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Abstract: Relocation for poverty alleviation has become a vital means for the elimination of rural
poverty in China. Research on livelihood vulnerability and its influencing factors of relocated farm
households before and after poverty alleviation in Karst areas would contribute to the sustainable
development of rural households in mountainous areas, which remains unclear. In this paper,
the livelihood vulnerability evaluation index system and evaluation model in Karst areas were
constructed based on questionnaire data of relocated households in Liupanshui collected in 2020.
Then, the degree of livelihood vulnerability of households before and after relocation was measured,
and the analysis of the difference between livelihood vulnerability index and dimension of households
with different resettlement methods, relocation time, and livelihood diversification index was carried
out in detail. Afterward, stepwise linear regression analysis was chosen to screen the main factors
affecting the livelihood vulnerability of rural households subject to different resettlement methods
and different relocation time. Results show that the livelihood vulnerability of rural households
decreased significantly after relocation, and the risk of rural households returning to poverty was
reduced. At the same time, it reveals that the family income level and livelihood diversification index
have significant positive effects on the livelihood vulnerability index of rural households before and
after relocation. In addition, among the three village resettlement methods, urban resettlement is the
most effective way to alleviate the livelihood vulnerability of rural households. With increasing time
since relocation, the adaptability of rural households to the new environment is enhanced, and their
ability to withstand the impact of risks is also significantly improved.

Keywords: livelihood vulnerability assessment; relocation for poverty alleviation; stepwise linear
regression; livelihood diversification index

1. Introduction

Relocation for poverty alleviation is a national rural development policy, and resettle-
ment and integration is regarded as a vital tool to resolving environmental and poverty-
related issues and the contradictions in human–land relations. In a certain time and space,
it can be seen as an effective way to implement fixed-point poverty alleviation strategy,
and to provide time capital for ecological restoration in the relocated areas [1]. As the main
subject of relocation, it is particularly important to evaluate and analyze the mechanism of
the effect of relocation policies for poverty alleviation through the perspective of household
livelihoods. The choice of livelihood strategies and the reset of livelihood capital of farm
households after relocation directly reflect the implementation effect of the policies. In
recent years, with the development of sustainable livelihoods, scholars have paid more
attention to the study of livelihood aspects of relocation for poverty alleviation, mainly
focusing on livelihood capital, livelihood strategies, and livelihood stability [1,2]. The
livelihood capital of migrant families generally increased after relocation, and the diversifi-
cation of livelihood strategy makes nonfarming continue for peasant households [3]. The
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increase in the duration of relocation and the implementation of corresponding policies can
facilitate the transformation of livelihood strategies of households; as a result, household
income is dominated by nonfarm income [4,5]. Previous studies have shown that the
community characteristics and livelihood activities of farm households after relocation
have a significant impact on whether they fall into poverty [6]. After relocation, households
may face new risk shocks and they are more likely turn to poverty. In this situation, the
most important concern is whether households could reduce their livelihood vulnerability
after relocation. Thus, it is of vital importance to explore and analyze the policies of poverty
alleviation and relocation from the perspective of livelihood vulnerability.

Previous studies illustrate that the study of livelihood vulnerability has now become
an important analytical tool for measuring ecological changes and farm households’ coping
capacity in key areas [7–9], while the research hotspots of vulnerability have gradually
shifted from natural ecosystems to the coupling of human–earth relationships. In terms of
the progress of the livelihood vulnerability research, foreign research hotspots have shifted
from serving political economy to development policies and social–ecological systems of
society [10–12]. Scholars such as Shah et al. focused on reducing livelihood vulnerability
in developing countries and areas dependent on regional resources for development [13].
Hahn et al. used livelihood vulnerability to assess climate change in Mozambique region,
and Martin et al. paid attention to farm livelihoods of farming and herding households in
arid areas [14,15]. At the same time, livelihood vulnerability studies in China have shifted
in recent years from ecological environment to sustainable development [4]. Scholars such
as Yan Jianzhong generally made targeted recommendations for farming and herding
groups on the Qinghai–Tibet Plateau; Luo Chengping and others mainly outlined the
characteristics of ecological vulnerability and made outstanding contributions for reducing
livelihood vulnerability in areas with interlocking agricultural and pastoral zones. Yin
Haodong et al. analyzed the environment of farm households and the communities in
which they live, and demonstrated that the type and mode of livelihood activities they
mainly engage in have an important impact on assessing if the farm household is poor.
Zhao Xueyan et al. explained in detail the livelihood sustainability of farm households in
the middle and upper reaches of the Yellow River and the key ecological function areas in
southern Gansu [16]. It should be noted that although the study of livelihood vulnerability
from a large regional scale at the national level has been done extensively, the microscale
changes in livelihood capital and social relations of farmers are easily ignored [17]. Thus,
livelihood vulnerability studies have gradually shifted in recent years to communities and
farm households.

During the 13th five-year plan, the national relocation plan for poverty alleviation
included nearly 10 million people, and a total of 1,151,600 poverty-stricken people were
assigned to Guizhou Province in the relocation plan, which directly leads to Guizhou as the
province with the largest relocation scale and the heaviest task in China. Since 2016, the re-
location strategy for poverty alleviation entered the consolidation stage, and the relocation
in Guizhou province was basically complete by April 2020. Monitoring and evaluating the
changes in production and life of farm households after relocation can provide a scientific
basis for subsequent policy development and development planning. Concerning Liupan-
shui City, located in Guizhou Province, there are three relocation methods, which include
town relocation, collector town relocation, and central village relocation; further, relocation
encompasses a wide time span (2016–2019) and various livelihoods of the resettled farm
households, which is highly representative of the entire Karst region. For these reasons,
Liupanshui was taken as the study object—the study of the livelihood vulnerability of
relocated farmers would provide experience and theoretical guidance for further promot-
ing the follow-up work of poverty alleviation relocation in Karst areas. Currently, owing
to the unique geographical background, scholars mainly focus on the changes in farm
household livelihood capital and the optimal choice of livelihood strategies after relocation,
as well as the effects of different landscapes on farm household livelihood vulnerability in
Karst areas [2]. There are fewer quantitative analyses that combine livelihood vulnerability
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with poverty alleviation relocation that compare livelihood vulnerability before and after
relocation. Based on the research on livelihood vulnerability conducted by scholars in
China and abroad, this paper provides the theoretical basis and analysis method for this
study. The study aims to identify the effect of different resettlement methods on livelihood
vulnerability and the changes in livelihood vulnerability through time, and then provides
a scientific basis for the subsequent policy formulation and development planning for
poverty alleviation relocation in Karst areas.

2. Materials and Methods
2.1. Study Area Overview

Liupanshui City is located at the junction of two contiguous special hardship areas, the
Wumeng Mountains and the Yunnan–Guizhou–Guizhou–Guizhou Stone Desertification
Zone, as shown in Figure 1, and it contains four county-level administrative districts,
namely Zhongshan District, Panzhou City, Liuzhi Special Zone, and Shuicheng County.
Figure 1a,b show the position of Guizhou Province in Asia and the location of Liupanshui
City in Guizhou Province, respectively, and the locations of four county-level administrative
districts are shown in Figure 1c. The proportion of Karst areas in Liupanshui City is 63.118%,
with an overall altitude of 1200~2000 m. Liupanshui is rich in mineral resources and has a
wide distribution of ethnic minorities, and has a high elevation and abundant precipitation.
The total relocation population in Liupanshui is 116,165.
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2.2. Data Sources

The participatory rural appraisal method was adopted in this paper by entering the
farmers’ homes and distributing questionnaires to them directly, which could effectively
avoid the possible errors caused by using indirect data analysis. In order to focus on
all-around changes before and after relocation of farming families, as shown in Table 1, the
questionnaire was mainly set up with five aspects: basic family information, basic situation
of family members, production conditions before and after relocation, expenditure status
before and after relocation, and satisfaction survey.
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Table 1. Questionnaire information.

Basic Household
Information of

Farmers

Basic
Information of

Household
Members

Production
Conditions before

and after
Relocation

Expenditure before
and after

Relocation

Satisfaction
Survey

Whether to
establish a file card

household

The relationship
between the

member and the
household head

Living conditions Cost of daily
living

Personal sense of
well-being

Relocation time of
farmers

Gender, age,
national, marital

status

Arable land,
woodland, land

circulation

Cultivation and
breeding

expenditure

Satisfaction with
living environment

Record the year of
poverty alleviation

Health, level of
education, labor

capability

Growing income,
farming income

Education
spending,

transportation costs

Satisfaction with
public service

facilities

The original
residence of the

farmer

Professional,
income, work

months

Work income,
government

subsidies
Health spending

Satisfaction with
convenient

transportation

The current
residence of the

farmer

Working place,
employment

channels

Profit sharing of
cooperatives, loan

Medical insurance,
endowment

insurance

Satisfaction with
government

services

A total of 150 questionnaires were distributed to four representative resettlement
communities in the Liupanshui area, as shown in Table 2, which contain about 1500 farming
families. Then, 141 valid questionnaires were recovered, with an effective rate of 94%. The
questionnaires could provide a comprehensive understanding of the possible risks faced
by farming families.

Table 2. Study area overview.

Region Resettlement Mode Resettlement
Community

Relocation
Time

Number of
Questionnaires

Panzhou Urban resettlement Jinqiu 2018 40
Panzhou Central village Yunawa 2016 12

Liuzhi Market town Huakang 2016 39
Shuicheng Urban resettlement Xinye 2019 50

2.3. Research Methods

Summarizing previous studies, there are currently three main analytical frameworks
for livelihood vulnerability: analytical frameworks oriented to the mechanism of the
action process, analytical frameworks which address the evaluation of vulnerability levels,
and analytical frameworks that address supported decision-making. The main methods
of livelihood vulnerability evaluation include participatory rural appraisal, integrated
index, functional model, and BP artificial neural network [4]. The “exposure–sensitivity–
adaptability” analysis framework of IPCC (Intergovernmental Panel on Climate Change)
has been widely used for community-scale vulnerability studies.

In this study, to eliminate the influence of different scales and units in the original ques-
tionnaire data, the data were standardized by using the extreme difference standardization
method, and the weights of each indicator were determined by using the entropy method.

The IPCC’s “exposure–sensitivity–adaptability” analytical framework [17] was adopted
in this paper, which uses a hierarchical approach to organize the indicator system and
strictly standardizes the assessment process and steps to make the assessment results induc-
tive and comparable. The framework has been widely used in many fields of vulnerability
research, and it can be found from previous literature that there are not many vulnerability
studies from the perspective of farm households at the community scale. Based on the
relevant studies and some characteristics of the relocated households, and taking into
account their understanding and recognition of the policy, this paper develops a system
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of indicators based on the exposure, sensitivity, and adaptability of the households (see
Table 3) to evaluate the impact of the relocation policy on the livelihood vulnerability of
relocated households in a more comprehensive and objective manner from all perspectives
of the households, in order to provide some reference for future relocation work in Karst
areas. The results are presented in Table 3 [18].

Table 3. Livelihood vulnerability evaluation index system.

Index
System

Dimension
Indicators Index

Weight
Index Interpretation and

Assignment Methods
Mean

Indicators

Index Is
Positive or
Negative

Exposure

Degree of family aging 0.0018 Proportion of households over
70 years old 0.049 Negative

Degree of family
illness and disability 0.0028 Number of family members who

have lost the ability to work 0.539 Negative

Agricultural and
forestry loss 0.0025 Loss of income from farming and

breeding 4464.096 Negative

Property damage 0.0085 Amount of asset loss 4257.801 Negative
Loss of land property 0.0013 Area of abandoned land 0.121 Negative

Sensitivity

Health status of family
members 0.002

The percentage of medical expenses
in household income <20% was 0.33,

and the percentage of medical
expenses in household income

between 20% and 50% was 0.67 and
above 50% was 1.00

0.347 Negative

Degree of dependence
on education 0.0024 The percentage of family income

spent on children’s schooling 0.066 Negative

Custom spending 0.0506 Below 1000 is 0.1. Every increase of
1000 goes up 0.1 and above 10,000 is 1 0.353 Positive

Degree of income
dependence 0.0048 Agriculture and forestry income in

the proportion of household income 0.028 Negative

Food dependence
degree 0.0162

The percentage of food purchased in
a year in household income <20% is

0.33, 20~50% is 0.67 ≥50% is 1.00
0.586 Negative

Safety of drinking
water 0.0428 0 if there is tap water and 1 if not 0 Negative

Energy dependence
degree 0.0811 0 for electricity or natural gas,

1 otherwise 0 Negative

Adaptability

Per capita income 0.0203 Net household income per capita 12,513.050 Positive
Average years of

schooling of family
members

0.0099 Average years of schooling for all
family members 6.196 Positive

Family burden ratio 0.0023 (Under 18 + over 70)/number of
workers 0.841 Negative

Per capita cultivated
land area 0.0705 Per capita cultivated land area 1.182 Positive

Housing area 0.0248 Family housing area 101.385 Positive

Credit capital 0.1176 Whether the farm household has
bank loans 0.220 Positive

Have you received any
training 0.0667 If a family member receives skill

training, it is 1, otherwise it is 0 0.454 Positive

Trust in the people
around you 0.0019

Very distrustful is 5; comparative
distrust is 4; generally 3; comparative

trust is 2; trusting is 1
1.936 Positive

Social network 0.1334 Whether there are any public officials
in the family 0.135 Positive

Satisfaction with
family income 0.0592 Satisfied = 1; Dissatisfied = 0 0.496 Positive
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Table 3. Cont.

Index
System

Dimension
Indicators Index

Weight
Index Interpretation and

Assignment Methods
Mean

Indicators

Index Is
Positive or
Negative

Convenience of living 0.0545 If yes, it is 1, if no, it is 0 0.879 Positive
Degree of policy
understanding 0.0167 If yes, it is 1, if no, it is 0 0.901 Positive

Livelihood
Diversification Index 0.1183 The number of source channels of

household income 1.397 Positive

Degree of policy
support 0.0873

No government subsidy is 0;
20 percent or less of household

income is 0.2; aid is 0.5 for 20% to 50%
of household income and 1 for more

than 50%

0.284 Positive

Note: The mean value and standard deviation are calculated using the value after relocation. Among them, the
data used before and after relocation are the same for the degree of family aging and the degree of family illness
and disability, agricultural and forestry loss, property loss, land and property loss, per capita years of education,
whether to receive training, trust degree of surrounding people, satisfaction degree of family income, convenience
of living and policy understanding.

The integrated index assessment model is simple to operate and easy to understand,
which can reflect the magnitude of the farmers’ livelihood vulnerability index more intu-
itively, and has been widely used in the calculation of livelihood vulnerability index. The
model can be presented as follows:

LVI = (E + S) − A (1)

where LVI is the livelihood vulnerability index, E is the degree of exposure, S is the degree
of sensitivity, and A represents the adaptive capacity.

3. Results
3.1. Descriptive Statistical Analysis
3.1.1. Farm Household Type Division

The purpose of this study is to identify the characteristics and reasons for relocated
farm households to alleviate poverty; thus, it is necessary for classifying types of relo-
cated farm households according to a certain condition. Based on the collected data and
research results of previous literature, the relocation methods of farm households are firstly
divided into three types according to policy requirements, including urban relocated farm
households, market-town relocated farm households, and central-village relocated farm
households. At the same time, these relocated farm households could also be classified
by their relocation time, including recently relocated farm households, 2–3 year-relocated
farm households, and more than 3-year-relocated farm households. Meanwhile, according
to the per capita net income of relocated households, they can be classified into low-income
households (per capita net income of households is less than 50% of the sample average),
middle-income households (per capita net income of households is more than 50% of
the sample average and less than the sample average), and high-income households (per
capita net income of households is more than the sample average). Referring to the survey
results, the two main sources of income for farm households are income from labor and
farming/forestry, which can be divided into pure agricultural income, nonagricultural
income, and multiple income sources. In addition, according to the diversification of in-
come sources, the relocated households can be classified into single livelihood households,
two livelihood households, and multiple livelihood households. Referring to [10], the
livelihood activities in which the household participated were assigned various values, i.e.,
the households with one income source were assigned 1, those with two income sources
were assigned 2, while larger numbers represented households with more than two income
sources. Since the income sources of farm households may change before and after reloca-
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tion, these classification types are more useful to quantify the impact of poverty alleviation
and relocation policies on livelihood vulnerability of farm households.

In general, the net income per capita of farm household members, together with the
number of years of education per capita, the average area of cultivated land, and the area
of housing, are directly proportional to the household’s adaptive capacity; the higher the
adaptive capacity of farm households, the lower the shock in face of risk and the higher
their selectivity. Similarly, the more the annual income of farm households is spent on
children’s education, social customs, medical care, etc., and the greater the aging of the
household, then the higher the relative exposure and sensitivity of the farm household
would be, and the greater the difference between the sum of the two and the adaptive
capacity. In this situation, the livelihood vulnerability of farm households would also be
increased, which would lead to the higher shock when facing various risk conflicts, and
they would fall into the vicious circle of poverty more easily [12,19,20].

3.1.2. Farm Household Type Division

According to the above classification of farm household types, it is now possible to
make a simple analysis of the basic information of farm households. As referring to the
141 households studied, 90 (63.8%) were relocated to towns, 39 (27.7%) to market towns,
12 (8.5%) to central villages; 49 (34.8%) were relocated recently, 50 (35.5%) were relocated
2–3 years ago, and 42 (29.7%) were relocated in more than 3 years ago. Further, it is worth
noting that all relocated households living in Yunawa were relocated more than three
years ago. The number of households with a single livelihood activity before relocation
was 106 (75.2%), 34 (24.1%) for households with two livelihood activities, and 1 (0.7%)
for households with multiple livelihood activities. Since relocation may have changes
and impacts on the livelihood activities of the farmers, 87 (61.7%) of the households
were single livelihood type, 52 (36.9%) of the households were two livelihood types, and
2 (1.4%) of the households were diversified livelihoods after relocation. This is closely
related to the relocation policy of Guizhou Province, which adopts the relocation policy
of urban resettlement as the main center of village resettlement and town resettlement as
the supplement. This is closely related to the relocation policy of Guizhou Province, which
adopts urban resettlement as the main center village resettlement and town resettlement.

From Table 4, it can be seen that there are differences in the degree of family disability,
income dependence, per capita net income, and family burden ratio among relocated
farm households with different income levels in Liupanshui area. On the one hand,
there were 33 low-income households, 51 middle-income households, and 57 high-income
households that were relocated before the relocation, and 19 low-income households,
69 middle-income households, and 53 high-income households that were relocated after
the relocation. On the other hand, the per capita net income of all types of income house-
holds was greatly increased after the relocation, which showed that the relocation had
large impact on the relocated households. It can be deduced from these results that the
relocation had a greater impact on the relocated households. Meanwhile, the low-income
households were RMB 3424.414 and RMB 5062.319, respectively, before and after the reloca-
tion; taking the high-income households as examples, their incomes were RMB 16,431.8
and RMB 19,397.092, respectively, which also reveals that the household income gap is
too high (rich–poor gap) for the same relocated households. The main reason why the
livelihood dependence of high-income farm households was lower while their livelihood
vulnerability was higher is greater dependence on household income from labor, which has
a strong instability. The livelihood vulnerability of middle-income and high-income farm
households declined significantly after relocation, which is closely related to the stable
income source of farm households after relocation and the low level of household sickness
and disability. It could be found that most of the resettlement communities have taken
measures to arrange for relocated farm households to work in community factories or other
nearby jobs, which has undoubtedly enhanced the income stability of farm households.
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Farm household income tends to be nonfarm after relocation, and most farm households
adopt land transfer and return to farming during holidays to obtain additional income.

Table 4. Basic information of rural household characteristics before and after relocation.

Rural Household Type
Degree of

Family Illness
and Disability

Degree of
Income

Dependence

Per Capita
Income

Per Capita
Cultivated Land

Area

Livelihood
Vulnerability

Low-income households before
relocation 0.758 0.208 3424.414 1.146 1.047

Low-income households after
relocation 0.421 0.009 5062.319 1.241 1.27

Middle income households
before relocation 0.47 0.152 7512.6 0.946 0.766

Middle income households after
relocation 0.811 0.026 9276.959 0.888 1.063

High income households before
relocation 0.473 0.11 16,431.8 0.568 1.047

High income households after
relocation 0.226 0.037 19,397.092 0.635 1.305

3.2. Vulnerability Analysis of Farmer Livelihoods with Poverty Alleviation and Relocation
3.2.1. Comparative Analysis of Livelihood Vulnerability before and after Relocation

Vulnerability values reflect the adjustment and adaptive capacity of farm households in
the face of various natural and socioeconomic risks, and reflect a tendency for sustainability
of farm households. According to the model in this paper, a positive and larger value
of farm household livelihood vulnerability indicates a higher level of exposure and risk
for farm households, and the adaptive capacity and farm household livelihood would be
poorer and more vulnerable, respectively. In contrast, a negative value of farm household
livelihood vulnerability indicates that the farm household has a stronger adaptive capacity.
Additionally, based on the division of farm household samples, there are large differences in
livelihood vulnerability of farm households with different resettlement methods, relocation
times, income levels, and livelihood patterns.

As shown in Table 5, the level of livelihood vulnerability of farm households before and
after relocation is generally in the range 0.2–0.5, which indicates that the overall adaptive
capacity of samples in the study area is strong, and it also reveals that the level of livelihood
vulnerability of farm households in the area varies greatly. Farmers’ livelihood vulnerability
reached its lowest level in 2–3 years after relocation, and then slightly increased more than
3 years after relocation, but it is still lower than the recent relocation, indicating that the
level of livelihood vulnerability of farm households fluctuates over time, and relocation to
new resettlement sites has a fundamental ability to improve farm household livelihoods in
the long run. Furthermore, the exposure level of relocated farm households reaches the
lowest degree when the duration of relocation time is more than three years, while the
sensitivity is also higher than that in the duration of relocation time between two to three
years, and the adaptive capacity is also lower. This phenomenon might be largely due to the
increasing dependence of farm households on outwork income and the gradual reduction in
income from primary industries, which leads to the irrationality of farm household income
structure. However, as the time of relocation increases, the ability of farm households
to adapt to the local environment is strengthened, the nonfarm income becomes more
stable, and the livelihood vulnerability of farm households tends to decrease along with
the increase in livelihood diversification. Overall, the level of livelihood vulnerability of
farm households presents a spiral upward trend through time, and poverty alleviation
relocation has a fundamental significance to enhance the sustainable development ability
of farm households in the long run.
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Table 5. Analysis of the exposure level, sensitivity, adaptive capacity, and livelihood vulnerability of
households with different relocation time and different livelihood activities.

Relocation Time and
Number of Livelihood

Activities
Exposure Sensitivity Adaptability Livelihood

Vulnerability

Recently relocated farm
households 0.0138 0.0414 0.2137 −0.1585

Farm households relocated
2–3 years 0.0236 0.0280 0.2876 −0.236

Farm households relocated
more than 3 years 0.0084 0.0292 0.2187 −0.1811

Single source farm
household 0.0082 0.0281 0.2242 −0.1879

Two sources of subsistence
farm families 0.0086 0.0411 0.2620 −0.2123

Multiple sources of
livelihood farm families 0.0073 0.0337 0.4520 −0.411

3.2.2. Comparative Analysis of Household Livelihood Vulnerability of Farm Households
with Different Livelihood Activities

Table 5 illustrates that the number of types of livelihood activities engaged by farm
households has a large impact on the exposure level, sensitivity, adaptive capacity, and
livelihood vulnerability of farm households. It is clear from Table 5 that farm households
with only one income source have the lowest adaptive capacity and the highest livelihood
vulnerability, and they are less able to resist the impact of natural and socioeconomic
factors. Based on the questionnaire survey, it is assumed that the possible reasons are that
the households relying on agricultural cultivation and farming income are more deeply
affected by weather and natural disasters, and the impact on household income is increased
when agricultural production is reduced. The increase in the numbers of farm households
with two income sources after relocation is mainly due to the introduction of many small
industrial enterprises by the government in the resettlement communities, which promotes
local employment of local labor. The diversification of income sources for farm households
can effectively help farm households face various risk shocks confidently. At the same time,
the mean value of livelihood vulnerability of farm households in all three livelihood types
after relocation is negative, which indicates that the overall livelihood vulnerability level in
the resettlement area improved after relocation, and people’s living standard also improved.

3.2.3. Comparative Analysis of Different Income Types and Different Placement Methods

The livelihood vulnerability index of households with various incomes and resettle-
ment modes before and after relocation were shown in Figure 2a and Figure 2b, respectively.
It can be seen obviously that the distribution in livelihood vulnerability indices for the three
income levels before relocation is relatively discrete, and the gap between the maximum
and minimum values is large. This result indicates that the relocation plays a crucial role in
poverty alleviation, and the minimum values of the three income levels are significantly
lower, which indicates that the relocation has a strong effect on improving the livelihood
vulnerability of farm households and enhancing their ability to face risk shocks. In the
process of poverty alleviation and relocation in Guizhou Province, the strategies of urban
resettlement as the priority, and market towns and central villages as the supplement, were
adopted. The livelihood vulnerability level of urban resettlement is relatively intensive and
the overall level tends to increase among the samples. This is probably due to the fact that
the income of farm households increased, and education and medical conditions improved
after relocation, which promotes the enhancement of the overall adaptive capacity of farm
households. Furthermore, in the long run, the distribution of resettlement in towns is more
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concentrated and the upper limit of development potential of subsequent farm households
is higher.
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3.3. Livelihood of the Relocated Farm Households
3.3.1. Evaluation of the Impact Factors of Livelihood Vulnerability before and after Relocation

Based on existing domestic and international research, it is confirmed that the main
factors affecting the livelihood vulnerability of farm households can be summarized as
follows: the years of education of household members, the types of livelihood activities
engaged by farm households, the income of farm households, the level of trust in the people
around the place of residence, and the various risks faced by farm households, and so on.
In this paper, the indicator system was used as explanatory variables based on previous
studies to assess and analyze the livelihood vulnerability before and after relocation, along
with the livelihood vulnerability of different resettlement methods and resettlement time
using stepwise linear regression models, respectively. The goodness-of-fit R2 of the eight
models are 99.9%, 99.8%, 67.2%, 99.9%, 99.9%, 99.9%, 99.9%. The results of the inflation
factor validation of the simultaneous variables indicated that there was no multicollinearity
among the respective variables, and each model passed the significance test. The specific
results were shown in Tables 6 and 7.

Studies have highlighted the significant impact of household size on the mitigation of
livelihood vulnerability [21]. According to Table 6, the sensitivity and adaptive capacity of
farm households have a significant impact on livelihood vulnerability both before and after
relocation, and the social capital and human capital possessed by farm households have
a significant positive effect on mitigating the various risks and shocks encountered. All
explanatory variables are positively and negatively correlated at the 1% statistical level,
indicating that these explanatory variables have a significant impact on farm households
in the group of relocated poor. The fact that energy dependence and water security are
no longer the main factors affecting the livelihood vulnerability of farm households after
relocation is inferred from the fact that most farm households use electricity or natural gas
after relocation and have a guaranteed source of drinking water. Meanwhile, the presence
of public officials in farm households has a significant positive effect on enhancing the
adaptive capacity of households, which is beneficial to enhancing the adaptive capacity of
household members to various relocation policies. Since relocation is a top–down project
led by the government, national and local policies as well as the subsidies enjoyed by
farmers, such as low-income insurance, have a direct impact on the adaptive capacity
and livelihood vulnerability of farmers. The impact of livelihood diversification index on
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reducing the livelihood vulnerability of farm households is significantly higher after reloca-
tion, and most farm households have strong demand for nonagricultural transition after
relocation. This also reminds the government to pay more attention to the employment
issues of the relocated households and to popularize the implementation and interpre-
tation of various policies. Since there are many ethnic minorities living in the relocated
areas, participation in various customary activities is an important expense for relocated
households, and customary expenses have a significant negative impact on the livelihood
vulnerability of them.

Table 6. Assessment results of influencing factors of livelihood vulnerability before and after house-
hold relocation.

Explanatory Variables Vulnerability of Livelihoods
Prior to Relocation

Vulnerability of Livelihoods
after Relocation

Social network −0.133 *** −0.133 ***
Credit capital −0.118 *** −0.118 ***

Whether to receive training −0.067 *** −0.067 ***
Convenience of living −0.054 *** −0.055 ***

Satisfaction with family income −0.059 *** −0.059 ***
Degree of policy support −0.087 *** −0.087 ***

Livelihood diversification Index −0.059 *** −0.118 ***
Custom spending 0.056 *** 0.051 ***

Per capita cultivated land area −0.006 *** −0.071 ***
Degree of policy understanding −0.017 *** −0.017 ***

Food dependence degree 0.024 *** 0.016 ***
Housing area −6.526 × 10−5 *** −0.025 ***

Energy dependence degree 0.081 ***
Safety of drinking water 0.043 ***

R2 99.9% 99.8%

Note: *** represents statistical significance at the 1% level.

Table 7. Evaluation results of influencing factors of livelihood vulnerability in different resettlement
methods and different relocation time.

Explanatory Variables Central
Village

Market
Town

Urban
Resettlement

Recently
Relocated

Farm
Households

Farm
Households

Relocated
2–3 Years

Farm
Households

Relocated More
than 3 Years

Convenience of living −0.110 ** −0.055 *** −0.055 *** −0.054 ***

Satisfaction with
family income −0.077 * −0.059 *** −0.059 *** −0.059 *** −0.059 *** −0.059 ***

Social network −0.133 *** −0.133 *** −0.133 *** −0.133 *** −0.113 ***

Whether to receive
training −0.067 *** −0.067 *** −0.067 *** −0.067 *** −0.067 ***

Credit capital −0.118 *** −0.118 *** −0.118 *** −0.118 *** −0.118 ***

Degree of policy
support −0.087 *** −0.087 *** −0.087 *** −0.087 *** −0.087 ***

Livelihood
Diversification Index −0.118 *** −0.118 *** −0.118 *** −0.118 *** −0.118 ***

Per capita cultivated
land area −0.070 *** −0.071 *** −0.071 *** −0.071 ***

Degree of policy
understanding −0.017 *** −0.017 *** −0.017 ***

Custom spending 0.051 *** 0.051 *** 0.051 *** 0.051 ***
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Table 7. Cont.

Explanatory Variables Central
Village

Market
Town

Urban
Resettlement

Recently
Relocated

Farm
Households

Farm
Households

Relocated
2–3 Years

Farm
Households

Relocated More
than 3 Years

Food dependence
degree 0.016 *** 0.016 *** 0.016 *** 0.016 *** 0.016 ***

Housing area −0.025 * −0.025 * −0.025 * −0.025 *

Net income per capita −0.010 * −0.020 * −0.020 * −0.020 *

Per capita years of
education −0.010 * −0.010 *

Trust in the people
around you −0.002 *

R2 67.2% 99.9% 99.9% 99.9% 99.9% 99.9%

Note: ***, **, and * are statistically significant at 1%, 5%, and 10% levels, respectively.

3.3.2. Analysis of Factors Influencing Livelihood Vulnerability before and after Relocation

By 2020, the building of a moderately prosperous society in all respects was completed
in China, and absolute poverty has been a circumstance of the past; the rural revitalization
is a topic closely related to the livelihoods of farm households [22,23]. The analysis of the
impact of different resettlement methods and relocation time on the livelihood vulnerability
of farm households is important for guiding the subsequent sustainable development of
farm household livelihoods in other areas as well as in the resettlement areas. According
to the results provided in Table 7, it can be seen easily that the main factors affecting
the livelihood vulnerability of farm households resettled in the central village are the
convenience of living and household income satisfaction. Based on the data and interviews,
it can be inferred that most of the relocated households in the central village are farming and
working households, and their incomes are mainly from farming and working, especially
from farming income. Since rural households still live in rural areas, they need to buy
daily consumables to catch up with the market, so they have a strong demand for housing
convenience. The choices of lifestyle and livelihood strategies of farm households in
township resettlement are more similar to that of urban resettlement, so the factors affecting
household livelihood vulnerability are repetitive. The income patterns of farm households
in township and city resettlement tend to be diversified, and working outside the home
becomes an important part of household income, which improves the livelihood capital
of farm households, but the risk and exposure of farm households increase due to the
improvement of the level of social security services and the limited educational level of the
left-behind elderly and children. Urban resettlement is more influenced by the convenience
of living than township resettlement, mainly by the demand for education and medical care.
The livelihood vulnerability of urban resettled households is not affected by the level of
policy understanding, since they have community committees to interpret national policies
and have easier access to information.

Table 7 shows that the livelihood diversification index and social network of farm
households for the three relocation time categories have a significant positive impact on
alleviating the livelihood vulnerability of farm households. Thus, the government should
focus on employment, skills training, and literacy improvement for farming families after
relocation. According to the interviews with farmers, it is clear that the main factors
affecting the livelihood vulnerability of farmers’ families owe to the fact that recently
relocated farmers urgently need to solve their children’s education problems and local
employment problems, which relate directly to their individual understanding of the
relocation policy and their participation in skills training. This conclusion indicates that the
government should not only generate income for farming families, but should also improve
the level of social security and construction of public service facilities. As relocation
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time passes quickly, there would be changes in livelihood strategy choices and adaptive
capacity of farm households, and the factors affecting the livelihood vulnerability of farm
households would also change over time. Fortunately, in general, the resilience to risk
shocks and adaptive capacity of farm households clearly increases through time.

Through the study of the livelihood vulnerability of farm households in four resettle-
ment communities in Liupanshui City, it was found that relocation is an effective mitigation
measure for the Karst areas where the land could not support the entire low-income pop-
ulation. Furthermore, relocation has an important positive role in restoring the fragile
ecological environment of the Karst areas and improving the sustainable livelihood capacity
of the low-income people, thus making an outstanding contribution to solving the problem
of human–land conflict. The choice of resettlement methods directly affects resettlement,
and in the long run, urban resettlement is still the best choice for resettlement, which
provides a good reference for other Karst areas worldwide. Meanwhile, after relocation,
government policies should pay more attention to the sustainable development of farming
families, and actively promote the integration of farming families in the relocation area.

4. Discussion

In this paper, field research data concerning the exposure, sensitivity and adaptive ca-
pacity of farm households in relocation communities in Liupanshui City, Guizhou Province,
were analyzed. The livelihood vulnerability of farm households before and after relocation
was assessed by constructing a livelihood vulnerability evaluation system for relocated
farm households in Karst areas and applying the livelihood vulnerability index. In order to
identify the livelihood vulnerability characteristics of relocated farm households, this paper
firstly divided the farm households into different types, and then analyzed the livelihood
vulnerability indices before and after relocation for different relocation methods, relocation
times, and types of farm households.

(1) Household income level has a significant positive effect on alleviating the livelihood
vulnerability index of farm households, and the increase in income level also contributes to
reducing the risk of poverty returning to farm households. Before relocation, the extreme
values of the livelihood vulnerability index of the sample farm households differ widely
and samples are more dispersed; however, after relocation, the overall livelihood vulnera-
bility index of farm households is more clustered and their ability to resist risk shocks is
significantly enhanced. After relocation, farm households gradually shift to nonfarming,
and the livelihood diversification index has a fundamental impact on the reduction in farm
households’ livelihood vulnerability index. The richness of livelihood activities also affects
farm households’ exposure, sensitivity, and adaptive capacity. Considering the rugged
terrain, shallow soil layer, and lack of surface water in Karst areas, which are not suited
for the healthy development of agriculture, the pathway of farm household income source
becomes particularly important.

(2) Relocation for poverty alleviation greatly enhances the adaptive capacity of farm
households in low-income groups, and the livelihood vulnerability index of low-income
farm households is all less than 0 after relocation. With the increase in relocation time,
the exposure and sensitivity of farm households continue to decrease, adaptive capacity
continues to improve, and livelihood vulnerability gradually decreases. In addition, this
study found that the livelihood vulnerability index of farm households was lower than that
of town resettlement and lower than that of central village resettlement when analyzed
from the perspective of resettlement methods, and urban resettlement has a better effect as
the main method of relocation for poverty alleviation in Karst areas. For building a mod-
erately prosperous society, relocation to alleviate poverty plays a vital role in eliminating
absolute poverty.

(3) Convenience of residence, household income satisfaction, social network, credit
capital, livelihood diversification index, policy support, and whether to receive training
are all important factors affecting the livelihood vulnerability of farm households. All
of the following factors have a positive impact on reducing the livelihood vulnerability
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of rural households relocated for poverty alleviation in Karst areas: effective measures
such as rebuilding and rehabilitating the livelihood capacity of urban resettled farmers
and optimizing the choice of livelihood strategies; continuously improving the level of
social security and the construction of public service facilities; increasing the interpretation
and popularization of national policies; and improving the human capital stock and social
network of relocated rural households.

In addition, some policies might be formulated and developed in the future. The Gov-
ernment may strengthen financial support policies, such as encouraging farming families
to actively start their own businesses and enhancing the ability of financial institutions to
provide credit support. Meanwhile, the government may also strengthen land manage-
ment policies, such as territorial and spatial planning for resettlement areas and returning
forests to areas that were previously relocated. Moreover, public service policies might be
strengthened by the government, such as increasing employment opportunities, improving
employment support and the public service system in resettlement areas, and reducing the
cost of education for farming families, among others.

5. Conclusions

Based on the study and analysis in this paper, the following recommendations are made.
(1) In response to the significant positive effects of household income satisfaction and

livelihood diversification index on the livelihood vulnerability of relocated farmers, this pa-
per suggests increasing social skills training for relocated farmers in resettlement areas after
relocation to enhance the human capital accumulation of relocated farmers. At the same
time, some measures should be taken, such as further expanding education investment,
strengthening policy interpretation and explanation, providing guidance and training for
relocated farmers to leave the industry, and continuously promoting resettlement area
industrial support, guiding relatively low-technology industries such as agricultural pro-
cessing industries into industrial parks, and gradually improving the adaptive capacity
of relocated farmers. Moreover, the local government should take considerable action to
promote the “urbanization” and “localization” of relocated farmers.

(2) For the newly relocated areas, the government should mainly solve the education
and social security problems of the left-behind children and the elderly, increase the
construction of public service facilities, and improve the medical and health conditions near
the relocation communities. With the growth of relocation time, the government should
continue to strengthen the follow-up governance of resettlement communities, optimize
grassroots party organizations and residents’ self-governance organizations, continuously
explore the advantageous resources of resettlement areas, improve the livelihood capacity
of farmers themselves, and, finally, realize the sustainable development of farmers’ families.

(3) In view of nonagricultural migration promoted in urban resettlement areas, agri-
cultural modernization in the resettlement of market towns and central villages should
be continuously improved, and the implementation of the land transfer policy should be
continuously promoted. In addition, the local government should provide corresponding
advantageous policies to attract young talent to return to their hometowns for invest-
ment and construction development, cultivating local leading enterprises to increase job
opportunities so as to transform farmers into workers.
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