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Abstract: Immigrants are a special group whose livelihood stability is crucial to local sustainable
development. To understand the positive effect of eco-migration policy on the immigrants,
we innovatively selected the perspective of stability and quantified immigrants” livelihood stability
with relevant concepts, including livelihood capitals and strategies, response capacity, and land-use
efficiency, which helped identify the problems and put forward suggestions to enhance livelihood
sustainability, achieve better social integration, and promote the sustainable development of the
rural resettlement areas. Huanjiang County was used as a study case as it is the largest and most
representative eco-migrant resettlement county of the southwestern karst region, China. Aided by
participatory rural appraisal (PRA), this paper explores the livelihood stability of immigrants and takes
natives as the reference group. The results show that the livelihood stability values of immigrants
were less than that of natives, but the gap was smaller than ten years ago; the natural, social,
and other capitals owned by immigrants were almost the same as those of natives, demonstrating
that the Chinese government’s poverty alleviation policies have benefitted immigrants. However,
both immigrants and natives were found to have less natural and social capitals; high income
dependency and an unbalanced proportion of income sources in addition to low land-use efficiency.
Therefore, there are several suggestions put forward to achieve stable livelihood and rural sustainable
development, and these items should be given increased consideration by both the government and
households in resettlement areas.

Keywords: eco-migration policy; stability; livelihood capitals; income diversity; dependency;
land-use efficiency; sustainability

1. Introduction

Environmental vulnerability, ecological imbalances, and exacerbated poverty will likely cause
an increasing number of immigrants in the future [1-3]. These immigrants leave their original home
to search for a suitable place to settle down, but spontaneous, disorderly migration leads to serious
social problems [4]. To help alleviate these problems, eco-migration policies have been developed
by governments around the world tailored to their particular circumstances, which often take land
redistribution, skill training, loan supporting, and others into consideration [5,6]. The implementation
of eco-migration policies serves to protect the ecologically fragile environment that is uninhabitable,
while simultaneously improving the living and economic prospects of local inhabitants and achieving
rural sustainable development in the resettlement areas. However, this creates further problems in
studying the associated immigrant areas: it is difficult to efficiently evaluate the effects of eco-migration
projects, which has significant influences on the immigrants’ livelihood, rural development, and land
use. Researchers worldwide have tended to discriminately develop frameworks designed to assess the
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effects of the local eco-migration policy from the perspective of the producing and living conditions of
immigrants [7-9]. The most common method of evaluating the sustainable livelihood level involves
developing a sustainable or vulnerability index system [10,11]. For example, Below (2012) and Saxena
et al. (2016) established an adaptive index system and resilience index framework to analyze the
relationship between livelihood adaptability and the socioeconomic variables of farmers in Tanzania
and India, respectively. Margles Weiss et al. (2016) established a livelihood vulnerability index system
that included exposure, sensitivity, and adaptability to analyze the sustainable livelihoods of islanders
in Grenada. The sustainable livelihood security model also reveals the livelihood risks of farmers
and can enhance both their adaptability and livelihood sustainability aided by the local eco-migrant
policy (provide mainly concessionary loans and free skill training) [12-16]. Researchers have also
examined the challenges of ecological migration policies with respect to immigrant satisfaction with
new living conditions and the effects of strategies designed to improve livelihood [17-21]. Meanwhile,
more detailed research has been conducted in China focusing on the heterogeneity of farmers [2,22,23]
in addition to substitutions and complementary ideas within livelihood capitals [24,25]. Such studies
are important for the livelihood stability of immigrants and local farmers and can predict whether
immigrants will choose to permanently settle or return home, thus providing governments with
guidance on whether relevant policies need to be formulated or improved [26-28]. Based on the
synthesis of relevant literature, we need to explore more research perspectives to analyze the effects of
eco-migration policy on immigrants. Combined with the characteristics of the study area, we introduced
a concept of stability and derived information from related literature. Urruty et al. (2016) summarized
the concept of stability with a systematic literature review and found it is treated slightly differently
according to the scholarly research perspective. For example, it may involve the ability to maintain
ecological functions or the ability to return to an initial state of equilibrium regardless of the presence
of disturbing factors [29-31]. However, these concepts have not been applied to immigrant areas.
The stability system is defined as a complex adaptive structure; it involves resilience, unpredictability,
self-organization, and nonlinearity in addition to being diverse in form and periodic [32]. Many
researchers have studied the stability system in conjunction with livelihood to emphasize its complex
background [33]. Current research on the sustainable livelihood of farmers on the background of
eco-migrant policy in resettlement areas both in China and abroad is not sufficiently comprehensive.
More case support and broader perspectives are required.

Eco-migration policy is a part of the National Plan for Poverty Reduction in China. The karst
area in Southern China measures 532,600 km? and includes the Guangxi Zhuang Autonomous Region,
which occupies 34.08% of the total area (Central America, Southwest Europe, and Southern China
have the world’s largest karst-concentrated areas [34]). Karst areas are highly water permeable and
consist of thin soil layers with poor fertility. Both the scarcity of and lack of access to natural resources
cause poverty and restrict agricultural development, and the increasing population and overused
land in these areas have resulted in rocky desertification. Thus, a large area of Guangxi (41%) has
become unsuitable for vegetative growth [35-37]. The poor population living in the mountainous
karst areas of Western and Southern China is approximately one million, and the livelihoods of these
individuals are at risk, making them key targets of Chinese governmental ecological migration policies
designed to eliminate poverty. According to China’s 13th five-year plan, between 2016 and 2020,
China will complete the emigration of over 10,000,000 people from ecologically fragile areas in the
Southwest and Northwest. This will mitigate the ever-worsening poverty problems in these areas.
Large-scale environmental migration is bound to have large impacts on the balance and development
of ecological, social, and economic systems in the resettlement areas. Thus, to evaluate the effects of
eco-migration policy in China, we chose stability as a tool to measure the livelihoods of immigrants,
compared with local indigenous, and we aimed to find ways how to make the immigrants and natives
achieve stable livelihood and rural sustainable development. Using Huanjiang County, China, as a
case study, we adopted farmers’ livelihood capitals and strategies, response capacities, and land-use
efficiency by integrating the scholarly definition of stability with actual circumstances in Huanjiang
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County to explain the stability system of the resettlement area. Previous research has indicated that
the first stages of immigration into Huanjiang County resulted in a significant livelihood transition gap
between immigrants and natives, thus showing a low stability level of immigrants [2]. We focused
on examining whether eco-migration policy was helpful in achieving stability ten years later, and by
establishing a framework of the livelihood-stability-system assessment in Huanjiang County through
this research, we hope to provide support for the assessment of eco-migration policies on sustainable
livelihood and rural development in other resettlement areas throughout the world.

2. Theoretical Basis and Quantitative Analysis Model

2.1. Theoretical Basis

Sustainable livelihood research has primarily been conducted within the sustainable framework
proposed by the Department for International Development (DFID) [38—40] (Figure 1). The framework
of sustainable livelihood encompasses environmental vulnerability, livelihood capitals, and policies
that finally lead to livelihood outcomes. At its core are five livelihood assets (physical, natural, human,
financial, and social capitals) that are deemed to underpin livelihoods at the level of household and
village. This framework embraces the long-term perspectives of nature and human society by focusing
on poverty alleviation. The ultimate goal of such assessments is to aid farmers in eliminating poverty
by improving their living standards and quality of life, constructing a liveable human settlement
environment, and completing rural development projects rather than simply focusing on raising
incomes [41-44]. Combined with this paper, the fragile environment stimulates immigration policy
occurred, and in turn, the latter has an impact on protecting the vulnerable emigrant territory, improving
the living standard of immigrants, enhancing livelihood capitals, and increasing incomes.

Sustainable Livelihood Framework
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Figure 1. The sustainable livelihood framework developed by the Department for International
Development (DIFD) (1999-2005).

2.2. Livelihood Stability System Model

In order to assess the positive significance of eco-migration policy for improving the livelihood
stability of immigrants, we focused on livelihood capital, livelihood strategies, response capacity,
and land-use efficiency (red nodes represent the index of the system) and built a livelihood stability
model to identify the problems and propose countermeasures to enhance the livelihood stability
(Figure 2). Livelihood capital is the key element of livelihood stability, and the coupling coordination
model of capitals (yellow nodes) originated from the synergism theory, which is commonly used
to analyze correlations and interactions between the systems, determining the level of stability.
Combining the characteristics of the research area and available data, the secondary measure index can
be flexibly adjusted.
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Figure 2. The livelihood stability framework. The nodes represent the elements comprising the
livelihood system. Each boundary indicates a bidirectional flow of livelihood capital. LCC: livelihood
capitals coordination model.

3. The Empirical Study

3.1. Study Area

The study area was located on the slope area of the southern edge of the Guizhou Plateau in
China’s Northwestern Guangxi Zhuang Autonomous Region (longitude: 107°51” E-108°43" E, latitude:
24°44’ N-25°33’ N). The county’s entire cultivated area measures 24,700 hectares (9.51% of the total
area). There is a gradual reduction in terrain from north to south, and the section south of the center is
hilly land with a small basin. Located in the subtropical monsoon zone, it has a moderate climate with
plenty of rain and is warm in winter and cool in summer. Given the county’s barren hill slopes and the
significant concentration of young forests, there is a large contiguous area with considerable potential
for agricultural development. Therefore, conditions in the county have been favorable for scaling up
development relating to the ecological migration project. Since the early 1990s, the county has received
70,000 eco-migrants, distributed on 290 resettlement sites. Huanjiang has become the largest and most
representative eco-migrant resettlement county of the southwestern karst region [28]. The Huanjiang
Land and Resources Bureau, Agriculture Department, Poverty Alleviation Office, and local people gave
helpful advice before we conducted our field research. We, therefore, chose 22 representative locations
in Huanjiang County to which immigrants arrived at approximately the same time (in 1998) and where
the style of land use was similar (with rice and corn being the main food crops cultivated) (Figure 3).
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Figure 3. Study area. The red spots represent the villages surveyed in Huanjiang County,
Guangxi, China.

3.2. Data Acquisition and Data Management

3.2.1. Data Sources

Based on the concept of participatory rural appraisal (PRA), we conducted low-cost, flexible,
semi-structured interviews that were likely to result in high levels of participation. A field survey was
conducted to assess the sustainable livelihoods of both immigrants and natives. Each of the groups of
villagers was treated as a unit in the survey. Since the number of households in each group was small,
a blanket survey of every household was conducted. Therefore we used the household as a sample unit
and interviewed either the head of the family or the individual with the most information about the
family’s conditions to ensure the quality of the questionnaire data. Household surveys were generally
conducted door-to-door, beginning with in-depth interviews with village cadres. We conducted a
comprehensive household survey, only excluding those houses that were empty during the survey
period in each of the selected survey sites (Figure 1). The questionnaire was divided into three sections:
(1) information on the basic characteristics of respondents (i.e., gender, age, career, education level
of each family member), (2) household resources (i.e., cultivated land area, crop diversity, number
of livestock, and housing conditions), and (3) livelihood strategies (i.e., all types of income and
expenditure). The means and standard deviations of the statistical data are shown in Table 1. During
the first phase of research, which took place at different times during August 2012, February 2014,
and April 2016, we familiarized ourselves with the study area. The survey was then conducted during
a subsequent formal phase in September 2018. Specifically, 16 investigators spent a total of 14 days
surveying each household for a period of between 1 and 1.5 h. We obtained basic information by
examining the official statistics available on the statistics bureau website. As a result, we obtained
164 valid questionnaires (i.e., 122 from immigrants and 42 from native residents) from the 172 we
conducted. This resulted in an effective survey rate of 95.35%. We selected all 164 valid samples for
natives and immigrants to reflect the actual composition of Huanjiang County.
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Table 1. Livelihood stability indicators and explanation.

Indicators Content Formula Explanation

. . . f(t) stands for livelihood capitals values; Vp represents the
5
Natural, Physical, Financial, ft)=(Y% Vp)/Z values of natural, physical, financial, human, and social
1

Livelihood capitals . .
Human, Social Capital P= capitals, respectively (i.e., Z = 5).

Based on the Shannon-Wiener diversity index, this suggests
that the higher the income diversity, the more sources of
income farmers will have. Thus, the proportion of these income
tends to balance. P, represents the rate of net income of
farmers to total income from nth income source; S represents
the number of income sources.

S
Livelihood Strategy Income Diversity Kine = = Y, PnlnPy

n=1

This involves the proportion of a farmer’s income from one
1) source that is much higher than the sum of the others.
(Xil) (Precondition X, > 1 and X > 1) X, represents one net income
per household from the nth income source; X represents total
Response Capacity (Dependency) net income per household.
This reflects the farmers” dependency on natural resources.
These usually include grain and cash crops, livestock, fruit
Resource Dependency Dsou = ¥ production, forestry, collected feed, and firewood. N represents
agricultural income per household; T indicates total household
income.

S
Income Dependency Dine = Y, %
n=1

El

It is important for farmers to assess land-use change and
rational utilization as well as the potential economic effects.
We developed the CCR (I) model (proposed by Charnes,

Data envelopment analysis (DEA)  Cooper and Rhodes in 1978) from the perspective of input and

(CCR (I) model) output using DEA-SOLVER PRO 5.0 software for data

processing, which means from the perspective of input and the
current level of output, comparing the proportion of ideal
minimum input and actual input (Figure 3).

Land-Use Efficiency Land Intensification Level
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3.2.2. Establishment of the Index System of Livelihood Stability

We explored every indicator in Table 2 in detail combined with the characteristics of the livelihood
of immigrants and natives and the available data. In short, the stronger their ability to resist risk was,
the higher their livelihood stability was.

Table 2. The value of the livelihood stability indicators of natives and immigrants.

Livelihood .
Lo Strate Response Capacity Lo
Types Livelihood 8y Land-Use Livelihood
Capitals Income Income Resource Total Efficiency Stability
Diversity Dependency Dependency
Immigrants 0.6210 0.5050 0.6935 0.3918 0.5427 0.3922 0.5152
Natives 0.6422 0.5528 0.6654 0.5178 0.5916 0.5881 0.5937

3.2.3. Data Processing

Data should be normalized as each indicator unit is different; thus, this study used Z-score
methods to standardize the index values [45,46]. The Entropy Weight Method was adopted to give
weight to each index, and the output value of each farmer’s livelihood stability was obtained.

C= Z X;W; 1)

where: C denotes the comprehensive value, M denotes the ith indicators of criteriaonj(j=12,3,...,
n), W; means the weight of each indicator, and X; represents the standardized values.

3.3. Results

3.3.1. Livelihood Capitals

As shown in Figure 4, the gap between immigrants and natives in each capital was small.
Combined with the data obtained from the field research shown in Appendix A, we provide a detailed
analysis of the specific composition of capital as follows. (1) Natives owned more natural capital
(0.5454) than immigrants (e.g., orchards and forestlands). However, the amount of natural capital
for both immigrants and natives was less than that of three other types of capital (physical, financial,
and human) due to land fragmentation in mountainous areas. (2) Natives owned more physical
capital (0.6517) than immigrants (e.g., more rooms in their houses, production tools, and livestock).
They were also closer to roads, making it more convenient to leave the area. Natives used 50% less
fertilizer than immigrants, indicating that natives pay more attention to soil protection. (3) Regarding
financial capital, natives relied more on farm income while immigrants primarily relied on non-farming
income. This finding was in line with other previous studies [47,48]. Natives have more land, tools,
and labor force. The remittance amount received by natives was over twice that of immigrants, which
may explain why natives maintain higher social capital values and a wider social network [49,50].
Without considering other factors, remittances were positively correlated with the number of relatives
working outside away from home and their levels of wage. (4) Both groups had nearly identical levels
of human capital. However, natives were generally in better health, having approximately half the
medical expenditure of immigrants, due to immigrants performing more non-farm work than natives,
which usually constitutes physical labor that is more taxing on their health. (5) Regarding social capital,
more immigrants than natives worked outside and at further distances from home for more than six
months per year. Other immigrants working near their villages frequently returned home, resulting in
higher transportation costs. However, natives incurred increased costs when contacting their relatives
or friends by communication (phone calls). Livelihood capital is an important part of the livelihood
stability system and they have a positive relationship. China’s eco-migration policy should continue to
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focus on improving land resource reallocation, providing relief funds for immigrants and natives, and
constructing more harmonious communities. Meanwhile, the five types of livelihood capital were not
equally distributed, with more human and financial capital and less natural and social capital for both
natives and immigrants.

W Natives M Immigrants

TR RRRRRRRRRRRRRRRREEE O RRRRRRRRRRRRRRRRRRRRRRR . 0.6422

Livelihood capitals i - 0.6210

I——————mmnnnngmmmmmnn. 0.4047
SRR RRRRRRRRRRERRRRRRERREE R RRRRRRRRRR

Social capital 0.4256

Human capital IlllllllllllllllIlllIlllIlllllllllllllllllllIlllIlllIlllIlllIllllllllllllIIlIlllIlIlIIllIlllllllllllllllIIllIIllIIllIIllIllllllllllllllllIllllllllllllllllllllllll0 08. gggll

ST nnnm———n——n—nnnmmmm . 0.7598
LT T i

Financial capital 0.8075

TR R R 0.6517

Physical capital |y —————— 0.5 17

Natural capital TR RTRRRRRRRRRRRRRRRLEC O RRRRRRRRTRRRRRTIINIOm-- 0.5454

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Standardized value of capital

Figure 4. Livelihood capitals of immigrants and natives in Huanjiang County, China (2018).
3.3.2. Livelihood Strategy

Diversity is not only important when implementing a livelihood strategy but is also an efficient
method of attaining livelihood stability [51,52]. Immigrants had an income diversity value of 0.5050,
while the value for natives was 0.5528. This indicates that natives had more income sources and
the proportion of these incomes, therefore, tended to balance. According to this study’s field
survey data, the proportions of pure farming and non-farming households were low (less than 15%),
while mixed-income households (i.e., farming and business) were more common. We found that
natives had a relatively much higher number of farming strategies, possessed a greater variety of
agricultural cultivation methods, and diversified their land use. Area food crops include rice, corn,
sweet potatoes, soybeans, peanuts, and other vegetables, while cash crops include sugar cane, mulberry,
and citrus. There are many types of livestock, including cattle, horses, pigs, sheep, chickens, ducks,
geese, and silkworms. There is also a variety of local tree species, including eucalyptus, fir, pine,
and walnut. As members of an originally external population, immigrants owned fewer land resources,
even if the government had already redistributed the land. Immigrants should pay more attention to
increasing their income diversity (have more income sources and make the proportion of incomes tend
to balance) to enhance their capacity to maintain livelihood risk resistance and increase stability by
increasing the number of non-agricultural activities including small businesses and part-time work in
nearby cities.

3.3.3. Response Capacity

The higher the value of income dependence is, the more unbalanced income resources and the
more hidden livelihood risk are [53]. Table 2 indicates an income dependency index of 0.6935 for
immigrants and 0.6645 for natives, which is both undoubtedly high. According to the survey data,
wages accounted for nearly 40% of the total income for immigrants who relied on it. While wages
can bring immigrants more money, they may have trouble maintaining normal livelihood practices
when uncertain factors result in immigrant worker suspensions. This places them at risk. Meanwhile,
the natural resource dependency index was 0.5178 for natives, which was 0.1260 higher than for
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immigrants (Table 2). Due to the per capita ownership of land resources, natives had more agricultural
machinery and larger farm labor forces than immigrants. Agricultural income accounted for nearly
half the family net income, while other sources of income were distributed nearly evenly. Natives” high
dependence on natural resources threatens their livelihood stability since droughts and other natural
disasters will greatly challenge this population. Thus, it is urgent for both immigrants and natives to
decrease the level of income dependency and increase the level of livelihood stability.

3.3.4. Land-Use Efficiency

Rural land use is a livelihood activity of economic nature in which farmers receive corresponding
agricultural rewards for their inputs of land, capital, labor, and technology. Land-use efficiency is a
measure of how well farmers allocate and use natural or physical resources and what economic results
they can achieve, as well as a good measure of the stability of their livelihoods. With regard to the
method of measuring the efficiency of agricultural land use, the data envelopment analysis (DEA)
method is used to treat the agricultural land use process as an input-output system, the weights of
various input factors are determined endogenously by the optimal method. The method has been
widely used in the evaluation of agricultural land-use efficiency [54,55]. In this paper, DEA indicators
are selected according to the principles of comparability, systematization, integrity, and economy,
as shown in Figure 5, and DEA-SOLVER PRO 5.0 software is used to calculate the DEA efficiency
of farmers’ land use. The calculation results showed that the average value of DEA efficiency for
natives and immigrants was 0.5881 and 0.3922, respectively, which indicated that the actual output
of farmers’ land use accounted for only 58.81% and 39.22% of the ideal output, and there was still
much room for improvement. We found that this is directly related to local land fragmentation, low
productivity, outmoded technology, and incomplete agricultural infrastructure. It is also increasingly
difficult to find more arable land [56]. However, the value for natives was slightly higher than that
for immigrants, indicating that rational use of land resources by natives in agricultural production
included land consolidation and the utilization of marginal land, the abundant crop varieties, and
improved planting technologies. Therefore, this paper proposes relevant policy suggestions to improve
land-use efficiency of both immigrants and natives. First, the local government and farmers should
obtain the maximum output with the minimum input in order to elevate the level of livelihood stability;
and second, continuing to promote the level of agricultural modernization, including the improvement
of crop varieties and investment in agricultural science and technology.

Crop Iah

(1)

4 The
Y 8 fertilizer

yearly (1) y N applied (Ig) 4

income
(output)

input input
Pesticide

(l2)

Figure 5. Household land-use input-output index (short forms) for Huanjiang County.
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3.3.5. The Livelihood Stability Values

The resulting livelihood stability value in Huanjiang County was 0.5152 for immigrants (Table 2)
and 0.5937 for natives, and natives scored higher than immigrants in all aspects (Figure 6). This
indicates that immigrants’ livelihoods are less stable than natives’ livelihoods, and there was a big gap
in land-use efficiency. We found that the values for resource dependency and land-use efficiency were
higher for natives (1.32 and 1.50 times those of immigrants, respectively). The per capita land area of
natives was double that of immigrants, but the number of fertilizers and pesticides used by natives in
2018 was approximately half that of immigrants (Appendix A). Meanwhile, although the main source
of income for natives was farming, livelihood risks were reduced by simultaneously increasing the
diversity of strategies, expanding the sources of income, and promoting land-use efficiency. Overall,
the gap between native and immigrant farmers was generally small. Thanks to relocation policies
designed to alleviate poverty, technical support and financial subsidies have improved the lives of
immigrants over the past 20 years. According to the values, the government should take more actions
to improve the stability of immigrants. In particular, increases in immigrant livelihood stability have
been accelerated through governmental policies to reallocate land resources, provide skills training,
distribute walnut seedlings, and promote reform of the silkworm industrial structure.

Livelihood capital
0.8000

0.6000

Livelihood
Land-use efficiency Is\‘fa‘teog(z/

Response —o— Natives Immigrants
capacity

Figure 6. Comparison of livelihood stability between immigrants and natives in Huanjiang County,
China (2018).

4. Discussion and Conclusion
4.1. Discussion

4.1.1. Policy Implementations

After 20 years of integration and development, the gap between immigrants and natives in
Huanjiang County has greatly reduced, and the livelihood stability of immigrants is almost the same
as natives. This reduction is evident when we examine the values of livelihood stability indicators.
Livelihood capitals come from the core of the sustainable livelihood framework, which is a helpful tool
for measuring rural household stability [57-59]. Many scholars in both China and abroad have used
this tool to research farmers’ livelihood in resettlement areas [60]. This study revealed that the total
amount of livelihood capitals available to immigrants was similar to that of natives, suggesting that
immigration policy plays an important role. Despite the redistribution of land to ensure that all settlers
had sufficient food and subsistence resources, the total amount of land owned by immigrants remains
less than that owned by natives. The reason for this is rooted in history: natives were using the land
first, and the land reallocation policy was not perfectly implemented. However, the local government
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has also formulated laws and regulations corresponding to actual regional requirements and has
provided active policy support for immigrants (e.g., technical training, employment opportunities,
distribution of seedlings, and promotion of the sugarcane and silkworm industries) [2]. This has
not only aided in industrial restructuring and increased livelihood strategies and income diversity
for farmers but has also promoted integration among farmers and improved livelihood stability and
the capacity for rural sustainable development. China is currently involved in its 13th five-year
plan, which highlights the arduous tasks and strategic goals that accompany migration and poverty
alleviation. Huanjiang County is located in the Guangxi Zhuang Autonomous Region, which is
one of China’s underdeveloped areas. The county is still known as an area of relative poverty and
resettlement. It is representative of the ongoing need for rural revitalization. Therefore, combined with
the research results of this paper, the eco-migration policy needs to be further optimized to enhance
livelihood stability of both immigrants and natives in the resettlement area so as to achieve sustainable
rural development.

4.1.2. Diversity-Stability Relationship

From the perspective of immigrants” household in the study area, the diversity of strategies and
income have a positive relationship with livelihood stability. First, increasing the education level is
the most effective way for farmers to attain higher salary jobs. It is necessary for the government to
improve its rural medical policy, impose population control measures, encourage higher education to
optimize the income structure, and reasonably resist unforeseen risks. Second, remittance is a source
of financial capital for rural development [48,57]. Natives’ remittance was double that of immigrants,
which offset their income dependency on farming. We should, therefore, pay more attention to
increasing income diversity while decreasing income dependency. Third, orchard areas should be
moderately increased, crop strains and livestock should be made more abundant, attention should be
paid to transportation, production tools should be improved, and farmers should be encouraged to
increase their non-agricultural diversity, which will enhance the community’s sustainability.

4.1.3. Study Limitations

We developed a livelihood stability framework to explore how to achieve peasant livelihood
and rural sustainable development, focusing on immigrants compared with natives, aided by PRA.
This was an original attempt to evaluate sustainable livelihoods and rural development in resettlement
areas. Due to the limits of accessing our collected data, the framework may not reflect all aspects.
However, we attempted to explain this limitation in both our literature examination and practice.
In future research, we intend to focus on long-term livelihood stability changes for immigrants in
the resettlement area under the conditions of natural or man-made disasters. We can then uncover
additional factors that specifically affect livelihood stability.

4.2. Conclusions

Eco-migration policies have been implemented around the world with an increasing number
of immigrants in the future. These immigrants leave their original home to search for a suitable
place to settle down, but spontaneous, disorderly migration leads to serious social problems. [61].
Based on the global eco-migration background of the response to environmental vulnerability, natural
disasters, large infrastructural requirements, and the need to alleviate poverty, it is urgent to measure
the effects of such policies quantificationally. Huanjiang County is the largest and most representative
eco-migration resettlement county of the southwestern karst region in China and has experienced
social integration and economic problems because of an influx of immigrants. To determine if policies
meant to alleviate these pressures have led to sustainability and benefits for farmers, we developed a
livelihood stability framework using livelihood capital and strategies, response capacity, and land-use
efficiency to reflect the effects of eco-migration policy. We determined that in terms of livelihood
stability values, immigrants’ livelihood is less stable than that of natives, however, the gap between
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immigrants and natives was relatively small, which suggests that eco-migration policies and poverty
alleviation measures (including land redistribution, skill training, seeds ration, and interest-free loan
support) benefit immigrants. However, problems still exist, including less natural and social capital,
high income dependency, unbalanced proportion of income sources, and low land-use efficiency for
both immigrants and natives.

This paper emphasized within the sustainable livelihood system the importance of stability, which
is at the core of both immigrants and natives, and rural sustainable development, particularly in
developing countries with imperfect rural industrial structures, rural construction plans, and rural
development policies [62,63]. The framework in this paper was implemented to determine how to
achieve sustainable livelihood and rural development from the perspective of livelihood capitals and
activities, response capacity and environmental intervention. Combining the characteristics of the
research area and available data, the secondary measure index can be flexibly adjusted. This study
comprised an original research perspective to assess immigrants’ livelihood stability with the intent of
applying that to other resettlement areas around the world, particularly those in developing countries.
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Appendix A
Table A1. The indicators of livelihood capitals.
Category Variable Name (Short Forms) Definition (Unit) Mean Standard Deviation Mean Deviation Standard Error
Natives Immigrants Natives Immigrants Natives Immigrants Natives Immigrants
cropland per household, including
Cropland (N7) drylands and paddy field (mu) 7.09 7.76 8.33 7.57 5.47 491 1.28 0.69
Orchard (Hs) garden land per household (mu) 4.26 1.27 4.00 3.26 2.83 1.97 0.62 0.3
Natural Capital (N) Forestland (N3) forest area per household (mu) 13.52 6.69 20.46 11.49 12.58 6.79 3.16 1.04
negative number of land blocks per
Land blocks (Ng) household cultivated (blocks) 8.1 5.16 4.56 5.69 3.74 3.23 0.7 0.51
. food crops and cash crops per
Crop strains (N5) household (types) 4.14 3.23 1.37 1.41 1.04 1.10 0.21 0.13
Housing (P7) number of rooms per household 429 35 2.02 1.77 1.54 1.37 0.31 0.16
- . electricity consumption per month per
Electricity consumption (P;) household (W) 82.5 81.33 72.22 91.50 37.38 39.42 11.14 8.28
Distance to road (P3) distance to the nearest road 33.9 100.91 83.18 532.20 41.94 158.77 12.83 4818
(negative indicator) (meters)
Physical Capital (P) Production tools (Py) number ‘;}ﬁ‘;?p‘:f;giﬁg‘l‘; durable 471 3.76 1.90 1.97 1.54 1.66 0.29 0.18
all kinds of livestock in research area:
Lo 1 = cattle, 0.8 = horses, 0.3 sheep,
Livestock (Ps) 0.2 = pigs, 0.01 chickens, 0.02 = ducks, 1.35 1.26 1.08 2.61 0.75 1.28 0.17 0.24
0.03 = geese, 0.2 = silkworms, 0.001 = eggs
total fertilizer and pesticide amounts
Fertilizer (Pg) applied for the year (negative indicator) 581.48 1033.7 509.20 1434.35 328.42 880.80 78.57 129.86
(kilograms)
. . household total income from agricultural
Agricultural income (F;) 14,726.07 9315.49 9377.64 11,586.16 7307.36 7626.69 1447 1048.96
work per year (RMB)
Wages (F,) Wagﬁ;ﬂggﬁjg?ﬁﬁé; per 12,845.24 19709.49 20,757.16 37,070.33 16,136.05 21,531.04 3202.9 3356.19
Remittance (Fs) rem‘“a}““gz;‘}fgﬁe(lg’ﬁ%ear per 7973.83 3178.08 21,890.46 6878.39 9988.38 4033.22 3377.77 627.91
Financial Capital (F) i
P Property (Fy) proPe;‘g;;fg‘; (p;lf/[%‘;ar per 0.02 95.45 0.15 552.42 0.00 0.00 0.02 50.01
Non-agricultural income (Fs) household total income from 5842.86 5696.81 14,762.56 15,715.82 9121.77 9302.89 2277.91 1422.84
non-agricultural work per year (RMB)
Loans (Fg) Whetherb};‘r’\i?el}‘gliecs?% lfalil‘fom the 0.6 0.61 0.50 049 0.48 047 08 0.04
Borrowings (Fy) whether household can borrow from 0.79 09 042 030 0.34 0.16 0.06 0.03

others: 1 = Yes; 0 = No




Sustainability 2020, 12, 6374

Table Al. Cont.

14 of 17

Category Variable Name (Short Forms) Definition (Unit) Mean Standard Deviation Mean Deviation Standard Error
Natives Immigrants Natives Immigrants Natives Immigrants Natives Immigrants
number of household workers refers to
Labor members (H;) able-bodied workers aged 14 to 65 3.93 4.18 0.97 1.83 0.67 1.38 0.15 0.17
Non-farming laborers (H,) number of workers in 1.05 1.23 091 1.16 073 092 0.14 0.11
non-agricultural industries
including all household members:
Labor capacity (Hz) 1 = sound labor capacity, 0.5 = semi-labor 0.73 0.71 0.21 0.25 0.17 0.20 0.03 0.02
ability, 0 = incapacity
Human Capital (H) educational level of all household
. members: 4 = junior college and above,
Education (Hy) 3 = high school, 2 = middle school, 143 1.93 0.45 0.63 0.37 0.51 0.07 0.06
1 = primary school, 0 = illiterate
Educational expenditure (Hs) educational ex?;zrt‘:}l(tl‘g‘j[g)er household in ;45 4083.73 6752.51 6536.50 4479.07 447526 1041.94 591.79
Male (Hg) proportion of males per household (%) 0.54 0.55 0.17 0.19 0.14 0.15 0.03 0.02
Health Status (H;) medical expenditures (negative 2416.67 4255.74 2730.76 8773.56 2133.33 444012 42136 794.32
indicator) (Yuan)
Transportation (S;) annual transport expenditures (RMB) 854.86 1498.1 4578.63 2566.25 1678.64 1398.00 706.5 232.34
Communication (S,) annual communications 1405.24 962.95 1175.36 1251.49 895.06 830.04 181.36 113.3
expenditures (RMB)
Social Capital (S) i
P Relative network (S) number of farmers who work in the town 071 0.93 0.60 0.83 051 057 0.09 0.08
for more than six months per year
number of ways farmers can obtain 0.05 1.19 022 0.80 0.09 051 0.03 0.07

Access to notification (S4)

relative information
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