjiang, China
Difan Liu 1,2, Yuejian Wang 1,2,*,†, Yuejiao Chen 1,†, Guang Yang 3,4, Hailiang Xu 5 and Yuxiang Ma 1,2

1 Department of Geography, College of Science, Shihezi University, Shihezi 832000, China
2 Xinjiang Production and Construction Corps Key Laboratory of Oasis Town and Mountain-Basin System

Ecology, Shihezi 832000, China
3 College of Water Conservancy & Architectural Engineering, Shihezi University, Shihezi 832000, China
4 Key Laboratory of Modern Water-Saving Irrigation Corps, Shihezi 832000, China
5 Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences, Urumqi 830011, China
* Correspondence: wyjian@shzu.edu.cn; Tel.: +86-1809-993-9983
† These authors contributed equally to this work.

Abstract: Farmers’ livelihoods alter as a direct result of land transfer. This study examined the
impacts of land transfer on several indicators of farmers’ livelihood capital, as well as variations in the
effects of different land transfer methods on farmers’ capital, in an effort more effectively to enhance
farmers’ livelihoods. To compare the changes in farmers’ livelihood capital under four different
modes—the farmers’ spontaneous model, centralized and continuous, joint-stock cooperative, and
leaseback and re-contracting—this study calculated farmers’ livelihood capital index based on
600 questionnaires in accordance with the sustainable livelihood capital framework. The study’s
findings indicate the following outcomes: (1) Farmers’ livelihood capital is significantly impacted
favorably by land transfers. (2) Different types of farmers experienced different changes in their
livelihood capital after land transfer: purely agricultural farmers’ livelihood capital value increased
by 0.138, primarily due to an increase in physical capital; agricultural part-time farmers’ livelihood
capital value increased by 0.105; non-agricultural part-time farmers’ livelihood capital value increased
by 0.081; and non-agricultural farmers’ livelihood capital value increased by 0.081. (3) The most
efficient strategy to increase livelihood capital was to use the leaseback and recontracting model
with “village collective + planting leadership company” as the primary business organization. The
results provide practical guidance for land transfer in Manas County, and valuable suggestions for
improving farmers’ livelihoods in arid areas.

Keywords: different modes; land transfer; livelihood capital; difference-in-differences model

1. Introduction

Rural areas currently have inadequate land income, low land use efficiency, and
some farmers have even left their farms [1–3]. As a result, appropriate and organized
use of land has become crucial [4,5]. The transfer of land use rights is referred to as a
land transfer. Improved land use efficiency and higher land revenue are the goals of
legally transferring a farmer’s land to other farmers or commercial groups while keeping
contracting and usage rights. Land transfer is an efficient way to support rural economic
development and raise farmers’ living standards, since it may effectively reduce land
abandonment, encourage agricultural scale operations, and boost farmers’ revenue [6–8].
Land transfer has drawn a great deal of attention from academics both domestically and
internationally due to the rapid expansion of the social economy, which has caused a
huge number of farmers in developing nations to move to cities and a corresponding
increase in the act of land transfer [9,10]. Because in many other nations outside China
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land is typically exchanged directly on the land market and is privately held, research on
land transfer by foreign academics has tended to concentrate on land transactions, land
rent, price, and the land market system [11,12]. For instance, Wineman et al. [9] contend
that various effects on land allocation may result from different land market transactions.
According to Weldesilassie Alebel B and colleagues, effective land management is a crucial
component of rapid urbanization. Kibrom et al. [13] examined how land markets responded
to changes in land scarcity in terms of re-rental market participation rates, pricing, and
contractual structures, using nationally representative household survey data from Ethiopia,
Malawi, and Tanzania. In China, ownership, contractual rights, and management rights are
segregated into separate categories, under the notion of “separation of the three rights” [14].
Land transfers in China started to happen in the 1980s. The three main models are the
lease model, which is exemplified by the Xiaogang area in Anhui [15], the exchange model
exemplified by the Jiangjin area in Chongqing [16] and Shawan County in Xinjiang [17],
and the transfer of contractual land rights through subcontracting and transferring to other
farmers within a set time frame. Although academics have conducted several studies in
this field, most of these have focused on a particular land transfer model [18–20], and very
few have compared the variations among them.

Farmers are the primary beneficiaries of land transfers. These transfers will directly
affect farmers’ livelihoods, and studies on land transfers must take this into account. The
land, assets, capabilities, and household income of farmers are collectively referred to
as livelihood capital, within the sustainable livelihoods framework proposed by the UK
Department for International Development (DFID) [21], and are further divided into natural
capital, financial capital, social capital, and human capital [22]. Natural capital is the land
that farmers own; financial capital is the money they have or can access; social capital
refers to the social resources to which they have access; physical capital includes the tools,
materials, equipment, and facilities they use for production and living; and human capital
is the knowledge, education, and health status they rely on to make a living. Land transfer
alters the amount of land that farmers own, by transferring land management rights.
Some farmers may obtain more concentrated land, which may lower their production
costs [23,24]. Other farmers may transfer their land to other work and have access to more
social resources, which will diversify the sources of their income.

According to the available research, land transfer alters farmers’ capital which af-
fects their means of subsistence. Although there are several types of land transfer, few
researchers have looked at variations in how various modalities affect farmers’ capital for
livelihood [25]. Most studies, particularly in arid and semi-arid regions, have paid less
attention to the difficulties faced by farmers who sustain their livelihoods in less devel-
oped areas. Their economic growth is sluggish and resource-poor. There are significant
disparities between dry and developed regions in the current state of farmers’ livelihood
capital [26,27]. However, the degree of agricultural growth in dry regions is low, and issues
with dispersed farmers and fragmented land are significant [28]. The current study findings
are intractable. Therefore, it is important to research how farmers in arid and semi-arid
areas make a living. The leading agricultural production and animal husbandry area in
western China is in the region of Xinjiang [29], which is a typical arid and semi-arid region.
According to the third land survey, there are now 70.767 million hectares of cultivated land
in Xinjiang. Within Xinjiang, Manas County is situated in the economic region of the Tian-
shan Mountains’ northern side. The county has a strong base for agricultural growth and
is predominantly agricultural [30,31]. In Manas County, a sizable number of land transfer
methods have evolved as a result of the expansion of agricultural and rural regions [32].
The revenue of farmers has increased to some extent due to the variety of transfer channels.
The productivity of most land in the area is still low, and farmers’ livelihoods are precarious.
Farmers that take part in land transfers may only manage to secure a temporary source of
income, and be unable to establish a sustainable source of income [33,34]. At present, it
is important to investigate how land transfers in Manas County affect farmers’ livelihood
capital, and to determine the best way to transfer land.
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Therefore, the study region for this work was Manas County in Xinjiang, and the
research subjects were 600 farmers who were chosen at random from eight villages and four
towns in Manas County. First, the livelihood capital evaluation system was constructed to
calculate the sampled farmers’ livelihood capital. Second, the land management method
was assessed to determine how Manas County organizes its land transfer. Next, analysis of
the land transfer included various changes and differences to farmers’ livelihood capital
under various land transfer mechanisms, and finally further assessed the most appropriate
land transfer mode in Manas County. The research concept, index system, and research
findings of this study can serve as a reference for other arid and semi-arid regions, to
improve the efficiency of rural land transfer and the livelihood of farmers in those regions.
Although this study investigated only the Xinjiang region of China, the study area is
representative of the typical arid and semi-arid regions to which it belongs.

2. Materials and Methods
2.1. Study Area Overview

The westernmost county in the Changji Hui Autonomous Prefecture is Manas County,
which is part of the Xinjiang Uygur Autonomous Region and is situated in the Manas
River Basin. Its location is between 43◦21′21” and 45◦20′ N, and 85◦40′ to 86◦31′32” east.
See Figure 1 for details. Manas County’s overall in 2021 was 1.102 million hectares, in-
cluding 163,000 hectares of irrigated arable land, 13 townships, 81 administrative villages,
24,311 farmers, and 43,586 rural employees, while 34,669 rural jobs can be found in the
countryside (28,718 agricultural workers). The principal industry in Manas County ac-
counted for 475.202 million yuan of the county’s 1534.769 million yuan GDP in 2021 [35].
Situated on the Tianshan Mountains’ northern side, Manas County is a significant agri-
cultural production area. By the end of 2020, Manas County has passed various types of
transfer. The current rural land transfer area of Manas County exceeds 25,000 hectares, and
the number of households participating in land transfer is 6827, with a transfer rate of 56%,
showing great agricultural development potential and research value [36].
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2.2. Data Source and Sample Characteristics

Socioeconomic statistics and survey data comprise the majority of this study’s data.
The questionnaire data originated from the visiting survey that the research group under-
took in Manas County between June and September 2021. The social and economic statistics
data were taken from the “Xinjiang Statistical Yearbook” and the “Manas County Statistical
Yearbook data” (Table 1). This study selected Xiazhuangzi Village, Zhangjiazhuang Village,
Dawanzi Village, Sifuzhuang Village, Hongliukeng Village, Xigou Village, Dongmaidi
Village, and Xibibibi Village in Letuyi Town, Lanzhouwan Town, Beiwucha Town, and
Baojiadian Town, with consideration given to the difficulty of data acquisition and data
integrity. A total of 600 households were chosen at random, including 200 families in
nearby villages that were not involved in land transfers and 400 homes in the transfer-
affected township itself. A participatory farmer assessment approach [37] was employed
to allow in-depth discussions with farm households, focusing mostly on the fundamental
circumstances of families, such as income, savings, and educational attainment of family
members. In all, 571 valid questionnaires were collected covering the two topics involved
in the transfer: form of land transfer and transfer area. The 95.2% effective return rate
satisfied the study’s data criteria. Through surveys and interviews, the characteristics of
the sample farmers were compiled (Table 2).

Table 1. Distribution of questionnaires in the study area.

Town Name Village Name Number of
Questionnaires Distributed

Number of
Questionnaires Returned

Questionnaire
Return Rate

Letuyi Town Xiazhuangzi Village 50 49 98.0%
Zhangjiazhuang Village 50 47 94.0%

Baojiadian Town Dawanzi Village 50 50 100.0%
Sifuzhuang Village 50 46 92.0%

Beiwucha Town
Hongliukeng Village 50 50 100.0%

Xigou Village 50 48 96.0%

Lanzhouwan Town
Dongmaidi Village 50 48 96.0%

West Next Door Village 50 47 94.0%
Surrounding non-transferred villages 200 186 93.0%

Table 2. Descriptive statistics of sample farmers in the Study Area.

Type Feature Description
Statistics

Quantity Percentage

Farmers’ characteristics

Age

Under 30 years old 65 11.4%
30–40 years old 167 29.2%
40–50 years old 233 40.8%

Over 60 years old 106 18.6%

Education level

Elementary school and below 117 20.5%
Junior high school 305 53.4%

High school 106 18.6%
College and above 43 7.5%

Social identity General public 521 91.2%
Public officials 50 8.8%

Agricultural Resource Endowment

Number of agricultural laborers
1 person 105 18.4%

2–3 people 296 51.8%
More than 3 people 170 29.8%

Existing arable land area
Less than 2 hm2 97 17.0%

2–10 hm2 237 41.5%
More than 10 hm2 237 41.5%

Productive agricultural tools There are 272 47.6%
None 299 52.4%
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2.3. Research Methodology
2.3.1. Division of Farmers and Land Transfer Mode

The farmers in the study area were divided into four groups based on the ratio of
their non-agricultural income to total income: agricultural farmers, agricultural part-time
farmers, non-agricultural farmers, and non-agricultural part-time farmers. The percentages
of their non-agricultural income are shown in Table 3 as less than 10%, 10%–50%, 50%–90%,
and more than 90%.

Table 3. Classification of farmers by type and criteria.

Farmers Type

Classification Criteria

Quantity Percentage ofIs There Any
Non-Agricultural Occupation

Share of
Non-Farm Income

Purely agricultural farmers No ≤10 percent 145 23.5%
Agricultural part-time farmers Yes 10% < x ≤ 50% 163 23.1%

Non-agricultural part-time farmers Yes 50% < x ≤ 90% 187 24.5%
Non-agricultural farmers Yes >90% 128 28.9%

Based on the existing studies, four typical townships in Manas County were chosen
as representatives, and two villages in each township were chosen to suggest the four
most prevalent land transfer modes in the county: the farmers’ spontaneous mode, the
centralized continuous mode, the joint-stock cooperative model, and the leaseback and
re-contracting mode. The land transfer modes were classified according to the differences
in the operating agents after the land transfers. Different land transfer strategies were
categorized according to how the land was managed. The farmers’ spontaneous mode was
categorized as individual operation, the centralized continuous mode as family operation,
and the joint-stock cooperative model and leaseback and re-contracting mode were defined
as collective operation. To compare variations in the changes in farmers’ livelihood capital
under various land transfer models, the meanings, transfer modalities, and characteristics
of the various models were compiled and studied, as shown in Table 4.

2.3.2. Quantitative Model of Livelihood Capital

In their research evaluating farmers’ livelihoods, local and foreign academics have
in recent years proposed a range of assessment index systems [41]. This present study
adopted the sustainable livelihood framework (SLF), currently the most popular framework,
proposed by the United Kingdom International Development Agency (DFID), taking into
account a combination of economic, social, and ecological positions. This study integrated
the research findings of Zhang et al. and further separates physical capital into productive
capital and living capital, in order to more fully depict the influence of land on farmers’
livelihoods [42]. As a result, six different types of capital were considered in this study:
natural capital, financial capital, human capital, social capital, production capital, and
living capital. In this article, 18 evaluation elements from six categories were chosen in
accordance with the framework and survey data from cities and villages in the Manas River
Basin. Table 5 details the material and assignment requirements:



Land 2022, 11, 1369 6 of 19

Table 4. Division of dominant modes of land transfer in Manas County.

Township Name Village Name Land Transfer Model Mode of Operation Meaning Features

Letuyi Town Xiazhuangzi Village Leaseback and re-contracting

Collective operation

The village collectives or leading
plantation companies lease land from
farmers, plan the land use in a unified

manner, and build farming
infrastructure before contracting the
land to farmers for cultivation [38].

Unified land management
and re-planning; land scaling;
improved land use efficiency.

Zhangjiazhuang Village

Lanzhouwan Township
Dongmaidi Village

Joint-stock cooperative

Farmers voluntarily join together and
use their contracted land rights as
shares. They give up their land in

whole or in part, to be managed and
controlled by a collective or

professional land operator. At the end
of the year the cooperative society
divides the profits gained from the
operation according to the shares.

Increases the source of
farmers’ income; achieves
resource integration and

prioritizes the more efficient
use of resources.

Xigebi Village

Baojiadian Township
Dawanzi Village

Centralized and continuous Family operation

Farmers with planting experience,
mastering planting technology, take
advantage of their own land. Some
farmers are contracted in a group to
achieve large-scale operation. [39]

To a certain extent, realizes
large-scale operation and
mechanized farming to

improve farming efficiency
and reduce agricultural

input costs.Sifuzhuang Village

North Wuchang Town
Hongliukeng Village

Farmers’ spontaneous mode Individual operation

Small-scale land transfer between
friends, relatives, neighbors, or

farmers who know each other within
the village [40].

The transfer is more flexible,
and the inflow party can
choose the scale of land

transfer. After the transfer,
the operation is still

fragmented and the land
benefits are not significant.Xigou Village
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Table 5. Farmers’ livelihood capital indicator system.

Livelihood Capital Livelihood Indicators Indicator Meaning and Assignment Weights

Natural capital

Contracted land area Area of all contracted land per farming
household in survey villages (ha.) 0.077

Quality of contracted land Very good = 1, good = 0.8, average = 0.6,
poor = 0.4, very poor = 0.2 0.069

Annual production of land Annual yield of cotton on contracted land of
farmers in surveyed villages (kg/ha.) 0.072

Financial capital

Annual household income Amount of net household income per farm
household in surveyed villages (10,000 yuan) un RMB0.087

Family savings Amount of household savings per farm
household in surveyed villages (10,000 yuan) 0.044

Government subsidies Yes = 1, No = 0 0.043

Living capital

Housing conditions
Translated into RMB according to the current

year’s housing price and existing housing
area (Yuan)

0.052

Livestock, aquaculture Yes = 1, No = 0 0.032

Transportation owned
Minivan/commercial vehicle = 1,

small car = 0.8, electric car = 0.5, bicycle = 0.2,
none = 0

0.045

Produced capital

Number of productive tools
Number of mechanized tools used for

agricultural production in the homes of
farmers in surveyed villages (units)

0.056

The degree of improvement of
rural infrastructure

Very good = 1, good = 0.8, average = 0.6,
poor = 0.4, very poor = 0.2 0.044

Water irrigation facilities Very good = 1, good = 0.8, average = 0.6,
poor = 0.4, very poor = 0.2 0.041

Social capital

Social Security level Very good = 1, good = 0.8, average = 0.6,
poor = 0.4, very poor = 0.2 0.04

Availability of official positions Yes = 1, No = 0 0.058

Level of policy understanding Very good = 1, good = 0.8, average = 0.6,
poor = 0.4, very poor = 0.2 0.06

Human capital

Number of laborers Number of existing labor force in farm
households in surveyed villages 0.082

Educational level of family members
College and above = 1, high school = 0.8,

middle school = 0.6, elementary school = 0.4,
illiterate = 0.2

0.042

Workforce health status Very good = 1, good = 0.8, average = 0.6,
poor = 0.4, very poor = 0.2 0.056

The methods of determining the indicator weights were primarily hierarchical analysis,
expert scoring, and the entropy method [43]. In order to eliminate subjectivity in the
assignment and the repetitiveness of the indicator attributes, this study used the entropy
method to determine the weights. The specific calculation process was as follows.

First, the indicator data were invariantly steeled [44]. This selection used the extreme
difference standardization method to standardize the replicated data to eliminate the effect
of different data magnitudes; the formula is as follows:

Mij =
(
Xij −minXj

)
/
(
maxXj −minXj

)
(1)
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where Mij is the standardized value of item i under the jth indicator, Xij is the value of
livelihood capital assigned to the i-th farmer under the jth indicator, minXj and maxXj are
the maximum and minimum values of the jth livelihood capital assigned, respectively.

The Mij was normalized by the formula:

Iij = Mij/
m

∑
i=1

Mij + 0.001 (2)

where Iij is the normalized value, m is the farmer’s value, and 0.001 is the overall shift to
the right to prevent the presence of a 0 value and to facilitate subsequent calculations.

Next, the entropy values and entropy weights ej, Wj, of each indicator were calculated
with the following equations:

ej = −1/ ln m
m

∑
i=1

Iij ln Iij (3)

Wj = 1− ej/
n

∑
j=1

(
1− ej

)
(4)

where, ej (0 ≤ ej ≤ 1) is the entropy value of the jth indicator, −1/Inm is the information
entropy coefficient, Wj is the entropy weight of the jth indicator, and n is the number of
livelihood capital indicators.

Finally, the value of the livelihood capital indicator of farm households was calculated,
with the magnitude of the value reflecting the level of livelihood capital. The formula is:

Bij =
n

∑
i=1

IijWj (5)

where Bij is the value of each livelihood capital indicator of the ith farmer, Iij is the normal-
ized value of each livelihood capital indicator of the farmer, and Wj is the weight of each
livelihood capital indicator.

2.3.3. Difference-in-Differences Model

The difference-in-differences model [45] involves comparing the effect of a research
subject before and after the intervention of a specific factor, and the difference between the
two is the net effect of that factor on the research subject [34]. The basic idea is to divide
the survey sample into two groups: one group of subjects affected by the specific factor,
namely the “experimental group”, and one group of subjects not affected by the specific
factor, namely the “control group”. The specific model is expressed as follows:

Yij = β0 + β1Treatij + β2Periodij + β3DIDij + εij (6)

DIDij = Treatij ∗ Periodij (7)

where i = 1 represents the pre-intervention period, i = 2 represents the post-intervention
period, j represents the subject, Yij represents the value to be measured for the jth subject
in period I, Periodij is a time dummy variable, Period1j = 0 represents pre-intervention,
Period2j = 1 represents post-intervention, Treatij is a group dummy variable, Treatij = 0 is
the control group, Treatij = 1 is the experimental group, DID is the cross term of Treatij and
Periodij, the εij is the unobserved other variables affecting Yij controlled not to change.

Depending on the characteristics, it is possible to write separate models of changes in
the variables to be measured in the control and treatment test subjects, before and after the
factor intervention.
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The control group Treatij = 0 was modeled as Yij = β0 + β2Periodij + εij. Therefore,
the values to be measured for the control group in the periods before and after the factor
intervention were:

Yij =

{
β0 + εij, i = 1

β0 + β2 + εij, i = 2
(8)

The changes in the values to be measured in the control group before and after the
factor-specific intervention were:

di f f1 =
(

β0 + β2 + εij
)
−

(
β0 + εij

)
= β2 (9)

The experimental group Treatij = 1 was modeled as Yij = β0 + β1 + β2Periodij +
β3Periodij + εij. Therefore, the values to be measured for the control group in the two
periods before and after the factor intervention were:

Yij =

{
β0 + β1 + εij, i = 1

β0 + β1 + β2 + β3 + εij, i = 2
(10)

The changes in livelihood capital in the experimental group before and after the ad
hoc factor intervention were:

di f f2 =
(

β0 + β1 + β2 + β3 + εij
)
−

(
β0 + β1 + εij

)
= β2 + β3 (11)

Thus, the net effect of a given factor on the observations of the subject to be measured is:

di f f = (β2 + β3)− β2 = β3 (12)

The final value β3 is the final double difference value to be obtained. When β3 > 0, it
indicates that the specific factor had a positive effect on the study subject; when β3 < 0, it
indicates that the specific factor’s effect was negative effect. The larger the absolute value
of β3, the greater the degree of influence of the specific factor on the study subject.

3. Results and Analysis
3.1. Analysis of Changes in Livelihood Capital of Different Types of Farmers
3.1.1. Description of Differences in Livelihood Capital of Different Types of Farmers

As shown in Table 6, the livelihood capital of non-agricultural and non-agricultural
part-time farmers before land transfer was higher, with values of 2.553 and 2.309, respec-
tively, while that of purely agricultural and agricultural part-time farmers was lower, with
respective values of 2.039 and 2.241. This indicates that part-time farming has a positive
effect on the livelihood capital of farmers.

Specifically, natural capital was highest for purely agricultural farmers, followed
by agricultural part-time farmers and non-agricultural part-time farmers, while non-
agricultural farmers had the lowest natural capital index values; the values were 0.459,
0.401, 0.374, and 0.358, respectively. The natural capital of these farmers was lower because
they were engaged in non-agricultural activities, as non-agricultural farmers are mainly
engaged in non-agricultural activities to maintain their livelihoods.

Financial capital was highest for non-agricultural farmers, followed by non-agricultural
part-time farmers and agricultural part-time farmers, and the lowest values were for purely
agricultural farmers, with indicator values of 0.573, 0.392, 0.376, and 0.297, respectively.
Differences in financial capital of farmers were found in terms of annual household income,
and farmers engaged in non-agricultural activities had a wider range of livelihood sources.
Most of them go out to work, so their income is more stable than farming and is not limited
by land quality and natural conditions.
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Table 6. Values of livelihood capital indicators before and after land transfer for different types of
farmers.

Pure Agricultural Farmers Natural
Capital

Financial
Capital

Living
Capital

Produced
Capital

Social
Capital

Human
Capital

Livelihood
Capital

Before transfer 0.459 0.297 0.304 0.335 0.271 0.373 2.039
After transfer 0.475 0.325 0.319 0.39 0.283 0.385 2.177

diff 0.016 0.028 0.015 0.055 0.012 0.012 0.138

Agricultural Part-Time
Farmers

Natural
Capital

Financial
Capital

Living
Capital

Produced
Capital

Social
Capital

Human
Capital

Livelihood
Capital

Before transfer 0.401 0.376 0.342 0.324 0.311 0.487 2.241
After transfer 0.395 0.41 0.355 0.339 0.338 0.509 2.346

diff −0.006 0.034 0.013 0.015 0.027 0.022 0.105

Non-Agricultural
Part-Time Farmers

Natural
Capital

Financial
Capital

Living
Capital

Produced
Capital

Social
Capital

Human
Capital

Livelihood
Capital

Before transfer 0.374 0.392 0.361 0.331 0.357 0.494 2.309
After transfer 0.354 0.43 0.38 0.305 0.399 0.522 2.39

diff −0.02 0.038 0.019 −0.026 0.042 0.028 0.081

Non-Agricultural Farmers Natural
Capital

Financial
Capital

Living
Capital

Produced
Capital

Social
Capital

Human
Capital

Livelihood
Capital

Before transfer 0.358 0.573 0.372 0.277 0.427 0.546 2.553
After transfer 0.343 0.587 0.385 0.268 0.438 0.557 2.578

diff −0.015 0.014 0.013 −0.009 0.011 0.011 0.025

Livelihood capital was highest for non-agricultural farmers, followed by non-agricultural
part-time farmers and agricultural part-time farmers, and the lowest livelihood capital
was for purely agricultural farmers, with livelihood capital values of 0.372, 0.361, 0.342,
and 0.304, respectively. Differences in livelihood capital were primarily found in the
two indicators of housing quality and availability of transportation, with non-agricultural
and part-time farmers not simply dependent on the land for their livelihood, but having a
wider variety of livelihood sources and higher living capital.

Purely agricultural and agricultural part-time farmers had greater levels of productive
capital than non-agricultural part-time farmers, who had the lowest levels. Production
capital returned the following values: 0.335, 0.324, 0.331, and 0.277, correspondingly.
The differences in productive capital were primarily due to differences in the number of
productive tools, with farmers who were primarily dependent on land as a source of income
generally acquiring more productive tools. Additionally, local government is strengthening
the construction of farmland water conservation to increase production.

Human capital was highest for non-agricultural farmers, followed by part-time farm-
ers, and was lowest for purely agricultural farmers, with indicator values of 0.546, 0.494,
0.487, and 0.373, respectively. Differences in human capital were mainly manifested in
the educational level and health status of the labor force. Non-agricultural farmers had
relatively higher education levels and filled a wider range of occupations.

Social capital was highest for non-agricultural farmers, followed by part-time farmers,
and lowest for purely agricultural farmers, with indicator values of 0.427, 0.357, 0.311, and
0.271, respectively. As farmers increase their part-time employment, their understanding
of national policies increases, and the social security they can enjoy also increases. In the
process of engaging in more part-time employment, farmers’ social interactions increase
and their social capital increases.

3.1.2. Analysis of the Direction of Change in Livelihood Capital of Different Types
of Farmers

Combining Table 6 with Figure 2 above, it can be calculated that the capital worth of
pure farmers’ livelihoods after land transfer was 2.177, which was 0.138 more than before
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the land transfer. Agricultural part-time farmers’ livelihood capital value was 2.346, which
was 0.105 higher than before circulation. Non-agricultural part-time farmers’ livelihood
capital value was 2.390, which was 0.081 higher than before circulation. Non-agricultural
farmers’ livelihood capital value was 2.578, which was 0.025 higher than before circulation.
When compared to other capital, pure farmers’ productive capital expanded greatly, while
natural and financial capital increased only somewhat. Pure farmers tended to participate
in land transfer by moving out plots of land that are far away or of poor quality, keeping
plots of land that are of superior quality, and moving onto existing land near to their land
to increase their operational scale. To boost the productivity of the remaining land, better
instruments were obtained for it the same time.
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In contrast to pure farmers, agricultural and non-agricultural part-time farmers’ natu-
ral capital declined while their social capital rose dramatically. The other components of
their capital were virtually unaffected. Compared to non-agricultural part-time farmers,
who continued to focus primarily on land management, they experienced less loss of
natural capital. However, these farmers work part-time jobs that will improve their social
interactions, diversify their sources of income, and raise their incomes, so building their
social and financial capital.

Natural and productive capital in non-agricultural farmers declined, whereas liveli-
hood capital increased. Human, financial, and social capital all changed less, and livelihood
capital did not change considerably. Because non-agricultural farmers have forgone agri-
cultural activities and have an income that is entirely unrelated to agriculture, the process
of land transfer essentially has no impact on these farmers’ ability to support themselves.
As a result, the change in their livelihood capital was insignificant.
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3.2. Analysis of Changes in Farmers’ Livelihood Capital under Different Land Transfer Modes
3.2.1. Descriptive Analysis of the Impact of Different Land Transfer Modes on Farmers’
Livelihood Capital

There are variations in the final land management impacts and the advantages that
farmers receive from land transfers, as a result of the various methods of trading land
management rights in different models and the various operators after the land transfer.
Table 7 shows the before-and-after mean differences in farmers’ capital for sustaining their
livelihood under various land transfer strategies. The findings reveal that the double
difference estimates of the total value of farmers’ livelihood capital before and after land
transfer in the four modes were 0.058, 0.071, 0.111, and 0.122, respectively. Based on these
findings, it can be said that all four land transfers have a positive impact on farmers’
livelihood capital, at least in part, or that they encourage the expansion of that capital.

Table 7. Within- and between-group differences in farmers’ livelihood capital before and after land
transfer in different modes.

The Farmers’
Spontaneous Mode

Farmers Not Participating
in Land Transfer

Farmers Participating in
Land Transfer Diff

Before transfer 2.198 2.236 0.038
After transfer 2.206 2.302 0.096

diff 0.008 0.066 0.058

Centralized and
Continuous Mode

Farmers Not Participating
in Land Transfer

Farmers Participating in
Land Transfer Diff

Before transfer 2.211 2.25 0.039
After transfer 2.217 2.327 0.11

diff 0.006 0.077 0.071

Joint-Stock Cooperative
Model

Farmers Not Participating
in Land Transfer

Farmers Participating in
Land Transfer Diff

Before transfer 2.217 2.251 0.034
After transfer 2.216 2.361 0.145

diff −0.001 0.11 0.111

Leaseback and
Re-Contracting Mode

Farmers Not Participating
in Land Transfer

Farmers Participating in
Land Transfer Diff

Before transfer 2.225 2.262 0.037
After transfer 2.219 2.378 0.159

diff −0.006 0.116 0.122

3.2.2. Econometric Analysis of the Impact of Different Transfer Modes on the Livelihood
Capital of Farmers

This study conducted econometric analysis by various methods on the effect of land
transfer on farmers’ livelihood capital, in order to confirm the aforementioned conclusion.
Farmers that did not participate in land transfer around the community were considered
the control group in this study, whereas farmers in villages that used one of four land
transfer modalities were considered the experimental group. The net benefit of each mode
on farmers’ livelihood capital was calculated using Equations (6)–(12) and STATA 22.0,
specifically with reference to Table 8. The outcomes can be seen in Table 9, which shows
positive and significant DID values for individual, family, and collective land transfers on
farmers’ livelihood capital, with coefficients of 0.17, 0.183, and 0.2491, respectively. Among
the models, the leaseback and re-contract mode and the land stock cooperative mode had
higher DID values and a greater impact on farmers’ capital for livelihood.
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Table 8. Details of the grouping of the control and experimental groups in the difference-in-differences
model.

Experimental Group Control Group

Group Name Farmers Mode Business
Method Group Name Farmers Mode

A1
Hongliukeng
Village, Xigou

Village

The farmers’
spontaneous

mode

Individual
business

B1

Farmers in
surrounding

non-transferred
villages

Uncirculated

A2 Dawanzi Village,
Sifuzhuang Village

Centralized and
continuous

mode
Family business

A3

Dongmaidi Village,
West Next Door

Village

Joint-stock
cooperative

model Collective
managementXiazhuangzi

Village,
Zhangjiazhuang

Village

Leaseback and
re-contracting

mode

Table 9. Regression results of different modes of land transfer on farmers’ livelihood capital.

(1) Individual Operation (2) Family Operation (3) Collective Operation

VARIABLES Total Total Total

DID 0.170 *** 0.183 *** 0.249 ***
(0.0162) (0.0137) (0.0104)

Post 0.0614 *** 0.0673 *** 0.0508 ***
(0.0133) (0.00916) (0.00839)

Constant 2.263 *** 2.268 *** 2.303 ***
(0.00381) (0.00377) (0.00250)

Observations 852 852 1710
R-squared 0.399 0.443 0.499

Number of id 142 142 286
Robust standard errors in parentheses: *** p < 0.01.

This study evaluated the variations in impact on farmers’ livelihood capital of the
two land transfer mechanisms involving collective management, to further investigate
the most suitable land transfer mode in the study region. Farmers who used the land
shareholding cooperative method are referred to as control group D, whereas those who
used the land-leaseback contracting style were considered experimental group C. The
intra-group and component differences in the values of the two models’ livelihood capital
indices are shown in Table 10. The DID estimate value for experimental groups C and D
was 0.048, as seen in Table 10, which is favorable and significant. This demonstrates that
when land was transferred through the land leaseback contractual model, the improvement
in farmers’ livelihood capital, notably in financial capital and social capital, was more
evident. This is mostly due to the fact that under the leaseback contracting mode, the
“village collective + planting leadership firm” is primarily responsible for operating the
property. They receive the land rented from the original farmers, design it uniformly,
construct agricultural infrastructure, split the property after replanning, and lease it to
farmers. This procedure may involve the whole agricultural supply chain, including the
production and storage of agricultural goods as well as their distribution and sale. A high
level of expertise and organization is required, which may support farmers’ development
while the process is being realized. As a result, farmers can gain more from this manner
of land transfer since the operational scale is higher after the transfer. The DID value of
human capital is negative, which means that the impact of the joint-stock cooperative
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model is slightly greater than that of the leaseback contracting model on the human capital
of farmers. This may be because the land-leaseback contracting model includes a higher
degree of modern agricultural technology and a lower participation of ordinary labor in
the land transfer. This finding is also supported by the regression results.

Table 10. Regression results of land transfer on farmers’ livelihood capital for the joint-stock coopera-
tive mode and the land leaseback and recontracting mode.

(1) (2) (3) (4) (5) (6) (7)

Variables Total Natural
Capital

Financial
Capital

Living
Capital

Produced
Capital

Social
Capital

Human
Capital

DID 0.0480 *** 0.00121 0.0166 * 0.0110 *** 0.00637 ** 0.0150 *** −0.00223
(0.0132) (0.00160) (0.00991) (0.00367) (0.00311) (0.00480) (0.00515)

Post 0.254 *** 0.0480 *** 0.0285 *** 0.0423 *** 0.0490 *** 0.0374 *** 0.0484 ***
(0.00837) (0.00119) (0.00656) (0.00249) (0.00232) (0.00325) (0.00348)

Constant 2.272 *** 0.372 *** 0.453 *** 0.338 *** 0.300 *** 0.371 *** 0.438 ***
(0.00329) (0.000401) (0.00247) (0.000916) (0.000779) (0.00120) (0.00129)

R-squared 0.530 0.647 0.057 0.396 0.427 0.272 0.242

Robust standard errors in parentheses: *** p < 0.01, ** p < 0.05, * p < 0.1.

3.2.3. Robustness Test

The endogeneity issue in policy evaluation can be better addressed by the twofold
difference method, but it must be founded on a number of key presumptions, requiring
parallel trend tests and placebo testing [46,47]. In this regard, experiments pertaining to the
identification hypothesis from various aspects were conducted in this study.

Parallel Trend Test

The 95 percent confidence interval before land transfer (pre 2, pre 1 in the Figure 3)
contained 0, demonstrating that the trend of the change in farmers’ livelihood capital was
similar between the experimental and control groups before t. Parallel trend tests were
conducted on the aforementioned four groups of experiments, respectively, to confirm the
viability of the double difference method and the identifiability of the regression results.
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Non-Observed Factor Effects

Although other variables that may affect farmers’ livelihood capital were controlled
for, there remain unobserved variables such as farmers’ individual decisions that can have a
potential impact on the difference between the experimental and control groups of farmers
before land transfer, thus affecting the robustness of the regression results. Therefore,
this study took the approach of creating random variables to test whether there was an
effect of omitted variables. STATA 16 software was used to calculate and generate random
shocks of land transfer on the livelihood capital of specific farmers, and repeated 500 times.
Under such a premise, the mean value of DID was estimated, and the results are shown
in Figure 4, indicating the distribution of the 500 estimated DIDs. The values of the DIDs
in the random process were concentrated around 0 and were significantly far from the
estimated values of the real experiment, by which it can be induced that the other farm
household characteristics observed for the regression results had almost no effect on the
regression results, thus proving that the previous estimation results were robust.
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4. Discussion

Land transfers give land to farmers who are better able to farm it, which on the
one hand increases the productivity of arable land and the efficiency of land use, and on
the other expands the career options of farmers, increases their income, and is an efficient
way to support local agricultural and economic development. The market-oriented land
transfer policy has had a positive impact on improving urban land use efficiency, according
to Jiang et al. [48]. Peng et al. [3] discovered that the scale of land transfers had a U-shaped
effect on food crops, and suggested that the Chinese government should promote land
transfers to ensure food self-sufficiency. Farmers, who are land operators, should be en-
couraged to transfer their land. Similar to the conclusions of this paper, Wu et al. [49] and
Ren et al. [50] found that land tenure adjustment would improve farmers’ livelihood capital
and significantly reduce farmers’ livelihood vulnerability, based on the livelihood sustain-
ability framework. A difference is that this paper refers to Zhang Shichao’s study [42],
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considering the existence of transfer outliers. In an area complementary to this study,
Yang et al. [34] investigated the characteristics of livelihood capital and land transfer within
farmers’ livelihood strategies, and considered the influence of livelihood capital on land
transfer. Together, their findings demonstrated a mutual relationship between land trans-
fer and farmers’ livelihood capital, further demonstrating that the two topics cannot be
studied independently.

Different land transfer models have been implemented due to variations in types of
land, economic conditions, and human cultures found in different regions. Each region
selects the land transfer model based on the conditions found there, which is advantageous
for the success of land transfer and makes it easier to raise standards of living for farmers.

Ref. [51], Zhang [52], Wang [53], and others have studied differences in the impact
of the new business model and the government-led model on farmers’ livelihood capital.
Similar to existing studies, this paper has compared the two collective operation models
again in order to confirm which is most appropriate for Manas County. The results show
that the model with the village collective or a leading plantation company as the main
operating agent is more effective in raising the standard of living for farm households.
The land leaseback and re-contracting model, with village collectives or major plantation
companies as the main operators, had the greatest impact on the livelihood capital of
farmers in Manas County according to this paper’s comparison of the two collective
management models to confirm the most appropriate land transfer model for the area. The
study’s findings can serve as a guide for encouraging land transfer in Manas County. In
future land transfers, farmers should be encouraged to pool land with scattered plots and
lower yields, and they should be asked to promote this model in entire villages, because
village collectives and top plantation companies have greater strengths in terms of land
cultivation experience, national policies, and economic resources.

In conclusion, even though this study has included new ideas and enhanced previous
research, there remain areas that merit further investigation. Since this study did not
take into account livelihood strategies, the relationship of mutual influence between land
transfer, livelihood strategy, and livelihood capital should be further delineated in the
future. The existence of transfer-in and transfer-out behaviors within the process of land
transfer indicates differences in farmers’ choices for livelihood strategies.

5. Conclusions

The following findings can be drawn through field surveys, in-depth interviews, and
the data analysis in this paper:

(1) Land transfer had a favorable and clear effect on farmers’ capital for livelihood. The
effect of land transfer on farmers’ ability to maintain their way of life was higher
when more agricultural operations are engaged. Following land transfers, all types of
farmers, from big to small, experienced a transition in their capital of livelihood; purely
agricultural farmers > agricultural part-time farmers > non-agricultural part-time
farmers > non-agricultural farmers.

(2) Distinct categories of farmers experienced different changes in their means of subsis-
tence as a result of land transfers. Production capital and natural capital of purely
agricultural farmers rose greatly, whereas social capital and natural capital of part-
time farmers fell or increased significantly. Non-agricultural farmers’ capital of all
types did not change greatly.

(3) The capital that supports farmers’ livelihoods was found to be affected differently by
various land transfer methods. Following land transfer, communal management is
more effective than family management, and individual management is more effective
than small-scale farming. When comparing the land stock cooperation mode with
rural cooperatives as the main body, against the land leaseback and re-contract mode
with “village collective + planting leading firm” as the primary management body, the
improvement of farmers’ livelihood capital was more evident. As a result, the modes
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of land leaseback and re-contract were found to enhance effectively the method of
land transfer for farmers’ livelihood capital.

According to the survey of Manas County, the area now has sporadic land transfers,
single employment of farmers who have been relocated, and ineffective land transfer
security measures. On the basis of the findings of this investigation, the following recom-
mendations are made:

(1) It is advised that the government strengthen the framework for securing land trans-
fers, and increase farmers’ job opportunities. Making it possible for farmers to receive
greater advantages from land transfer would encourage more farmers to participate
in land transfer. In order to boost farmers’ farming ability, we should provide the
transferred farmers with suitable subsidies, strengthen rural infrastructure, and un-
dertake unified land management training. Meanwhile, for farmers who have been
relocated, we should improve social security, offer assistance and job possibilities, and
promote the migration of labor to secondary and tertiary industries.

(2) The government should actively encourage land scale transfer and management while
nurturing new commercial entities. We should actively promote the circulation of the
entire village, encourage collective management, maximize the allocation of collective
land resources, cultivate the development of rural cooperatives, position large farmers,
establish leading businesses, form other teams, increase scientific and technological
training, establish an industry chain for the production, processing, and sale of
agricultural products, and actively advance the construction of “village colliders”.
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