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Abstract: It is important to clarify the impact of livelihood vulnerability level on farmers’ willingness
to cluster their homesteads in order to promote the intensive use of homesteads and rural revitaliza-
tion. This paper constructs a framework for the influence of farmers’ livelihood vulnerability on their
intention of homestead agglomeration, then assesses the livelihood vulnerability of farmers based
on 211 questionnaire data points, and analyzes the influence of farmers’ livelihood vulnerability on
their intention of homestead agglomeration through binary logistic regression. The results showed
that the vulnerability of farmers’ livelihoods had a significant negative effect on the intention of
homestead agglomeration, and the more vulnerable farmers’ livelihoods were, the more significant
their tendency to gather residential land. In addition, from the three-dimensional perspective of
“exposure-sensitivity-adaptability”, exposure and sensitivity have a negative effect on farmers’ inten-
tion to agglomerate, while adaptability has a significant positive effect. Therefore, this paper argues
that the vulnerability of farmers’ livelihoods can be improved by reducing exposure and sensitivity
and increasing adaptive capacity to enhance farmers’ willingness to cluster their homesteads, thus
providing some theoretical support for the preliminary work of homestead layout optimization in
rural spatial governance.

Keywords: livelihood vulnerability; homestead agglomeration; farmers” willingness; binary logistic
regression; Zhongyi Township

1. Introduction

With the rapid development of urbanization and industrialization worldwide, urban
and rural population and economic factors have been reorganized, and the “urban progress,
rural retreat” has become a global problem [1]. As one of the most frequent human activities
among rural land types, homesteads present fragmented distribution, lack of planning and
inefficient utilization, which seriously hinder the sustainable development of rural areas [2].
In this context, countries have started to carry out spatial governance of rural territories
by means of spatial planning [3,4]. The moderate agglomeration of homesteads refers
to the centralized layout of scattered, inefficiently utilized or geologically disaster-prone
homesteads [5], which can improve the level of economical and intensive utilization, the
spatial structure of rural settlements and the human living environment [6], and is an
important way to optimize and reconstruct the rural settlement space [7,8], as well as
one of the effective means to alleviate the contradiction between the inefficient utilization
of rural land and urban and rural land supply [9-11]. Some scholars have proposed
that it is appropriate to gather homesteads in extremely scattered poor mountainous

Land 2022, 11, 1322. https://doi.org/10.3390/land 11081322

https:/ /www.mdpi.com/journal /land


https://doi.org/10.3390/land11081322
https://doi.org/10.3390/land11081322
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/land
https://www.mdpi.com
https://orcid.org/0000-0003-0917-7374
https://doi.org/10.3390/land11081322
https://www.mdpi.com/journal/land
https://www.mdpi.com/article/10.3390/land11081322?type=check_update&version=1

Land 2022, 11,1322

2 of 20

areas [12]. According to the American scholar Gonzalez [13], habitat fragmentation is
highest when home sites are dispersed, and agglomeration development has ecological
advantages. Many countries have also taken this measure to avoid the decline of rural
areas and to deal with rural homestead fragmentation. Key settlement construction or
settlement rationalization projects have been implemented in countries such as Norway,
Japan, Thailand, Tanzania, and the United States [14-17]. The Dutch government has also
adopted corresponding means to avoid the sporadic distribution of rural house sites [18]. In
order to promote the rural revitalization strategy, the Chinese government has extensively
carried out comprehensive rural land improvement projects [19], repeatedly emphasizing
and actively guiding and promoting the agglomeration of rural homesteads, requiring rural
settlement sites to be categorized and promoted according to four types: clustering and
upgrading, suburban integration, characteristic protection and relocation and withdrawal,
and encouraging the economical and intensive use of residential bases.

However, homestead agglomeration is a complex project that is subject to the com-
bined effects of natural conditions, socioeconomics and culture [20,21]. The natural resource
background, topography, dominant function, settlement culture and economic develop-
ment level vary from region to region, and the demand for homestead agglomeration, site
selection characteristics and the ease of implementation also differ. At the level of farmers,
their willingness to participate has an important impact on the smooth implementation of
the policy. Farmers’ willingness to agglomerate homesteads is a choice made by farmers af-
ter judging the current situation of family life, considering their own needs and the possible
impact of agglomeration, which is influenced by both subjective and objective factors [22].
Public participation mechanisms are now emphasized in territorial spatial planning around
the world, and in Europe, formal institutions have been established to collect residents’
opinions and views [23,24], which shows that public opinion is an important element in the
implementation of spatial planning. Under the background of the special land system in
rural China, farmers, as the basic unit of residential land assembly and the decision makers,
determine the quality and direction of the economical and intensive use of residential land
in rural China by the level of their willingness and demands for agglomeration [25]. There-
fore, it is important to understand the intention of farmers to agglomerate for the effective
implementation of homestead agglomeration [5]. Existing studies on farmers’ willingness
to make decisions about their homesteads have mainly discussed the factors influencing the
willingness to quit and transfer their homesteads and their driving mechanisms [2,22,26,27],
suggesting that household economy, living environment, social interactions, policies to
support and benefit farmers, employment distribution and livelihood strategies affect
farmers’ decision making willingness. The research on the willingness to agglomerate
homesteads is relatively lacking, but due to the importance of homestead assembly work,
farmers’ willingness to agglomerate and the influencing factors should also become the
focus of current rural geography research. At present, some scholars believe that farmers’
posterior livelihood sources and their income changes, living conditions, neighborhood
relations and social status perceptions are important driving mechanisms for the formation
of farmers’ intention of homestead agglomeration [5,25]. From the perspective of symbiosis,
other scholars believe that the decision factor of agglomeration shifts along the direction
of “survival-economic development-psychosocial” [28]. In terms of research methods,
the PRA method [29] and questionnaires [30,31] are currently used for data collection,
while logistic model [32-34], probit model [35,36], Double-Hurdle model [37] and linear
regression [38] are employed for correlation analysis, where the logistic regression model
is the ideal model for analyzing micro-individual intentions and is suitable for regression
analysis, where the explanatory variable is a categorical variable.

Since there is an interrelationship between farmers’ livelihoods and rural land use,
the improvement of rural house sites based on livelihood characteristics is conducive to
the reconfiguration of rural territorial sustainability [39]. Moreover, the level of livelihood
vulnerability, i.e., whether farmers are prone to exhibit instability and vulnerability to
losses after shocks [40], affects farmers” behavioral choices [41,42], reflecting a correla-
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tion between farmers’ livelihood vulnerability and farmers” willingness to cluster their
homesteads. Therefore, the study on the intention of homestead agglomeration can be
attempted from the perspective of farmers’ livelihood vulnerability. The current research
on livelihood vulnerability of farmers focuses on the establishment of the concept of liveli-
hood vulnerability, the formation of an analytical framework and the construction of a
system of indicators to measure the impact of different shocks (e.g., climate fluctuations,
changes in market demand, land loss, etc.) [43—45]. Livelihood vulnerability analysis
frameworks are divided into two main types of mainstream analytical frameworks, one
based on the vulnerability environment, livelihood capital and adaptive capacity, which is
integrated into the DFID sustainable livelihoods framework [46], and the other based on the
“exposure-sensitivity-adaptability” framework proposed by the Intergovernmental Panel
on Climate Change (IPCC) [47,48]. A number of scholars have also proposed other ana-
lytical frameworks [49,50], and they have selected indicators for evaluation based on their
understanding of the framework and differences in the characteristics of the research sub-
jects [51] and have analyzed their influencing factors and corresponding strategies [52,53].
Existing studies are rich in evaluation methods, including the functional model method [54],
the integrated index method [55], the participatory rural appraisal (PRA) method [44], the
entropy TOPSIS method [56] and the BP network simulation method for evaluation [57],
but the main ones are the functional model method and the integrated index method.

In general, most studies have focused on the factors influencing farmers’ livelihood
vulnerability, but fewer studies have investigated the behavioral decisions of farmers in
the context of livelihood vulnerability and the impact of livelihood vulnerability on the
development of rural settlements, especially in the area of intention to agglomerate home-
stead, which needs to be deepened. In view of this, this paper studies farmers” intention
of homestead agglomeration from the perspective of farmers’ livelihoods, so as to adopt
precise policies for farmers with different livelihood vulnerabilities. The brief structure of
the study is as follows: (1) to construct a theoretical analysis framework and a livelihood
vulnerability evaluation system; (2) to evaluate the livelihood vulnerability of the sample
farmers and analyze the current situation of different types of farmers’ intention to agglom-
erate their homesteads and their livelihood vulnerability characteristics; (3) to analyze the
impact of livelihood vulnerability on farmers’ intention to agglomerate their homesteads
through a binary logistic regression model, so as to provide a reference and basis for the
formulation of related spatial optimization and residential land consolidation policies.

2. Theoretical Framework

Farm household livelihood vulnerability refers to the instability and vulnerability to
loss that households or individuals exhibit in their livelihood activities due to changes
or shocks in their livelihood structures [45,58,59]. In response to the characteristics and
requirements of rural revitalization and rural settlement reconstruction, livelihood vulnera-
bility assessments of farm households focus more on the measurement of farm households’
livelihoods and production. Homestead agglomeration behavior is one of the many im-
portant parts of the livelihood decisions of farming households. Farmers’ willingness to
change their current situation of land assembly requires them to weigh the benefits, costs
and risks [60]. Even under the influence of the same policy of land assembly, farmers
with different levels of livelihood vulnerability face different types and intensities of risks
and have different risk expectations, risk mitigation and adaptive capacity, which further
generates differential responses in terms of willingness to agglomerate around residen-
tial land. Thus, the livelihood situation of farmers will influence the way they use their
homesteads [51,61] and their various decisions on land use, which in turn will determine
whether their homesteads will develop in the direction of agglomeration.

This paper describes livelihood vulnerability in terms of three dimensions: exposure,
sensitivity and adaptive capacity. Exposure refers to the degree of impact of livelihood
risks that farm households may be exposed to in their productive lives, including potential
threats from both natural and household risks [49,62]. Sensitivity refers to the nature of ease
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of perception in the face of risk perturbations [35], i.e., the sensitivity of farm households
to constraints affecting livelihood development in the face of the process of homestead
agglomeration, the state of ease of loss, which is mainly evaluated in terms of the number
of livelihood alternatives, and economic pressure [63]. The higher the sensitivity of a farmer
is, the greater the probability that the farmer is vulnerable to risk disruption. Adaptive
capacity refers to the ability of farm households to withstand risks when faced with stress
and risks with the resources they have [64]. The selection of indicators for adaptive capacity
is usually based on the five major livelihood capitals of the DFID Sustainable Livelihoods
(SL) analytical framework, i.e., the five aspects of human, natural, physical, financial and
social capital to evaluate the adaptive capacity of farm households in the face of risk [65].

The impact of livelihood vulnerability on farmers” willingness to cluster around their
homesteads is mainly in terms of risk expectations and behavioral decisions (Figure 1). The
level of livelihood vulnerability affects farmers’ expectations of the risks they may face. The
level of exposure tends to determine the risk to farmers’ livelihoods, while sensitivity is
measured by how farmers react when faced with external risks, both of which are expressed
in terms of the external shocks that farmers may face in the process of home base assembly
and the amount of pressure they bear when exposed to external shocks. When farmers
have higher exposure and sensitivity, they are more affected by the external environment
and will bear more pressure, which leads to higher risk expectations and the choice of
risk avoidance or more prudent behavioral decisions. In contrast, when farmers have
increased adaptive capacity, the livelihood system will form more effective ways of coping
and adaptive management under external perturbations or internal pressures, resulting in
farmers having greater tolerance under the same risk expectations, as well as more positive
perceptions of their household livelihood situation, and being able to choose behavioral
decisions with a certain level of risk, thus effectively stimulating their willingness to cluster
their homesteads.
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Figure 1. The impact mechanism of farmers’ livelihood vulnerability on homestead agglomeration
intention.

Therefore, it is clear that when farmers’ livelihood systems are less exposed, are less
sensitive or have a greater capacity to adapt, they are less likely to be attacked, are able
to sustain themselves in the long term under threatening pressure and are more likely to
make decisions to change the status quo without regard to state subsidy policies.
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3. Study Area Selection and Data Sources
3.1. Case Selection

The selection of a suitable township as a case area is a prerequisite to ensure the smooth
conduct of the empirical study. For the case area selection, this paper mainly takes into
account the following aspects: (1) The urgency of moderate agglomeration of homesteads
caused by topographical and geomorphological conditions. As the township settlement
space in mountainous areas is more restricted by topography, geological conditions and
traffic, the spatial layout of historically formed settlements is extremely scattered more ob-
viously, and there is an urgent need for moderate agglomeration of homesteads. (2) China’s
countryside is in a critical period of poverty eradication to rural revitalization, of which
the moderate clustering of residential bases is an important element, and the selection of
relevant demonstration towns has a good policy advantage, propaganda base and practice
foundation. (3) Clear development orientation. The livelihood of farmers in townships with
integrated industrial development is more typical and in line with the mainstream trend of
most rural development. At present, most townships have integrated the development of
one, two, three industries as the development direction, which leads to the transformation
of farmers’ livelihood capital and strategies. The overall situation of farmers’ livelihoods
shows that farming is reduced, labor is increased and service industries such as B&B and
farm caravans are gradually emerging, and thus, the vulnerability of farmers’ livelihoods
also changes accordingly. (4) Full consideration was given to the team’s existing projects
and the basis of cooperation with the local area, which facilitated access to villages and
households for in-depth research. Based on the above screening conditions, Zhongyi
Township in Shizhu County was selected as the research case for this paper (Figure 2).

Zhongyi Township is located in the middle of Shizhu County, 40 km away from Shizhu
County. It used to be one of the 18 deeply impoverished townships in Chongqing, and
now it has completed part of the work of home base gathering, and is a key township to
consolidate and expand the effective connection between poverty alleviation and rural
revitalization. The terrain is mainly mountainous, with high mountains and steep slopes,
the elevation is between 777~1892 m, and the slope is between 0~67°. The climate is
moderate, with abundant rainfall and four distinct seasons. In total, 49.8% of the area is
located in the Dafengbao Nature Reserve.

Zhongyi Township covers an area of 160 km?, under the jurisdiction of 7 administrative
villages, 34 village groups. In 2020, the township registered a population of 8249 people, a
resident population of 4658 people, of which 1600 people in the Zhongyi Township field
town and 1000 people in the Guantian field town, and a resident population urbanization
rate of about 56%. At present, a large number of farmers in Zhongyi Township go out to
work, and the farming conditions of local farmers have been improved, from only growing
food to special economic crops, and the township has formed different types of industries,
mainly planting and breeding, agricultural products processing and rural tourism, and the
farmers’ livelihoods are more diverse.

Through the statistics on the rural house site map and the number of farm households
in Zhongyi Township, it is found that the current clustering situation in Zhongyi Township
is not strong, and the number of rural house sites with fewer than 5 households is the largest,
i.e., 434, accounting for 83.95% of the total number of house sites in the township, among
which the situation of 1 household in a site is the most common, i.e., 298, more than half of
the total number of house sites in Zhongyi Township, reaching 68.66%. During our field
research, we found that the scattering of residential bases in the area has caused problems
in terms of difficult government infrastructure allocation, high cost of rural governance
and inconvenient production procurement for farmers, and currently, the implementation
of work related to the clustering of residential bases has been carried out in the area.
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Figure 2. Location of the study area.

3.2. Questionnaire Design

The questionnaire was designed to focus on the following five sections. (1) The basic
situation of farming households. The survey mainly covers the nature of the household, the
members of the household, the education level and the occupation of the household and is
used to assess the basic characteristics of the household and to classify the type of household.
(2) The current living conditions of farm households. The survey covers the use of the
farming household’s current residence, building structure, functional structure, property
rights, rental and operation and safety risks. It is mainly used to reflect the adaptive capacity
of farmers’ livelihoods. (3) Household economic income and expenditure. This includes the
structure of household income and expenditure, and the data obtained are used to analyze
the economic stress and financial capital of farming households, reflecting livelihood
sensitivity and adaptive capacity. (4) Social interaction and living conditions, which is
used to analyze the social capital of farm households. (5) The demand and willingness of
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farm households to assemble on residential land. This includes farmers’ satisfaction with
their current housing situation, their willingness to cluster and their demand for clustering,
which involve data on the control variables and explanatory variables in this paper.

3.3. Data Source and Pre-Processing

The data in this paper were obtained from a farm household study conducted in
Zhongyi Township, Shizhu County, Chongqing in 2021. We used the Participatory Rural
Appraisal (PRA) method [30] to obtain the required data by interviewing farm households
with questionnaires through semi-structured interviews and mini-symposiums to under-
stand their livelihood status and willingness to gather homesteads, with each household
questionnaire controlled within 40 min. Simple random sampling method was used to
determine the sample size of 226 households for the household interview work. After
checking the authenticity and logic of the questionnaires with omission, misadjustment and
obvious logical errors in the form of telephone call-back, and then eliminating invalid ques-
tionnaires that did not obtain effective verification, 211 valid questionnaires were finally
collected, and the questionnaire efficiency rate reached 93.36%. The basic characteristics of
the interviewed farmers are shown in Table 1.

Table 1. Characteristics of the farming household samples.

Projects Category Frequency Proportion/% Projects Category Frequency  Proportion/%
<30 6 3 Never went to school 58 27
31~40 7 3 Primary school 93 44
culture
Age Education
Lower Secondary

(years) 41~50 33 16 level Culture 48 23

51~60 81 38 High School Culture 9 4

>61 84 40 High School or above 3 1

<2 73 35 <1 43 20

Number of household 3~4 85 40 Annual household 1~5 60 28
population (persons) 5~6 47 22 income (10,000 yuan) 5~10 61 29
>6 6 3 >10 47 22

0 25 12 <25 30 14

Livelihoods approach ! 80 38 foiibrc;rtio 25-50 39 18
(category) 2 94 45 (%) 50~75 65 31

3 12 6 >75 77 36

In order to ensure the scientific validity of the questionnaire and data, this study
conducted reliability and validity tests on 211 valid farmers’ questionnaires. The results
showed that the overall reliability of the scale in this paper reached 0.742, and the reliability
values of all five dimensions reached above 0.70, indicating that the reliability of the
questionnaire is relatively good and meets the requirements of scientific research, and the
KMO (Kaiser-Meyer-Olkin) value of the data reached 0.822 (greater than 0.5), while the
Bartlett’s sphericity significance was greater than 95% (p < 0.05), indicating that factor
analysis can be performed. Further extracting the common factor variance of the five
question dimensions, the results showed that the variance of the question items in all
dimensions was greater than 0.5 and concentrated around 0.7, which again confirmed the
validity of the questionnaire.

4. Materials and Methods
4.1. Indicator System Construction

In this paper, we first determine the analysis framework, then select the relevant
indicators, and finally assign the indicators, so as to construct the livelihood vulnerability
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evaluation index system. Currently, the Exposure-Sensitivity-Adaptive Capacity (ESAC) is
the most widely used framework for livelihood vulnerability analysis [66], allowing for
a top-down analysis of the risks, stresses and resilience of farmers’ livelihoods. Specific
indicators are added or subtracted depending on the research question. Therefore, this
paper regards farmers as livelihood subjects in the specific sensitive and fragile period of
poverty alleviation and Rural Revitalization. Based on the above analysis of the connotation
of farmers’ livelihood vulnerability, drawing on existing research results [40,67-69], and
considering the availability of data, this paper selects indicators from the three dimensions
of exposure, sensitivity and adaptive capacity, and initially constructs a livelihood vulnera-
bility evaluation index system applicable to the region. Then, SPS524 was used to conduct
Pearson correlation analysis and cross-tabulation analysis on the preliminary indicators of
the same dimension, and only one indicator with a strong and significant correlation was
retained. Finally, 26 indicators were screened out from the 35 indicators in the questionnaire.
At the same time, the indicators were standardized using the extreme value method and
assigned using the entropy method, and finally, a comprehensive livelihood vulnerability
evaluation index system was constructed (Table 2) to quantitatively assess the livelihood
vulnerability of farmers.

Table 2. Comprehensive evaluation indicator system of livelihood vulnerability.

Target Level Guideline Level Indicator Layer Assignment Properties =~ Weighting
Degree of dependence of . .
Natural risks household income on Annual income from f_armmg / ,/,_\ nnual total + 0.0361
household income/%
natural resources
Elderly person in household without
Livelihood exposure . pension = 0; elderly person in household with B
Old age security pension, elderly person in household with 0.5411
Family risks pension, no elderly person in household = 1
Number of household farming members over
Level of aging 60 years of age as a proportion of total + 0.0408
household farming members/%
Number of Number of ways in which Assign values by type of livelihood activity, 1
A -~ farmers earn - 0.0095
livelihood substitutions T for 1 and n for n
their livelihoods
Daily consumption Percentage of da_lly corq\sumptlon + 0.0229
Livelihood Sensitivity S expenditure/%
. Children’s education Percentage of expenditure on education/% + 0.0212
Economic pressures
Medical expenses Percentage of medical expenditure/% + 0.0208
Social interaction Percentage of expenditure on favors/% + 0.0172
Number of people with high school education
Farmers’ education level or above as a percentage of household + 0.0299
population/%
Resident Resident population as a percentage of + 0.0061
population/household household population/% ’
) Labor force share Number of labor force as a.perC:entage of + 0.0124
Human capital household population/%
Grading based on the natural breakpoint
. method of medical costs (0~1400 = 5,
Healthiness per household 1400~4500 = 4, 4500~10,000 = 3, + 0.0066
10,000~28,000 = 2, 28,000~60,000 = 1)
- . Number of outworkers Number of outworkers as a percentage of + 0.0246
Livelihood resilience A household population/% .
Natural capital Arable land per capita Arable land area/household population/yuan + 0.0167
. . Calculation based on the type of livestock
Livestock capital available and their market value * 0.0231
Assignment by housing structure, adobe or
Housing structure all-wood = 1; adobe = 2; brick = 3, brick = 4, + 0.0251
. . steel = 5
Physical capital
Housing area per person Housing area/household population/m? + 0.0117
Level of _
infrastructure development X=Xi4Xo + X5+ Xy + X5+ Xo +X7 * 0.0047
Are there any safety hazards Yes=1.No=0 - 0.0197
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Table 2. Cont.
Target Level Guideline Level Indicator Layer Assignment Properties =~ Weighting
Income diversity Assign values by typfeoi)fnmcome, 1forlandn + 00121
Financial capital Nonfarm income per capita Nonfarm income/household population/$ + 0.0180
Access to subsidies Assign a value to the type of subsidy received, + 0.0163

1 for 1 type and n for n types

By household: number of people in the
household working in the village council, + 0.0528
government, etc./person

Number of family members
working in institutions

Assign a value to the neighborhood

Social capital Neighborhoods relationship scale, conflicted, never = 0; average, + 0.0032

occasional = 1; harmonious, frequent = 2

Assign a value to the level of visits with
Visiting with relatives relatives, never = 0 Basically none = 1 + 0.0071
Occasionally = 2 Often = 3 Daily = 4

Note: X; for hardened roads, X; for night lighting, X3 for water supply, X, for energy type, X5 for sanitary toilets,
Xe for electricity access, X7 for network coverage.

4.2. Livelihood Vulnerability Index (LVI)

LVl is an index formed based on the concept of vulnerability [59,65]; in this paper,
the livelihood vulnerability index (LVI) of each household is calculated using a composite
index assessment model [59], which is calculated as follows:

IV, =E+S—A 1)

LV, =E— AxS )

where E is livelihood exposure, S is livelihood sensitivity and A is livelihood adaptive
capacity. A higher LVI value indicates a higher vulnerability of the farm household.
A negative LVI indicates that household livelihood vulnerability is low and livelihood
adaptive capacity is greater than livelihood risk.

4.3. The Impact Model of Farmers’ Livelihood Vulnerability on Their Homestead
Agglomeration Willingness

4.3.1. Model Setup

In this paper, we need to analyze the impact of farmers’ livelihood vulnerability on
their willingness to cluster their homesteads. The explanatory variable is the willingness to
cluster, which meets the nature and characteristics of the binomial distribution, so we use
binary logistic regression to build a mathematical model. The regression analysis model is
constructed by taking the probability of occurrence P of the explanatory variable y = 1 as
the dependent variable.

The binary logistic model is used for the regression analysis of farm households
willingness to cluster their homesteads from each level of the Livelihood Vulnerability
Assessment Indicator System and is used to study the impact is formulated as follows:

’

~exp(Bo+Pix1 4+ Puxn)
~ 1+exp(Bo+ Prx1 + -+ Buxn)

1
P =
1+exp(Bo+ p1x1 + - - - + Buxn)
where P is the probability that the farmer in the study area is willing to cluster; if P > 0.5,

the farmer is willing to cluster, otherwise they are not. The logistic transformation of P,
denoted as logitP, leads to the following transformed equation:

®)

1- @)

logitP = ln(P/(l — P)) = Bo+ B1x1+ -+ Buxy (5)
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where By is a constant term, indicating that when the independent variable takes all values
of 0, the dependent variable In(P/(1 — P)) has no analytical significance when the value
of the dependent variable is zero, x; is the independent variable and By, - - - , B are the
estimated coefficients, which indicates the X; the contribution to P. When the independent
variable x; increases by 1 unit, the dependent variable increases by f; of one unit.

4.3.2. Selection of Variables
(1) Explained variable

The aim of this study is to analyze the willingness of settlements to cluster and the
factors influencing it. In the questionnaire, the question was set as “Are you willing to
agglomerate on residential land”. Of the 211 questionnaires surveyed, 49.77% (105) of the
farmers were willing to cluster and 50.23% (106) were not willing to cluster.

(2) Explanatory variables

The willingness of farm households to cluster around their homesteads was first
modeled by regressing livelihood vulnerability (LVI) as the independent variable:

logitP = In(P/(1— P)) = Bo + B1LVI (6)

Livelihood vulnerability is then decomposed, and the willingness of farmers to cluster
their homesteads is regressed on three dimensions, i.e., exposure, sensitivity and adaptive
capacity, to create a model:

logitP = In(P/(1— P)) = fo + B1E + P25 + faA )

(3) Control variables

Studies have been conducted to investigate the factors influencing farmers” willing-
ness to agglomerate their homesteads, and it has been suggested that personal and family
characteristics, house utilization, infrastructure environment and individual subjective
perceptions are all factors influencing farmers’ willingness to agglomerate their home-
steads [5]. In order to avoid endogeneity problems caused by omitted variables, this paper
summarizes the control variables into five aspects: () Household nature (x1). Generally
speaking, the degree of family hardship will influence farmers” demand for housing and
their behavioral decisions [70]. @ The presence or absence of business rentals (x7). In the
context of the emerging rural tourism, the utilization of the house base such as business
rental will influence the judgment of farm households on the homestead decision at this
stage [30]. (® Satisfaction with the living conditions of the homestead (x3). Farmers’ per-
ceptions of the living environment of their homesteads largely influence their behavioral
decisions regarding their homesteads, and when farmers are extremely dissatisfied with
their current living conditions, the stronger their desire to make changes [71]. (@ Satis-
faction with the scale of settlement on the housing site (x4). Farmers’ satisfaction with
the current situation of residential land assembly directly reflects the farmers” demand
for residential land assembly [5]. 3 The use status of the homestead (x5). The higher the
degree of idleness, the weaker the dependence on rural land resources and the stronger
the willingness to cluster [72]. Among them, x; is divided into four categories, namely,
low-income households, households out of poverty, households with five guarantees and
general farming households. Moreover, x5 is divided into four categories: normal use,
partial idleness, seasonal idleness and perennial idleness. Because of the unified manage-
ment aspects such as government subsidies, which are generally consistent within the same
commune, they are not included in the control variables.
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5. Results
5.1. The Current Situation of Divided Livelihood Vulnerability and Willingness of Farm
Households to Agglomerate around Their Homesteads

Livelihood exposure, sensitivity and adaptive capacity were calculated for each of
the 211 farm households according to Table 1, leading to the calculation of livelihood
vulnerability results for each household according to Equation (1) (Figure 3).
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Figure 3. Current situation of farmers’ livelihood vulnerability.

From the fitting trend of the normal distribution, the livelihood vulnerability index
of farm households in Zhongyi Township, Shizhu County, is in line with the normal
distribution. Regarding the total value of livelihood vulnerability, the vast majority of farm
households were in the medium and low livelihood vulnerability levels, with a difference
of 0.980 between the maximum and minimum values. The low livelihood vulnerability
levels accounted for 9.00% of the total number of farm households, and the high livelihood
vulnerability levels accounted for 13.74% of the total number of farm households. The
difference between the maximum and minimum values of farmers” exposure is 0.073, the
mean value (0.020) is greater than the median value (0.014), 40.76% of farmers’ livelihood
exposure is greater than the mean value, as shown by the normal distribution curve,
the normal distribution of farmers’ exposure is poorly fitted and the distribution of the
calculated results is more scattered: 38.86% of farmers’ livelihood exposure is less than
0.010, while 31.75% of farmers’ livelihood is more than 0.010. The difference between
the maximum and minimum values of farmers’ sensitivity is 0.042, and the mean value
(0.012) is larger than the median value (0.009), and based on the fitting trend of normal
distribution, farmers’ sensitivity is close to normal distribution, with 49.29% of farmers’
livelihood sensitivity being concentrated within 0.007~0.018. Farmers” adaptive capacity
varied widely, with the maximum and minimum values differing by 0.155, and the mean
(0.080) was slightly larger than the median (0.078). More than half (52.61%) of the farmers’
livelihood adaptive capacity was below the mean, and based on the fitting trend of the
normal distribution, the adaptive capacity was close to the normal distribution.

5.1.1. Status of Livelihood Vulnerability of Different Categories of Farm Households

Farmers’ own attributes are the basis for their decision making. Different categories
of farmers have different considerations and emotional ties to the homestead; therefore,
farmers make behavioral decisions. Based on the proportion of nonfarm income, farm
households were classified into four livelihoods—pure, one part-time, two part-time and
abandoned—according to less than 50%, 50-90%, 90-100% and 100% [69], and the current
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livelihood vulnerability of farmers with different livelihoods was described (Table 3). It was
found that the livelihood vulnerability of part-time households is lower, where the high
livelihood vulnerability of pure farmers is mainly due to their higher exposure, while the
difference between the livelihood vulnerability of two part-time and abandoned farmers
is lower, with the main difference being that abandoned farmers are much more sensitive
than two part-time farmers.

Table 3. Livelihood vulnerability of different types of farmers.

Type of Farming Household E S A LVI
Pure Farmers 0.038887 0.015113 0.072723 0.660050
One part-time household 0.023994 0.010431 0.076644 0.553218
Two part-time households 0.009849 0.006934 0.085743 0.415439
Abandoned Farmers 0.009836 0.012695 0.090852 0.434556
Low dependency ratio 0.007191 0.010767 0.09288 0.404528
Medium dependency ratio 0.013592 0.009324 0.087041 0.453629
High dependency ratio 0.043562 0.017899 0.056559 0.767111
Lower level of education 0.024440 0.012882 0.072482 0.585191
Intermediate level of education 0.009468 0.010000 0.096073 0.396873
Higher level of education 0.010733 0.008780 0.107065 0.347102

The top 20%, middle 60% and bottom 20% were then classified as low-dependency,
medium-dependency and high-dependency farming households according to the ratio
of the nonworking age population to the working age population [40], and it was found
that livelihood vulnerability was much higher for high-dependency farming households
than for medium- and low-dependency farming households, indicating that the higher the
dependency burden is, the higher the household livelihood vulnerability.

Based on the proportion of the number of people in the household with a high school
education or higher in the household register, and based on the natural breakpoint method,
households were classified as having a low level of education, a medium level of education
and a high level of education. It was found that households with a low level of education
had higher livelihood vulnerability, mainly because they were much more exposed and had
less adaptive capacity than farming households with a medium or high level of education.

5.1.2. Current Situation of Farmers’ Willingness to Cluster Their Homesteads

(1) Two part-time and abandoned farm households are more willing to cluster

Based on the results of the questionnaire (Table 4), it is found that there is a small
difference in the willingness to agglomerate among farmers with different livelihoods, with
more than half of the households willing to agglomerate in the two categories of two-part
time and abandoned farmers, while pure farmers and one part-time farmers are less willing
to agglomerate. Meanwhile, the analysis of the current livelihood vulnerability of farmers
in the previous section shows that for farmers with different livelihoods, low livelihood
vulnerability is more likely to lead to a willingness to agglomerate.

(2) Low percentage of farmers with a high dependency ratio willing to agglomerate

Under different dependency ratios, the proportion of willingness to cluster is low, with
medium and high dependency ratios in descending order, indicating that the higher the
dependency burden is, the more farmers tend to be reluctant to cluster; furthermore, as seen
above, livelihood vulnerability has high, medium and low dependency ratios in descending
order; thus, under different dependency ratios, the higher the livelihood vulnerability is,
the more the tendency or reluctance to cluster. Moreover, the higher the dependency ratio
is, the greater the tendency or reluctance to cluster.
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Table 4. Homestead agglomeration willingness of different types of farmers.
Type of AW1}11ngness to Type of AWl}hngness to Type of AWl]llmgness to
Farming Household gglomerate as a Farming Household gglomerate as a Farming Household gglomerate as a
Percentage/% Percentage/% Percentage/%
Pure Farmers 46.15 Low dependency 59.18 Lower level 44.59
ratio of education
One part-time 4815 Medium dgpendency 56.60 Intermedlate. level 62.50
household ratio of education
Two part-time 56.52
household ’ High dependency 3036 Higher level 66.67
ratio ’ of education ’
Abandoned Farmers 51.56

(3) The higher the level of education, the greater the share of willingness to agglomerate

The willingness to cluster has a descending order of higher, middle and lower levels
of education. It is also clear that households with medium and high levels of education
are more likely to make the choice to cluster. Combined with their livelihood vulnerability,
it is again found that households with low livelihood vulnerability are more likely to be
willing to agglomerate. Therefore, this paper examines the impact of farmers’ livelihood
vulnerability on their willingness to cluster around residential land.

5.2. Impact of Livelihood Vulnerability on the Willingness to Cluster around Homesteads

The causality of livelihood vulnerability affecting farm households” willingness to
cluster around their homesteads was tested by Equation (6), and the results of the full
sample regression are shown in Table 5.

Table 5. Regression results of the livelihood vulnerability index and target layer.

Variables @ 2) 3) @
—4.393 *** — — —
Exposure — —0.792 *** — —
Sensitivity — — —1.384 ** —
Adaptability — — — 4.920 ***
Nature of the family —0.0191 —0.252 —0.048 —0.242
Availability of business/rental —0.471 —0.417 —0.152 —0.380
Overall sa'tisfaf:tion with the current housing 0,500 0050 % 0366 * 0,535 *
situation on the homestead
Satisfaction with the current scale of settlement of 0209 0.295 * _0218 0209
the homestead
Homestead use status 0.187 —0.252 0.253 0.158

Note: *, **, *** indicate significance at the 10%, 5% and 1% level.

5.2.1. Full Sample Test for Livelihood Vulnerability Index

The regression results of the impact of the livelihood vulnerability index on the
willingness of farmers to cluster their homesteads show that the core variable livelihood
vulnerability is significantly negative at the 1% level, with a coefficient of —4.393, indicating
that the livelihood vulnerability index is negatively related to farmers’ willingness to cluster.
The higher the livelihood vulnerability of farmers is, the more unstable their livelihood
system is, the more vulnerable they are to external environmental changes and the greater
the risks they are likely to take. The coefficient of farmers’ overall satisfaction with their
current housing situation is significantly negative at the 1% level, suggesting that as overall
satisfaction with their housing situation increases, farmers’ willingness to cluster around
their homesteads decreases. The coefficients on the nature of the household, the presence
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of a business/rental situation, satisfaction with the size of the current home base clustering
and the state of use of the home base are negative but not significant.

5.2.2. Full Sample Test for Target Layer Dimensions

Regression analysis was done on the effect of target level dimensions, i.e., exposure,
sensitivity and adaptability, on farmers” willingness to agglomerate on their homesteads.
From columns (2), (3) and (4) of Table 5, it can be seen that exposure has the most significant
effect on farmers’ willingness to cluster on their homesteads, which is significantly negative
at the 1% level with a coefficient of —0.792, indicating that livelihood exposure has a
negative relationship with farmers” willingness to cluster, and the higher the exposure, the
lower farmers’ willingness to cluster on their homesteads; sensitivity results are significantly
negative at the 5% level with a coefficient of —1.384, indicating that the regression result
of adaptive capacity is significantly positive at the 1% level, in turn indicating that the
adaptive capacity of farmers’ livelihoods is positively related to their willingness to cluster
on their homesteads.

5.3. Robustness Tests

To ensure that the estimates are reliable, the paper also uses an alternative livelihood
vulnerability index LV I, (Equation (2)), with risk sensitivity as a disturbance term, which
is a proxy for robustness testing. Similarly, the willingness to cluster around residential
land was tested as the explanatory variable, and the regression results are shown in
Table 6. Column (6) is the regression result based on Column (5) with the addition of
control variables.

Table 6. Regression results of the livelihood vulnerability index.

Variables (5) (6)

LVI, —2.437 ** —2.782 **

Nature of the family - —0.145

Availability of business/rental - —0.035
Overall satisfaction with the current housing situation on ) 00363 *

the homestead
Satisfaction with the current scale of settlement of the homestead - —0.258
Homestead use status - 0.255

Note: *, ** indicate significance at the 10% and 5% level.

The regression results in Table 6 show that the coefficient of livelihood vulnerability
(LVI) is still significantly negative and the regression results do not vary significantly,
indicating that the results of the regression on livelihood vulnerability affecting farmers’
willingness to cluster around their homesteads are robust. In addition, the control variables
show that farmers’ overall satisfaction with their current housing situation is significantly
negative at the 10 percent level, indicating that farmers” housing situation is negatively
related to their willingness to live on their homesteads. In contrast, the coefficients of the
four variables of household nature, the presence of business or rental status, satisfaction
with the size of current homestead clustering and homestead use status are consistent with
the sign of the results in Table 5, which suggests that an improvement in the above four
indicators would somewhat dampen farmers’ willingness to cluster their homesteads, but
the results are not significant.

6. Discussion
6.1. Impact of Farm Households” Willingness to Cluster Their Homesteads

Farmers’ livelihood situation determines their land use decisions. In this study, the
higher the livelihood vulnerability of farm households, the greater their risk expectations,
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resulting in weaker willingness to cluster homesteads. In the case of subjective rationality,
farmers aim at maximizing benefits [30] and are more willing to reject the agglomeration
of homesteads to avoid the perturbation of changes in the external environment, such as
disputes over property rights, fairness of rights and interests, ease of living, time, economic
costs and the mental costs of adapting to the new environment.

Farming households are mainly exposed to natural and household risks in their
productive lives. When the household is more dependent on natural resources, the greater
the probability of being threatened by natural disasters [73]; when the household has
a smaller labor force and a higher degree of aging and insecurity in old age, it is more
vulnerable to public health emergencies and socioeconomic downturns, and thus, the
greater the degree of exposure to shocks emanating from livelihood risks. As a result,
farming households prefer to reduce external disturbances and are reluctant to engage
in homestead clustering. When farmers are exposed to risks, i.e., the lower the number
of livelihood alternatives and the higher the economic pressure on daily consumption,
children’s education, medical expenses and social interactions, the more susceptible farmers
are to perturbations from homestead clustering. The more sensitive the farming household
is, the more likely it is to suffer more stress and losses, and therefore, the more reluctant it
is to engage in home base clustering from the perspective of the farming household’s short-
term interests. In contrast, when farmers face the same household and natural livelihood
risks and are subject to internal and external pressures, the stronger their adaptive capacity,
the greater they are able to withstand external disturbances and internal pressures and
the greater they are able to adapt to the changes brought about by homestead clustering.
Therefore, without considering factors such as national policies, increased adaptive capacity
is conducive to promoting homestead clustering among farmers.

(1) The quality of human capital determines the choice of farm households’ livelihood
approach [74], which in turn has an impact on the output of household livelihood
outcomes. Combined with existing studies, it is known that when farm households
have higher levels of education [75], they are relatively less dependent on land and
more receptive to new environments: when the share of labor force is higher, house-
hold income sources are more stable and livelihood options are more likely; when
household health per capita is higher, livelihood security is higher and household
members are less likely to reduce their income sources due to illness; when the num-
ber of migrant workers is higher, household income is generally higher and their
aspirations to the city and awareness of new things are higher. This supports the
possibility of livelihood development for farming households.

(2) Natural and physical capital can provide material security for farm households when
their livelihoods are affected by shocks. When faced with shocks that affect the global
socioeconomic development process such as the New Crown epidemic, and when
most of the migrant workers are threatened by unemployment and return home,
the more arable land area a farm household has, the richer its livestock capital and
the better its housing structure, environment and infrastructure, the more it is able
to secure food and shelter for the household, thus improving the farm household’s
livelihood adaptation.

(3) Financial capital is the reserve of funds at the disposal of farmers [37,74] and is directly
linked to the livelihood situation of farm households, while reflecting their financial
security capacity and standard of living. The amount of financial capital reflects the
ability of farmers to generate income, and their access to subsidies. Farmers with
sufficient financial capital have more money available for their own use, and thus,
farmers with sufficient financial capital can take more risk and, in turn, have stronger
livelihood adaptability.

(4) Social capital refers mainly to the external support and help that farmers may receive
and the external resources that they can use [63]. For one, when a farmer’s family
works in a village committee, government or other unit, their ability to control news
about their livelihood is higher. When a household faces a shock that leads to a lack
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of funds, farmers are more likely to choose to apply for state subsidies, loans and
other different means; second, when there are better relationships between neighbors
and relatives, there are more ways to seek help when a farmer faces difficulties. Thus,
social capital can contribute to the improvement of farm households’ living standards.

While addressing the key questions, this paper also finds some other findings that
corroborate the existing research results: the tendency of different types of farm households
to cluster their homesteads shows different characteristics. There are differences in farmers’
homestead utilization decisions under different livelihood approaches [61]. In this study,
when farmers’ income is more derived from farming, their daily food is mainly from
their own cultivation, and their dependence on arable land is higher, their production
demand is higher and their willingness to agglomerate is weaker. Yan, Y argued that family
dependency ratio has an impact on farm households’ willingness to agglomerate [5]. In this
study, when there are more elderly people in the household or the head of the household is
older, traditional thinking is entrenched and there is a strong spiritual dependence on the
homestead [76], which makes it difficult to influence their traditional land values, even if
the benefits brought by homestead clustering are greater; when the burden of household
support is higher, farmers prefer to reduce the risk, and thus, avoid the possible series
of disturbances brought by homestead agglomeration. In addition, farmers with a high
willingness to cluster their homesteads usually possess a high level of literacy [77]. Literacy
level tends to increase the ability of farm households to accept new things, making them less
influenced by traditional livelihood values and more likely to change the social stereotypes
they hold. In this study, households with middle and higher education levels are less
dependent on farmland and more receptive to new environments and changes, and thus,
they have a tendency to cluster their homesteads.

In addition, factors that influence farmers’ behavioral decisions include human atti-
tudes, which are behavioral attitudes displayed by a person’s perception of the state of
something objective in terms of likes and dislikes. In this study, the regression results of
household nature, the presence of business/rental, the perception of the current size of the
residential site and the status of residential site use revealed that when the household is in
difficulty, the farmers’ desire to change their current living conditions is stronger and even
exceeds their prediction of risks; the better the household’s business or rental situation is,
the more reluctant the household is to give up the current residential site. Therefore, the
nature of the household, the existence of business/rental, the satisfaction with the current
scale of residence, and the improvement of the status of residence use not only do not
promote the willingness of farmers to gather their residence bases, but also inhibit the
agglomeration enthusiasm. However, the above four aspects should not be suppressed in
order to increase farmers’ willingness to agglomerate on their homesteads.

6.2. Policy Implications

At present, farmers’ livelihoods are still vulnerable to a certain extent, and reducing
livelihood vulnerability is conducive to enhancing farmers” willingness to cluster their
homesteads. Accordingly, this paper proposes some possible policy suggestions to promote
homestead agglomeration: (1) Diversification of livelihoods can reduce sensitivity and
enhance the adaptive capacity. The government can guide farmers to shift their liveli-
hoods to nonfarm employment by promoting pure farming on a large scale, facilitating the
transfer of farmland to increase natural capital, providing technical guidance and financial
support to increase the demand for expanding production or organizing technical train-
ing for farmers’ nonfarm employment, promoting diversification of farmers’ livelihood
options and achieving occupational upgrading of household labor (e.g., operating B&Bs
and farm caravans). (2) It is found that the livelihood vulnerability of households with
high dependency ratio is higher under pressure. In addition to actively seeking beneficial
agricultural policies, financial support and various protection services, the government can
increase the publicity of beneficial agricultural policies, reduce information asymmetry in
the work of homestead clustering and enhance farmers’ sense of social security and their
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ability to prevent livelihood risks in the process of homestead clustering. (3) Livelihood
adaptability has a positive impact on the clustering of farmers” homesteads, while human
capital plays a decisive role in the growth of other household capital. In response to the
low education level of the farm households studied, the government should vigorously
strengthen the investment in rural basic education, such as teaching and popularizing skills
and general knowledge to farm households with the help of online platforms, in order to
provide security for their long-term livelihoods.

6.3. Limitations

This paper does not trace the layout of existing residential sites and neglects the
analysis of the relationship between their evolutionary process and the willingness of
farm households to agglomerate. For example, the location of settlements is categorized
as declining, stable or growing to control for the impact of the distribution of existing
housing sites on the intentions of farming households to agglomerate. In addition, it was
found that farmers’ livelihoods and their perceptions of their homesteads are a reciprocal
process and that farmers’ livelihood vulnerability and homestead agglomeration have
an interactive and coupled potential relationship. The level of livelihood vulnerability
will change farmers’ dependence on, and use and perception of their homesteads, thus
affecting their willingness to agglomerate around their homesteads, while a change in the
location of their homesteads will have a positive or negative impact on their livelihoods
and production, which in turn will act on their livelihood vulnerability. This paper only
focuses on the impact of livelihood vulnerability on the willingness to cluster on a home
base, but does not analyze the interrelationship between the two; thus, a comprehensive
account of the relationship between livelihood vulnerability and home base clustering is
worthy of further study.

7. Conclusions

Based on the research data of 211 farm households in Zhongyi Township, Shizhu
County, Chonggqing, this paper evaluates the livelihood vulnerability of farm households
and uses the binary logistic model to analyze the impact of livelihood vulnerability on
farm households” willingness to cluster their homesteads. The study shows that farmers’
livelihood vulnerability has a significant negative effect on their willingness to gather
residential land. From the perspective of “exposure-sensitivity-adaptability”, exposure
and sensitivity have a negative effect on farmers” willingness of homestead agglomeration,
while adaptability has a significant positive effect, which is mainly due to the high-risk
expectation and weak social security brought by high livelihood vulnerability. Improv-
ing the livelihood vulnerability of farmers is conducive to promoting the willingness of
homestead agglomeration. According to the characteristics of different groups of farmers,
corresponding measures can be taken to reduce the exposure and sensitivity of farmers’
livelihood and improve the livelihood adaptation capacity, so as to enhance the willingness
of farmers” homestead agglomeration.
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