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Abstract: Background. In China, the policy of ecological migration is a new approach to protect the
urban ecological environment. However, the changes in livelihood capital before and after migration
and the matching relationship between the livelihood capital and livelihood model of migrants
are rarely explored. Our study aims to address these research gaps to determine factors affecting
the urban integration of eco-migrant families and their means of sustainable livelihood. Methods.
We used the survey data of migrant households in China in 2017 and 2018. Heckman'’s two-stage
model and the endogenous transformation regression model were applied for data analysis. Results.
First, most migrants are willing to integrate into urban life after relocation, but the efficiency of their
integration into urban life needs to be improved. Second, differences in demographic background and
geographic location significantly affect the decisions of migrants in urban integration. Third, family
heterogeneity has the greatest impact on the degree of urban integration, followed by geographical
location. Lastly, the high degree of urban integration of migrants has a significant impact on their
household income. Conclusions. Local governments and communities should provide immigrant
families migrating from rural to urban China with more social and economic resources for their better
socioeconomic integration.

Keywords: rural to urban immigration; west China; urban integration; Heckman'’s two-stage model;
endogenous transformation and regression; policy implications

1. Introduction

Under the influence of grazing tradition and climate warming, the structure and
function of the ecosystem in the China area are seriously imbalanced. Economic develop-
ment has regressed, poverty is aggravated, and the tension between the economic society;,
resources and the environment is intensifying [1]. This has motivated the policy of ecologi-
cal migration to become a breakthrough in the dual predicament of natural and human
resources in areas inhabited by poor people [2]. The successful integration of migrants into
cities and towns after their relocation is not only a key step to promoting new urbanization
but also an important cornerstone for the harmonious and sustainable development of
border ethnic areas [3]. Despite a few studies focusing on eco-immigration in China, they
have mainly explored land use [4], transition cost [5], or environmental payment [6,7]. This
is worrisome for two reasons. First, not much attention has been paid to the west part of
China, which is a key focus of China’s poverty alleviation policy [8]. Additionally, western
China is facing environmental challenges that are ignorable and more serious compared
to other parts of China [9]. Second, existing related studies may have largely ignored
household-level factors, such as household income and the willingness of integration of
an eco-immigrant family. However, from a sociological perspective, social and economic
integration is not only an individual decision but also a family-level decision. In this re-
search, we thus aim to address this gap in the literature through exploring eco-immigrants’
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integration and changes in their livelihoods in western China. Specifically, our research
hypotheses are developed to address and investigate the changes in livelihood capital
before and after migration, and to study the matching relationship between the livelihood
capital and livelihood model of migrants, in order to determine methods of sustainable
livelihood for eco-migrant families. In addition, methodologically speaking, the correction
for sample bias due to the data was solved by the Heckman correction method by combin-
ing the predicted individual rates, the personal heterogeneity, family heterogeneity and
environmental heterogeneity of immigrants into an additional acceptance variable. To sum
up, these are our theoretical and methodological contributions to the related literature.

2. Literature Review

There are plenty of studies in the Chinese context or beyond that have explored migra-
tion and its possible social and economic outcomes. For the resettlement and integration of
migrants after relocation, international scholars have mainly study the risks and conflicts
of migration projects in developing countries and the resilience of migrants [10]. In most
cases, relocation does not impoverish their families, but rather broadens their income
channels and access to public services, giving migrant families more opportunities for
development [11,12]. In China, in order to prevent environmental deterioration in ecolog-
ically fragile areas and alleviate the tension between the population, resources and the
environment, ecological migration projects have been carried out in various places, and
more than 2.5 million migrants have been resettled so far [9,13]. While drawing lessons
from international scholars’ research, domestic scholars have focused more on how to
promote the integration of migrants into cities and towns. They believe that the integra-
tion of agriculture and animal husbandry into urban life has a far-reaching impact on
migrants [14,15]. Capital endowments acquired before and after relocation are one of the
decisive factors of migrants’ integration [16,17]. Moreover, factors such as migration mode,
institutional environment, community atmosphere and psychological perception play an
essential role in urban integration [18,19]. For example, in a study on the results of the
urban integration of migrants, urban integration has been found to exert a definite impact
on the economic behavior of migrant workers [20]. After relocation, immigrant families
entered a period of economic recovery [21]. Therefore, the relocation of migrants is a major
help for poor rural households, and it has a major impact on the social and ecological
system at the peasant household level [22].

Under China’s rapid socioeconomic development and transition, eco-migration has
become a policy-oriented trend, especially for residents in many rural areas in the middle
and west part of the country. However, research on the income of the ecological immigrant
family has not been fully investigated. Based on the existing literature in the field, two main
research gaps have been identified. First, the factors influencing the urban integration of
migrants have not been studied enough, especially the internal mechanism of integration.
The common point of the existing research is that it only analyzes the factors that affect
the integration behavior of cities and towns but does not deeply analyze the process of
integration behavior. In fact, the urban integration behavior of ecological migrants involves
two aspects: the decision of integration and the degree of integration. Second, the research
on income as a result of urban integration is still weak. Most scholars pay attention to
the research on the outcome variables of urban integration. Although simple regression
analysis is used to estimate the impact of urban integration and income, the endogenous
problems of urban integration and income are neglected.

With these variables in mind, this study has three goals: to use a model constructed
to fit the whole process of ecological migrant urban integration behavior, to reveal the
dilemma of migrant urban integration, and to open up a new research path for improving
the income of migrant families in rural pastoral areas.
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Theoretical Basis and Analysis

According to the theory of rational behavior, behavior and intention in many fields
can be predicted using simulation models [23]. In terms of rational behavior, immigrants
tend to use the optimal strategy of minimum cost and maximum benefit to decide their
own behavior [24-26]. Migrants’ urban integration behavior can be regarded as decision
making and behavior in pursuit of maximum benefits [27]. Migrants’ integration into urban
life is a random process. Only when the expected net income from integration into urban
life is greater than the current income will the income of migrant families improve. The
current income of migrants and the cost of urban life are relatively stable variables, while
the expected income of urban integration of migrants has certain risks. Expected earnings
will be affected by internal factors of the migrants themselves, family factors, and external
factors of the surrounding environment, all of which can lead to instability.

The theory of social integration is mainly used to describe the social life and evolution
of immigrant groups in the inflow area [28]. After constant revision by academia, social
integration has been further refined to the urban integration of migrant workers, so as
to understand the process of blending with and penetrating into urban society. Scholars
can see that “urban integration” is a gradual and dynamic process. Berry regarded the
integration of immigrants as a logical chain containing “influencing factors—integration
status—integration consequences” [29]. However, the corresponding economic conse-
quences of immigration integration cannot be ignored. Accordingly, the integration behav-
ior of migrants is a complete research logic composed of antecedents and consequences.
That is, the influence of integration behavior on family income depends on the integration
decision of migrants. The basis of the integration decision is influenced by the differences
of the individual, family and environment, and the corresponding degree of integration of
migrants will vary, leading to large differences in family income.

3. Research Hypothesis

Hypothesis 1. Individual heterogeneity of migrants.

There exist disparities within the migrant group due to people’s demographic and
socioeconomic characteristics, including gender, age, educational level, health status, par-
ticipation in skills training, and participation in community activities. First, gender. There
are differences in the adaptability of gender to a new environment. Men are more likely
to engage in urban integration than women. Second, age. Since young migrants are
more capable of accepting new things than older migrants, the degree of integration in
the new generation is generally higher than that of the old generation [30]. However, it
has also been found that increased age has a positive impact on the urban integration of
migrant workers [31,32]. Third, educational level. The more educated immigrants are, the
more opportunity they have to integrate into urban life [33]. Fourth, health status. The
physical health of migrants is directly related to the quality of life of the labor force and
its integration. Fifth, participation in skills training. Migrants who have participated in
various types of skills training have stronger employability than those who have no such
experience. They are more likely to decide to live in cities and towns, and their skills are
conducive to improving their integration into cities and towns [34]. Sixth, participation
in community activities. Immigrants who often participate in various activities such as
assistance and ethnic culture in resettlement areas have stronger interpersonal skills and
are more receptive to urban life and integration.

The six variables have been explored in studies outside China; however, they have
rarely been investigated in the context of China’s rapid socioeconomic transition. Therefore,
Hypothesis 1 is proposed: Individual heterogeneity significantly affects the decision and
degree of urban integration of migrants.

Hypothesis 2. Migrant family heterogeneity.
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In the Chinese context, eco-migrant families can be defined as rural residents who are
recommended to move to urban areas due to the negative environment in some rural areas
of China. Moving to towns and cities is due to their better social, educational, medical, and
economic resources. Migrant families are heterogeneous in terms of their socioeconomic status
and social connections in four main aspects. First, the total number of household labor force.
Migrant families are an abundant labor force, which can improve their livelihood in the new
environment and allow them to rationally allocate resources, increasing the possibility of
migrants’ integration. Second, the number of family members and friends. Relatives and
friends make up the family’s social capital, and immigrants with more social capital are
more willing to integrate into the new life. Third, the amount of household farming and
animal husbandry machinery. A larger amount of household farming and animal husbandry
machinery indicates a greater degree of dependence on agriculture and animal husbandry
and a greater inclination toward farming and herding [13]. Fourth, the ability of families to
borrow money. As an important precondition for families to maintain their basic life, sufficient
funds increase the willingness and degree of integration into urban life.

Based on these four factors on migrant family characters, Hypothesis 2 is proposed: family
heterogeneity significantly affects the decision and degree of urban integration of migrants.

Hypothesis 3. Geographical location heterogeneity.

Geographical location heterogeneity is primarily considered through regional dummy
variables. Compared with the Yushu Tibetan Autonomous Prefecture, Haixi, Hainan,
Huangnan and Guoluo are relatively close to Xining. These areas have relatively higher
requirements for industrial development, and they pay more attention to the corresponding
new industries, information networks and other aspects such as blockchain [6,35,36]. Cities
and towns have a higher enthusiasm for integration [18,37].

Based on these factors regarding the variation in geographic location, Hypothesis 3 is
put forward: Geographical location heterogeneity significantly affects the decision and
degree of integration of migrant cities and towns.

Hypothesis 4. Urban integration economic behaviour on family income.

Hypothesis 4 is about the urban integration behavior of migrants on family income.
According to the content of social integration theory, the urban integration of ecological
migrants varies according to economic behavior. At the same time, recent immigrants
have had a higher degree of integration into urban life, which has increased employment
opportunities to a certain extent. In this way, the possibility of expanding family income
channels will be greater, resulting in the improvement of the income level of migrants.

Based on these factors concerning social and economic integration behavior from rural
to urban areas, Hypothesis 4 is proposed: the high integration of migrants in cities and
towns has a significant positive impact on family income.

Our research framework is shown in Figure 1.
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Figure 1. The analytical framework of the current research.

4. Materials and Methods
4.1. Data Sources

Located in the southern part of Qinghai Province of China is the birthplace of the
Yangtze River, Yellow River and Lancang River. It is one of the important ecological
foundations of China, but it is also a fragile ecological environment. At the same time,
Qinghai is one of 14 special districts and “three districts and three states” which are
emphatically deployed in the new poverty alleviation strategy of “China’s Rural Poverty
Alleviation and Development Program (2011-2020)”. The region is constrained by the
“triple contradiction”: the overall poverty and lack of development in ethnic areas, the slow
economic construction and fragile ecological environment, and the low population level
and lagging public services. Therefore, it is representative to study the income increase
of eco-migrant families in this region. The data in this study came from the field survey
data in the China area over the time period of 2017 and 2018. The data collection team
developed the questionnaire based on a comprehensive review of the prior literature, which
helped to identify and confirm what variables to use in order to address research questions.
The team discussed the questionnaire and reached a consensus before the official survey.
At the beginning, the multi-stage sampling method was applied, and finally, three towns
were selected. The map of the study area (longitude 100.10742, latitude 36.77771) is seen
as follows. In the last stage of sampling, the team applied the cluster sampling method
to identify immigrant families. The team finally distributed a total of 550 questionnaires,
among which 436 valid samples were obtained. The response rate was 79.27%. This
research was approved by the ethics committee of the corresponding author’s university
(Figure 2).

4.2. Analytical Methods

First, the Heckman two-stage model.

The urban integration behavior of migrants can be divided into two stages: integration
decision and integration degree. Only when immigrants decide to integrate can the degree
of integration be observed. However, if immigrants decide not to integrate in the first stage,
then there is no observation in the second stage. Therefore, a two-stage Heckman model
was established to solve the problem of sample selectivity bias [38,39]. The model was
constructed as follows:

o . _ | 1, whenyj; >0
yil - xi“"‘ﬂz ]/zl - { 0[ Wheny;-kl S 0 (1)

Observable value, when y;, > 0
Unobservable value, when 7, <0

Vh=zipt+ei Yo = { @)



Sustainability 2022, 14, 16249

6 of 14

BERH

HaiDong

an Tibetan
ous Prefecture

FREREEX

Yushu Tibetan
Autonomous Prefecture

Figure 2. The map of the study area (southern part of Qinghai province, China).

Formula (1) represents the selection equation and Formula (2) represents the result
equation. The formula code has the following meanings. y7; and y;, are latent variables, y;;
and y;, are dependent variables, x/ and z/ are independent variables, « and B are coefficients
to be estimated, y; and ¢; are residual terms, 7 is the i-th sample. According to the above
two formulas, the unconditional probability model was constructed as follows:

prob(yi = 0|x;,z;) = 1 — ®q(xa) 3)
prOb(in = O,yil = 1|xilzi) = q>2(_zgﬁ, x;“l _P) (4)
prob(yip = 1,yin = 1)x;,z;) = ©o(—ziB, xja, —p) ®)

In Formulas (3)—(5), @1 (*) represents the standard normal distribution function and
®, () represents the cumulative binary normal distribution function. According to the
data availability and research purposes, y; is taken as the dependent variable of the inte-
gration decision and degree seen in migrant towns, x; and z; are taken as the variables of
individual characteristics, family characteristics, geographical location characteristics and
identification variables, respectively. The research model can be extended by Formulas
(3)—(5) as follows:

16
prob(yi = 0|xj,zi) =1 —P1(ag + Y axy;) (6)
=1
14 16
prob(yiz = 0,yin = 0|x;,2;) = Pa(—Po — Y, Brzkio + Y aXei, —|p) 7)
=1 =1
14 16
prob(yip = 1,yn = 0|x;,2;) = P2(Bo + Y, Przkio + ), &xXki, —p) ®)
=1 =1

In Formula (6)—(8), 9 and B are constant terms. The maximum likelihood estimation
is applied to the empirical model to obtain the coefficients to be estimated and the statistics
needed for testing.

Second, the endogenous conversion model.
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Although Heckman'’s two-stage model can solve the errors caused by unobservable
variables, the impact mechanism of the integration decision of the i-th immigrant and the
degree of urban integration on family income may be different. Therefore, it is necessary to
further use the endogenous transformation model to estimate the processing effect of urban
integration on household income. In this part, the impact of a high degree of integration on
household income was explored, and a model of household income was constructed.

Y = Xju + Zip + ¢ )

In the above formula, Y; is the income of immigrant families; X; is the personal
heterogeneity, family heterogeneity and environmental heterogeneity of immigrants; Z;
is the fictitious variable of whether immigrants belong to high level integration; « and j
are the parameters to be evaluated; ¢; is the error item. It should be noted that the high
degree of integration of migrants does not belong to exogenous variables. One reason is
that migrants choose to integrate into cities and towns. The second reason is that there may
be unobservable variables, which also affect the high level of integration and family income.
Therefore, using the endogenous switching regression model (ESRM) for estimation can
control the heterogeneity of observable and unobservable variables and effectively solve
the sample selection error [40].

Firstly, the selection equation is estimated, that is, the model estimation of high-level
integration behavior of migrants. Then, the result equation is estimated, that is to say, two
household income models are constructed by using two sub-samples of high-level and
non-high-level integration, respectively. The estimation equation is as follows:

income; = Xl/',Bil + €1, lf Zi=1 (11)
incomeiy = X;Bio + €, if Zi =0 (12)

In the above formula, Z; = 1is a high level of integration for immigrants, and Z; = 01is
a low level of integration for immigrants. income;; and income;y are family income for high-
level integration and low-level integration for immigrants. X! is an explanatory variable. ¢4
and €y are random error items. In order to make the model recognition more accurate, the
“residence time” is introduced as a tool variable of whether immigrants belong to high-level
integration. Residence time will affect migrants’ attitudes and behaviors towards urban
integration, but it will not directly affect the income of migrant families. After testing, the
residence time variable has a significant impact on whether immigrants belong to high-level
integration, but it has no direct impact on the income of migrant families, and it meets the
selection conditions of tool variables.

Based on Formulas (11) and (12) of the above endogenous transformation model, the
formula of family income that belongs to the high-level integration of migrants into cities
and towns and the low-level integration of migrants into cities and towns can be expressed
as follows (Formulas (13) and (14)).

E(income;; [urban_integration; = 1) = X;B1 + 01,1 (13)

E(incomejo|urban_integration; = 1) = X;Bo + oouAo; (14)

For high-level immigrants, the average processing effect of family income (ATT) is
subtracted from Equations (13) and (14).

ATT = E[income;1|Z; = 1] — Elincomejy|Z; = 1] = X;(Bin — Bio) + Air(0v1 — 0v0)  (15)

5. Results

First, principal component analysis. In this study, IMB SPS522.0 (IBM Corp., New
York, NY, the United States of America; available online: https://www.ibm.com /support/
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pages/spss-statistics-220-available-download, accessed on 1 September 2022) is used to
standardize the original data, and then the urban integration index of each sample is
calculated through the following steps. Firstly, the KMO test value is 0.714 after calculation,
and the p value of Bartlett’s sphericity test is less than 0.05, which indicates that the sample
data is suitable for factor analysis. The second step is to select the maximum variance
method when the factor rotates, and then extract four common factors whose characteristic
roots are larger than 1 by extracting the principal component method. The cumulative
variance contribution rate is 66.68%. Thirdly, the variance rate of each common factor is
taken as the weight, and the factor scores of the four dimensions of urban integration are
weighted to calculate the urban integration index of each sample. In order to facilitate
analysis, variable towns are integrated into discretization according to extreme and mean
points, as shown below. When min < urban integration degree < mean, the value is
0. When mean < urban integration degree < max, the value is 1. The high degree of
integration = 1, and the low degree of integration = 0.

Second, analysis of the decision of urban integration of eco-migrants and the degree of
urban integration. The Heckman two-stage model is run with Stata 13.0 software (StataCorp,
College Station, Texas, the United States of America, available online: https://www.stata.
com/, accessed on 1 September 2022), and the decision and degree of integration of migrant
towns are estimated at the same time. Specific model estimates are shown in Table 1. The
Wald chi-square values of the empirical equation are significant in the estimated results of
the model and pass the test at the 1% level, which shows that the overall fitting degree of
the equation is ideal.

Table 1. Heckman two-stage estimation results.

Decision of Integration Degree of Integration
Variabl m
ariable Name Coefficient Stal?da.rd Coefficient Stal}da?rd
Deviation Deviation
Individual heterogeneity
Gender of respondents 0.374 * 0.228 —0.124 ** 0.054
Age of respondents 0.155 *** 0.058 0.012 0.012
Age Square —0.002 ** 0.001 —0.000 0.000
Educational level of respondents 0.808 * 0.450 —0.064 0.075
Health status of respondents —0.117 0.089 —0.013 0.020
Participation in skills training 1.114 *** 0.173 0.289 *** 0.059
Participation in resettlement activities 0.186 ** 0.094 0.031 0.023
Family heterogeneity
Difficulty of family borrowing —0.133 0.123 0.111 *** 0.027
Number of family members and friends 0.219 * 0.136 0.050 * 0.027
Number of agricultural .and animal 0.009 0.118 0,085 *** 0.026
husbandry machinery
Number of family labor force 0.081 0.112 —0.101 *** 0.023
Geographical location heterogeneity
Hainan 0.355 0.306 —0.030 0.080
Haixi 1.004 *** 0.298 —0.066 0.078
Huangnan 0.708 * 0.402 —0.561 *** 0.096
Guoluo 0.926 * 0.477 —0.539 *** 0.136
Constant term 5.368 *** 1.634 1.516 *** 0.333
Identifying variables
Distance to the state capital of the state —0.353 ** 0.145
Local mature industries 0.418 *** 0.132
Inverse Mills Ratio 0.450 *** 0.162

Note: *, **, and ***, respectively, indicate that they passed statistical tests with significance levels of 10%, 5% and 1%.

Table 1 shows the individual heterogeneity. Specifically, in terms of the decision of the
urban integration of migrants, the other variables have significant influence on the decision
of urban integration, except health status. Among them, gender has a significant positive
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correlation at the level of 10%, which indicates that men are more willing to choose to
integrate into cities and towns. Age is positively correlated with urban integration decision,
while the square value of age is negatively correlated with integration decision, indicating
that there is an inverted U-shaped relationship between age and integration decision.
Educational level, skills training and community activities are positively correlated at the
10%, 1% and 5% significance levels, indicating that immigrants with a high educational
level, the mastering of some skills, or the willingness to participate in various activities
have a higher ability to adapt and prefer to integrate into urban life. As far as the degree of
urban integration of ecological migrants is concerned, only gender and the participation in
skills training among those migrants interviewed have a significant positive impact on the
degree of integration, which indicates that after training in the knitting of Tibetan carpets,
the drawing of Thangka and the carving of Mani Stone, the migrants have grasped different
degrees of livelihood and effectively improved their employability. With such skills, the
degree of integration into the town will be higher. To conclude, our first hypothesis, which
aims to address the contribution of eco-immigrants’ individual heterogeneity to their
socioeconomic integration, has been confirmed by the results shown in Table 1.

Family heterogeneity is also observed. From Table 1, it can be seen that only the
number of relatives and friends of the migrant families interviewed is significant and
positively correlated at the level of 10%, which has a significant impact on the decision of
integration. This shows that the migrants who have familiar relatives and friends in the
new environment after relocation will find the sustenance of interpersonal communication
in their urban life, and they will be willing to integrate into the new life with relatives
and friends. As far as the degree of urban integration of migrants is concerned, the ability
to borrow money, the number of relatives and friends, the amount of agricultural and
animal husbandry machinery and the total labor force of migrant families have significant
effects on the degree of urban integration, but to varying degrees. It is worth noting that
the amount of farming and animal husbandry machinery and the number of household
labor force have a negative impact on the integration of migrants into cities and towns,
which is consistent with the previous hypothesis and the actual survey. These results have
confirmed our second hypothesis. Specifically, the findings show that heterogeneity among
the eco-immigrants’ families regarding their total labor force and household assets are
important contributors to their integration.

Geographical regional heterogeneity cannot be ignored. From the perspective of ge-
ographical region, Yushu Tibetan Autonomous Prefecture, the farthest from Xining, the
capital of Qinghai Province, is regarded as the reference group according to its geographical
location. As can be seen from Table 1, for the decision of the urban integration of migrants,
the decision and degree of urban integration of ecological migrants in different regions also
vary. In this study, it is found that compared with Yushu prefecture, migrants from Huang-
nan, Hainan and Haixi prefectures are more inclined to integrate into cities and towns,
indicating that they prefer to integrate into urban life. Among them, the most prominent is
the Mongolian and Tibetan Autonomous Prefecture in Haixi, which is positively correlated
at the level of 1% significance. In addition, the degree of integration of immigrants also
varies in different degrees. Compared with Yushu Prefecture, only Huangnan and Guoluo
Prefecture have a relatively weak degree of integration. According to these results, there-
fore, our third hypothesis regarding geographic regional heterogeneity or differences in
eco-immigrants’ integration outcomes has been tested and further confirmed.

We have identified variables that contribute to the urban integration of eco-immigrants
and factors that impact their livelihood after immigration. Specifically, the results of the
model estimation in Table 1 show significance levels of 5% and 1% of the identified variables,
indicating that all the identified variables are more suitable for the current econometric
model. The distance from the locale to the state capital and the mature local industries have
a significant effect on the willingness of migrants to integrate into urban life. The closer
the immigrants are to the state capital, the more convenience they will have, and the more
likely they will choose to integrate into urban life. The more mature and promising the
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development of local industries is, the more employment opportunities for migrants there
are, and the more likely they are to choose new industries and integrate into urban life.
Lastly, from an economic or financial perspective focusing on the changes in livelihoods
of eco-immigrant families, our fourth hypothesis concerning the integration outcomes
facing eco-immigrant families in the west part of China has been examined with significant
evidence.

Third, the impact of high integration into cities and towns on the income of migrant
families. The endogenous transformation regression model is used to estimate the impact
of high urban integration on the income of migrant families. The estimated results of the
model are shown in Table 2. The regression results show that there is a negative selectivity
bias when p o < 0. On the contrary, p,,1 > 0 indicates that there is a positive selectivity bias,
which indicates that the higher the degree of integration of migrants into cities and towns
is, the higher the level of family income is, which is consistent with the actual survey. Next,
as shown in Table 3, the ATT of high integration is further considered, which indicates
the average treatment effect of high integration on the income of immigrant families.
After eliminating selective bias by endogenous transformation model, ATT is found to be
1.91, and all of them are significant at the 1% level, indicating that after overcoming the
endogenous problem of self-selection, high integration contributes to a 23.07% increase in
the income of immigrant families.

Table 2. The impact of high immigration integration on family income.

Family Income

High Integration Model
Non-High-Level . .
Variable Name Integ%ation High-Level Integration
Coefficient Star.ldefrd Coefficient Star}da?rd Coefficient Star}dérd
Deviation Deviation Deviation
Individual heterogeneity
Gender of respondents -0.199 0.170 -0.239 % 0.133 0.271 ** 0.125
Age of respondents 0.019 0.031 —0.025 0.029 0.005 0.023
Age Square —5.550 0.000 0.000 0.000 —0.000 0.000
Educational level of respondents —0.341 0.235 0.095 0.159 0.144 0.186
Health status of respondents 0.022 0.164 —0.218* 0.119 —0.012 0.123
Participation in skills training —0.526 *** 0.133 —0.471 ¥ 0.154 —0.037 0.090
Participation in resettlementactivities 0.215 *** 0.073 0.175 *** 0.061 —0.085 * 0.048
Family heterogeneity
Difficulty of family borrowing —0.047 0.115 —0.082 0.096 —0.005 0.079
Number of family members and 0.135 0.103 0.014 0.088 —0.145 ** 0.069
friends
Number of agricultural and animal = _; 39 s 0.082 —0.018 0.075 0.258 *** 0.058
husbandry machinery
Number of family labour force 0.338 *** 0.081 —0.073 0.066 —0.109 ** 0.050
Geographical locationheterogeneity
Hainan —0.211 0.269 —0.338 0.277 0.065 0.177
Haixi —0.349 0.233 —0.491* 0.260 —0.085 0.147
Huangnan —1.711 *** 0.327 0.065 0.289 0.880 *** 0.282
Guoluo —0.938 ** 0.429 0.030 0.309 0.667 * 0.392
Constant term 0.470 0.917 9.556 *** 0.838 8.213 *** 0.652
Instrumental variable
Residence time in Cltl?s and towns 0.099 ** 0.053
after relocation
Pwo (or p41) —0.630 ** 0.202 0.967 *** 0.022
LR test of indep. eqns. 14.35 ***
Log likelihood —550.853

Note: *, **, and *** respectively indicate that they passed statistical tests with significant levels of 10%, 5% and 1%.
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Table 3. Average processing effect of immigrants” high-level integration on household income.

Mean Value
High-Level Non-High-Level ATT S tar}da.rd Change Rate%
. . Deviation
Integration Integration
Family income 8.00 7.77 1.91 0.12 *** 23.07%

Note: *** means passing the statistical test of 1% significance level respectively.

6. Discussion

Domestic migration is not uncommon in China under the specific context of the
country’s unbalanced economic distribution between urban and rural areas [37] (Wang &
Fan, 2012). One leading purpose of migration is to improve socioeconomic status; however,
there exist gradients within the migrant subpopulation in terms of their integration into
urban lives. Our research concentrates on migrants’ integration in Qinghai, a Chinese
province with a relatively lower level of economic development compared to eastern and
middle parts of China. Rural residents in Qinghai provinces are also confronted with
ecological and environmental challenges, which is a fundamental cause of their migration
decision. In this context, our research is among the few to examine the potential factors
contributing to domestic migration success in the province of Qinghai. Our findings
thus shed light on the theory of social integration based on empirical evidence from
contemporary China.

To reduce the endogeneity issue, we applied a two-stage prediction model to identify
the underlying factors influencing the income of migrant families through the decision
to integrate and the degree of integration degree into migrant towns. First of all, we
examined the degree to which migrants have integrated themselves into their new living
environments. The descriptive results show that after migration, 85% of migrants have a
higher willingness to integrate, but 35.88% of migrants have not achieved high integration
at the time of investigation. This indicates that the degree and efficiency of the integration
of migrants into urban life need to be improved.

We then examined the factors contributing to the socioeconomic success of migrants
and migrant families. There were reported significant individual differences and geo-
graphic location differences that influence the decision of migrants to integrate into urban
life. At the individual level, male immigrants with a high educational level, some skills, or
a willingness to participate in various activities are more likely to decide to integrate into
cities and towns. This reveals gender differences in the success of urban life integration as
well as the importance of educational achievements. Based on this finding, we suggest local
governments provide relatively disadvantaged migrant groups, including women and
people with lower levels of education and skills, with more opportunities to improve their
income and ability to integrate into urban life. Besides gender and education, the results
also highlight that there is an inverted U-shaped relationship between age and the urban in-
tegration of migrants. Specifically, middle-aged migrants are the ablest to adjust themselves
to a new living environment; in comparison, younger and older migrants require more
attention. Our findings contribute to the theory of social integration by adding empirical
evidence regarding social integration eco-immigrant families from western China. All the
demographic, socioeconomic, and geographic variables show special characteristics of our
research participants and confirm that social integration is closely affected by domestic
social, economic, cultural, and environmental contexts.

At the meso level, family heterogeneity is the most critical factor affecting the integra-
tion of migrant towns. Family heterogeneity refers to the variation in economic resources
and human capital across migrant families. In particular, the ability to borrow money
from families and the number of relatives and friends positively and significantly impact
the integration of migrant towns. In contrast, the amount of agricultural and animal hus-
bandry machinery and the total labor force have a negative and significant impact on the
integration of migrant towns.
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At the macro level, geographical location also plays a crucial role. Specifically, com-
pared with Yushu, immigrants from Haixi, Huangnan and Guoluo are more likely to decide
to integrate into urban life. At the same time, compared with Yushu, immigrants from
Huangnan and Hainan prefectures have a slightly lower degree of integration.

We finally examined whether and how urban integration is related to household
income. The findings show that the high degree of urban integration of migrants has a
significant impact on improving their household income. Because of the selectivity bias
caused by unobservable variables, after using the endogenous transformation model, it
is found that a high degree of integration contributes to a 23.07% increase in the income
of immigrant families. This causality confirms the significance of better integration for
migrant families and responds to the rational behavior theory that one of migration’s main
targets is improving economic status. Speaking practically, the results also indicate that
more policy efforts should be conducted by communities where migrants dwell and local
governments to enhance the ability of integration of the disadvantaged due to their gender,
education, age, family resources, and geographic location.

This study is not without limitations. First, this research only focuses on the specific
case of domestic migration in the province of Qinghai. Given the complexity of Chinese
society due to its demographic and economic scales, more empirical explorations are
encouraged to explore the factors leading to successful rural-to-urban integration in other
areas of China. Second, the current way to reduce endogeneity can be improved by using
some other simulation models such as Monte Carlo to predict the relations. In addition,
other soft computing algorithms, especially the recent advances in metaheuristics such as
the red deer algorithm [41] or social engineering optimizer [42] can be applied to improve
the prediction operator and to reduce errors.

7. Conclusions

Eco-immigration has become a newly emerged social phenomenon during the process
of China’s rapid socioeconomic transition; however, its consequences for immigrant families
have not been fully explored. In this research, we aim to address two research gaps in the
literature: factors remain unclear that contribute to the social and economic integration
of eco-migrant families from rural to urban areas in China and how eco-migrant families
sustain livelihood. We explored the migrant household data in China collected during
2017 and 2018 and identified underlying contributors to social and economic integration
among immigrant families.

There are four take-home messages. First, immigrants are willing to integrate into ur-
ban life after relocation. Second, age, educational attainment, income, age, and geographic
location are significant factors that affect migrants’ decisions in urban integration. Third,
the variations in family-level socioeconomic status affect their urban integration to the
highest degree, followed by geographical location. Fourth, the degree to which Chinese
eco-migrants integrate themselves into urban lives impacts their household income with
statistical significance. These findings warrant further efforts targeting the improvement of
eco-migrants’ ability for urban integration, especially by offering them more opportunities
with social and economic resources.

Despite the existing limitations regarding the coverage of the data in use, our research
is among the first to explore factors leading to differences in urban integration among eco-
immigrants in China. Future research is suggested to focus on a broader geographic range
beyond the western part of China. Additionally, more detailed measurements of social and
economic integration among eco-migrants from rural to urban areas are suggested in order
to capture a more comprehensive picture of urban integration.

Author Contributions: Conceptualization, R.W. and Y.G.; methodology, R.W.; software, Y.G.; valida-
tion, RW. and Y.G.; formal analysis, R.W.; investigation, Y.G.; resources, Y.G.; data curation, RW.;
writing—original draft preparation, R.W.; writing—review and editing, Y.G.; visualization, Y.G.;
supervision, Y.G.; project administration, R.W.; funding acquisition, Y.G. All authors have read and
agreed to the published version of the manuscript.



Sustainability 2022, 14, 16249 13 of 14

Funding: This research received no external funding.

Institutional Review Board Statement: This research was approved by the ethics committee of
Nanjing University of Information Science and Technology.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The authors declare that the data are not available and can be presented
upon the requested of the readers.

Conflicts of Interest: The authors declare that there is no conflict of interest.

References

1. Fathollahi-Fard, A.M.; Ahmadi, A.; Al-e Hashem, S.M. Sustainable closed-loop supply chain network for an integrated water
supply and wastewater collection system under uncertainty. J. Environ. Manag. 2020, 275, 111277. [CrossRef] [PubMed]

2. Mojtahedi, M.; Fathollahi-Fard, A.M.; Tavakkoli-Moghaddam, R.; Newton, S. Sustainable vehicle routing problem for coordinated
solid waste management. J. Ind. Inf. Integr. 2021, 23, 100220. [CrossRef]

3. Ali, SM.; Paul, S.K.; Chowdhury, P.; Agarwal, R.; Fathollahi-Fard, A.M.; Jabbour, C.J.C.; Luthra, S. Modelling of supply chain
disruption analytics using an integrated approach: An emerging economy example. Expert Syst. Appl. 2021, 173, 114690.

4. Lu, C;Zhu, Z.; Wang, C. Temporal and spatial change of land use of eco-immigration area in middle part of Ningxia province. J.
West China For. Sci. 2015, 44, 58-63.

5. Wu, J.; Wu, G,; Zheng, T.; Zhang, X.; Zhou, K. Value capture mechanisms, transaction costs, and heritage conservation: A case
study of Sanjiangyuan National Park, China. Land Use Policy 2020, 90, 104246. [CrossRef]

6. Huang, L.; Shao, Q.; Liu, J.; Lu, Q. Improving ecological conservation and restoration through payment for ecosystem services in
Northeastern Tibetan Plateau, China. Ecosyst. Serv. 2018, 31, 181-193. [CrossRef]

7. Ma,S.;; Ma, S. The Environmental Justice in Ecological Immigration A Case Study of Sanjiangyuan Area. Archit. Res. 2015, 17,
147-152. [CrossRef]

8.  Yang, Y Liu, Y. The code of targeted poverty alleviation in China: A geography perspective. Geogr. Sustain. 2021, 2, 243-253.
[CrossRef]

9.  Démurger, S.; Sachs, ].D.; Woo, W.T,; Bao, S.; Chang, G.; Mellinger, A. Geography, economic policy, and regional development in
China. Asian Econ. Pap. 2002, 1, 146-197. [CrossRef]

10. Mahtab, Z.; Azeem, A.; Ali, S.M.; Paul, S.K.; Fathollahi-Fard, A.M. Multi-objective robust-stochastic optimisation of relief goods
distribution under uncertainty: A real-life case study. Int. |. Syst. Sci. Oper. Logist. 2021, 9, 241-262. [CrossRef]

11.  Wilmsen, B.; Wang, M. Voluntary and involuntary resettlement in China: A false dichotomy? Dev. Pract. 2015, 25, 612-627.
[CrossRef]

12.  Neef, A,; Singer, ]J. Development-induced displacement in Asia: Conflicts, risks, and resilience. Dev. Pract. 2015, 25, 601-611.
[CrossRef]

13. Wang, W,; Tian, G.; Zhang, T; Jabarullah, N.H.; Li, F; Fathollahi-Fard, A.M.; Wang, D.; Li, Z. Scheme selection of design for
disassembly (DFD) based on sustainability: A novel hybrid of interval 2-tuple linguistic intuitionistic fuzzy numbers and regret
theory. J. Clean. Prod. 2021, 281, 124724. [CrossRef]

14. Yu, H,; Dai, H,; Tian, G.; Wu, B.; Xie, Y.; Zhu, Y.; Zhang, T.; Fathollahi-Fard, A.M.; He, Q.; Tang, H. Key technology and application
analysis of quick coding for recovery of retired energy vehicle battery. Renew. Sustain. Energy Rev. 2021, 135, 110129. [CrossRef]

15.  Zhang, C,; Tian, G.; Fard, AM.E; Wang, W.; Wu, P; Li, Z. Interval-Valued Intuitionistic Uncertain Linguistic Cloud Petri Net and
Its Application to Risk Assessment for Subway Fire Accident. IEEE Trans Autom. Sci. Eng. 2022, 19, 163-177. [CrossRef]

16. Wang, WW.,; Fan, C.C. Migrant workers’ integration in urban China: Experiences in employment, social adaptation, and
self-identity. Eurasian Geogr. Econ. 2012, 53, 731-749. [CrossRef]

17.  Theophilus, O.; Dulebenets, M.A; Pasha, J.; Lau, Y.y,; Fathollahi-Fard, A.M.; Mazaheri, A. Truck scheduling optimization at a
cold-chain cross-docking terminal with product perishability considerations. Comput. Ind. Eng. 2021, 156, 107240. [CrossRef]

18. Fallahpour, A.; Nayeri, S.; Sheikhalishahi, M.; Wong, K.Y.; Tian, G.; Fathollahi-Fard, A.M. A hyper-hybrid fuzzy decisionmaking
framework for the sustainable-resilient supplier selection problem: A case study of Malaysian Palm oil industry. Environ. Sci.
Pollut. Res. 2021, 1-21. [CrossRef]

19. Golmohamadi, S.; Tavakkoli-Moghaddam, R.; Hajiaghaei-Keshteli, M. Solving a fuzzy fixed charge solid transportation problem
using batch transferring by new approaches in meta-heuristic. Electron. Notes Discret. Math. 2017, 58, 143-150. [CrossRef]

20. Zhang, X.L.; Xia, X.L. Research on peasant-worker’s inburgering in the perspective of inclusive growth. Guangdong Agric. Sci.
2012. [CrossRef]

21. Hu, Y; Wu, S.; Wang, J. Evaluation of farmers’ income effect in immigration regions of ecological resettlement project in Guangxi
Province. Trans. Chin. Soc. Agric. Eng. 2016, 32, 264-270.

22. Liu, W,; Li, ].; Xu, J. Effects of disaster-related resettlement on the livelihood resilience of rural households in China. Int. J. Disaster
Risk Reduct. 2020, 49, 101649. [CrossRef]

23. Ajzen, L; Fishbein, M. Attitude-behavior relations: A theoretical analysis and review of empirical research. Psychol. Bull. 1977, 84, 888.

[CrossRef]


http://doi.org/10.1016/j.jenvman.2020.111277
http://www.ncbi.nlm.nih.gov/pubmed/32858269
http://doi.org/10.1016/j.jii.2021.100220
http://doi.org/10.1016/j.landusepol.2019.104246
http://doi.org/10.1016/j.ecoser.2018.04.005
http://doi.org/10.5659/AIKAR.2015.17.4.147
http://doi.org/10.1016/j.geosus.2021.09.004
http://doi.org/10.1162/153535102320264512
http://doi.org/10.1080/23302674.2021.1879305
http://doi.org/10.1080/09614524.2015.1051947
http://doi.org/10.1080/09614524.2015.1052374
http://doi.org/10.1016/j.jclepro.2020.124724
http://doi.org/10.1016/j.rser.2020.110129
http://doi.org/10.1109/TASE.2020.3014907
http://doi.org/10.2747/1539-7216.53.6.731
http://doi.org/10.1016/j.cie.2021.107240
http://doi.org/10.1007/s11356-021-12491-y
http://doi.org/10.1016/j.endm.2017.03.019
http://doi.org/10.3969/j.issn.1004-874X.2012.05.063
http://doi.org/10.1016/j.ijdrr.2020.101649
http://doi.org/10.1037/0033-2909.84.5.888

Sustainability 2022, 14, 16249 14 of 14

24.

25.

26.

27.

28.
29.

30.

31.
32.

33.

34.

35.
36.

37.

38.

39.
40.

41.

42.

Hajiaghaei-Keshteli, M.; Sajadifar, S.M. Deriving the cost function for a class of three-echelon inventory system with N-retailers
and one-for-one ordering policy. Int. J. Adv. Manuf. Technol. 2010, 50, 343-351. [CrossRef]

Hajiaghaei-Keshteli, M.; Sajadifar, S.M.; Haji, R. Determination of the economical policy of a three-echelon inventory system with
(R, Q) ordering policy and information sharing. Int. ]. Adv. Manuf. Technol. 2011, 55, 831-841. [CrossRef]

Islam, M.R.; Ali, S.M.; Fathollahi-Fard, A.M.; Kabir, G. A novel particle swarm optimization-based grey model for the prediction
of warehouse performance. J. Comput. Des. Eng. 2021, 8, 705-727. [CrossRef]

Fathollahi-Fard, A.M.; Hajiaghaei-Keshteli, M.; Mirjalili, S. A set of efficient heuristics for a home healthcare problem. Neural
Comput. Appl. 2020, 32, 6185-6205. [CrossRef]

Redfield, R.; Linton, R.; Herskovits, M.]. Memorandum for the study of acculturation. Am. Anthropol. 1936, 38, 149-152. [CrossRef]
Berry, ].W.; Sabatier, C. Acculturation, discrimination, and adaptation among second generation immigrant youth in Montreal
and Paris. Int. |. Intercult. Relat. 2010, 34, 191-207. [CrossRef]

Mberu, B.U.; White, M.]. Internal migration and sexual initiation among never married youths in Nigeria. Soc. Sci. Med. 2011, 72, 1284.
[CrossRef]

Tian, M.; Bo, J. Comparative study on urban integration of floating population in eastern China. Hum. Geogr. 2014, 29, 43—48.
Fathollahi-Fard, A.M.; Hajiaghaei-Keshteli, M.; Tavakkoli-Moghaddam, R. Red deer algorithm (RDA): A new nature-inspired
meta-heuristic. Soft Comput. 2020, 24, 14637-14665. [CrossRef]

Haiyang, L.; Zheng, Y.; Qian, W. Analysis of Migrant Workers’ Integration Behavior into City Based on the Survey Data of 1632
Migrant Workers. Agric. Technol. Econ. 2016, 1, 26-36.

Golshahi-Roudbaneh, A.; Hajiaghaei-Keshteli, M.; Paydar, M.M. Developing a lower bound and strong heuristics for a truck
scheduling problem in a cross-docking center. Knowl. Based Syst. 2017, 129, 17-38. [CrossRef]

Nora, V.D. The Law at a Crossroads. In Global Human Smuggling: Comparative Perspectives; JHU Press: Baltimore, MD, USA, 2011; p. 352.
Moosavi, J.; Naeni, L.M.; Fathollahi-Fard, A.M.; Fiore, U. Blockchain in supply chain management: A review, bibliometric, and
network analysis. Environ. Sci. Pollut. Res. 2021, 1-15. [CrossRef] [PubMed]

De Luca, G.; Fabozzi, S.; Massarotti, N.; Vanoli, L. A renewable energy system for a nearly zero greenhouse city: Case study of a
small city in southern Italy. Energy 2018, 143, 347-362. [CrossRef]

Certo, S.T.; Busenbark, ]J.R.; Woo, H.s.; Semadeni, M. Sample selection bias and Heckman models in strategic management
research. Strateg. Manag. J. 2016, 37, 2639-2657. [CrossRef]

Heckman, J.J. Sample selection bias as a specification error. Econom. |. Econom. Soc. 1979, 47, 153-161. [CrossRef]

Lokshin, M.; Sajaia, Z. Maximum likelihood estimation of endogenous switching regression models. Stata ]. 2004, 4, 282-289.
[CrossRef]

Fathollahi-Fard, A.M.; Hajiaghaei-Keshteli, M.; Tian, G.; Li, Z. An adaptive Lagrangian relaxation-based algorithm for a
coordinated water supply and wastewater collection network design problem. Inf. Sci. 2020, 512, 1335-1359. [CrossRef]
Fathollahi-Fard, A.M.; Hajiaghaei-Keshteli, M.; Tavakkoli-Moghaddam, R. The social engineering optimizer (SEO). Eng. Appl.
Artif. Intell. 2018, 72, 267-293. [CrossRef]


http://doi.org/10.1007/s00170-009-2486-9
http://doi.org/10.1007/s00170-010-3112-6
http://doi.org/10.1093/jcde/qwab009
http://doi.org/10.1007/s00521-019-04126-8
http://doi.org/10.1525/aa.1936.38.1.02a00330
http://doi.org/10.1016/j.ijintrel.2009.11.007
http://doi.org/10.1016/j.socscimed.2011.02.019
http://doi.org/10.1007/s00500-020-04812-z
http://doi.org/10.1016/j.knosys.2017.05.006
http://doi.org/10.1007/s11356-021-13094-3
http://www.ncbi.nlm.nih.gov/pubmed/33638786
http://doi.org/10.1016/j.energy.2017.07.004
http://doi.org/10.1002/smj.2475
http://doi.org/10.2307/1912352
http://doi.org/10.1177/1536867X0400400306
http://doi.org/10.1016/j.ins.2019.10.062
http://doi.org/10.1016/j.engappai.2018.04.009

	Introduction 
	Literature Review 
	Research Hypothesis 
	Materials and Methods 
	Data Sources 
	Analytical Methods 

	Results 
	Discussion 
	Conclusions 
	References

