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Resettlement is an important part of water conservancy and hydropower 
projects, and its development is a proper means of comprehensively promoting 
rural revitalization. The issue of sustainable livelihoods in resettlement has 
always attracted significant attention. Based on the traditional sustainable 
livelihood framework, this paper attempts to incorporate psychological capital 
and construct a sustainable livelihood index system for resettlement caused 
by water conservancy and hydropower projects. It also adopts research data 
from 138 migrant resettlement sites along the middle route of the South to 
North Water Diversion Project, and employs generalized ordinal logistical 
models to carry out empirical research on the relationship between migrants’ 
livelihood capital and livelihood strategies. The results show that the values of 
migrants’ capital vary across different types of resettlement sites, and natural 
capital, physical capital, social capital, psychological capital are greatly affected 
by location distribution, while human capital and financial capital show only 
slight differences. The choice of migrants’ livelihood strategies also vatu across 
different resettlement sites, and these strategies are closely related to their 
livelihood capitals showing a positive correlation. The role played by different 
kinds of livelihood capitals in the transformation of migrants’ livelihood strategies 
vary, and the impact of migrants’ livelihood capital on this transformation also 
differs. The roles of various livelihood capitals in the transformation of migrants’ 
livelihood strategies are different, and the extents to which each livelihood 
capital plays a role will change as migrants’ livelihood strategies tend to diversify. 
This study can provide a reference for the formulation, implementation and 
optimization of policies related to the relocation and resettlement of migrants 
from water conservancy and hydropower projects, post-completion support 
and livelihood development.

KEYWORDS

South-to-North water transfer, hydropower project resettlement, sustainable 
livelihoods, livelihood strategies, transformation

OPEN ACCESS

EDITED BY

Imran Ul Haq,  
University of Agriculture, Faisalabad, Pakistan

REVIEWED BY

Ts. Dr. Saiful Irwan Zubairi,  
National University of Malaysia, Malaysia
Aaron Kinyu Hoshide,  
University of Maine, United States
Kashif Mehmood,  
University of Agriculture, Faisalabad, Pakistan

*CORRESPONDENCE

Xue Zhao  
 Z202015823@stu.ncwu.edu.cn  

Zhaoxian Su  
 suzhaoxian@ncwu.edu.cn

RECEIVED 06 March 2024
ACCEPTED 21 June 2024
PUBLISHED 19 July 2024

CITATION

Li Q, Xu Y, Zhao X, Xie J, Jiao T and 
Su Z (2024) Research on the livelihood capital 
and livelihood strategies of resettlement in 
China’s South-to-North Water Diversion 
Middle Line Project.
Front. Sustain. Food Syst. 8:1396705.
doi: 10.3389/fsufs.2024.1396705

COPYRIGHT

© 2024 Li, Xu, Zhao, Xie, Jiao and Su. This is 
an open-access article distributed under the 
terms of the Creative Commons Attribution 
License (CC BY). The use, distribution or 
reproduction in other forums is permitted, 
provided the original author(s) and the 
copyright owner(s) are credited and that the 
original publication in this journal is cited, in 
accordance with accepted academic 
practice. No use, distribution or reproduction 
is permitted which does not comply with 
these terms.

TYPE Original Research
PUBLISHED 19 July 2024
DOI 10.3389/fsufs.2024.1396705

https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fsufs.2024.1396705&domain=pdf&date_stamp=2024-07-19
https://www.frontiersin.org/articles/10.3389/fsufs.2024.1396705/full
https://www.frontiersin.org/articles/10.3389/fsufs.2024.1396705/full
https://www.frontiersin.org/articles/10.3389/fsufs.2024.1396705/full
https://www.frontiersin.org/articles/10.3389/fsufs.2024.1396705/full
https://www.frontiersin.org/articles/10.3389/fsufs.2024.1396705/full
mailto:Z202015823@stu.ncwu.edu.cn
mailto:suzhaoxian@ncwu.edu.cn
https://doi.org/10.3389/fsufs.2024.1396705
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/sustainable-food-systems#editorial-board
https://www.frontiersin.org/journals/sustainable-food-systems#editorial-board
https://doi.org/10.3389/fsufs.2024.1396705


Li et al. 10.3389/fsufs.2024.1396705

Frontiers in Sustainable Food Systems 02 frontiersin.org

1 Introduction

Resettlement caused by water conservancy and hydropower 
projects, results in involuntary immigrants. This has become one of 
the most prominent problems in medium- and large-sized projects 
involving water conservancy and hydropower construction. This 
migration problem in China has always been the concern of Chinese 
scholars both home and abroad. China is not the only country facing 
the challenge of migrant resettlement since this is a global issue (Liu 
et al., 2018). People’s livelihoods after resettlement is a key issue. The 
sustainable development of migrants’ livelihoods directly affects the 
stability and prosperity of resettlement. This is related to promoting 
the revitalization of the countryside and realizing the benefits of high-
quality development.

During May 2021, General Secretary Xi Jinping presided over a 
forum to promote the high-quality development of the follow-up 
project of the South-to-North Water Diversion in Henan Province. 
Before the meeting, General Secretary Xi Jinping investigated the 
construction and operation of the South-to-North Water Diversion 
Middle Line Project and the resettlement of immigrants. When 
inspecting the resettlement villages of this project, General Secretary 
Xi emphasized the need to continue to do a good job in the follow-up 
work of migrant resettlement and assistance and to ensure that the 
relocated people 65 and over can be stable, sustainable, and lucrative. 
Therefore, research on the livelihood of resettlement in water 
conservancy and hydropower projects is of great theoretical and 
practical significance for resettlement for sustainable economic and 
community development.

The research literature on sustainable livelihoods for resettlement 
in China and abroad is rich. Sustainable livelihoods research 
originated from Sen (1983) proposing solutions to poverty. In addition 
to examining the traditional meaning of income poverty, they also put 
special emphasis on the ability of poverty to compromise sustainable 
development. The more internationally recognized meaning of 
livelihoods is that they are ways of earning a living that is based on 
capabilities, assets, and activities (Chambers and Conway, 1992).

Academics have different understandings of what livelihoods 
encompass, different perspectives for analyzing sustainable 
livelihoods, and a variety of frameworks for analyzing sustainable 
livelihoods that have been proposed. Among these perspective is the 
Sustainable Livelihoods Approach (SLA) (DFID, 2000) proposed by 
the United Kingdom’s Department for International Development 
(DFID) (Roberts and Guoan, 2003). Migrant relocation reduces the 
ability of re-settlers to have sustainable livelihoods (Kothari, 2009). 
Reasonable monetary and physical compensation should be provided 
(Koczberski and Curry, 2005). Compensation for resettlement should 
be  able to maintain necessary living conditions, and reasonable 
compensation can increase the ability of resettlement to make 
sustainable livelihoods (Jackson and Sleigh, 2000).

Mahdi and Schmidt-Vogt (2008) used the Sustainable Livelihood 
Framework (SLF) to measure the livelihood changes of households in 
West Sumatra in 1996 and 2006, evaluating the sustainability of 
environment, economy, society, and institutions. These researchers 
found that increased capital assets and improved economic status of 
poor households contributed to the overall increase in household 
economic sustainability. Oumer et al. (2011) validated the impact of 
livelihood capital on sustainable livelihoods of poor rural households, 
arguing that the government needs to raise the accessibility of key 

assets for low-income farming households to help them out of poverty 
and that diversified livelihood strategies are beneficial to farm 
households in stabilizing their income, accumulating wealth, and 
mitigating risks (Nielsen et al., 2013). Amos et al. (2014) assessed the 
livelihoods of farming households in the coastal region of Nigeria and 
found that farm household livelihoods are very vulnerable and that 
farmers can only through the efforts of government or 
non-governmental organizations improve the sustainability of farm 
household livelihoods.

Wang et al. (2016) assessed the sustainability of farm household 
livelihoods by constructing an improved Livelihood Sustainability 
Index (LSI). This study found that the share of non-farm income of 
farm households is not always positively related to sustainability of 
livelihoods and that agricultural specialization may be an alternative 
pathway. These authors noted that low levels of education in rural 
areas will exacerbate the vulnerability of the poor and threaten the 
sustainability of the livelihoods of farming households. Jilito et al. 
(2018) argued that the choice of farming and non-farming strategies 
of farming households is influenced by the level of education, 
household size, remittances, farm inputs, irrigation, and distance from 
roads. Here, the choice of farms and non-farms is influenced by 
irrigation and non-farming training. The choice of farm and non-farm 
strategies is influenced by distance to markets which suggests that 
rural development should prioritize livelihood diversification.

Domestic research on the livelihoods of farming households 
began in 2004. Relevant studies have systematically analyzed the 
concept of livelihoods, analytical frameworks and approaches (Li 
et al., 2004). Research on the impact of relocation on the sustainable 
livelihoods of farm households has focused more on migrants 
relocated for poverty alleviation (Li and Gao, 2019; Liu and Li, 2019; 
Xu et al., 2019) and migrants from water conservancy and hydropower 
projects (Li et al., 2015, 2021; Zhao et al., 2019). Some progress has 
been made in sustainable livelihood studies for both types of migrants. 
They are mainly studies on the impact of relocation on the livelihoods 
of migrants and their livelihood vulnerability analysis, livelihood 
capital, livelihood strategies, and livelihood resilience.

The relocation of a large number of rural resettlements brought 
about by the construction of water conservancy and hydropower 
projects has resulted in significant changes in their livelihood capitals. 
As the sustainability of resettlement livelihoods is related to the 
resettlement and the long-term stability of society, the theory of 
sustainable Livelihoods has been widely applied to the study of the 
livelihoods of resettlement families in water conservancy and 
hydropower projects.

Zhao and Yang (2009) studied the vulnerability of migrants’ 
livelihoods in the reservoir area of the South-to-North Water 
Diversion Project, and concluded that migrants in the reservoir area 
are affected by historical legacy problems and the external impacts 
of relocation, which make them vulnerable to livelihoods. They 
proposed that reliance on the migrant policy and strengthening 
migrants’ awareness of their agency should be  given equal 
importance, and that migrants should be supported to restore their 
livelihoods and rebuild their homes at the early stage, as well as to 
repair and reconstruct their capabilities at the later stage. Shangguan 
et  al. (2019) summarized the factors influencing the livelihood 
vulnerability of reservoir migrants through the literature analysis 
method, classified the factors influencing the livelihood 
vulnerability of migrants in river diversion and Huaihuai River 
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using the ISM and MICMAC models, and objectively assessed the 
migrants’ livelihood vulnerability. This provides reference support 
for improving the recovery efficiency of migrant livelihood 
vulnerability and scientific control of migrant livelihood 
vulnerability. Li et al. (2015) based on the sustainable livelihood 
analysis method, argued that migrants’ livelihood capital, national 
cultural heritage, and the institutional policy environment affect 
migrants’ livelihood strategies, and that migrants’ vulnerability 
perception has a moderating effect on their livelihood strategies. 
These authors put forward countermeasures such as paying 
attention to disadvantaged groups and the disadvantaged livelihood 
capital of resettlement, and strengthening migrants’ vocational 
education and medical insurance assistance.

Shi et al. (2011) took migrants in Danjiangkou Reservoir Area and 
the Three Gorges Reservoir Area as an example to explore the role of 
migrants’ human capital in the process of their economic 
redevelopment. These authors argued that human capital has an 
important impact on the economic recovery of migrants, but 
compared with non-migrants, as well as the difference in the time of 
relocation, the phenomenon of human capital failure can occur. Cui 
et  al. (2016) took the sustainable livelihoods of resettlement and 
aborigines in the Three Gorges Reservoir Area as an example, analyzed 
the differences between the two, and put forward research 
countermeasures to improve the livelihood situation of the residents 
and enhance the quality of life. Hu et al. (2018) took rural migrants in 
the Three Gorges Reservoir Area as the research object, analyzed the 
impact of different dimensions of livelihood capital and livelihood risk 
assessment on the level of sustainable livelihoods of rural resettlement, 
explored the path of sustainable livelihood development for rural 
resettlement with different types of livelihoods in the ethnic areas. 
These authors put forward that a differentiated model of livelihood 
capital cultivation based on livelihood risk assessment should 
be established.

Yan (2013) studied the connotation and characteristics of 
sustainable livelihoods of migrants, as well as the challenges and 
research outlook. They are specifically including the background of 
livelihood vulnerability, the measurement and comparison of 
livelihood capital, the development of the livelihood system, the 
change in livelihood structure, and the analysis of livelihood 
outcomes. Sun (2014) took migrants of Danjiangkou Reservoir of 
the South-to-North Water Diversion Middle Line Project as an 
example, focusing on livelihood issues such as migrants’ livelihood 
capital, livelihood strategies, and livelihood outcomes. He combines 
the situation of early migrants and the characteristics of “second-
generation” migrants, discusses the obstacles to migrants’ 
non-agricultural transitions, and puts forward suggestions for the 
sustainability of migrants’ livelihoods. Zhao and Zhang (2022) 
selected and constructed a livelihood indicator system and a 
livelihood stability index to analyze the livelihood capital, livelihood 
stability, and the degree of coupling between migrants and 
non-migrants, taking hydropower resettlement in the western 
region of Sichuan as an example. Sun and Li (2024) decomposed the 
sustainable livelihood capacity of resettlement into development 
capacity, economic capacity, and social capacity, and constructed 
six kinds of capital—namely, human capital, financial capital, 
physical capital, natural capital, social capital, and cultural capital. 
Based on this, the sustainable livelihood of migrants was evaluated, 
and the effect of post-assistance was assessed.

Existing studies have provided a richer perspective and laid a 
research foundation for conducting research on the sustainable 
livelihoods of water conservancy and hydropower project migrants. 
The inundation area of the reservoir of the South-to-North Water 
Diversion Project mainly involves Xichuan County, Nanyang City, 
Henan Province, and Danjiangkou City and Utopia District in Hubei 
Province, etc. More than 317,000 people have been relocated, and 
482,000 acres of land have been inundated (including 256,000 acres of 
arable land), resulting in a 9.2% reduction in grain yield and a direct 
economic loss of 200 million yuan per year of grain. This has led to a 
deterioration of the cultivation environment and an increase in the 
cost of production in the vicinity of the reservoir. Therefore, research 
on the relationship between migrants’ livelihood capital and livelihood 
strategies can help to improve migrants’ livelihood capacities, ensure 
food security in the resettlement area, and is of great practical 
significance to promote migrants’ prosperity.

This study takes the sustainable livelihood framework as a 
blueprint, and adds the psychological capital dimension to this basis, 
constructing a sustainable livelihood index system for migrants in 
water conservancy and hydropower projects. It uses the generalized 
ordered logistic regression model to carry out empirical research on 
the relationship between migrants’ livelihood capital and livelihood 
strategies, revealing the contribution of migrants’ livelihood capital 
variables to the transformation of livelihood strategies. The study aims 
to provide a reference for appropriately solving migrants’ subsequent 
livelihood problems and for promoting the migrants to become 
prosperous and stable. It will provide a reference for properly solving 
migrants’ subsequent livelihood problems and promoting 
their prosperity.

2 Materials and methods

2.1 Study area

The total trunk canal of the South-to-North Water Diversion 
Project is 1,277 km long, which draws water from the Danjiangkou 
Reservoir and transfers it through hardened nullahs to four provinces 
and cities, namely Henan, Hebei, Beijing and Tianjin. The first phase 
of the South-to-North Water Diversion Central Line Project can 
transfer an average of 9.5 billion m3 of water per year, and the second 
phase is expected to reach an average of 13 billion m3 per year. The 
first phase of the project was officially opened to the public in 
December 2014, and the cumulative water transfer from the 
Danjiangkou Reservoir up to May 2024 totaled 64.16 billion m3, with 
an annual power generation of 4.95 billion kW-h, benefiting a 
population of about 85 million people and bringing significant social, 
economic and ecological benefits. The results of the south-to-north 
water transfer are hard-won, the mainline project’s relocation and 
resettlement, along with the reservoir’s resettlement, involved nearly 
420,000 people, including 345,000 Danjiangkou reservoir immigrants 
(Table 1). At the same time the project is providing huge benefits, the 
stability and prosperity of the immigrants should not be ignored. The 
South-to-North Water Diversion Central Line Project resettlement 
passed the overall acceptance in December 2019, marking the shift 
from relocation and resettlement to stable development of reservoir 
resettlement, and beginning a new journey in the post-Danjiang era. 
How to improve the sustainable livelihood of resettlement is a realistic 

https://doi.org/10.3389/fsufs.2024.1396705
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org


Li et al. 10.3389/fsufs.2024.1396705

Frontiers in Sustainable Food Systems 04 frontiersin.org

problem that needs to be addressed. Therefore, the study area of this 
paper is the migrant resettlement area of the South-to-North Water 
Diversion Central Line Project (see Figure 1 for details), involving 
more than 70,000 rural migrant households in 17 provincial (directly 
administered) municipalities in Henan and Hubei provinces, all of 
which are located in China’s main grain-producing areas.

2.2 Data collection

The data of this study comes from the field research on the 
resettlement for the South-to-North Water Diversion Project 
conducted by the Research Group on Migrants’ Stability and 
Development of North China University of Water Resources and 
Electric Power. This was done mainly obtained through questionnaires, 
semi-structured interviews, and field observations. The questionnaire 
covers three types of situations: resettlement households, migrant 
resettlement sites, and areas of migrant resettlement. Resettlement 
households focus on resettlement livelihood capital information such 
as resettlement family members, employment, housing, land 
resources, income and expenditure, and social integration. Migrant 
resettlement sites focus on demographic information of villages and 
groups, production materials, production projects, infrastructure, 
public facilities, and social stability. Resettlement areas focus on the 
topography, location and level of economic development of the 

resettlement area. The project team is led by university teachers, 
mainly consisting of doctoral, master’s degree, and undergraduate 
students from the water conservancy and hydropower institutions of 
high education. After preliminary training, field research was 
conducted in 138 migrant communities in 80 townships (townships 
and offices) in 30 counties (cities and districts) of 17 province-
administered (directly administered) municipalities in Henan and 
Hubei provinces. A total of 1,197 households were surveyed, covering 
“hundreds of villages, thousands of households.” The average 
household survey time was about 30 min, which ensured the quantity 
and quality of the samples. A total of 1,197 questionnaires were 
collected, and after screening and eliminating some incomplete 
questionnaires, 1,184 valid questionnaires were obtained from the 
resettlement respondents with the proportion of valid questionnaires 
reaching 98.9%.

2.3 Building a system of indicators for 
sustainable livelihoods

This study uses the Sustainable Livelihoods Framework (DFID, 
2000) as an analytical framework to analyze livelihood changes and 
adaptations, mainly using the expert scoring method and literature 
review method to construct a sustainable livelihood indicator system 
for the resettlement of the South-to-North Water Diversion Middle 

TABLE 1 Migrant relocation in the South-to-North Water Diversion Middle Line Project.

Category 
rural 
migrants

Henan Province Hubei Province

TotalXichuan 
County

Danjiangkou 
City

Wudangshan 
Special Zone

Uyueyang 
District

Uyuexi 
County

Zhangwan 
District

Residents 161,310 80,763 9,956 58,908 3,124 3,174 317,235

Other population 42 4,454 4,992 125 492 10,105

Total 2,404 8,375 301 6,191 187 100 17,558

Category 163,756 93,592 10,257 70,091 3,436 3,766 344,898

FIGURE 1

Map of China’s main grain producing areas and specific study areas.
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Line Project. First, based on the DFID sustainable livelihood analysis 
framework, 13 indicators are selected from five dimensions: human 
capital, natural capital, physical capital, financial capital, and social 
capital. Secondly, considering that psychological capital can effectively 
promote the effectiveness of other capitals of migrants, there are 
significant direct and indirect effects on livelihood status (Li, 2018). 
Psychological capital can also directly affect the social integration of 
migrant households and indirectly affect the social integration of 
migrant households through other factors (Zhang et al., 2015). This 
study adds the psychological capital dimension. Finally, a 
measurement system with 6 dimensions and 16 indicators was formed 
(Table 2).

Human capital is the capital that embodies the workers 
themselves, and directly determines the work capacity and skill level 
of migrant households, as well as the ability, scope and depth of 
utilization of other capital. The human capital indicators are selected 
from the migrant households’ labor capacity, literacy level (Cui and 
Wang, 2020). Natural capital is the stock of natural resources that are 
conducive to livelihoods, mainly referring to land resources that 
migrant households own or can use in the long term. The indicators 
of natural capital are selected as land area and land quality. Physical 
capital is a form of production material that exists over a long period 
of time, mainly referring to the infrastructure and material equipment 
needed by migrant households to maintain their livelihoods and 
production, etc. The indicators of physical capital are selected from the 
categories of housing area, ownership of durable goods for living and 
production, and evaluation of infrastructure (Zhou et  al., 2020). 
Financial capital refers to the funds at the disposal of migrant 
households and the funds that can be  mobilized through various 
channels. The financial capital indicators are selected from the income 
of migrant households, per capita income, and access to government 
assistance and policy subsidies (Yang and Zhao, 2009; Cai, 2010). 

Social capital refers to all kinds of social resources owned by migrant 
families, which is the social network that can be utilized by migrant 
families to implement livelihood strategies. Social capital plays a very 
important role in the stable development of migrants affected by the 
South-to-North Water Diversion Project, and is an indispensable part 
of the sustainability of migrants’ livelihoods. Social capital selects the 
family’s favor expenditure, communication expenditure (Li et al., 
2014), and the scope of interaction. Psychological capital refers to the 
psychological state of migrant families in the process of adaptation 
and development, and is a core psychological element that transcends 
human, financial and social capital, and is a psychological resource 
that promotes the adaptation of migrant families and increases their 
income and wealth. Psychological capital has the attributes of 
investment and profitability that are common to general capital, 
mainly including self-efficacy, hope, optimism, resilience, emotional 
intelligence and many other factors (Zhao et al., 2016). Psychological 
capital indicators are selected as life satisfaction, active integration and 
risk tolerance. The main factors include self-efficacy, hope, optimism, 
resilience, emotional intelligence, and many other factors (Zeng et al., 
2018), and the psychological capital indicators are selected as life 
satisfaction, active integration, and risk tolerance (Su et al., 2016).

2.4 Dependent variable

Resettlement livelihood capital can be  regarded as a 
comprehensive manifestation of the material wealth and spiritual 
capacity of resettlement families, and livelihood strategy is a concrete 
expression of resettlement families’ combined utilization of livelihood 
capital and use of different livelihood capital (Zhao and Zhao, 2021). 
Reasonable livelihood strategies are not only conducive to the 
realization of the potential energy of resettlement’s livelihood capitals, 

TABLE 2 Measurement indicator system of resettlement’s livelihood capital, method of assigning values.

Type of capital Measurement indicators Indicator measurement Unit of measure

Human capital (HC)
Labor capacity (HC1) Number of laborers People

Literacy (HC2) Assignment of education level of family members Dimensionless

Natural capital (NC)
Land area (NC1) Land area per capita Acre

Land quality (NC2) Land quality assessment Dimensionless

Physical capital (MC)

Housing area (MC1) Housing area per capita Square meter

Ownership of Durable Domestic Goods and 

Productive Assets (MC2)

Number of durable goods and productive assets 

owned
Piece

Infrastructure evaluation (MC3) Evaluation of the infrastructure situation Dimensionless

Financial capital (FC)

Household income (FC1) Household disposable income Yuan

Per capita income (FC2) Per capita disposable income Yuan

Relief and subsidies (FC3)
Government assistance and policy subsidies 

received by households
Yuan

Social capital (SC)

Expenditures on favors (SC1) Expenditure on family favors Yuan

Communications expenditure (SC2) Expenditures on household communications Yuan

Scope of engagement (SC3) Scope of the family’s social contacts Dimensionless

Psychological capital (PC)

Life satisfaction (PC1) Satisfaction with current life situation Dimensionless

Active Integration (PC2) Degree of proactive integration into the settlement Dimensionless

Risk tolerance (PC3) Attitude towards challenging and risky investments Dimensionless
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but also help to improve the sustainability of resettlement’s livelihood 
capitals and promote resettlement’s families’ sustainable income 
and wealth.

Drawing on the results of existing research (Chen and Fang, 1999; 
Ouyang et al., 2004; Zhang et al., 2008; Li, 2016; Ma et al., 2016, 2020; 
Walelign et al., 2016; Zhao et al., 2016; Chen et al., 2020; Shi et al., 
2022) the classification of the type of farm household mostly examines 
whether the farm household is engaged in agricultural production 
activities and the proportion of non-agricultural income to the total 
income of the farm household. This study combines the field research 
in the migrant resettlement area of the South-to-North Water 
Diversion Project, and based on the different ways of livelihood of 
resettlement households (whether they are engaged in agricultural 
production activities or not) and the proportion of non-agricultural 
income in the migrant’s total household income, the resettlement 
households’ livelihood strategies are subdivided into the purely 
agricultural type, the agricultural-and-occupation type, the 
non-agricultural-and-occupation type, and the non-agricultural type, 
and are assigned the values of 1, 2, 3, and 4, respectively, in the model. 
The pure-farming type is for resettlement households that engage in 
agricultural production activities and have zero non-agricultural 
income. The part-time agricultural type is for resettlement households 
whose non-agricultural income accounts for less than 50% of the total 
household income. The part-time non-agricultural type is for 
resettlement households whose non-agricultural income accounts for 
more than or equal to 50% and less than or equal to 90% of the total 
household income. The non-farming type is for resettlement 
households whose non-agricultural income accounts for more than 
90% of the total household income.

Based on the previous analysis, the dependent variables of this 
study are the livelihood strategies of the resettlement households, i.e., 
purely agrarian (AH), agricultural part-time (ABH), non-agrarian 
part-time (NABH) and non-farming (NAH).

2.5 Independent variable

Resettlement livelihood capital is key to the sustainability of 
resettlement household livelihoods. This study focuses on the 
relationship between migrants’ livelihood capital and livelihood 
strategies in water conservancy and hydropower projects, taking 
resettlement households’ livelihood capital as the core independent 
variable, i.e., human capital, natural capital, physical capital, financial 
capital, social capital, and psychological capital, and examining in 
depth the strength of the impact of each indicator. In addition, the 
location of migrant resettlement sites affects migrants’ productive 
lifestyles to varying degrees and has varying strengths of impact on 
migrants’ livelihood recovery and livelihood development (Chen et al., 
2011; Xu et al., 2015). This study also considers the heterogeneity of the 
location distribution of migrant resettlement sites and categorizes them 
into purely rural (PR), suburbs of market towns (SMT), near industrial 
parks (PIP), and urban planning areas (CPA).

2.6 Combination weighting method

In order to more scientifically and effectively measure the 
importance of different indicators in migrants’ livelihood capital, this 

study adopts the subjective-objective combination weighting method 
to determine the weight of each indicator. This method combines 
subjective and objective weighting information, which can make full 
use of objective information and satisfy the subjective analysis of 
decision-makers as much as possible. The method is also characterized 
by clarity of thought, simplicity and practicality, and ease of software 
implementation (Xu and Da, 2002; Chen and Geng, 2013). 
Hierarchical analysis method and entropy value method are selected 
as the basis for setting indicator weights in the paper, and both of 
methods are given equal weights.

2.7 Analytic hierarchy process

Analytic hierarchy process (AHP) is a hierarchical weighting 
decision analysis method obtained by American operations researcher 
Prof. T.L. Saaty in the early 1970s by combining the network system 
theory and the comprehensive evaluation method of objectives, which 
has the advantages of being systematic, flexible, and concise (Li et al., 
2017). Hierarchical analysis is a subjective assignment method, the 
calculation process is briefly described as follows (Deng et al., 2012).

The hierarchical analysis method is based on the principle of 
direct dominance degree to construct the judgment matrix. That is, 
the relative importance of indicators is estimated by comparing 
migrant livelihood capital indicators two by two under the same 
criterion, generally using the 1–9 scale method in which indicators are 
compared two by two and assigned a score. The judgment matrix for 
the criterion level is:

 
A a i j nij b n nb b
� � �� � �

| | | |12
 

(1)

In the Equation (1), aij is the relative importance of the target layer 
as the judgment criterion, and is the relative importance of the 
criterion layer element i to the element j. In order to avoid such logical 
errors as a > b, b > c, and c > a when the indicators are compared, a 
consistency test is needed after the sorting is completed.

After the above steps are completed, the eigenvalues and 
eigenvectors of the judgment matrix are found with the Equation (2):
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(2)

In the equation, is the value of the weights of the indicators of the 
sought resettlement livelihood capital.

2.8 Entropy weight method

The entropy method refers to the mathematical method used to 
determine the degree of dispersion of an indicator. Using the concept 
of entropy to measure the degree of influence of a certain evaluation 
indicator, the entropy value can be  used to judge the degree of 
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discreteness (Fei et al., 2016) The entropy value method, an objective 
assignment method, determines the weight of each indicator based on 
the amount of information provided by its observation values, 
avoiding the subjectivity inherent in methods like the hierarchical 
analysis method and the Delphi method. The entropy method is used 
to determine the weights of various resettlement livelihood capital 
indicators, the higher the weight, the greater the impact of the 
indicator on the overall livelihood level of resettlement families. From 
Equations (3)−(8), the process of determining the weights of migrants’ 
livelihood capital is briefly described as follows (Chen et al., 2009; 
Peng et al., 2016; Peng et al., 2018; Xu et al., 2019; Fei et al., 2022).

 (1) Standardization of data on indicators of resettlement 
livelihood capital.
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 (2) Calculate the share of each indicator of resettlement 
livelihood capital.
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 (3) Calculate the entropy value of each indicator of resettlement 
livelihood capital e j.
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 (4) Calculate the information utility vale of the jth indicator rj.

 r ej j� �1  (6)

 (5) Calculate the indicator pj of the weights.
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According to the entropy method, the weights of the indicators 
derived from the AHP model, and the standardized data, the value of 
each migrant’s livelihood capital was obtained c j. The value of each 
migrant’s livelihood capital is obtained.
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The resettlement livelihood capital value can be  calculated by 
adding the composite scores of the capital values of the indicators in 
each dimension. The value of resettlement livelihood capital ranges 
from 0 to 1 with a higher value indicating a higher level of resettlement 
livelihood capital.

2.9 Econometric model

The dependent variable of this study is the livelihood strategy 
of resettlement households. It is categorized into four ordered 
categories such as purely agricultural, agricultural part-time, 
non-agricultural part-time, and non-agricultural, and the survey 
data contains a variety of variable types, including continuous 
variables and dummy variables. For this reason, the paper considers 
using ordinal logistic regression modeling to explore the 
relationship between the livelihood capital and livelihood strategy 
of resettlement households.

There are usually three model forms of ordered logistic regression 
(Xing, 2015; Peng et  al., 2016), the more commonly used is the 
Proportional Odds Model, but the model’s premise requires the 
stricter parallel lines assumption (Parallel Line Assumption). In order 
to make the results more robust, this study adopts the Generalized 
Ordinal Logistic Model (GOLM), which relaxes the Parallel Line 
Assumption and takes into account the fact that the effect of the 
independent variables on the dependent variable varies with the 
change of the latent variable thresholds, which makes it more 
applicable (Tim, 2014; Huang et al., 2019).

 

golgogit Y HC NC MC

FC SC PC
� � � � � �

� � �

� � �

� � �

� � � �

� � �
1 2 3

4 5 6  (9)

In Equation (9), Y represents the type of livelihood strategy of the 
resettlement household, with the four strategies categorized as follows: 
purely agricultural (1), agricultural part-time (2), non-agricultural 
part-time (3), and non-agricultural (4), respectively α  and β  are the 
model parameters to be estimated. HC, NC, MC, FC, SC, and PC 
represent the human capital, natural capital, physical capital, financial 
capital, social capital, and psychological capital of the resettlement 
households, respectively. The model was implemented by applying 
Stata17.0 software.

3 Results

3.1 Descriptive statistical analysis

3.1.1 Basic characteristics of immigrant sample 
households

A total of 1,184 households with 5,585 resettlers is selected for the 
survey, with an average household size of 4.72 persons. There were 
2,915 males in the sample, accounting for 52.2%, and 2,670 females, 
accounting for 47.8%. The average age of the head of household was 
55 years old. The proportions of household heads with literacy levels 
were as follows: illiterate 6.7%, elementary school 29.8%, junior high 
school 48.7%, high school (or secondary technical school, etc.) 13.9%, 
and college and above 0.9%. The vast majority of the surveyed migrant 
households are agricultural specifically, 50.5% of the sample 
households are engaged in food production.
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FIGURE 2

Capital value of resettlement livelihoods. The value of migrant livelihood capital ranges between 0 and 1. The higher the value of livelihood capital, the 
higher the level of migrant livelihood capital.

3.1.2 District distribution of resettlement sample 
villages

Regarding the location types of resettlement sites, there are 12 
villages in urban planning areas, 28 villages on the outskirts of market 
towns, 8 villages close to industrial parks, and 73 purely rural villages. 
The proportion of each type of village in the sample villages is 9.92, 
23.1, 6.6 and 60.3% respectively, which is basically consistent with the 
proportion of the location distribution of resettlement sites of the 
South-to-North Water Diversion Middle Line Project. Furthermore, 
according to the topography of the villages, there are 56, 26 and 39 
plain, hilly and mountainous villages respectively, accounting for 46.3, 
21.5 and 32.2% of the sample villages.

3.2 Quantitative analysis of resettlement 
livelihood capital

3.2.1 Comprehensive evaluation of resettlement 
livelihood capital

Based on the standardized measurements and weighting results, 
the capital value of migrants’ livelihoods for the South-to-North Water 
Diversion Middle Line Project was calculated (Figure 2). In terms of 
ranking, the weights of the sub-capitals are, in descending order, 
financial capital, social capital, psychological capital, human capital, 
natural capital, and physical capital. While among the sub-capital 
values, psychological capital contributes the most, followed by natural 
capital, physical capital, human capital and social capital, with 
financial capital contributing the least.

The psychological capital value ranks first, which is a positive 
sign. Relocation has a great psychological impact on migrants, 
who not only have to face changes in their production and living 
environments, but also have the mental toughness to accept the 
loss of their original social environments and integrate into new 
ones. The migrants of the South-to-North Water Diversion 
Project belong to the whole-unit relocation and resettlement, and 

the grassroots organizations are more sound and solid, and 
overall, the migrants have a high degree of life satisfaction and 
are gradually integrating into their new resettlement locations. 
Natural capital is ranked second, which indicates that the 
migrants of the South-to-North Water Diversion Project have 
been resettled in the way of large-scale agricultural production, 
and the land area and land quality are still very good. Physical 
capital is ranked third, which indicates that the migrants’ housing 
conditions and infrastructure have been greatly improved, 
supporting the sustainability of migrants’ livelihoods. After 
moving to their new houses, most of the migrants have purchased 
a lot of furniture and facilities, which has significantly improved 
their living standards.

The value of human capital is ranked fourth, which indicates a 
poor performance related to the migrants’ low literacy levels and the 
absence of labor skills, as well as the low rate and poor quality of skills 
training, which will impact changes in human capital. The value of 
social capital is ranked fifth, indicating that migrant need to strength 
social interactions and the rebuilding social relations is a lengthy 
process, which is inseparable from Chinese farmers’ “settling down 
and relocating,” and the labeling of migrants’ identities may also 
hinder their social integration. The value of financial capital ranks last, 
a stark contrast to its high importance in terms of financial capital, 
indicating that migrant have limited financial capital. Both migrant 
incomes and government assistance and policy subsidies are less than 
optimal, failing to capitalize on the critical role of financial capital in 
contributing to the sustainability of migrants’ livelihoods.

3.2.2 Analysis of resettlement livelihood capital 
variables

According to the distribution of locations, the migrant 
resettlement sites of the South-to-North Water Diversion Central Line 
Project can be divided into pure rural areas, suburban areas of market 
towns, areas close to industrial parks, and urban planning areas. As 
can be  seen from Table  3, in terms of human capital, there is no 
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obvious difference in labor ability and literacy level among the four 
types of resettlement sites.

In terms of natural capital, the natural capital of different 
types of resettlement sites varies, with the more urbanized the 
location, the smaller the land area is. The land quality of 
resettlement sites close to industrial parks is better than that of 
purely rural areas and suburban areas, and the land quality of 
resettlement sites in urban planning zones is a little bit worse. 
Contrary to natural capital, in terms of physical capital, the more 
urbanized the resettlement sites tend to be, the higher their 
physical capital is, as evidenced by the fact that the area of 
housing and the ownership of durable goods and production 
assets near industrial parks and urban planning zones are higher 
than those in purely rural areas and the outskirts of towns and 
cities, and purely rural areas are rated lower in terms 
of infrastructure.

In terms of financial capital, there is little difference between the 
four types of resettlements sites, and household income and per 
capital income are lower in purely rural areas. In the aspect of social 
capital, the differences in human expenditure are larger, the human 
expenditure and communication expenditures in the urban planning 
area are lower, and the scope of interaction in the urban planning area 
is significantly larger, which is inseparable from the living habits of the 
residents in the urban planning area and the advantages of location 
and transportation.

In terms of psychological capital, the more urbanized the location 
of the resettlement site, the higher the degree of life satisfaction and 
active integration, which is highly related to the advantages of the 
surrounding locations and the degree of infrastructure improvement. 
Purely rural areas have a relatively higher risk tolerance, which may 
be due to the fact that the land brings the purely rural resettlement a 
stronger sense of psychological security.

3.2.3 Analysis of the distribution of resettlement 
households with different livelihood strategies in 
different resettlement zones

According to the criteria determined in this paper for classifying 
the livelihood strategies of resettlement households, the total sample 
consists of 60 households of purely agricultural type, 110 households 
of part-time agricultural type, 559 households of non-agricultural 
type, and 455 households of another non-agricultural type (Figure 3). 
They accounted for 5.06, 9.29, 47.21, and 38.43%, respectively. The 
non-agricultural part-time and non-agricultural types being the main 
livelihood strategies, and the purely agricultural type of livelihood 
strategy accounting for a very low percentage.

It can be seen that the choice of livelihood strategies varies 
across different types of resettlement sites, pure rural resettlement 
sites have the non-agricultural part-time type as the largest 
proportion accounted for 50.07%, followed by the 
non-agricultural type, accounting for 34.89%. The choice of 
livelihood strategies in market towns and suburban resettlement 
sites is similar to that in pure rural areas, with non-agricultural 
part-time and non-agricultural types leading, and the sum of the 
two accounting for a similar ratio. Near the industrial parks, the 
choice of livelihood strategies differs from the previous two, with 
non-agricultural part-time and non-agricultural strategies still 
dominant, but with non-agricultural in the lead. Urban planning 
area resettlement sites have non-agricultural livelihood strategies 
ranking in line with those of the industrial parks, both ranking 
first, but the combined ratio of non-agricultural, non-agricultural 
part-time livelihood strategies is poor, which indicates that 
non-agricultural employment in urban planning area resettlement 
sites has not reached the desired state. This indicates that the 
non-agricultural employment in the urban planning area has not 
reached the ideal state.

TABLE 3 Analysis of resettlement livelihood capital variables.

Variables
PR SMT PIP CPA Norm 

weightsMean SD Mean SD Mean SD Mean SD

HC1 0.029 0.012 0.029 0.011 0.030 0.011 0.029 0.012 0.073

HC2 0.029 0.013 0.030 0.012 0.031 0.013 0.029 0.012 0.090

NC1 0.009 0.006 0.009 0.007 0.008 0.005 0.007 0.006 0.055

NC2 0.056 0.020 0.056 0.020 0.059 0.022 0.055 0.020 0.089

MC1 0.010 0.007 0.012 0.007 0.013 0.009 0.013 0.009 0.054

MC2 0.012 0.004 0.012 0.004 0.014 0.003 0.013 0.004 0.022

MC3 0.036 0.009 0.038 0.008 0.040 0.006 0.039 0.008 0.043

FC1 0.014 0.009 0.015 0.010 0.018 0.011 0.016 0.010 0.072

FC2 0.015 0.011 0.017 0.013 0.020 0.013 0.018 0.013 0.081

FC3 0.006 0.003 0.006 0.003 0.007 0.006 0.006 0.002 0.042

SC1 0.011 0.010 0.012 0.012 0.015 0.013 0.010 0.009 0.085

SC2 0.009 0.008 0.009 0.008 0.011 0.009 0.008 0.007 0.063

SC3 0.027 0.009 0.028 0.009 0.028 0.011 0.028 0.010 0.044

PC1 0.037 0.011 0.039 0.008 0.041 0.007 0.041 0.008 0.044

PC2 0.049 0.015 0.049 0.014 0.049 0.015 0.051 0.014 0.059

PC3 0.054 0.021 0.054 0.023 0.050 0.023 0.051 0.022 0.084
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TABLE 4 Statistical results of resettlement’s livelihood capital and livelihood strategies.

Variables
Master sample Purely rural

Suburbs of market 
towns

Proximity to 
industrial parks

City planning area

Mean SD Mean SD Mean SD Mean SD Mean SD

HC 0.059 0.023 0.059 0.024 0.059 0.022 0.061 0.022 0.058 0.023

NC 0.065 0.021 0.064 0.021 0.065 0.022 0.067 0.022 0.063 0.022

PC 0.060 0.013 0.058 0.013 0.062 0.011 0.067 0.010 0.065 0.012

FC 0.037 0.021 0.035 0.020 0.039 0.022 0.045 0.023 0.040 0.022

SC 0.048 0.020 0.047 0.020 0.049 0.020 0.054 0.022 0.046 0.018

PC 0.140 0.027 0.139 0.027 0.143 0.028 0.141 0.030 0.143 0.025

LS 3.190 0.803 3.145 0.801 3.253 0.786 3.330 0.754 3.209 0.879

3.2.4 Statistical analysis of resettlement livelihood 
capital and livelihood strategies

As can be seen from Table 4, the sub-capital values of different 
types of migrant settlement sites also differ, especially the physical 
capital, financial capital, and social capital have large differences, while 
the human capital, natural capital and psychological capital have 
smaller differences and are not significantly different. This may be due 
to the fact that it takes a period of time for migrants’ intellectual labor, 
resource endowment, and mental toughness to change, so the 
differences are not significant, whereas migrants’ furniture and 
facilities, economic income, and social resources are more affected by 
the region where the migrant settlements are located.

In terms of livelihood strategies, the average score of livelihood 
strategies of the total sample is 3.190, which also indicates that the 
migrants’ livelihood strategy choices lean towards non-agricultural 
part-time and full-time non-agricultural activities. Based on the 
corresponding data from different types of migrant resettlement sites, 
it can evident that the choice of migrants’ livelihood strategy is 
positively correlated with the value of livelihood capital and that the 

migrants’ livelihood strategies are more inclined towards non-farming 
in the outskirts of market towns, close to industrial parks and in urban 
planning zones. Among these three types of resettlement sites, the 
highest value for the livehood strategy is assigned to those near 
industrial parks, indicating that resettlement sites near industrial 
parks perform better in terms of non-farm employment, which 
further shows that resettlement of migrants should take into account 
not only the advantages of the location but also the availability of 
employment opportunities for the migrants.

3.3 Impact of livelihood capital on 
transformation of livelihood strategies

3.3.1 Impact of resettlement livelihood capital on 
the transformation of livelihood strategies

Models (1–3) in Table 5 are the results of the ordered logistic 
regression of resettlement’s livelihood capital on the 
transformation of livelihood strategies. It can be  seen that 

FIGURE 3

Distribution of migrant households with different livelihood strategies in different resettlement zones.
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livelihood strategies are sensitive to livelihood capital. Positive 
coefficients and larger values indicate a higher probability of 
resettlement choosing non-farm livelihood strategies, and 
vice versa.

The p = 0.0012 < 0.05 of the LR statistic in model (1) indicates that 
model (1) fits better and is significant as a whole. Pseudo R2 = 0.0220 
indicates that the independent variable in model (1) has a strong 
explanatory role for the dependent variable, and the corresponding 
parameters of the subsequent models are explained in the same way 
as in model (1) and will not be repeated. Therefore, the model results 
can be analyzed in more depth.

Table  5 shows that resettlement livelihood capital contributes 
significantly to the transformation of livelihood strategies at the 1% 
level. Among them, model (3) indicates that the coefficient of 
resettlement livelihood capital is the highest when transforming to 
non-farm livelihood strategies, that is, when other variables are held 
constant, the probability of choosing non-farm livelihood strategies 
increases by 8.593% for each unit increase in resettlement 
livelihood capital.

3.3.2 Specific effects of different resettlement 
livelihood capitals on the transformation of 
livelihood strategies

Models (4–6) in Table 5 show the results of the ordered logistic 
regression of different resettlement livelihood capitals on the 
transformation of livelihood strategies. It can be seen that human 

capital, natural capital, physical capital, financial capital, social capital 
and psychological capital all affect the transformation of livelihood 
strategies to different degrees.

Model (4) shows that human capital plays a key role in the 
transformation of migrants’ livelihood strategies from purely agrarian 
to agricultural part-time, non-agrarian part-time, and non-agrarian 
and other three types of livelihood strategies, i.e., when other variables 
are kept constant, the probability of choosing a non-agrarian 
livelihood strategy increases by 40.53% for every unit increase in 
migrants’ human capital.

Model (5) illustrates that human capital continues to play a 
significant positive role in facilitating the transformation of 
migrants’ livelihood strategies from the first two to the last two, 
while natural capital and physical capital play an inverse 
inhibiting role.

Model (6) shows that financial capital, human capital, social 
capital, and psychological capital play significant facilitating roles, 
while natural capital continues to play a significant inhibiting role, 
and physical capital has no significant effect on the transformation 
of the first three livelihood strategies into non-farm 
livelihood strategies.

Unlike before, the positive role played by human capital has 
weakened, the negative impact of natural capital has continued to 
increase, and the influence of financial capital, social capital, and 
psychological capital has increased from weak to strong, with financial 
capital playing the most significant role in promoting 
the transformation.

TABLE 5 Results of ordered logistic regression of resettlement’s livelihood capital on livelihood strategy transformation.

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

Livelihoodcapital 6.375*** 6.386*** 8.593***

(2.018) (1.278) (0.952)

Humancapital 40.53*** 41.29*** 14.49***

(7.379) (4.977) (3.297)

Naturecapital −7.752 −12.42*** −15.51***

(6.468) (4.350) (3.149)

Physicalcapital −15.66 −29.16*** −1.783

(10.76) (7.748) (5.480)

Financialcapital 0.838 7.085 24.16***

(7.867) (5.453) (3.845)

Socialcapital −7.871 −2.077 9.071**

(8.724) (5.809) (3.715)

Psychologicalcapital 2.600 1.029 8.949***

(5.298) (3.503) (2.486)

Constant 0.411 −0.755 −4.017*** 2.422** 2.031*** −2.868***

(0.783) (0.503) (0.401) (1.005) (0.689) (0.489)

Log likelihood −232.17953 −473.86315 −743.28926 −207.72175 −397.57743 −696.41191

Pseudo R2 0.0220 0.0272 0.0576 0.1250 0.1838 0.1170

LR chi2(1)/(6) 10.42 26.50 90.81 59.34 179.07 184.56

Prob > chi2 0.0012 0.0000 0.0000 0.0000 0.0000 0.0000

Observations 1,184 1,184 1,184 1,184 1,184 1,184

Standard errors in parentheses; *** p < 0.01, ** p < 0.05, * p < 0.1.
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TABLE 6 Results of ordered logistic regression of livelihood capital on livelihood strategy transformation in different types of migrant settlements.

Variables Purely rural migrant settlements Purely extra-rural migrant settlements

(7) (8) (9) (10) (11) (12)

Humancapital
46.04***

(9.527)

44.60***

(6.378)

15.78***

(4.140)

31.75***

(12.16)

35.95***

(8.078)

14.67***

(5.640)

Naturecapital
−14.08*

(8.355)

−19.19***

(5.737)

−21.22***

(4.248)

4.409

(10.63)

−2.502

(7.008)

−7.910

(4.837)

Physicalcapital
−25.27*

(14.23)

−25.75***

(9.810)

1.092

(6.910)

0.521

(17.73)

−39.15***

(13.58)

−10.66

(10.02)

Financialcapital
−6.815

(9.508)

3.455

(7.076)

17.62***

(4.981)

16.01

(14.82)

12.03

(8.785)

34.59***

(6.501)

Socialcapital
−8.963

(10.75)

−5.376

(7.264)

2.070

(4.839)

−6.900

(14.97)

3.068

(9.587)

21.17***

(6.298)

Psychologicalcapital
1.340

(6.984)

2.158

(4.567)

9.811***

(3.258)

6.016

(8.636)

−1.244

(5.601)

6.258

(3.971)

Constant
3.638***

(1.246)

2.148**

(0.838)

−2.412***

(0.613)

0.0315

(1.759)

2.313*

(1.275)

−3.275***

(0.871)

Log likelihood −122.36565 −237.39044 −412.1954 −81.126953 −156.78092 −271.91663

Pseudo R2 0.1729 0.2046 0.0960 0.0911 0.1676 0.1713

LR chi2 (6) 51.15 122.11 87.58 16.27 63.12 112.41

Prob > chi2 0.0000 0.0000 0.0000 0.0124 0.0000 0.0000

Observations 705 705 705 479 479 479

Standard errors in parentheses; *** p < 0.01, ** p < 0.05, * p < 0.1.

3.3.3 Specific impact of migrants’ livelihood 
capital on the transformation of livelihood 
strategies in different types of settlements

In order to analyze the impact of livelihood capital on livelihood 
strategy transformation in different types of migrant resettlement sites 
in more detail, this paper will focus on the differences between purely 
rural migrant resettlement sites and the other types, which are 
categorized as purely rural and purely extra-rural. Models (7–9) and 
(10–12) in Table 6 are the results of the ordered logistic regression of 
migrants’ livelihood capital on livelihood strategy transformation in 
the two types of resettlement sites: purely rural and purely extra-rural, 
respectively.

Comparing models (7) and (10), human capital still plays a key 
role in the transformation of migrants’ livelihood strategies from 
purely agrarian to part-time agricultural, part-time non-agricultural, 
and other non-agricultural livelihood strategies, but the role of human 
capital in promoting the transformation of migrants’ livelihood 
strategies to non-agricultural is stronger in purely rural than in purely 
extra-rural areas, and in purely rural areas, natural capital and physical 
capital play an inhibitory effect, but this effect is not significant outside 
purely rural areas.

Comparing models (8) and (11), human capital still plays a key 
role in the transformation of migrants’ livelihood strategies from the 
first two types to the last two types. Natural capital plays a significant 
inhibitory role in purely rural areas but not significant outside purely 
rural areas. Physical capital plays an inverse inhibitory role in both 
types of settlements, with the inhibitory role being stronger outside 
purely rural areas.

Comparing model (9) and model (12), when migrants’ 
livelihood strategies shift from the first three types to the non-farm 

type, financial capital plays a key facilitating role, which is more 
significant and stronger outside the purely rural areas. Human 
capital still plays a facilitating role, though the effect is weakened. 
Natural capital still plays a significant inhibitory role in purely 
rural areas but not significant outside pure rural areas. Social 
capital plays a more significant facilitating role in transforming the 
migrants’ livelihood strategies outside purely rural areas, which is 
more significant than in pure rural areas. Social capital has a more 
pronounced facilitating effect on the transformation of migrants’ 
livelihood in purely rural areas, but its significance is not 
recognized outside these areas. Psychological capital has a 
facilitating effect in purely rural areas, but its effect is not 
significant outside these areas. Physical capital’s effect is 
not significant.

4 Discussion

On the basis of the sustainable livelihood framework, this study 
attempts to add the dimension of psychological capital. It takes a 
multiple approach from the hardware security of migrants and the 
“soft power” of migrant families, which takes into account the 
traditional research paradigm and enriches the connotation of new 
livelihoods. It helps to analyze the livelihood issues of migrants in a 
more comprehensive and systematic way. At the same time, this study 
takes migrants of the South-to-North Water Diversion Project as the 
research object. The scope of the survey covers the entire reservoir 
area and migrant resettlement area, which is more comprehensive 
than previous small-scale surveys. Thus, the current situation of 
migrants’ livelihoods is studied more systematically and scientifically, 
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and the relationship between livelihood capital and livelihood 
strategies is analyzed in depth. It is of great theoretical and practical 
significance for improving the livelihood capacity of migrants, 
guaranteeing their food security and promoting their prosperity.

(1) Migrants’ livelihood capital is significantly affected by 
relocation and resettlement, and it varies with the types of resettlement 
sites. The weights of the six types of capital for migrants in the South-
to-North Water Diversion Project are financial capital>social 
capital>psychological capital>human capital>natural capital>material 
capital. And the capital values are psychological capital>natural 
capital>material capital>human capital>social capital>financial 
capital. This indicates that migrants’ psychological capital, natural 
capital and physical capital perform better, human capital and social 
capital perform generally, and financial capital performs very poorly.

The immigrants of the South-to-North Water Diversion Project 
adopt the whole-unit relocation and resettlement method and the soil 
production resettlement method. Most of the new immigrant 
resettlement sites retain their original village names, and social 
relations within the villages remain relatively more intact. The 
immigrants’ housing conditions are improved (before the relocation, 
the immigrant houses were mostly of earth and wood structure. After 
the relocation, all of them are of brick and concrete structure, and the 
per capita houses have increased to 34 square meters), and the 
infrastructure is more complete. This may be the reason for the better 
performance of migrants’ psychological, natural and physical capital.

Human capital plays an important role in supporting the ability of 
migrants to make sustainable livelihoods. But at present, human 
capital has not fully played its due role and failed to effectively support 
the revitalization of migrant villages. Despite the relative integrity of 
social relations within the migrant villages, the relocation has led to a 
break in the migrants’ external social relations, and it will take some 
time to rebuild the migrants’ social relations as a whole. Relocation 
has had a great impact on migrants’ income. Although the government 
has provided migrants with financial subsidies and project support 
through the late-stage support policy, there is still a long way to go for 
migrants to increase their income and become rich. Financial capital 
has not yet played a key role in supporting their ability to make a 
sustainable living.

(2) Migrants’ livelihood strategy selection is significantly affected 
by livelihood capital, will change with different types of resettlement 
sites. The dominant livelihood strategies of migrants in the South-to-
North Water Diversion Project are non-farming, accounting for more 
than 80% of the total. The resettlement sites are distributed in areas 
with sufficient jobs, and the migrants’ livelihood strategies are more 
inclined towards non-farming. Migrants’ livelihood strategies are 
sensitive to livelihood capital. The choice of livelihood strategies is 
positively correlated with the value of livelihood capital—the larger 
the value, the greater the probability of migrants choosing non-farm 
livelihood strategies.

The role of different migrants’ livelihood capitals on the 
transformation of livelihood strategies is also different, and the extent 
of the role of sub-livelihood capitals in the transformation process to 
non-farm livelihood strategies is also changing. Human capital plays 
a crucial role in the transformation of migrants’ livelihood strategies. 
But its role tends to diminish as the degree of non-farming increases. 
Natural capital and physical capital play an inverse inhibitory role in 
the transformation of migrants’ livelihood strategies to non-farming. 
While financial capital, social capital, and psychological capital play a 

significant role in promoting this transformation to non-farming 
livelihood strategies.

(3) Different types of resettlement sites have different impacts on 
migrants’ livelihood capital and their livelihood strategy selection. 
Different types of resettlement sites also have different values of 
capital. Natural capital, physical capital, social capital, and 
psychological capital are strongly influenced by the location 
distribution of settlements. Human capital and financial capital show 
little difference.

The impact of migrants’ livelihood capital on the transformation of 
livelihood strategies varies across different types of resettlement sites. 
Human capital still plays a key role, but its influence is stronger in the 
livelihood strategies of purely rural migrants. Natural capital and 
physical capital play an inhibitory role in the livelihood strategies of 
migrants, and this role changes at different stages of transformation 
across various resettlement sites. In the transformation of migrants’ 
livelihood strategies to non-agricultural types, the role of financial capital 
is the strongest, while the role of human capital is diminished, and the 
impact of other capitals varies across different types of settlements.

Therefore, attention should be paid to the cultivation of migrants’ 
human capital and the enhancement of their capacity for sustainable 
livelihoods. The resettlement of migrants can also try to break up the 
original village system, and consideration can be given to choosing 
resettlement sites that take into account the skills of the migrants and 
the location of the area. While guaranteeing food security, migrants 
should be actively guided to diversify their livelihood strategies in an 
effort to promote their stable and sustainable development.

5 Conclusion

This paper measures the livelihood capital of migrants in the 
South-to-North Water Diversion Central Route Project based on the 
sustainable livelihood framework. And the relationship between 
livelihood capital and livelihood strategy was studied using 
generalized ordered logistic regression model. The following 
conclusions can be drawn:

The value of the migrants’ livelihood capital of the South-to-North 
Water Diversion Central Line Project is ranked as psychological 
capital>natural capital>physical capital>human capital>social 
capital>financial capital. The natural, physical, social, and 
psychological capital are greatly affected by location distribution, 
while human and financial capital show a slight difference.

The selection of livelihood strategies by migrants within the South-
to-North Water Diversion Project is shaped by their livelihood capital, 
with which they share a robust positive correlation. Human capital 
exerts a notably profound influence evolution of these strategies while 
natural capital and physical capital have a significant inhibitory effect. 
Meanwhile, the other three forms of capital-namely social, psychological, 
and financial-contribute notably to the positive shift towards 
non-agricultural livelihood strategies. The choice of livelihood strategies 
by migrants in different types of resettlement sites varies. The more jobs 
there are around the resettlement sites, the more diversified the migrant’s 
livelihood strategies tend to be. The influence of migrants’ livelihood 
capital on the livelihood strategy transformation varies with different 
types of resettlement sites. The significant role of livelihood capital 
evolves through the different stages of livelihood strategy transformation. 
However, human capital playing a consistently critical role.
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This study still has some limitations. There is a need to further 
optimize and improve the migrant sustainable livelihood indicator 
system to improve the precision of livelihood capital measurement. In 
future research, the use of continuous tracking and monitoring of 
sample data to realize dynamic analysis and application will be the 
direction of efforts.

Data availability statement

The raw data supporting the conclusions of this article will 
be made available by the authors, without undue reservation.

Author contributions

QL: Conceptualization, Formal analysis, Project administration, 
Supervision, Writing – original draft. YX: Data curation, Formal 
analysis, Writing – original draft, Writing – review & editing. XZ: Data 
curation, Formal analysis, Methodology, Writing – original draft. JX: 
Investigation, Methodology, Software, Writing – review & editing. TJ: 
Investigation, Software, Writing – original draft. ZS: Conceptualization, 
Investigation, Supervision, Writing – review & editing.

Funding

The author(s) declare financial support was received for the 
research, authorship, and/or publication of this article. This research 
was funded by Philosophy and Social Science planning project of 

Henan Province (No. 2022BJJ068), the Key Program of the National 
Social Science Foundation of China (No. 20&ZD095), Yunnan 
Philosophy and Social Sciences Expert Workstation (No. 
2021GZZH01), Research Center for Reservoir Resettlement—Open 
Fund Project of Key Research Bases of Humanities and Social Sciences 
for Universities in Hubei Province (No. 2020KF09), Zhengzhou City 
Social Science Research Project (ZSLX20240461), Henan Province 
Federation of Social Science Circles Research Project (No. SKL-2022-
2290), Provincial College Students Innovation and Entrepreneurship 
Training Program of Henan Province (No. 202310078002).

Acknowledgments

The authors would like to thank the journal’s reviewers for 
providing helpful comments, and the staff for their careful and 
professional work.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

References
Amos, E., Akpan, U., and Ogunjobi, K. (2014). Households' perception and livelihood 

vulnerability to climate change in a coastal area of Akwa Ibom state, Nigeria. Environ. 
Dev. Sustain. 17, 887–908. doi: 10.1007/s10668-014-9580-3

Cai, Z. (2010). Livelihood capital analysis of poor village farmers in Wenchuan earthquake-
stricken areas. China Rural Economy 12, 55–67. doi: 10.3724/SP.J.1011.2010.01351

Chambers, R., and Conway, G. (1992). Sustainable rural livelihoods: Practical concepts 
for the 21st century [R]. IDS discussion paper 296. Brighton, England. Brighton, 
England: Institute of Development Studies

Chen, Y., Chen, Y., and Ma, W. (2011). Intention of land circulation in reservoirs 
resettlements based on the logistic model: an investigation into Sichuan, Hunan and 
Hubei Provinces. Resour. Sci. 33, 1178–1185.

Chen, L., Ding, S., and Chen, Y. (2020). Study on dynamics of rural household 
livelihood strategy and its influencing factors-based on CFPS Micro data. Collected 
Essays Fin. Econ. 36, 12–21. doi: 10.13762/j.cnki.cjlc.20190218.001

Chen, C., and Fang, X. (1999). An empirical analysis of the differentiation of business 
behavior of farmers in Jiangsu. China Rural Econ. 4, 47–51.

Chen, A., and Geng, Y. (2013). "Stay" or "go"--research on the comparison of 
resettlement areas for reservoir migrants in ethnic areas. Jianghai Acad. J. 2, 98–104.

Chen, M., Lu, D., and Zhang, H. (2009). Comprehensive evaluation and the driving 
factors of China's urbanization. Acta Geograph. Sin. 64, 387–398. doi: 10.3321/j.
issn:0375-5444.2009.04.001

Cui, J., and Wang, J. (2020). Research on capital endowment, fair perception and 
ecological immigrants' urban inclusion: a case of Sanjiangyuan region. J. Arid Land 
Resour. Environ. 34, 97–103. doi: 10.13448/j.cnki.jalre.2020.189

Cui, S., Xu, D., Peng, L., and Liu, S. (2016). Analysis on characteristics and differences 
of livelihood capitals between immigrants and aborigines in three gorges reservoir 
area-a case study of Wanzhou, Chongqing. J. Southwest Normal Univ. 41, 80–86. doi: 
10.13718/j.cnki.xsxb.2016.08.014

Deng, X., Li, J., Zeng, H., Chen, J., and Zhao, J. (2012). Analysis of weight calculation 
method of hierarchical analysis and its application. Math. Pract. Theory 42, 93–100. doi: 
10.3969/j.issn.1000-0984.2012.07.012

DFID (2000). Sustainable livelihoods guidance sheets. London: Department for 
International Development.

Fei, X., Li, Q., and Li, F. (2016). Safety comprehensive assessment of earth-rock dam 
based on unascertained measure theory and analysis hierarchy process. Water Power 42, 
46–49. doi: 10.3969/j.issn.0559-9342.2016.09.012

Fei, X., Li, Q., Zhang, P., Hao, Y., and Zhang, Y. (2022). The evaluation of water 
network construction effect based on entropy weight method and cloud matter-element 
model. Henan Science 40, 1685–1695.

Hu, J., Wen, C., and Fan, Y. (2018). Livelihood capital. Livelihood risk assessment and 
sustainable livelihood of rural migrants in ethnic minority areas. Econ. Manag. 32, 
30–37. doi: 10.3969/j.issn.1003-3890.2018.05.006

Huang, B., Zhang, Q., and Yun, R. (2019). Can monetary incentive increase Teachers' 
lnter-school exchange intention: a survey study of 278 schools in China. J. East China 
Normal Univ. 37, 94–108. doi: 10.16382/j.cnki.1000-5560.2019.06.009

Jackson, S., and Sleigh, A. (2000). Resettlement for China's three gorges dam: socio-
economic impact and institutional tensions. Studies 33, 223–241. doi: 10.1016/
S0967-067X(00)00005-2

Jilito, M. F., Okoyo, E. N., and Moges, D. (2018). An empirical study of livelihoods 
diversification strategies among rural farm households in Agarfa District, Ethiopia. J. 
Rural. Dev. 37:741. doi: 10.25175//jrd/2018/v37/i4/114763

Koczberski, G., and Curry, G. (2005). Making a living: land pressures and changing 
livelihood strategies among oil palm settlers in Papua New Guinea. Agric. Syst. 85, 
324–339. doi: 10.1016/J.AGSY.2005.06.014

Kothari, A. Sao Tome and Principe-additional financing for the social sector support 
project: Resettlement policy framework. (2009).

https://doi.org/10.3389/fsufs.2024.1396705
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org
https://doi.org/10.1007/s10668-014-9580-3
https://doi.org/10.3724/SP.J.1011.2010.01351
https://doi.org/10.13762/j.cnki.cjlc.20190218.001
https://doi.org/10.3321/j.issn:0375-5444.2009.04.001
https://doi.org/10.3321/j.issn:0375-5444.2009.04.001
https://doi.org/10.13448/j.cnki.jalre.2020.189
https://doi.org/10.13718/j.cnki.xsxb.2016.08.014
https://doi.org/10.3969/j.issn.1000-0984.2012.07.012
https://doi.org/10.3969/j.issn.0559-9342.2016.09.012
https://doi.org/10.3969/j.issn.1003-3890.2018.05.006
https://doi.org/10.16382/j.cnki.1000-5560.2019.06.009
https://doi.org/10.1016/S0967-067X(00)00005-2
https://doi.org/10.1016/S0967-067X(00)00005-2
https://doi.org/10.25175//jrd/2018/v37/i4/114763
https://doi.org/10.1016/J.AGSY.2005.06.014


Li et al. 10.3389/fsufs.2024.1396705

Frontiers in Sustainable Food Systems 15 frontiersin.org

Li, J. (2016). Livelihood adaptation strategy and perceived adaptive capacity of rural 
relocated households in southern Shanxi Province, China. China Popul. Resour. Environ. 
26, 44–52. doi: 10.3969/j.issn.1002-2104.2016.09.006

Li, W. Research on the mechanism of targeted poverty identification and poverty 
reduction strategies of immigrants in the three gorges reservoir region. China University 
of Geosciences, (2018).

Li, C., and Gao, M. (2019). Empirical evidence on the impact of new urbanization on 
the livelihood resilience of farm households relocated for poverty alleviation. Stat. Decis. 
35, 89–94. doi: 10.13546/j.cnki.tjyjc.2019.18.019

Li, G., Li, J., Sun, X., and Zhao, M. (2017). Research on a combined method of 
subjective-objective weighing and the its rationality. Manag. Rev. 29, 17–26+61. doi: 
10.14120/j.cnki.cn11-5057/f.2017.12.002

Li, B., Li, X., and Ting, Z. (2004). Research and practice on livelihood pathways in 
rural development. J. Agrotech. Econ. 4, 10–16. doi: 10.3969/j.issn.1000-6370.2004.04.002

Li, C., Liu, W., and Huang, Q. (2014). The current situation and influencing factor 
analysis on rural Households' livelihood capitals in the background of Migrates' 
relocation of southern Shaanxi. Modern Econ. Sci. 36, 106–112+126. doi: 10.3969/j.
issn.1002-2848.2014.06.012

Li, Q., Shangguan, Z., Li, F., and Wen, C. (2021). Evaluation on the development status of 
the Danjiangkou reservoir resettlement of the south-to-north water diversion project. J. North 
China Univ. Water Resourc. Electr. Power 42, 52–58. doi: 10.19760/j.ncwu.zk.2021065

Li, D., Xu, J., and Fu, J. (2015). Research on the relationship between sustainable 
livelihood capital of reservoir migrants and their livelihood strategies in ethnic areas. J. 
China Univ. Geosci. 15, 51–57.

Liu, W., and Li, J. (2019). Improve or damage: the effect on livelihood capability of 
rural households of relocation and settlement project. J. China Agric. Univ. 24, 210–218. 
doi: 10.11841/j.issn.1007-4333.2019.03.24

Liu, G., Liu, K., Wang, W., and Zhao, S. (2018). Analysis of Immigrants' satisfaction 
degree in water quality empirical research of ordinal logistic regression. Resourc. 
Environ. Yangtze Basin 27, 1454–1466. doi: 10.11870/cjlyzyyhj201807005

Ma, Z., Zhang, Y., and Ding, S. (2016). Research on livelihood diversification of rural 
households encountered by land lost farmers. J. South China Agric. Univ. 15, 54–62. 
doi: 10.7671/j.issn.1672-0202.2016.03.007

Ma, G., Zhou, Z., Zhu, C., Wu, Y., and Dan, Y. (2020). Relationship between livelihood 
capital and livelihood strategy of farmers in rocky desertification area--a case of Guanling-
Zhenfeng Huajiang rocky desertification comprehensive demonstration zone in Guizhou 
Province. Bull. Soil Water Conserv. 40, 299–307. doi: 10.13961/j.cnki.stbctb.2020.02.043

Mahdi, S. G., and Schmidt-Vogt, D. (2008) Livelihood change and livelihood 
sustainability in the uplands of Lembang subwatershed, West Sumatra Province of 
Indonesia, in a changing natural resources management context.

Nielsen, Ø. J., Rayamajhi, S., Uberhuaga, P., Meilby, H., and Smith-Hall, C. (2013). 
Quantifying rural livelihood strategies in developing countries using an activity choice 
approach. Agric. Econ. 44, 57–71. doi: 10.1111/j.1574-0862.2012.00632.x

Oumer, A. M., de Neergaard, A., et al. (2011). Understanding livelihood strategy-
poverty links: empirical evidence from central highlands of Ethiopia. Environ. Dev. 
Sustain. 13, 547–564. doi: 10.1007/s10668-010-9276-2

Ouyang, J., Song, C., Yu, Z., and Zhang, F. (2004). Selection of land use modes of 
different types of farm households and their environmental impacts in the agricultural 
areas of the Huanghuaihai plain--a case study of Quzhou County, Hebei Province. J. Nat. 
Resour. 1, 1–11. doi: 10.11849/zrzyxb.2004.01.001

Peng, L., Liu, S., and Sun, L. (2016). Spatial-temporal changes of rurality driven by 
urbanization and industrialization: a case study of the three gorges reservoir area in 
Chongqing, China. Habitat Int. 51, 124–132. doi: 10.1016/j.habitatint.2015.10.021

Peng, L., Xu, D., and Wang, X. (2018). Vulnerability of rural household livelihood to 
climate variability and adaptive strategies in landslide-threatened western mountainous 
regions of the three gorges reservoir area, China. Clim. Dev. 11, 469–484. doi: 
10.1080/17565529.2018.1445613

Roberts, M. G., and Guoan, Y. (2003). The international Progress of sustainable 
development research: a comparison of vulnerability analysis and the sustainable 
livelihoods approach. Prog. Geogr. 22, 11–21. doi: 10.11820/dlkxjz.2003.01.002

Sen, A. (1983). Poverty and famines. Oxford: Oxford University Press.

Shangguan, Z., Shi, G., Wu, R., and Song, L. (2019). Analysis on the factors influencing 
the livelihood vulnerability of "Yangtze River to Huaihe River" migration based on ISM 
and MICMAC [J]. J. Stat. Inf. 34, 94–100. doi: 10.3969/j.issn.1007-3116.2019.05.012

Shi, Z., Yang, Y., and Tian, Y. (2011). The economic development of lnvoluntary 
migrants:an analysis based on human capital changes. China Soft Sci. 3, 115–127. doi: 
10.3969/j.issn.1002-9753.2011.03.013

Shi, B., Zhang, X., Zhao, Q., and Tian, Y. (2022). Livelihood capital and livelihood 
strategy of residents in urban ethnic community: case study on Mentou Community 
in Beijing. J. Minzu Univ. China 49, 96–107. doi: 10.15970/j.
cnki.1005-8575.2022.04.004

Su, L., Peng, Y., and Kong, R. (2016). Influence of entrepreneurship capital on farmer 
household entrepreneurship performance: empirical evidence from survey data. J. Agro-
For. Econ. Manage. 15, 169–178. doi: 10.16195/j.cnki.cn36-1328/f.2016.02.022

Sun, H. (2014). Study on the livelihood of reservoir migrants. Beijing: China Social 
Science Press.

Sun, H., and Li, Z. Evaluation of the effect of follow-up supports for reservoir immigrants 
from the perspective of sustainable livelihoods. China Rural Water and Hydropower (2024). 
Available at: http://kns.cnki.net/kcms/detail/42.1419.TV.20231213.1133.054.html.

Tim, F. L. (2014). Explaining probabilistic models:logit, probit, and other generalized 
linear models. Shanghai: Gezhi Publishing House.

Walelign, S. Z., Pouliot, M., Larsen, H. O., and Hall, C. S. (2016). Combining 
household income and asset data to identify livelihood strategies and their dynamics. J. 
Dev. Stud. 53, 769–787. doi: 10.1080/00220388.2016.1199856

Wang, C., Zhang, Y., Yang, Y., Yang, Q., Kush, J., Xu, Y., et al. (2016). Assessment of 
sustainable livelihoods of different farmers in hilly red soil erosion areas of southern 
China. Ecol. Indic. 64, 123–131. doi: 10.1016/j.ecolind.2015.12.036

Xing, L. Applied ordinal logistic regression using Stata: From single-level to multilevel 
modeling (2015).

Xu, Z., and Da, Q. (2002). Study on method of combination weighting. Chin. J. 
Manage. Sci. 2, 85–88. doi: 10.16381/j.cnki.issn1003-207x.2002.02.018

Xu, D., Deng, X., Guo, S., and Liu, S. (2019). Sensitivity of livelihood strategy to 
livelihood capital: an empirical investigation using nationally representative survey data 
from rural China. Soc. Indic. Res. 144, 113–131. doi: 10.1007/s11205-018-2037-6

Xu, D., Zhang, J., Liu, S., Xie, F., Cao, M., Wang, X., et al. (2015). An analysis of the 
relationship between livelihood capital and livelihood strategies of the typical 
mountainous settlements in southwestern China. J. Southwest Univ. 37, 118–126. doi: 
10.13718/j.cnki.xdzk.2015.09.018

Yan, D. (2013). Research on Guangxi Yantan reservoir resettlement poverty and 
sustainable livelihoods path. Guangxi Ethnic Stud. 2, 142–147. doi: 10.3969/j.
issn.1004-454X.2013.02.023

Yang, Y., and Zhao, F. (2009). A survey of Farmers' livelihood Capital in the Framework of 
the sustainable livelihood approach: a case study of the reservoir zone of the south-to-north 
water transfer (middle line) project. Issues Agric. Econ. 3, 58–65+111.

Zeng, W., Li, Y., and Xu, C. (2018). The impact of urban new migrant Workers' mental 
capital on urban integration. J. Southwest Univ. 44, 129–137+195. doi: 10.13718/j.cnki.
xdsk.2018.04.014

Zhang, H., Wu, Y., and Cai, Y. (2015). Research on the influence of psychological 
capital on the urban integration of new generation migrant workers. Jiangxi Soc. Sci. 35, 
61–66.

Zhang, L., Zhang, Y., Yan, J., and Wu, Y. (2008). Livelihood diversification and 
cropland use pattern in agro-pastoral mountainous region of eastern Tibetan plateau. 
Acta Geograph. Sin. 4, 377–385. doi: 10.3321/j.issn:0375-5444.2008.04.007

Zhao, X., Xiao, J., Duan, Y., and Tian, Y.. (2019). Changes in livelihood modes, late-
stage supporting policies and policy satisfaction catastrophe—a nonlinear empirical 
analysis based on the rural reservoir resettlement in Jiangxi Province. J. Agrotech. Econ. 
9, 114–128. doi: 10.13246/j.cnki.jae.2019.09.011

Zhao, F., and Yang, Y. (2009). Vulnerability of Immigrants' livelihood in reservoir 
resettlement caused by external force and its solution: a case study of the reservoir zone 
of the south-to-north water diversion (middle line) project. Popul. Econ. 4, 1–7.

Zhao, W., Yang, S., and Wang, X. (2016). The relationship between livelihood 
capital and livelihood strategy based on logistic regression model in Xinping 
County of Yuanjiang dry-hot valley. Resour. Sci. 38, 136–143. doi: 10.18402/
resci.2016.01.15

Zhao, L., and Zhang, H. (2022). Coupling coordination analysis of livelihood capital 
and livelihood stability of farmers in the hydropower resettlement area of the southwest 
Forest region taking the Western regions in Sichuan Province as an example. For. Econ. 
44, 22–37.

Zhao, L., Zhao, Q., and Hong, H. (2021). Saffron. The impact of farmland renting-out 
on the farmers' livelihood capital: empirical analysis from CFPs data. J. Technol. Econ. 
40, 119–127.

Zhou, L., Li, H., and Li, P. (2020). Impact of livelihood capital on the choice of 
livelihood strategy for resettled farmers: based on the survey of resettled farmers in 
Hunan Province. Econ. Geogr. 40, 167–175. doi: 10.15957/j.cnki.jjdl.2020.11.019

https://doi.org/10.3389/fsufs.2024.1396705
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org
https://doi.org/10.3969/j.issn.1002-2104.2016.09.006
https://doi.org/10.13546/j.cnki.tjyjc.2019.18.019
https://doi.org/10.14120/j.cnki.cn11-5057/f.2017.12.002
https://doi.org/10.3969/j.issn.1000-6370.2004.04.002
https://doi.org/10.3969/j.issn.1002-2848.2014.06.012
https://doi.org/10.3969/j.issn.1002-2848.2014.06.012
https://doi.org/10.19760/j.ncwu.zk.2021065
https://doi.org/10.11841/j.issn.1007-4333.2019.03.24
https://doi.org/10.11870/cjlyzyyhj201807005
https://doi.org/10.7671/j.issn.1672-0202.2016.03.007
https://doi.org/10.13961/j.cnki.stbctb.2020.02.043
https://doi.org/10.1111/j.1574-0862.2012.00632.x
https://doi.org/10.1007/s10668-010-9276-2
https://doi.org/10.11849/zrzyxb.2004.01.001
https://doi.org/10.1016/j.habitatint.2015.10.021
https://doi.org/10.1080/17565529.2018.1445613
https://doi.org/10.11820/dlkxjz.2003.01.002
https://doi.org/10.3969/j.issn.1007-3116.2019.05.012
https://doi.org/10.3969/j.issn.1002-9753.2011.03.013
https://doi.org/10.15970/j.cnki.1005-8575.2022.04.004
https://doi.org/10.15970/j.cnki.1005-8575.2022.04.004
https://doi.org/10.16195/j.cnki.cn36-1328/f.2016.02.022
http://kns.cnki.net/kcms/detail/42.1419.TV.20231213.1133.054.html
https://doi.org/10.1080/00220388.2016.1199856
https://doi.org/10.1016/j.ecolind.2015.12.036
https://doi.org/10.16381/j.cnki.issn1003-207x.2002.02.018
https://doi.org/10.1007/s11205-018-2037-6
https://doi.org/10.13718/j.cnki.xdzk.2015.09.018
https://doi.org/10.3969/j.issn.1004-454X.2013.02.023
https://doi.org/10.3969/j.issn.1004-454X.2013.02.023
https://doi.org/10.13718/j.cnki.xdsk.2018.04.014
https://doi.org/10.13718/j.cnki.xdsk.2018.04.014
https://doi.org/10.3321/j.issn:0375-5444.2008.04.007
https://doi.org/10.13246/j.cnki.jae.2019.09.011
https://doi.org/10.18402/resci.2016.01.15
https://doi.org/10.18402/resci.2016.01.15
https://doi.org/10.15957/j.cnki.jjdl.2020.11.019

	Research on the livelihood capital and livelihood strategies of resettlement in China’s South-to-North Water Diversion Middle Line Project
	1 Introduction
	2 Materials and methods
	2.1 Study area
	2.2 Data collection
	2.3 Building a system of indicators for sustainable livelihoods
	2.4 Dependent variable
	2.5 Independent variable
	2.6 Combination weighting method
	2.7 Analytic hierarchy process
	2.8 Entropy weight method
	2.9 Econometric model

	3 Results
	3.1 Descriptive statistical analysis
	3.1.1 Basic characteristics of immigrant sample households
	3.1.2 District distribution of resettlement sample villages
	3.2 Quantitative analysis of resettlement livelihood capital
	3.2.1 Comprehensive evaluation of resettlement livelihood capital
	3.2.2 Analysis of resettlement livelihood capital variables
	3.2.3 Analysis of the distribution of resettlement households with different livelihood strategies in different resettlement zones
	3.2.4 Statistical analysis of resettlement livelihood capital and livelihood strategies
	3.3 Impact of livelihood capital on transformation of livelihood strategies
	3.3.1 Impact of resettlement livelihood capital on the transformation of livelihood strategies
	3.3.2 Specific effects of different resettlement livelihood capitals on the transformation of livelihood strategies
	3.3.3 Specific impact of migrants’ livelihood capital on the transformation of livelihood strategies in different types of settlements

	4 Discussion
	5 Conclusion
	Data availability statement
	Author contributions

	 References

