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Abstract

:

Exploring the evolution of livelihood patterns of farm households relocated for poverty alleviation in three prefectures of Guizhou Province, China, can provide a theoretical basis and practical value for achieving sustainable livelihoods of relocated farm households in ethnic minority areas. This study took three ethnic minority autonomous prefectures in Guizhou as the research area. The types and evolution pathways of farm households’ livelihood patterns were divided using 355 tracking and monitoring data from the four phases of relocated farm households’ livelihoods. The evolution characteristics of farm households’ livelihood patterns and changes in their evolution pathways from “before relocation” to 2021 were analyzed. An indicator system of influencing factors was established based on the sustainable livelihood framework. The influencing factors of the evolution path selection and transformation of livelihood patterns were identified using the binary and multiple logistic regression models. The main results are as follows: (1) Implementing the poverty alleviation relocation project shifted the livelihood activities of farm households from agricultural production to non-agricultural industries. The transformation trend of livelihood patterns shifted from agro-dominated, agricultural, agricultural-diversified and balanced types to highly diversified, deeply diversified and subsidy-dependent types. (2) The transformation mode of the evolution pathways of farm households’ livelihood patterns mainly included the stable transformation modes of “active  →  retention  →  active” and “active  →  retention  →  retention” and the fluctuating transformation modes of “active  →  retention  →  fallback”, “active  →  fallback  →  active” and “retention  →  fallback  →  active”. (3) Natural capital promoted farm households to choose fallback pathways, while material and human capital showed an inhibitory impact. In contrary to human capital, social capital promoted farm households to choose retention pathways. Financial and human capital promoted farm households to choose active pathways. (4) Per capita income, the household head age and relocation years positively affected the evolution pathways of the livelihood pattern from the fallback type to the retention type. The number of means of transport, per capita education level, transportation and communication cost, and the presence of civil servants in the household positively affected the evolution pathways of the livelihood pattern from the fallback type to the active type. Policy suggestions are as follows: Expanding local and nearby employment channels, strengthening vocational skills training for farm households, expanding financial access for farm households, improving policy support for ethnic characteristic industries, implementing bottom-line guarantee policies and exploring ethnic interactive activities for resettlement farm households.
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1. Introduction


Currently, poverty is a common problem faced by countries worldwide, which is related to social stability and sustainable economic development [1]. As the first project of China’s poverty alleviation “five-batch” policy [2], poverty alleviation through relocation is a national rural development policy aimed at overcoming the poverty alleviation problems in deeply impoverished areas. Its nature is to relocate and resettle impoverished rural residents who live in areas with poor living environments, lack of basic development conditions, fragile ecological environments, restricted or prohibited development and threats of geological disasters [3]. This is an ideal way to break the vicious cycle of “poverty→environmental degradation→further poverty” [4]. Poverty alleviation through relocation highlights the basic principle of “voluntary and comprehensive relocation of the masses” [5].



Qiandongnan Miao and Dong Autonomous Prefecture, Qiannan Buyi and Miao Autonomous Prefecture and Qianxinan Buyi and Miao Autonomous Prefecture (hereinafter referred to as “Guizhou Three Prefectures”) are located in the south of Guizhou Province, China. They used to be part of the contiguous areas of dire poverty in the Yunnan-Guangxi-Guizhou rocky desertified area (one of the fourteen contiguous areas of dire poverty in China), with fragmented arable land, poor ecological environment, concentrated ethnic minorities, low population and cultural levels, numerous poverty alleviation targets and weak development capacity. It was once the most challenging area for poverty alleviation in Guizhou Province [6]. During the thirteenth Five-Year Plan, a total of 893,900 people in the three prefectures of Guizhou were relocated to other areas for poverty alleviation, including 308,100 people in Qiandongnan Prefecture, 247,300 people in Qiannan Prefecture and 338,500 people in Qianxinan Prefecture. The implementation of poverty alleviation relocation has effectively solved the problem of poverty alleviation and development for the impoverished population in the three prefectures of Guizhou [7]. During the fourteenth Five-Year Plan period, the focus of poverty alleviation and relocation work in these three areas has shifted to subsequent support work [8]. For ethnic minority farm households who primarily engaged in agricultural production and life, their experiences are deeply embedded in history, geography, subjectivity, fragility and complexity and have their own uniqueness [9]. After the relocation, production modes, lifestyles and interpersonal relationships of farm households have all changed [10]. How to achieve sustainable livelihood and complete poverty alleviation for relocated farm households has become an urgent problem that governments at all levels face [11]. The livelihood pattern, as an economic activity and means that farm households rely on to maintain their livelihoods (including the way farm households obtain income and lifestyle) [12,13,14], will undergo changes after relocation based on the new social environment, ecological environment and their own family characteristics [15]. Changes in the livelihood pattern of farm households can deeply affect their livelihood sustainability and relocation effectiveness [16,17]. Therefore, exploring the evolution characteristics and evolution pathway changes of farm households’ livelihood patterns after relocation and identifying the influencing factors of the evolution path selection can facilitate the sustainable development of farm households’ livelihoods in ethnic areas. This can also provide a theoretical basis for formulating subsequent support policies and development planning for poverty alleviation relocation in ethnic areas.



Since the concept of livelihood pattern was proposed, scholars have mainly conducted studies from three aspects: the connotation [18] and classification [19,20], farm households’ livelihood pattern transformation [21,22] and its driving factors [23,24] and the impact of the evolution of livelihood patterns on the environment [25,26]. Firstly, research on livelihood pattern classification has been proposed, where livelihood patterns are mainly divided according to the degree of livelihood diversification [27], income source and structure [28] and household development direction [29]. Secondly, research on the transformation pathways of livelihood patterns, according to Zhang et al. [30], defines the transformation pathways of farm households’ livelihood as the dependent, ascending, fallback and advancing types and clarifies the interactive relationship between farm transformation and livelihood evolution pathways according to farm regional system theories. Zhou et al. [21] took farm households in the agro-pastoral ecotone of the Yellow River Basin as the research object and clarified the mechanism of households’ livelihood transition pathway selection. It is found that the choice of agro-pastoral households’ livelihood transition pathways presented the feature of “internal integration”. Tang et al. [22] used the differential model to explore farm households’ livelihood transformation pathways under ecological governance and found that geographical environment and policy changes were the prerequisites for farm households’ livelihood transformation. Thirdly, research on the driving factors of livelihood pattern evolution, including the impact of single factors, such as rural tourism [16], government policies [31], household income [32] and rural land improvement [33] on the choice of livelihood patterns needs to be discussed. Currently, most scholars have studied the impact of livelihood capital on livelihood patterns based on the sustainable livelihood (SLA) framework proposed by the Department for International Development of the UK. Guo et al. [34], He et al. [35] and Ma et al. [36] found that human capital was the most critical factor in choosing livelihood patterns. Zhao et al. [37] and Zhou et al. [38] found that increasing financial and social capital encouraged farm households to choose non-agricultural livelihood activities. In recent years, the research on livelihood patterns in China has gradually been integrated with national policies, including the perspective of poverty prevention [39] and the study of sustainable livelihoods of farm households from the perspective of targeted poverty alleviation [40]. Particularly, the impact of poverty alleviation relocation on farm households’ livelihood patterns has become a current research hotspot [41]. Ma et al. [32] studied the livelihood patterns of farm households in ethnic minority areas of Nujiang Prefecture, Yunnan Province, and found that poverty alleviation relocation shifted the livelihood patterns of farm households and promoted their income. Duan et al. [42] analyzed the evolution characteristics of the livelihood patterns of farm households in the Liupan Mountain area and found that the livelihood patterns of farm households after relocation developed in a diversified direction.



In summary, there is currently limited research on the evolution of livelihood patterns among ethnic minority farm households in the context of relocation for poverty alleviation. Existing research on the evolution of livelihood patterns and evolution pathways is mostly static evaluation or based on the time nodes before and after relocation. Consequently, continuous tracking dynamic monitoring is still lacking. Thus, it is difficult to reveal the temporal characteristics of the evolution of livelihood patterns and evolution pathways of relocated farm households. Regarding the research on the influencing factors of livelihood pattern selection, more exploration has been conducted on the impact of single indicators such as livelihood capital. The influencing factors of the evolution of farm households’ livelihood patterns have not been comprehensively identified and explained. There is even less research on the influencing factors of deeper evolutionary pathways.



As “depressions” for social and economic development, the ethnic areas in the three prefectures of Guizhou have many ethnic minorities, as well as a complex composition, insufficient development motivation and weak adaptability. These areas pose greater difficulties in implementing follow-up support policies. As the research area, they have certain typicality and representativeness. Therefore, based on the livelihood tracking data of 355 households before relocation and in 2019, 2020 and 2021, this article divides the types of livelihood patterns and the evolution pathway types of livelihood models. Based on the sustainable livelihood framework, it fully considers the typicality of four major indicators: farm households’ livelihood capital, family population characteristics, farm households’ resettlement characteristics and farm households’ policy perception in ethnic relocation areas and establishes an indicator system that affects the path selection of livelihood models using binary and multivariate logistic regression models for analysis. The scientific question proposed in this article is answered by analyzing the evolution and evolutionary pathways of the livelihood patterns of farm households. The research focus is as follows: (i) Quantitative evolution characteristics and mutual transformation analysis of households’ livelihood patterns from pre-relocation to 2021; (ii) quantitative variation characteristics and mutual transformation analysis of the evolution pathway of households’ livelihood patterns from pre-relocation to 2021; (iii) identification of factors influencing the selection of livelihood pattern evolution pathways and mutual transformation, and an exploration of the reasons. This study can provide a theoretical basis and practical value for the sustainable development of the livelihoods of relocated farm households in ethnic areas and provide reference suggestions for the formulation of subsequent support policies for poverty alleviation and relocation in ethnic areas.




2. Materials and Methods


2.1. Overview of the Research Area


Qiandongnan Miao and Dong Autonomous Prefecture, Qiannan Buyi and Miao Autonomous Prefecture and Qianxinan Buyi and Miao Autonomous Prefecture of Guizhou are located at the junction of Guizhou, Yunnan and Guangxi Provinces and belong to the transition zone from the Yunnan-Guizhou Plateau to the hills and mountains in northwest Guangxi and the hills and basins on the south bank of the Yangtze River. These regions have a total area of 73,200 km2 and have a subtropical monsoon climate. They also have fragile ecological environments, frequent natural disasters and concentrated ethnic minorities (such as Miao, Buyi, Yi and Dong). As of 2020, the number of ethnic minorities in Qiandongnan, Qiannan and Qianxinan Prefectures was over 3.99 million, 2.54 million and 1.11 million, accounting for 81.7%, 60.1% and 39.7% of the total population of the prefecture, respectively. The minority areas of the three prefectures have weak infrastructure, single employment structure and strong dependence on land resources. Farm households mainly grow crops (such as rice, corn, wheat, potatoes and sweet potatoes) and economic crops (flue-cured tobacco and rapeseed)(Figure 1).




2.2. Data Sources


Based on the principle of on-site investigation, we visited relevant functional departments in Guizhou for three consecutive years from 2019 to 2021 and delved into the relocation and resettlement communities for poverty alleviation. Participatory rural assessment was used to conduct face-to-face interviews with farmers for household surveys, supplemented by community surveys and semi-structured interviews to improve the data. The questionnaire mainly included basic information about family members of relocated farm households, household production income, household expenditure and a satisfaction survey after relocation. Due to the different ages and cultural levels of household members, family representatives were taken as our interviewees who could clearly express and understand their household’s livelihood situation (each household had one family representative member being interviewed, and other family members could provide additional information during the interview).



The survey mainly used the random sampling method to select sample farm households. The sample selection was based on the total size of 893,900 people relocated for poverty alleviation during the thirteenth Five-Year Plan period in three ethnic minority autonomous prefectures of Guizhou, with an average of 4.5 people per household. Sample households were selected from 198,645 households (893,900/4.5) at a ratio of 0.203%. The total number of households surveyed in the three prefectures of Guizhou was ultimately determined to be 403. The tracking samples were divided into four periods: pre-relocation, 2019, 2020 and 2021. In 2019, both the pre-relocation and current-year livelihood information were obtained simultaneously. In 2019, 403 questionnaires were distributed to 11 representative resettlement communities in the selected three regions of Guizhou. Then, 378 valid questionnaires were collected, with an effective rate of 93.8%. In 2020 and 2021, a follow-up survey was conducted on 378 households. A total of 355 valid tracking samples were obtained by 2021, with a sample loss of 23 (6.08%). The effective tracking sample sizes for the Qianxinan, Qiannan and Qiandongnan Prefectures were 159, 105 and 91 households, respectively. The 355 household tracking samples included information on 1778 family members. The basic characteristics of the sample are presented in Table 1.



Table 1 shows that: (1) From the characteristics of the respondents, the surveyed farmers mainly consisted of young and middle-aged laborers (aged 18–60), accounting for 60.12%, with slightly more men than women. There were 960 Han people, accounting for 53.9%, and 818 ethnic minorities, accounting for 46.1%. (2) From the perspective of family demographic characteristics, the average household size was five people. The household size of 4–6 people was dominant, followed by six or more people. The proportion of these two sizes accounted for 88.73%, and the household sample size was mostly a “2 + 2 + 1” mode of couples + parents + children. (3) From the perspective of household business activities, the annual average income per sample household was USD 2201.13 (RMB 16,100), and 76.34% of households had an average annual income of less than USD 2734.62 (RMB 20,000). The average number of livelihood types per household was 1.96. Up to 72.96% of the sample households were engaged in at least two or more livelihood activities. These results indicate that the production and operation activities of the sample farm households were mainly focused on livestock breeding, crop planting and migrating to work, supplemented by certain individual business activities.




2.3. Classification Criteria for Farm Households’ Livelihood Patterns and Evolution Pathways


Currently, there are no recognized criteria for classifying farm households’ livelihood patterns in China. This article referred to existing research and combined the actual situation of the research objects, starting from the perspective of part-time employment [43,44,45]. According to the proportion of farmers’ income from various livelihood activities and the direction of labor input, livelihood patterns were divided into seven categories: agro-dominated, agricultural, agricultural-diversified, balanced, highly diversified, deeply diversified and subsidy-dependent (Table 2).



Based on the classification of livelihood patterns of farm households, research suggests that these patterns showed five evolution pathways, as follows: (1) The retention type, where the livelihood patterns do not change. The livelihood patterns may also exhibit changes. For the evolution pathways of variable livelihood patterns, further classification can be made based on the differences in livelihood activities, labor employment and income and dependence on agriculture after the evolution of farm households’ livelihood patterns. (2) The fallback type, where the dependence of labor employment and income on natural resources further increases after the evolution of livelihood activities; (3) vice versa, it is defined as an active type. (4) The concurrent type, where livelihood activities after evolution increase and develop in a balanced manner. (5) The unitary type, where livelihood activities evolve from the balanced development of multiple livelihood activities to an increase in the proportion of income from a certain lifetime activity (Figure 2).




2.4. Theoretical Framework


The exploration of the impact mechanism of the evolution pathway selection and transformation of farmers’ livelihood patterns under the background of relocation for poverty alleviation is based on the SLA framework (Figure 3): (1) The external environmental background that affects the livelihood of farmers includes the external environment, external impact and external features. The special characteristics of ethnic culture and economic poverty in relocated areas for poverty alleviation constitute an external environment that affects the livelihoods of impoverished local farmers. The external impact is the impact of poverty alleviation relocation policies on the accessibility of livelihood resources and capital allocation of farmers. External features refer to the demographic characteristics of farm households and the geographical characteristics of the residential community environment. External environmental changes, public policy shocks and family community characteristics all affect the livelihood capital status and livelihood activity choices of farmers [22,30]. (2) In the context of poverty alleviation relocation, the livelihood dynamics of farmers follow the logic of “relocation impact→livelihood capital change→livelihood pattern adjustment”. The impact of relocation leads to changes in the livelihood capital level and structure of farmers, and external factors jointly determine the livelihood pattern and evolutionary pathway of farmers. (3) Farmers choose appropriate livelihood patterns to generate expected livelihood outcomes, which in turn will have an impact on livelihood capital, leading to the next cycle of livelihood for farmers until this transmission mechanism enters a relatively stable state, i.e., sustainable livelihood [46]. This framework demonstrates the ways in which farmers can reconfigure their livelihood capital and construct appropriate livelihood patterns in the face of external environmental changes, thereby achieving sustainable livelihood goals.




2.5. Establishment of Influencing Factor Indicator System


The following variables of the indicator system of the influencing factors were set based on the sustainable livelihood theory (Figure 3), the analysis framework of existing research results worldwide [47,48,49,50,51], on-site investigation and comprehensive consideration of the scientificity and availability of farmer data:




	(1)

	
Livelihood capital. This study constructed a measurement index system for farm households’ livelihood capital (Table 3). Considering the objective and scientific nature of the research method, this article used the entropy method to assign weights to various indicators of livelihood capital [38,52]. The min–max standardization method was used to eliminate the dimensional effects. After homogenization, a weighted standardization model was used to calculate various livelihood capital values of farm households and their total values in 2021 based on the standardized indicator values and corresponding weights.




	(2)

	
Vulnerability background. Referring to the existing research [38], combined with the actual situation of multiple fragile backgrounds, such as frequent natural disasters, large poverty alleviation base, multi-ethnic clustering and ecological fragility in ethnic areas, this study adopted household population characteristics and household resettlement characteristics as the indicators of influencing factors.




	(3)

	
Policy system. Supporting or limiting farm households’ behavior can impact their pre-action considerations and post-action outcomes, promoting a shift in their livelihood behavior and affecting the sustainability of their chosen livelihood behavior [53]. In addition, under the policy system and resources, attention also needs to be paid to farm households’ abilities to access and utilize information such as resources and policy systems, which constitutes the knowledge foundation for farm households’ livelihood activity choices. To control the impact of factors at this level, we introduced farm households’ policy perception as a variable.









The specific selection of indicator variables is shown in Table 4.




2.6. Model Construction


2.6.1. Binary Logistic Regression Model


The influencing factors of farm households’ choice of different livelihood pattern evolution pathways after relocation were analyzed using SPSS25.0 [30,34,38]. Due to the small sample size of the concurrent- and unitary-type pathways, quantitative analysis was not conducted. The other three evolution pathways and factors were used as dependent and independent variables. A value of 1 was assigned to one evolution pathway, and 0 was assigned to the other evolution pathways. A binary logistic regression model was constructed to analyze the impact of various livelihood costs on selecting the evolution pathways of farm households’ livelihood patterns:


  P =   e x p   (   β   0   +   β   1     X   1   + ⋯ +   β   i     X   i   )   1 + e x p (   β   0   +   β   1     X   1   + ⋯ +   β   i     X   i   )    



(1)






  y =   ln  ⁡      P   1 − P     =     β   0   +   β   1     X   1   +   β   2     X   2   ⋯ +   β   i     X   i    



(2)




where   P   represents the probability of forming an evolution pathway of a certain livelihood pattern;     X   1    ,     X   2    ,   ⋯  ,     X   i     represent independent variables;     β   0     represents a constant term;     β   1    ,   ⋯  ,     β   i     represent the regression coefficients.




2.6.2. Multiple Logistic Regression Model


To reveal the influencing factors that affect the transformation of the evolution pathways of farm households’ livelihood patterns from fallback to retention and active farm households, 1, 2 and 3 were assigned to the evolution pathways of fallback, retention and active farm households, respectively. Using the fallback evolution pathway as a reference, a multiple logistic regression model was constructed to analyze the influencing factors and their influencing degree on the transition from fallback to the retention and active evolution pathways:


    P   m   =   e x p (   β   0 m   +   β   1 m     X   1   + ⋯ +   β   i m     X   i   )   1 + e x p (   β   0 m   +   β   1 m     X   1   + ⋯ +   β   i m     X   i   )    



(3)






    y   m   =   ln  ⁡        P   m     1 −   P   m       =     β   0 m   +   β   1 m     X   1   +   β   2 m     X   2   ⋯ +   β   i m     X   i    



(4)




where   P   represents the probability of the evolution path of farm households’ livelihood patterns shifting from a fallback type to a retention and active type;     X   1    ,     X   2    ,  ⋯  ,     X   i     represent independent variables;     β   0 m     represents a constant term;     β   1 m    ,  ⋯  ,     β   i m     represent the regression coefficients.






3. Results


3.1. Analysis of the Evolution of Livelihood Patterns


3.1.1. Quantitative Evolution Characteristics of Livelihood Patterns


An analysis of the changes in the number and proportion of livelihood patterns of seven types of farm households (Table 5) shows that:



Overall, before the relocation, the livelihood patterns of farm households were mainly agricultural-diversified and deeply diversified types (67.9%). This is because the farming conditions before relocation were more convenient compared to those after relocation. More farm households were mainly engaged in agricultural activities as their livelihood pattern compared to those after relocation. However, most farm households lived in mountainous and hilly areas, where the arable land was fragmented, with low soil fertility and poor farming conditions. Therefore, only a small number of farm households chose to engage in breeding as their main source of livelihood, while the majority of farm households chose to engage in non-agricultural livelihood activities. After relocation (2019–2021), the livelihood patterns of farm households were mainly highly and deeply diversified types. This is because the relocation and resettlement sites of the sample farm households were all in communities within towns or counties, far from the cultivation and farming sites. Due to changes in livelihood conditions, many farm households reduced or abandoned agricultural livelihood activities and migrated to work. Some farm households participated in vocational skills training organized by the government, and their enthusiasm for independent entrepreneurship increased. They started operating shops, while others worked in production workshops or textile workshops arranged by the government, and livelihood activities gradually became more diverse.



Specifically, from “before relocation” to 2021, the number of agro-dominated (31  →  1  →  5  →  6), agricultural (24  →  1  →  3  →  4) and agricultural-diversified types (131  →  40  →  44  →  63) showed a U-shaped trend of sudden decrease and then a slight increase. The number of highly diversified (33  →  136  →  129  →  89) and deeply diversified types (110  →  156  →  133  →  169) showed an increasing trend, while the number of balanced (12  →  4  →  12  →  1) and subsidy-dependent types (14  →  17  →  29  →  23) showed fluctuations and growth trends, respectively. It is worth mentioning that in 2020, the number of highly and deeply diversified types showed a downward trend, and the number of balanced and subsidy-dependent farm households reached their peaks. In contrast, the number of agro-dominated, agricultural and agricultural-diversified types showed an upward trend. The field survey indicates that this was due to the impact of COVID-19 in 2020 on farm household choices of livelihood patterns. The research data shows that 33.2% of farm households (118 households) were affected by the pandemic in 2020, with 109 households subject to impacts on their income. The pandemic hindered some farm households from migrating to work or engaging in business. In order to obtain a means of livelihood, they started to engage in some simple farming and breeding industries. As a result, a slight inclination of farm households’ livelihood towards agricultural production occurred. Without farming conditions, some farm households obtained their income mainly from government subsidies, becoming subsidy-dependent.




3.1.2. Analysis of Mutual Transformation of Livelihood Patterns


A livelihood pattern transfer matrix was constructed. Then, chord diagrams (Figure 4) were obtained to visually analyze the mutual transformation of seven types of livelihood patterns from “before relocation” to 2021. From “before relocation” to 2019, the main transformation shifted from agro-dominated, agricultural, agricultural-diversified and balanced livelihood patterns to highly and deeply diversified ones. Particularly, the agricultural-diversified livelihood pattern had the largest number of transfers, with 99 households. From 2019 to 2020, the transformation showed a slight back-flow trend, manifested as a shift from deeply and highly diversified livelihood patterns to agro-dominated, agricultural, agricultural-diversified and balanced livelihood patterns. The number of subsidy-dependent inflows (19 households) exceeded the number of outflows (8 households). From 2020 to 2021, based on the width and trajectory of the transfer line, except for the balanced livelihood pattern, the outflow and inflow of various livelihood patterns were generally balanced, showing strong livelihood stability. Eleven households in the balanced type were transformed into highly and deeply diversified livelihood patterns, respectively.



Overall, from “before relocation” to 2021, the mutual transformation behavior of the seven types of livelihood patterns was relatively active. Affected by factors such as changes in farming conditions, restrictions on production activities due to the pandemic and government policy support for employment, the transformation between the livelihood pattern types was mainly characterized by the outflow behavior of agro-dominated, agricultural, agricultural-diversified and balanced livelihood patterns as well as the inflow behavior of highly diversified, deeply diversified and subsidy-dependent livelihood patterns.





3.2. Analysis of Changes in the Evolution Path of Livelihood Patterns


The analysis of the number and proportion of the evolution pathways of five types of livelihood patterns from “before relocation” to 2021 (Table 6) shows that from the perspective of the starting and ending points of the evolutionary pathway period, the active type (174 households) had the most pathways. This indicates that relocation positively changed the livelihood pattern of 49.01% of farm households in the sample, followed by the fallback type (85 households), the retention type (84 households), the unitary type (11 households) and the concurrent type (1 household).



From “before relocation” to 2021, the overall changes in the number of livelihood pattern evolution pathways were relatively fluctuating. The number of active (164  →  84  →  126) and unitary (6  →  1  →  12) pathways first decreased and then increased, while the number of retention (136  →  151  →  108) and fallback (48  →  110  →  108) pathways first increased and then decreased. Between 2020 and 2021, the number of active (35.49%), retention (30.42%) and fallback (30.42%) pathways remained relatively consistent.



To study the mutual transformation between the evolution pathways of the livelihood patterns from pre-relocation to 2021, an alluvial plot (Figure 5) was drawn to analyze the visibility of the pathway transformation. Overall, (1) from pre-relocation to 2021, the mutual transformation behavior of livelihood pattern evolution pathways was relatively active. From pre-relocation to 2019 as the starting point, the transfer line’s shape of the active pathway was roughly U-shaped, while the transfer line shapes of the retention and fallback pathways were roughly inverted U-shaped. The active pathway was more likely to shift towards the retention and fallback pathways. The retention and fallback pathways were more likely to shift towards the active pathway. Most unitary pathways from 2020 to 2021 were transferred from the concurrent pathway from pre-relocation to 2019 and from 2019 to 2020. This indicates that the concurrent pathway tended to become unitary pathways. (2) From the perspective of the width and direction of the transfer line, the most common types of pathway transformation were “active  →  retention  →  active” (20), “active  →  retention  →  retention” (29), “active  →  retention  →  fallback” (32), “active  →  fallback  →  active “(35) and “retention  →  fallback  →  active” (30). According to whether the transformation method includes a fallback pathway, it is further divided into stable transformation methods that do not include the fallback pathway and fluctuating transformation methods that include the fallback pathway.




3.3. Analysis of Factors Influencing the Evolution Pathways of Livelihood Patterns


3.3.1. Multiple Collinearity Test


To prevent collinearity between independent variables from affecting the model estimation results, multicollinearity tests were conducted on 27 factors that may affect the evolution pathway selection of farm households’ livelihood patterns using SPSS 25.0. The test results show that the maximum variance inflation factor (VIF) value was 3.337 (<10), and the minimum tolerance was 0.3 (>0.1). There was no multicollinearity between the influencing factors.




3.3.2. Binary Logistic Regression Analysis of the Impact of Farm Households’ Livelihood Capital on the Evolution Pathway Selection of Livelihood Patterns


Table 7 shows that nature, physical and human capital significantly impacted farm households’ choices of a fallback pathway, with physical and human capital having a significant negative impact and natural capital having a significant positive impact. This indicates that financial capital had a promoting effect on farm households’ choice of a fallback-type evolution pathway. Physical and human capital had an inhibitory effect on farm households’ choice of the retention evolution pathway. Human and social capital had a significant impact on farm households’ choice of a retention evolution pathway, with social capital having a significant positive impact and human capital having a negative impact. This indicates that social capital promoted farm households’ choice of a retention evolution pathway, while human capital inhibited farm households’ choice of a retention evolution pathway. Finance and human capital significantly impacted farm households’ choice of an active evolution pathway, and both had a promoting effect. The richer the financial and human capital, the greater the likelihood that farm households will choose an active evolution pathway.



The above phenomenon can be attributed to the abundance of natural capital means that farm households have a larger area of arable land and forest land, creating favorable conditions for developing the breeding industry. Physical capital is the infrastructure and production means required to support farm households’ livelihoods. With richer physical capital, more capital can be used to support production activities, providing conditions for farm households to choose higher-income livelihood activities. More financial capital can enable farm households to have more access to financing. When farm households can allocate more funds, they have more options for different livelihood patterns that engage in non-agricultural production activities. With richer human capital, farm households have stronger abilities to engage in non-agricultural livelihood patterns, as they have more labor, higher education levels, healthier bodies and higher learning ability and physical conditions. Farm households with abundant social capital are more connected to the outside world and thus have a more stable household employment situation and a higher probability of forming a retention evolution pathway.




3.3.3. Multiple Logistic Regression Analysis of Factors Influencing the Transformation of Livelihood Patterns


Table 8 shows that the coefficients of physical, financial and human capital passed the significance tests of 5%, 1% and 1%, respectively. When other independent variables remained unchanged, the incidence of the transition from a fallback type to a retention-type evolution pathway increased by 7.647 times and 1.098 times for each unit increase in physical and human capital, respectively. The occurrence rate of the transition from a fallback pathway to an active evolution pathway increased by 18.605 times and 1.190 times, respectively. For every unit increase in financial capital, the occurrence of the transition from a fallback type to a retention evolution pathway decreased by 0.917 times, and the incidence of the transition from a fallback type to an active evolution pathway decreased by 1.440 times.



Analysis shows that with richer financial capital, farm households tended to engage in agricultural production. This contradicts a common understanding that with higher financial capital, farm households have more per capita income and dispensable funds, and the scope of their livelihood activities will also expand. The contradiction may be because more households can receive social donations, donations from relatives and friends, or government subsidies when there is more transfer income in financial capital. Most of these farm households cannot engage in other livelihood activities due to a lack of labor force or problems such as illness and disability. They can only engage in simple agricultural production activities, facilitating the choice of a fallback pathway.



Table 9 shows that during the transformation from a fallback type to a retention-type evolution pathway, three indicators (i.e., per capita income, age of household head and number of years of relocation) had a significant positive impact. When other variables remained unchanged, the occurrence of choosing a retention pathway increased by 8.547 times, 1.036 times and 4.115 times, respectively, for each unit increase in the three indicators. During the transformation from a fallback type to an active-type evolution pathway, four indicators (i.e., the number of means of transport, per capita education level, transportation and communication costs and the presence of civil servants in a household) had a significant positive impact. When other variables remained unchanged, the occurrence of choosing an active pathway increased by 9.244 times, 0.293 times, 51.557 times and 8.010 times for each unit increase in the four indicators.






4. Discussion


(1) Analysis of the livelihood pattern evolution of relocated farm households shows that, firstly, the poverty alleviation relocation policy had a significant anti-poverty effect in ethnic areas. Relocation has led to significant shifts in the livelihood patterns of households in the three provinces, causing substantial impacts on their livelihoods. There is a trend among these households to shift from agricultural production activities towards non-agricultural production activities. This finding aligns with the research outcomes of Duan et al. [42] and Ma et al. [54] on the evolution of livelihood patterns of relocated poverty-alleviated households. Before the relocation, the livelihood patterns of farm households were characterized as single farming, animal breeding, labor or a combination of crop planting and livestock breeding, labor and agriculture. The livelihood source was single and was greatly affected by the natural environment, and farm households had low economic resilience and weak sustainable development ability [55]. After relocation, the government encouraged rural households to engage in local industrial development across various sectors, such as agricultural modernization, rural tourism and distinctive industries. Specific policies included providing free vocational skills training to farmers, establishing poverty alleviation workshops and industrial parks to create job opportunities, and offering startup funds to encourage individual merchants’ development. Consequently, small-scale individual shops such as restaurants, stores, clothing shops, snack bars, and lottery outlets emerged within and around the resettlement areas. The income structure of farm households was enriched, forming a situation with multiple livelihood patterns, such as migrating to work, salary income, public welfare positions, workshop positions and individual operations. The livelihood pattern gradually transformed towards non-agricultural patterns. Previous research [15,56] has shown that diversified livelihoods after relocation can significantly enhance farm households’ ability to resist risks, which is beneficial for sustainable livelihoods. Policy suggestions are as follows: Relevant departments should expand local and neighboring employment channels, actively carry out employment support work to increase employment rates, increase support for projects such as employment assistance workshops and public welfare positions, expand farm households’ income methods and promote the diversified development of farm households’ livelihood methods.



Secondly, COVID-19 in 2020 has impacted the choice of farm households’ livelihood patterns. Some farm households have been inhibited from going out to work and doing business. The farm households’ livelihood pattern choices have been slightly inclined to agricultural production. Scholars have researched the mechanisms of the impact of epidemic outbreaks on livelihood risks from both agricultural production and migrant labor perspectives [57]. Significant disruptions from epidemic outbreaks have rendered the development of small- and medium-sized enterprises challenging, constraining the short-term cross-basin mobility of rural households and increasing the likelihood of unemployment among urban migrant workers. The epidemic control measures, such as community lockdowns, have led to temporary shortages in the production materials required for agricultural activities. As a result, the stability of rural households’ livelihoods has been significantly affected [58]. Policy suggestions are as follows: The government needs to take emergency measures for disasters such as the epidemic, establish a normal response mechanism, provide precise services based on the needs of farm households, analyze potential job opportunities, establish a “reservoir” of urban employment to provide more job opportunities during crises and ensure stable economic sources for farm households.



(2) Analysis of the evolution pathway of farm households’ livelihood patterns and the influencing factors shows that, firstly, the household labor force, income and education levels of farm households are particularly important in the interactive process of their livelihood evolution paths. Studies have also pointed out that relevant factors can help farm households to perceive livelihood risks, reduce livelihood vulnerability and improve their livelihood adaptability [59,60,61]. Examining the underlying causes, the quantity and skill level of labor significantly impact the efficiency and output of production for rural households. Increased income can enhance living standards, provide better access to education, healthcare and infrastructure and alleviate economic risks. Family members with a solid education may possess greater abilities to tackle new challenges, adopt more effective agricultural techniques, explore new income sources and enhance the sustainability of livelihoods. Within the evolutionary path of rural household livelihoods, these factors interact and mutually influence each other [22]. For instance, well-educated family members may possess the capacity to innovate, thus improving production efficiency and subsequently augmenting household income. On one hand, a higher income can be used to enhance the education level of family members, creating a positive cycle of improvement. Therefore, some scholars proposed to strengthen skills training. Improving the employment and entrepreneurship capabilities of farm households is a feasible pathway for the sustainable development of relocated farm households in ethnic regions [31]. Policy suggestions are as follows: Relevant departments should optimize entrepreneurial financing services, broaden farm households’ financial access, increase their disposable income, strengthen vocational skill training and education levels for farm households and help relocated farm households acquire the necessary skills and knowledge. Thus, relocated farm households can engage in ethnic characteristic industries, including skill inheritance and the production of ethnic cultural products.



Secondly, the age of the household head, length of relocation, transportation and communication costs, and the presence of civil servants in the household had a greater impact on farm households’ choice of evolution pathways. Younger people tended to have more flexibility in learning and adapting to new environments and were more likely to accept new concepts and skills. A longer relocation period indicates that they may have established a certain social network and resources in the new environment. This can help them to adapt and integrate into local societies more rapidly and develop a more stable livelihood pattern [62]. More transportation tools and communication costs provide easier access to transportation and communication information, contributing to improved social connections and access to opportunities for individuals or households [38]. Having civil servants in the household means that individuals can benefit from stable work, providing additional welfare guarantees for the household and promoting a positive transformation of their livelihood patterns. Policy suggestions are as follows: The government should build information release platforms such as a WeChat official account, release policy and job information irregularly, provide public employment services, increase the transparency of the government’s policies to consolidate poverty alleviation, explore ethnic activities in grounded communities, enrich the spiritual and civilized life of the community and enhance the sense of belonging and happiness of relocated farm households.



(3) This study has the following marginal contributions: Firstly, the division of livelihood patterns and livelihood evolution pathway types in this article has certain innovations. Previous research has predominantly focused on categorizing livelihood patterns based on the proportion of a particular income source (such as agricultural or tourism incomes) to the total income [12,13]. This study, however, approaches livelihood patterns from a diversified employment perspective, categorizing them accordingly. It delineates types of evolutionary pathways based on the direction and outcomes of livelihood pattern evolution and the degree of dependency on agriculture. Secondly, the research logic of “external disturbance—analysis of the evolution characteristics of farm households’ livelihood patterns—analysis of the evolution pathway of livelihood patterns—exploration of the influencing factors of pathway selection” was constructed. The research design can provide a reference for other similar studies. Thirdly, this article used tracking and monitoring data from four periods, which will help grasp the subtle differences in different years after relocation and lay a foundation for future research on livelihood patterns using long-term monitoring data. Finally, in identifying the influencing factors of the evolution path selection of farm households’ livelihood modes, this article incorporated family demographic characteristics, farm households’ resettlement characteristics and farm households’ policy perception into the study, breaking through the limitations of the existing research [36,37,38] that only explore livelihood capital indicators or single factors.



Despite the achievements in this study, there are still some limitations to be overcome. Firstly, the sample size of this study is 355 households, which has certain representativeness limitations for the large relocation base in the three prefectures. Secondly, the time span of this study’s data is a four-year period before and after relocation. The evolution of farm households’ livelihood patterns in the new environment after relocation is a long-term process. Thus, the current evolution characteristics and patterns may not be clear enough. Thirdly, there is no further research on which livelihood patterns or evolution pathways are more suitable for sustainable livelihoods of farm households in this study.



Therefore, the following suggestions for further research are proposed: Firstly, long-term continuous monitoring will be conducted on relocated farm households in ethnic areas of Guizhou Three Prefectures, and the number of monitoring households will be increased, and errors will be controlled. Secondly, the advantages and disadvantages of different livelihood patterns and evolution pathways will be analyzed. Strategies to optimize livelihood models and reasonably guide evolution pathways will be proposed. Meanwhile, we will attempt to assess the livelihoods of relocated farm households, clarify the impact of assistance measures on their livelihoods and propose targeted and differentiated sustainable development paths for different types of relocated farm households’ livelihood patterns.




5. Conclusions


Three ethnic minority autonomous prefectures in Guizhou Province were taken as the research area. Using 355 tracking and monitoring data from the fourth phase of relocated farm households’ livelihoods, the evolution status and changes in the evolution path of farm households’ livelihood patterns from “before relocation” to 2021 were analyzed. The binary and multiple logistic regression models were used to identify the influencing factors of the selection and transformation of livelihood pattern evolution paths. The following conclusions are drawn:




	(1)

	
Implementing the poverty alleviation relocation project reduced the number of farm households engaged in agricultural livelihood activities and the proportion of agricultural operation income to household income and induced the transfer of livelihood activities from agricultural production to non-agricultural industries. From the perspective of the transformation behavior of livelihood patterns, there were differences in the quantity and direction of mutual transformation within the seven livelihood patterns. The livelihood patterns showed an overall trend of transforming from agro-dominated, agricultural, agricultural-diversified and balanced types to highly diversified, deeply diversified and subsidy-dependent livelihood patterns. We propose policy suggestions to expand local and nearby employment channels and implement the policy of providing basic guarantees.




	(2)

	
The evolution pathway of livelihood patterns was a dynamic change: farm households chose livelihood patterns based on their backgrounds, resources and external environment after relocation, and recombined and allocated these resources with changes in farm households’ capital endowment conditions and structure. In terms of time series, the evolution pathways in each year were mainly active, retention and fallback types, with concurrent and unitary types as auxiliary. The transformation methods of the evolution pathway mainly included the stable transformation methods of “active  →   retention  →  active”, “active  →  retention  →  retention” and the fluctuating transformation methods of “active  →  retention  →  fallback”, “active  →  fallback  →  active” and “retention  →  fallback  →  active”.




	(3)

	
The differences in the endowment of farm households’ livelihood capital led to different evolution pathway selections of livelihood patterns. The factors that significantly impacted farm households’ choice of a fallback pathway included natural, physical and human capital, with natural capital having a significant positive impact and physical and human capital having a significant negative impact. The factors that significantly impacted farm households’ choice of a retention pathway included human and social capital, with human capital having a significant negative impact and social capital having a significant positive impact. The factors that significantly positively impacted farm households’ choice of an active pathway included financial and human capital. We propose policy suggestions to broaden farm households’ financial access, strengthen their cultural and educational level and increase their accumulation of livelihood capital.




	(4)

	
Both physical and human capital had a significant positive impact on the evolution pathway selection of farm households’ livelihood patterns from a fallback type to a retention type and an active type, while financial capital had a significant negative impact. Specifically, as for the sub-variables, per capita income, age of the household head and years of relocation positively impacted the evolution pathway of livelihood patterns from a fallback type to a retention type. The number of means of transport, per capita education level, transportation and communication costs and the presence of civil servants positively impacted the evolution pathway of the livelihood pattern from a fallback type to an active type. We propose policy suggestions to strengthen vocational skills training for farm households, improve support policies for ethnic characteristic industries and explore ethnic interactive activities among community farm households.
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Figure 1. Resettlement sites for poverty alleviation relocation in the three prefectures of Guizhou Province. 
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Figure 2. Classification of evolution pathways of farm households’ livelihood patterns. 
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Figure 3. Sustainable livelihood framework under the background of relocation and poverty alleviation. Note: The dashed box is a supplementary explanation of the mechanism of the entire process of farm households’ livelihood decision-making in the context of poverty alleviation relocation and is not included in the analysis as a specific variable. Source: Zhou et al. [38]; DFID [46]. 
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Figure 4. Visualization of the evolution of livelihood patterns for farm households during “before relocation” to 2021. 
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Figure 5. Visualization of evolution pathways of livelihood patterns of farm households from “before relocation” to 2021. 
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Table 1. Basic characteristics of the survey samples in 2021.
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Statistical Indicators

	
Classification Indicators

	
Number of Samples

	
Ratio/%






	
Gender of household population

	
Male

	
900

	
50.62




	
Female

	
878

	
49.38




	
Age of household population

	
0–17

	
533

	
29.98




	
18–60

	
1069

	
60.12




	
>60

	
176

	
9.9




	
Ethnicity of household population

	
Han

	
960

	
53.9




	
Miao

	
310

	
17.44




	
Buyi

	
234

	
13.16




	
Dong

	
122

	
6.86




	
Yi

	
74

	
4.16




	
Other minorities

	
78

	
4.39




	
Household size

	
3 or less people

	
40

	
11.27




	
4–6 people

	
263

	
74.08




	
6 or more people

	
52

	
14.65




	
Per capita annual total income of households

	
Less than 1367.31$ (10,000RMB)

	
80

	
22.54




	
1367.31$ (10,000RMB) to 2734.62$ (20,000RMB)

	
191

	
53.80




	
Above 2734.62$ (20,000RMB)

	
84

	
23.66




	
The number of types of household livelihoods

	
1

	
96

	
27.04




	
2

	
201

	
56.62




	
3 or more

	
58

	
16.34











 





Table 2. Types and classification criteria of livelihood patterns for relocated farm households.
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Categories

	
Income Percentage (%)

	
Main Investment Direction of Labor

Force




	
Agricultural

Income

	
Labor

Income

	
Business

Income

	
Transfer

Income






	
Agro-dominated (L1)

	
50~100

	
0~50

	
0~50

	
0~50

	
Crop planting and livestock breeding for grain economy




	
Agricultural (L2)

	
25~50

	
0~75

	
0~75

	
0~75

	
Mainly engaged in migrant work and self-employed businesses, and also engaged in farming and animal husbandry




	
Agricultural-diversified

(L3)

	
0~25

	
0~100

	
0~100

	
0~100

	
Mainly engaged in migrant work and self-employed businesses, with a small amount of farming and breeding




	
Highly diversified

(L4)

	
0

	
0~95

	
0~95

	
0~50

	
Migrating to work; self-employed businesses




	
Deeply diversified

(L5)

	
0

	
95~100

	
95~100

	
0~50

	
Migrating to work and self-employed businesses




	
Balanced (L6)

	
0~50

	
0~50

	
0~50

	
0~50

	
Farming, migrating to work and self-employed businesses




	
Subsidy-dependent

(L7)

	
0~50

	
0~50

	
0~50

	
50~100

	
Relying mainly on government subsistence allowances and ecological compensation











 





Table 3. Indicator system for calculating farm households’ livelihood capital.
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Capital Type

	
Variable

	
Variable Definition

	
Index Properties

	
Weight (with a Total Weight of 1)

	
Average Capital






	
Natural capital (N)

	
Cultivated land area (N1)

	
Per capita arable land area of households

	
forward direction

	
0.1173

	
0.04




	
Forest area (N2)

	
Per capita forest area of households

	
forward direction

	
0.4959




	
Area of returning farmland to forests (N3)

	
Per capita area of households returning farmland to forests

	
forward direction

	
0.3868




	
Physical capital

(P)

	
Number of livestock (P1)

	
Cattle = 0.8; Pig = 0.3; Sheep = 0.2; Chicken = 0.02

	
forward direction

	
0.8699

	
0.03




	
Quantity of durable goods (P2)

	
Number of durable goods, such as appliances owned by households

	
forward direction

	
0.0134




	
Number of means of transport (P3)

	
Electric vehicle = 0.4; Motorcycle = 0.6; Car = 1; Truck = 2

	
forward direction

	
0.1166




	
Financial capital (F)

	
Per capita income (F1)

	
Per capita household income

	
forward direction

	
0.1226

	
0.16




	
Transferred income (F2)

	
Per capita transfer income of households

	
forward direction

	
0.6662




	
Income diversity (F3)

	
Number of revenue channels

	
forward direction

	
0.2112




	
Human capital (H)

	
Labor supply ratio (H1)

	
The proportion of household labor force to total household population

	
forward direction

	
0.4713

	
0.27




	
Per capita education level (H2)

	
Illiteracy = 0; Half illiterate = 0.5; Primary school = 1; Junior high school = 2; High school = 3; Associate degree = 4; Undergraduate = 5

	
forward direction

	
0.3060




	
Health level (H3)

	
The ratio of the number of non-disabled individuals in a family to the total population of the family

	
forward direction

	
0.2227




	
Social capital (S)

	
Family and friends communication (S1)

	
Family annual wedding, funeral and gift expenses

	
forward direction

	
0.3153

	
0.32




	
Transportation and communication expenses (S2)

	
Annual per capita transportation and communication expenses for households

	
forward direction

	
0.2127




	
Number of households visited during major holidays (S3)

	
Number of households visited during major family holidays

	
forward direction

	
0.2479




	
Are there any public officials in a household (S4)

	
Is there a member of the family who works in the community or as a civil servant? Yes = 1; No = 0

	
forward direction

	
0.0727




	
Whether to join the cooperative (S5)

	
Whether the family participates in community organizations such as cooperatives, yes = 1; No = 0

	
forward direction

	
0.1514











 





Table 4. Selection and explanation of variables influencing the evolution pathway of livelihood patterns.
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	Variable
	Meaning and Assignment of Variables
	Mean
	Standard Deviation
	Maximum
	Minimum





	Characteristics of farm households’ livelihood capital
	
	
	
	
	



	Natural capital (N)
	Calculated natural capital value for 2021
	0.04
	0.07
	0.54
	0



	Physical capital (P)
	Calculated physical capital value for 2021
	0.03
	0.07
	0.89
	0



	Financial Capital (F)
	Calculated financial capital value for 2021
	0.16
	0.12
	0.83
	0



	Human capital (H)
	Calculated human capital value for 2021
	0.27
	0.11
	0.68
	0.64



	Social capital (S)
	Calculated social capital value in 2021
	0.32
	0.11
	0.81
	0.31



	Population characteristics of farm households
	
	
	
	
	



	Age of household head
	Actual observation value (years)
	49.95
	12.26
	93
	21



	Marital status of the household head
	Married = 1; Divorce = 2; Widow = 3; Unmarried = 4
	1.23
	0.63
	4
	1



	Household size
	Total household population (person)
	5.01
	1.44
	9
	1



	Number of stable employment in households
	Number of households with stable employment for more than 3 months in one year (person)
	2.19
	1.03
	6
	0



	Characteristics of farm households’ resettlement
	
	
	
	
	



	Relocation period
	Actual relocation period (years)
	3.46
	0.82
	7
	2



	Type of resettlement site
	Market town = 1; County town = 2
	1.66
	0.47
	2
	1



	Scale of resettlement sites
	800~5000 = 1; 5000~10,000 = 2; More than 10,000 people = 3
	1.44
	0.67
	3
	1



	Farm households’ policy perception
	
	
	
	
	



	Number of skill training sessions
	Actual number of skill training sessions per year for household members
	0.55
	0.94
	7
	0



	Policy awareness
	Family awareness of policies, Not knowing = 1; Not very familiar = 2; Basic understanding = 3; Relatively familiar = 4; Very familiar = 5
	3.91
	0.77
	5
	1



	Community participation
	Satisfaction with decision-making opportunities for community public services, Very dissatisfied = 1; Not satisfied = 2; Generally = 3; Satisfied = 4; Very satisfied = 5
	4.07
	0.76
	5
	1










 





Table 5. Number and proportion of various livelihood patterns for farm households from “before relocation” to 2021.
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Livelihood Pattern

	
Before Relocation

	
After Relocation




	
2019

	
2020

	
2021




	
Quantity/Household

	
Proportion/%

	
Quantity/Household

	
Proportion /%

	
Quantity/Household

	
Proportion /%

	
Quantity/Household

	
Proportion /%






	
L1

	
31

	
8.73

	
1

	
0.28

	
5

	
1.36

	
6

	
1.60




	
L2

	
24

	
6.74

	
1

	
0.28

	
3

	
0.81

	
4

	
1.06




	
L3

	
131

	
36.69

	
40

	
10.99

	
44

	
11.86

	
63

	
16.67




	
L4

	
33

	
9.22

	
136

	
37.26

	
129

	
34.68

	
89

	
23.48




	
L5

	
110

	
30.64

	
156

	
42.62

	
133

	
35.66

	
169

	
44.47




	
L6

	
12

	
3.33

	
4

	
1.09

	
12

	
3.21

	
1

	
0.26




	
L7

	
14

	
3.88

	
17

	
4.62

	
29

	
7.73

	
23

	
6.02











 





Table 6. Number and proportion of evolution pathways of various livelihood patterns in different years from “before the relocation of farm households” to 2021.
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Evolution Pathways of Livelihood Patterns

	
“Before Relocation”–2019

	
2019–2020

	
2020–2021

	
“Before Relocation”–2021




	
Quantity

/Household

	
Proportion/%

	
Quantity

/Household

	
Proportion

/%

	
Quantity

/Household

	
Proportion

/%

	
Quantity

/Household

	
Proportion /%






	
P1

	
164

	
46.20

	
84

	
23.66

	
126

	
35.49

	
174

	
49.01




	
P2

	
136

	
38.31

	
151

	
42.54

	
108

	
30.42

	
84

	
23.66




	
P3

	
48

	
13.52

	
110

	
30.99

	
108

	
30.42

	
85

	
23.94




	
P4

	
1

	
0.28

	
9

	
2.54

	
1

	
0.28

	
1

	
0.28




	
P5

	
6

	
1.69

	
1

	
0.28

	
12

	
3.38

	
11

	
3.10











 





Table 7. Binary logistic regression analysis of the impact of various livelihood capital of farm households on the evolution pathway selection of livelihood patterns.






Table 7. Binary logistic regression analysis of the impact of various livelihood capital of farm households on the evolution pathway selection of livelihood patterns.





	
Category Index

	
Regression Coefficient




	
B

	
Std. Error

	
Wald

	
Exp (B)






	
Fallback type

	
N

	
1.037 *

	
1.930

	
0.289

	
1.129




	
P

	
−4.691 ***

	
4.467

	
1.102

	
0.974




	
F

	
8.129

	
1.314

	
38.245

	
3390.138




	
H

	
−3.237 *

	
1.170

	
7.650

	
24.455




	
S

	
0.360

	
1.217

	
0.087

	
1.433




	
H-L Chi-square = 5.519 (df = 8, sig = 0.701)




	
Retention type

	
N

	
1.393

	
1.574

	
0.783

	
4.029




	
P

	
0.027

	
1.603

	
0.407

	
1.027




	
F

	
1.691

	
1.041

	
2.638

	
0.184




	
H

	
−0.416 **

	
1.089

	
0.146

	
0.660




	
S

	
0.994 *

	
0.541

	
0.784

	
0.370




	
H-L Chi-square = 5.614 (df = 8, sig = 0.642)




	
Active type

	
N

	
0.839

	
1.751

	
0.230

	
0.432




	
P

	
1.868

	
1.668

	
1.254

	
6.475




	
F

	
7.962 *

	
1.513

	
27.692

	
0.594




	
H

	
2.753 *

	
1.212

	
5.161

	
0.064




	
S

	
0.479

	
1.140

	
0.176

	
1.614




	

	
H-L Chi-square = 5.725 (df = 8, sig = 0.678)

	








Note: *, ** and *** represent significance levels of 1%, 5% and 10%, respectively. 













 





Table 8. Multiple logistic regression results of the impact of various livelihood capital of farm households on the evolution pathway transformation of livelihood patterns.
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Category Index

	
Regression Coefficient




	
B

	
Std. Error

	
Wald

	
Exp (B)






	
Retention type

	
N

	
1.589

	
2.033

	
0.611

	
4.900




	
P

	
4.272 **

	
4.656

	
0.842

	
7.647




	
F

	
−6.030 *

	
1.388

	
18.873

	
0.917




	
H

	
2.504 *

	
1.294

	
3.747

	
1.098




	
S

	
−0.811

	
1.368

	
0.352

	
0.444




	
Active type

	
N

	
0.194

	
2.234

	
2.358

	
1.214




	
P

	
5.226 **

	
4.620

	
1.279

	
18.605




	
F

	
−11.148 *

	
1.743

	
40.902

	
1.440




	
H

	
4.178 *

	
1.416

	
8.703

	
1.190




	
S

	
−0.032

	
1.387

	
0.008

	
1.032








Note: * and ** represent significance levels of 1% and 5%, respectively.













 





Table 9. Multiple logistic regression results of the impact of household livelihood capital subdivision variables on the evolution pathway transformation of livelihood patterns.
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Variable

	
Retention Type

	
Active Type




	
B

	
Std. Error

	
Exp (B)

	
B

	
Std. Error

	
Exp (B)






	
Characteristics of livelihood capital

	
Natural capital

	
Cultivated area

	
0.058

	
6.994

	
1.059

	
3.417

	
7.091

	
30.493




	

	

	
Forest land area

	
2.138

	
2.616

	
8.480

	
−3.841

	
3.232

	
0.021




	

	

	
Area of returning farmland to forests

	
−0.490

	
3.376

	
0.612

	
−2.356

	
3.644

	
0.095




	

	
Physical Capital

	
Number of livestock

	
0.538

	
2.360

	
0.584

	
0.739

	
2.277

	
2.093




	

	

	
Quantity of durable goods

	
1.260

	
1.013

	
5.528

	
−2.030

	
1.330

	
0.847




	

	

	
Number of transportation vehicles

	
7.718

	
8.448

	
2.248

	
2.224 *

	
8.699

	
9.244




	

	
Financial capital

	
Per capita income

	
2.146 *

	
16.593

	
8.547

	
−0.303 *

	
11.988

	
0.739




	

	

	
Transfer income

	
−1.065

	
1.624

	
0.345

	
−6.279 *

	
2.313

	
0.356




	

	

	
Income Diversity

	
−6.533 *

	
3.565

	
1.463

	
−16.880 *

	
3.896

	
0.847




	

	
Human capital

	
Labor supply ratio

	
−3.312

	
3.110

	
0.434

	
−2.137 *

	
3.330

	
8.472




	

	

	
Per capita education level

	
3.568

	
2.643

	
0.243

	
1.226 *

	
2.900

	
0.293




	

	

	
Health level

	
−2.150

	
10.414

	
0.836

	
−10.263

	
10.876

	
1.124




	

	
Social capital

	
Communication with family and friends

	
0.782

	
3.010

	
0.795

	
1.584

	
3.422

	
4.875




	

	

	
Transportation and communication expenses

	
−9.979

	
6.982

	
0.519

	
15.456 *

	
7.069

	
51.557




	

	

	
Number of households visited during major holidays

	
0.862

	
3.000

	
2.369

	
−2.819

	
3.195

	
0.600




	

	

	
Do you have any public officials at home

	
−11.362

	
6.916

	
0.028

	
13.594 **

	
7.811

	
8.010




	

	

	
Whether to join the cooperative

	
1.112

	
2.808

	
3.039

	
−2.916

	
2.836

	
0.054




	
Population characteristics of farm households

	

	
Age of household head

	
0.036 **

	
0.013

	
1.036

	
−0.036 *

	
0.014

	
0.965




	

	

	
Marital status of the household head

	
−0.448

	
1.374

	
0.639

	
−1.563

	
1.535

	
0.552




	

	

	
Family size

	
18.976 **

	
4.753

	
1.243

	
3.862

	
1.760

	
3.735




	

	

	
Number of stable employment in households

	
−20.662

	
43.332

	
0.817

	
20.532

	
43.086

	
2.394




	
Characteristics of farmers’ resettlement

	

	
Relocation period

	
19.836 *

	
40.193

	
4.115

	
−21.525

	
40.193

	
2.850




	

	

	
Type of resettlement site

	
−0.030

	
0.417

	
0.943

	
3.154

	
0.742

	
1.074




	

	

	
Scale of resettlement sites

	
−1.157 *

	
0.595

	
0.052

	
0.458

	
0.422

	
23.429




	
Perception of farm households’ policies

	

	
Number of skill training sessions

	
−22.352

	
40.192

	
2.708

	
20.172

	
40.193

	
1.167




	

	

	
Policy awareness

	
−0.309

	
0.641

	
1.48