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Abstract

:

Rural household livelihood research of ethnic minorities is urgent to the development of ethnic areas in China and achieve the world poverty reduction goal. To improve ethnic rural household livelihood, it is fundamental to figure out what are the types, characteristics as well as impact factors of their livelihood strategies. In the study, we explored the household livelihood strategy choices and livelihood diversity of the main ethnic minorities (Tujia and Miao) in Chongqing, as well as how livelihood capitals impact livelihood strategy through methods of clustering, livelihood diversity index and multiple logistic regression under the framework of sustainable livelihood approach. The results show that: (1) Full-time job, both full-time and part-time job, part-time agriculture, part-time job and subsidized livelihood strategy are livelihood strategies adopted by Tujia and Miao rural households in Chongqing, China. (2) The characteristics of the identified livelihood strategies are diversified and various in natural, financial, human and finance capital. (3) A number of livelihood capitals impact the way that household choose their livelihood strategies, but the livelihood capitals have no significant impact on the livelihood diversity. By detailed analysis of the characteristic of rural ethnic household livelihood strategy, especial livelihood diversity, the research enriched sustainable livelihood literature and provided useful information for policymakers and practitioners in designing effective programs for regional sustainable development and ecological protection.
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1. Introduction


Since 1949, the ethnic livelihood in China has undergone tremendous changes along with social development [1]. In the traditional Chinese society that dominated by agriculture, the livelihoods of ethnic minorities show the characteristics of highly diversified, strongly dependent on the environment, and with diverse but unique understanding of man-land relationships [2]. In modern society, the livelihoods of ethnic minorities have shown other characteristics. On the one hand, ethnic livelihoods are merging to the mainstream livelihoods. On the other hand, due to historical, cultural, location and other influences, the current livelihood level of ethnic minorities in China is low, and diverse in ethnics [3]. Previous diversification and uniqueness of livelihoods have weakened or disappeared, but the level of livelihoods has not achieved similar development to the dominate ethnic, Han [4]. Ethnic livelihood is shaped by culture and is the carrier of ethnic culture. Changing livelihoods also changes ethnic cultures, how ethnic minorities understand man–land relationships, as well as livelihood impact on the environment. As generally perceived, minority persons make up a large part of the poverty population in rural China [5]. The study of the ethnic minorities’ livelihoods, especially the livelihoods of ethnic minority rural households, is of great significance to promote economic development in China’s ethnic regions and to achieve the world poverty reduction goal under the background of ethnic livelihood changing.



Sustainable livelihood requires households to have the ability to cope with and recover from stresses and shocks—for example, during the Covid emergency [6]. Prominent ethnic, energy poverty and gender inequality problems make ethnic rural areas key areas for sustainable livelihoods. Mao et al. put forward energy saving countermeasures for ethnic minority rural households in Chongqing, China, that vary in energy use pattern through characteristic energy analysis [7]. Gatto and Busato constructed a composite indicator on energy vulnerability and analyzed the energy vulnerability of a vast number of countries [8]. Drago and Gatto applied the interval-valued global gender gap index to distinguish differences in gender index, which helps to achieve gender equality, especially in rural areas [9]. Factors impact rural households to achieve sustainability, involving several major components—environmental, cultural, economic and social. Among these, female headed households tend to live in poverty [10] and to choose more diversified livelihood strategy [11]. Women endowment, involving improvement of education, access to markets (labor, land, and credit) and decision-making power accelerates poverty reduction and economic growth, both contemporaneously and in future periods [12]. Studies show that lending to women benefits their households although this may not empower the women concerned [13,14]. Reducing intra-household gender inequality protects vulnerable households as well as vulnerable individuals in the process of achieving sustainable livelihoods.



As an approach to achieve sustainable livelihoods, the sustainable livelihoods approach provides a scope and guidelines for the goals and indicates parameters along which sustainable livelihood could be visualized [15]. The sustainable livelihood analysis framework proposed by Department for International Development is an effective tool for quantitative research of household livelihood issues [16,17,18]. It considers the causes of poverty comprehensively and is popular in sustainable livelihood analysis. The framework assesses the household’s livelihood capital under the background of vulnerability, aiming to propose methods to improve rural households’ livelihood levels through policies, institutions and processes [18]. The vulnerability context frames the external environment in which people exist, including critical trends, shocks and seasonality that affect households’ livelihoods and the wider availability of assets and over which they have limited or no control [18]. As the energy poverty problem is urgent in ethnic rural areas, energy poverty related vulnerability draws the attention of scholars. The framework divides the livelihood capital of rural households into five categories—natural capital, human capital, physical capital, financial capital, and social capital—which form the livelihood capital pentagon. Livelihood capital assessment is the basis for conducting further livelihood or poverty analysis. By allocating these capitals properly, households can improve their livelihoods. Livelihood strategy includes two aspects: the choices of livelihood strategy and livelihood diversity. Although there is literature that studies rural households’ livelihoods in ethnic areas with the sustainable livelihood framework, most studies focus on the construction of evaluation index systems of livelihood capital [19], livelihood vulnerability evaluation [20], and the relationship between livelihood capital and strategy [21,22]. Few empirical studies were conducted to reveal the characteristics of livelihood strategy, especial livelihood diversity of ethnic minority rural households [23].



As the only municipality that has the ethnic autonomous areas in China, Chongqing is highly and unevenly developed [24]. Minorities in Chongqing mainly live in its southeast. This region is a karst mountain area, with fragile geology and high ecological importance. Compared with other regions in Chongqing, the southeast Chongqing is characterized by low economic development level and vulnerable eco-environment [25]. The study used the sustainable livelihood analysis framework to study the choices of livelihood strategy and livelihood diversity of rural households of main ethnic minorities (Tujia and Miao) in Chongqing, China. Based on the sustainable livelihood analysis framework, an evaluation index system for sustainable livelihoods of rural households was constructed. Then, questionnaire surveys were conducted to collect livelihood information of Tujia and Miao rural households. Households were clustered into groups by their income composition, representing different choices of livelihood strategy. Income composition, livelihood diversity based on Shannon Weir Index and livelihood capital of households adopting different livelihood strategy were compared. Finally, impact of rural household livelihood capitals on livelihood strategies were analyzed. The study aims to answer the following questions: (i) What are the rural household livelihood strategies of main ethnic minorities in Chongqing, China under the background of ethnic livelihood changes? (ii) What characteristics do households with different livelihood strategies show in income composition and livelihood capital? (iii) How do rural household livelihood capitals impact livelihood strategies of main ethnic minorities in the study area? The results would provide useful information for policymakers and practitioners in designing effective programs for regional sustainable development and ecological protection.




2. Materials and Methods


2.1. Study Area


Chongqing is located in southwest China (28°10′–32°13′ N, 105°11′–110°11′ E). A total of 1.26 × 107 households inhabit there and the year-end resident population reaches 30.75 million in the investigation year, including 35.92% rural residents and 49.57% female [26]. Residents less than age 14 and over 65 years old take up 16.87% and 13.22% of the total population, respectively [26]. The area of Chongqing is 8.23 × 104 km2 and agricultural land in the year is 7.06 × 104 km2. It is the largest municipality and the only municipality that has the ethnic autonomous areas in China. The city has a humid subtropical monsoon climate, with hot summers and cold and humid winters. The area is mountainous, with mountain areas accounting for 75.8% [27], elevation difference of 2723.7 m, and vegetation coverage rate of 20.49% [28]. The study investigated Tujia and Miao ethnic minority rural households in the ethnic autonomous regions and non-national non-ethnic autonomous regions of Chongqing. Among them: Wulong and Qianjiang are non-national autonomous counties that have ethnic autonomous townships, and Xiushan, Youyang and Pengshui are ethnic autonomous counties. Figure 1 shows the location of the study area.




2.2. Data Acquisition


Data used in the study were acquired from the questionnaire survey. The stratified sampling method was adopted in selecting questionnaires respondents (head of households). First, all of the four ethnic autonomous counties in Chongqing were chosen as the target survey area. After field investigation, the study excluded Shizhu County, which did not contain enough Miao families for the investigation, and selected Wulong and Qianjiang County as the comparative analysis areas of non-national autonomous counties. Subsequently, four villages in each county, based on altitude and distance to the county center, were selected. Above 20 Tujia and Miao families in each village were randomly investigated.



Based on sustainable livelihood framework, we constructed a household livelihood capital evaluation index system. Then, a questionnaire was designed for the collection of livelihood information of target ethnic minority households. The questionnaire includes the following contents: (i) Household basic information, including ethnic, age, gender and other demographic characteristics. (ii) Household livelihood capitals. Investigated capital information are list as indicators in Table 1. (iii) Types of livelihood strategy and corresponding income of household members. Environmental and cultural outcomes of livelihood were also recorded although not analyzed in this study. The questionnaire survey was conducted during January to March in 2018.




2.3. Data Analysis


2.3.1. Clustering the Household Livelihood Strategies


We first clustered households with their income composition using agglomerative hierarchical clustering methods based on the Bray–Curtis dissimilarity with a flexible linkage of β = −0.25. Bray–Curtis dissimilarity conserves the object space and is commonly used in cluster preprocessing, and a flexible linkage of β = −0.25 has shown good performance in clustering [29]. Prior to clustering, household income data were converted to proportion of income sources to total income. Then, Kruskal–Wallis tests were performed to examine whether there were significant differences among the household groups. The Mann–Whitney U test was adopted as a post-hoc test for pairwise comparison between household groups.




2.3.2. Household Livelihood Capital Evaluation


The evaluation index system was constructed to evaluate household capital (Table 1). Data used in the evaluation process were obtained through questionnaire survey.



The raw data of each indicator were standardized at first. Then the study used the entropy method, which is based on the utility value of the information indicator provides, to determine weight of the indicator. The livelihood capitals of rural household are calculated through weighted average method.




2.3.3. Livelihood Diversity Index


Livelihood diversification refers to the process of rural households’ maintaining survival and improving their living standards by continuously increasing the types of production activities they engage in and expanding their livelihood asset investment [30]. The diversity of rural households’ livelihoods can be calculated through the Shannon Weir Index of the various livelihood income sources of the households. The index is a commonly used diversity index to describe biodiversity in ecosystems in ecology study [31]. This index considers not only the number of livelihood strategy types that household members engaged in, but also the evenness of income from adopted strategy types. The formula is as follows [32]:


  LDI =   ∑   i = 1  n  −  p i  l n  p i  x   i   =   1 ,   2 ,   … ,   n  



(1)




where, LDI refers the livelihood diversity index, pi refers the ratio of the ith livelihood income to the total income.




2.3.4. Multiple Logistic Regression


The relationship between rural households’ livelihood capital and livelihood strategy was quantitively explored through the disordered multiple logistic regression method. In this study, part-time agriculture livelihood strategy was defined as the reference level and compared with other levels. Following is the equation:


  Prob  (   Y i  = j  )  =    e   x i j   B  i j       1 +   ∑   k = 0  m   e   x i j   B  i j     +   =  F j   (   X i  , B  )    j   =   0 ,   1 ,   2 ,   … ,   m ;   i   =   1 ,   2 ,   3 ,   … ,   N   and    B 0    =   0  



(2)




where   Prob  (   Y i  = j  )    refers the probability of household i choosing livelihood strategy j in m strategies;    x i    refers the livelihood capitals that influence household livelihood strategy selection;    B  i j     refers the parameters of the model [33].






3. Results


3.1. Livelihood Activity Types and Corresponding Income Distribution of Ethnic Minority Rural Households


A total of 459 valid questionnaires were collected in the study, implying that livelihoods of 459 rural households were recorded. Families in the study area were divided into categories by the livelihood activities household members engage in. Frequency of household members that engaged in corresponding livelihoods was recorded. The results show that the income sources of rural households in the study area include five categories, corresponding to 29 kinds of livelihood activity—1721 person were involved (Table 2). Figure 2 shows the frequency of household members engaged in each type of livelihood activity (Figure 2a) and the sum of income from corresponding livelihood activity is calculated (Figure 2b). The five livelihood activities with the highest sum of income are highlighted with red rectangles in Figure 2. Planting, other part-time jobs, government subsidies, construction workers and breeding are the livelihood activities with the largest number of engaged household members in the region (Figure 2, left). Among them, planting is the livelihood activity with the largest engaged household number in the study area. The number of household members engaged in this livelihood activity was 352, accounting for 20.45% of all people engaged in livelihood activities. However, planting is not the main income source of households in the study area. Although the total income from this livelihood activity ranks third among all livelihood activities, this income only accounts for 5.43% of the total income in the study area. Among the 253 families that engage in planting in the study area, 112 families did not receive income from planting, indicating that many families only plant to meet their own consumption need, not to obtain disposable income. Similar to planting, among the 163 families in the study area who have members engaged in breeding activity, 86 families do not receive income from breeding. The five household livelihood activities with the highest income in the study area are: other part-time jobs, construction worker, planting, factory worker and other fixed salary livelihood types. Among these five livelihood activities, the three highest average incomes come from other fixed salary livelihood types, construction worker and factory worker, which rank sixth, seventh and ninth among the 29 livelihood activities. The average income from other part-time jobs income ranks 12th, and the income from planting ranks 25th. The three livelihoods with the highest average income are from household processing industry, medical staff and other household operating jobs.




3.2. The Livelihood Strategy of Ethnic Minority Rural Households


The study clustered the household income composition data of Chongqing ethnic minority rural households into five groups through agglomerative hierarchical clustering method, indicating five types of livelihood strategy. Subsequently, a statistical analysis, including the non-parametric Kruskal–Wallis test and Mann–Whitney U pairwise test on the income and income composition of household groups were conducted to explore the characteristics of livelihood strategies. Figure 3 shows the income composition comparison of households adopting different livelihood strategies. The results show that there is a significant difference among the income components of households under the confidence interval of 95%. The same letter superscript in Figure 3 indicates that there is no significant difference between household groups adopting different livelihood strategies. The livelihood strategies of the rural households in the study area are clustered into five groups—full-time job, both full-time and part-time job, part-time agriculture, part-time job and subsidized livelihood strategy. The total income of the first group of households (G1) is not significantly different from that of the second (G2), the third (G3) and the fourth group (G4), but is significantly different from the fifth group (G5). However, there are significant differences among the total household income of G2, G3, G4 and G5, indicating that the clustering results distinguish the total household income properly. The characteristic of the G1 household livelihood strategy is that their wage income is significantly different from that of other groups and is much higher. The average total income of this group is relatively high and ranks second among all groups. The G2 households has the highest average total income. The main income of this group comes from wages and part-time jobs, whose incomes rank second among all groups. Incomes from these two livelihood categories are significantly different from other groups. The average incomes from planting, breeding, operating and property of G3 households are the highest among all groups, and its total average income ranks third. The income of each category of G3 is not significantly different from other groups. The part-time job income of G4 households is significantly higher than that of the other groups, and their total average income ranks fourth in the household groups. The G5 households have the lowest average total income. The income of this group is characterized by the highest transfer payments income.



The livelihood diversity analysis results show that the livelihood diversity of G2 is the highest (LDI = 0.824); following are G3 (LDI = 0.587), G5 (LDI = 0.379) and G1 (LDI = 0.300), correspondingly. G4 households have the lowest livelihood diversity (0.209). Although in the analysis of livelihood strategies, multiple livelihood incomes of G3 are the highest, its livelihood diversity is lower than that of G2 and ranks second. This could be explained by the high evenness of income composition in G2 households.




3.3. Livelihood Capital of Rural Households with Different Livelihood Strategies


The study normalized each indicator of the rural households’ livelihood capital, and drew the profiles of the livelihood capital indicator in. The left panel of Figure 4 is the spider diagram of livelihood capital indicators, and the right panel of the figure is a livelihood capital pentagon whose weights were calculated through the entropy method. As Figure 4 shows, the livelihood capitals of G1 households are high, with the natural capital, social capital, and financial capital ranks first among all groups, physical capital ranks third and human capital ranks fourth. Combined with the results of the livelihood strategy, it might be deduced that households with abundant livelihood capitals tend to adopt a livelihood strategy of full-time job. The G2 households have the highest human capital, and they tend to adopt the livelihood strategy of both part-time and full-time job. The rank of livelihood capital status of G3 households is medium. Their natural capital and physical capital ranked second, social capital and financial capital ranked third, and human capital ranked fourth. There was little difference in the income compositions of households in this group with that of other groups. The G4 households has the most abundant physical capital, with natural, social, and financial capital being the second to last, and human capital ranking middle (third). The main livelihood strategy of this group is part-time job and its household income level is low (fourth). All of the four capital types of the G5 households are the lowest. Correspondingly, this group has the lowest income and accepts most transfer payment, such as government subsidies and gifts from relatives and friends.



The results of the Kruskal–Wallis test on livelihood capitals show that there is no significant difference in the physical capital of the household groups adopting different livelihood strategies (the test values H of natural, physical, social, human, and financial capital are: 13.285, 2.485, 17.786, 23.440 and 16.409, respectively. The corresponding p values are 0.010, 0.647, 0.001, <0.001 and 0.003). The Mann–Whitney U test results show that there is no significant difference between capitals of the G1 and G2 households. G3 only differs in human capital from G1 and G2 households (see Table 3). The capitals of G4 are not significantly different from that of G1, but the natural capital and social capital of G4 are significantly different from G2. The main difference between G4 and G3 is in natural capital. The natural capital and physical capital of G5 are not significantly different from the other four groups, but its social capital and financial capital are significantly different from G1 and G2, and its human capital is different from the other four groups.




3.4. The Impact of Livelihood Capitals on Livelihood Strategies


As Table 4 shows, poor housing conditions, fewer productive tools, less participation in economic cooperation organizations, more durable goods, more relatives that are cadres, public officials and migrant workers, higher education levels and annual year income are the main reasons that households turn from part-time agriculture to full-time job livelihood strategy. Expect for education level, these factors are also main factors that households turn to both full-time and part-time job livelihood strategy. However, the impact of housing conditions and the number of cadres/public officials among relatives on both full-time and part-time livelihood strategy are opposite to that on full-time job livelihood strategy. Besides, high labor capacity of household members significantly promotes households adopting part-time agriculture livelihood strategies to choose both full-time and part-time livelihood strategies while the larger area of household owned economic forest prevents households from turning to this livelihood. For households adopting the part-time job livelihood strategy, the area of economic forest, housing conditions and productive tools, the number of household cadres/public official relatives, participated economic organizations, education level and annual year income have a negative effect on households adopting part-time agriculture livelihood to choose this livelihood. Household durable goods, labor capacity and professional skills of members, as well as the migrant worker in relatives encourage households to engage in part-time jobs. Better housing conditions, more productive tools, participation of more economic cooperation organizations, higher education levels, professional skill and higher income have a positive effect on households to turn to subsidized livelihood strategy, while area household economic forest, household durables, the number of cadres/public officials among relatives and migrant workers, labor capacity and household deposits inhibit the shift to this livelihood strategy from part-time agricultural livelihood. Physical capital and social capital have the opposite effect on the shift of households to turning to subsidized livelihood strategy and full-time job livelihood. Interestingly, the farmland owned by the household has no effect on the choice of household livelihood strategy, as well as the commonly used social capital indicator: household communication expense.



We also conducted multiple regression of livelihood diversity on livelihood capitals. However, the model is poor fitted, indicating that the impact of livelihood capitals on livelihood diversity is not significant (adjusted R2 < 0.05).





4. Discussion


4.1. Livelihood Characteristics of Ethnic Minorities Rural Households in Chongqing, China


The livelihood activities of the Tujia and Miao rural households in Chongqing show the characteristics of diversification, as well as the characteristics of transition from traditional livelihoods. There are 29 kinds of livelihood activities in the study area. Some rural households keep traditional agricultural production activities (30.33%), such as planting, breeding, hunting and fishing, but more households fully engaged into modern production activities (69.67%). Income from agricultural livelihood activities only accounts for 8.71% of the total income. Agricultural production income is low, and it is unable to support rural households as the main source of income [34]. Large number of rural households engaged in agricultural production activities only to meet the consumption needs of the family, rather than to obtain disposable income (47.61%). Through the analysis of livelihood diversity, it was found that 76.03% of households adopted multiple livelihood methods (LDI > 0), which proves that rural household livelihood strategy in the study area is characterized by livelihood diversification. The diversity of livelihoods is not temporary, but a long-term feature of farmers’ livelihoods [35]. It is commonly adopted by rural households in developing countries to reduce their livelihood vulnerability, ensure food security and reduce the threat of famine and increase income [36]. Ellis summarized the six factors that affect the diversity of livelihoods in developing countries: seasonality, risk, labor markets, credit markets, asset strategies, and coping behavior. She believes that diverse livelihood strategies are useful for managing seasonal, risky and unsound markets [35]. Through multiple regression analysis, livelihood capitals were found to have no significant impact on the livelihood diversity based on the Shannon Weir Index. Study on the influencing factors of livelihood diversity, the impact of livelihood diversity on livelihood strategies and livelihood consequences are required to further reveal characteristics of the rural household livelihoods and supply sustainable livelihood approach study.




4.2. Clustering Results of Livelihood Strategies


In most livelihood research, the livelihood strategy adopted by rural households are grouped by agriculture and non-agriculture. In recent years, there has also been emerging literature using clusters of income composition to distinguish rural households’ livelihood strategies. The different clustering results of livelihood strategies are caused by different livelihood characteristics of the corresponding study area. Liu et al. (2020) grouped the rural households in Inner Mongolia into only breeding small livestock, mainly breeding small livestock, mainly breeding large livestock, only breeding large livestock and non-breeding livestock, and found the factors affecting livelihoods [37]. Using livestock species to classify livelihood strategies of Inner Mongolian rural households well distinguished the characteristics of local households living on livestock. The ecological migration policy in Miyun Reservoir caused a large amount of labor migration. Peng et al. (2017) divided the livelihoods of rural households in the Miyun Reservoir in China into agricultural, local non-agricultural and labor migration based on the clustering method. The livelihood activities of the Tujia and Miao ethnic minorities in this study are characterized by smallholder planting and breeding. In this study, we clustered the livelihood strategies of rural minority households in Chongqing into five groups [33]. Since this livelihood feature of peasant economy is popular in Chinese rural households, the clustering results of livelihood strategies in this study may also be similar to the clustering results of non-ethnic rural households. More research is required to verify this solution.




4.3. Livelihood Capitals and Their Impact on Household Livelihood Choice


Household livelihood capitals are restricted by local external environments and impact household livelihood strategies. In this study, there is no significant difference in the physical capital of households with different livelihood strategies. Buying houses and household appliances after earning money is a common consumption habit of rural households in the study area, as well as other Chinese rural area. Less natural capital is believed to be an important reason for rural households to adopt non-agricultural livelihoods [21]. In this study, there is no significant difference in natural capital among groups except G4. This can be explained by the limited farmland area caused by mountainous terrain in Chongqing. Social capital distinguishes the higher-income G1 and G2 households from the other three groups. Studies have shown that social capital is of great significance for formulating policies to reduce the vulnerability of rural households’ livelihoods [38]. Malherbe et al. analyzed the livelihood strategies of rural coastal communities on Solomon Island, and believed that social capital can reduce the vulnerability of rural coastal communities, and suggested that social capital should be retained when formulating policies for coping with climate change [39]. Ethnic minorities have strong internal social identity and ethnic cohesion. When formulating and implementing policies in ethic area, taking the role of social capital into consideration would facilitate the policy implication. Human capital is significantly different in the G5 households who have the lowest income. There is no significant difference in financial capital between the G3 and G5 households which have lower income, but the financial capital of the G5 households which have the lowest income are significantly different from the other groups. Studies have shown that high financial capital encourages rural households to engage in high-return or capital-intensive production activities. However, the differences in property income among groups is not obvious in the study area. This may be explained by the low financial capital in the study area.



Most livelihood capitals impact the way that households choose their livelihood strategies. Therefore, the reallocation of livelihood capital within households would promote households to turn to different livelihood strategies. As the eco-environment is vulnerable in the study area and part-time agriculture is prone to degrade local ecosystems through firewood, pesticide and fertilizer consumption, shifting from part-time agriculture to other livelihoods, except for subsidized livelihood strategy, would protect the local environment and increase the household income at the same time [40]. Households with subsidized livelihood strategies are constrained by their economic forest area, household durables, the number of cadres/public officials in relatives and migrant workers, labor capacities and savings. Improving these livelihood capitals would help them improve their livelihood status. In this study, the multiple regression method was adopted to explore the impact of livelihood capital on livelihood strategies. However, existing studies have found that there is also an interaction between various capitals [37]. Ignoring the interaction between livelihood capital may lower the credibility of research on the relationship between livelihood capital and livelihood strategy. The relationship between livelihood capitals and strategies needs to be further clarified in future research.



Ethnic minority households in Chongqing live in remote mountainous area, with relatively low economic development level and vulnerable eco-environment. In this relative disadvantage context, launching social and ecological innovation actions supported by government subsidies is another possible approach to improve household livelihood level as well as local eco-environment [6,41]. Community Gardens, for example, were proven to be an effective social-ecological innovation approach to lower temperature, increase cultural cohesion and provide job opportunities at the same time [41].





5. Conclusions


Through the questionnaire survey, the study investigated the livelihood strategy of the ethnic minorities Tujia and Miao in Chongqing, China. The number of livelihood activity types in the study area reached 29. Planting, other part-time jobs, government subsidies, construction working, and breeding are the five livelihood activities with the largest number of household members engaged within them. However, the top five livelihood activities with the highest sum of income are different, which are other part-time work, construction working, planting, factory working and other fixed wage livelihood types, correspondingly. The income from agricultural production is low and unable to support households as the main income source. The livelihood strategies of the rural households in the study area are clustered into five groups, which are full-time job, both full-time and part-time job, part-time agriculture, part-time job and subsidized livelihood strategy. Diversified livelihood strategy is popular in the study area. Except for physical capital, households adopting different livelihood strategies are significantly different in their livelihood capitals. A number of livelihood capitals impact the way that households choose their livelihood strategies, but the livelihood capitals have no significant impact on the livelihood diversity based on the Shannon Weir Index. Shifting from part-time agriculture to other livelihood strategies, except for subsidized livelihood strategy, through the reallocation of livelihood capital within households would protect the local environment and increase the household income at the same time. The clustering results of this study may be similar to the livelihood results of typical Chinese rural households, which requires more research to verify. Future research needs to further explore the relationship between livelihood capital and livelihood strategies considering the interactions between livelihood capital.
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Figure 1. Location of the study area in Chongqing, China. 
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Figure 2. (a) shows the frequency of ethnic minorities rural household livelihood activities in Chongqing, China; (b) shows the corresponding income of livelihood activities. 
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Figure 3. Boxplots displaying the differences in the income composition among the five family groups. G1 to G5 under the x-axis represent the family groups identified by cluster analysis. The boxes, horizontal lines in the boxes, and whiskers represent the interquartile range, median, and value ranges of the variables, respectively. The lower-case letters above the whiskers are the results of pairwise comparisons, with the same letters indicating no difference at p ≤ 0.05. 
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Figure 4. The distribution of rural livelihood capitals (Left: the spider diagram of livelihood capital indicators; Right: the livelihood capital pentagon); N1—Farmland household owns (mu, here 1 m2=0.0015 mu); N2—Economic forest household owns (mu); P1—House condition; P2—Household durable goods; P3—Productive tools; S1—Communication cost (Yuan/year); S2—Number of cadres/public officials among relatives; S3—Number of participated economic cooperation organizations; S4—Number of migrant workers in relatives; H1—Labor capacity; H2—Education level of members; H3—Professional skills of members; F1—Annual income (Yuan/year); F2—Saving; N—Natural capital; P—Physical capital; S—Social capital; H—Human capital; F—Financial capital. 






Figure 4. The distribution of rural livelihood capitals (Left: the spider diagram of livelihood capital indicators; Right: the livelihood capital pentagon); N1—Farmland household owns (mu, here 1 m2=0.0015 mu); N2—Economic forest household owns (mu); P1—House condition; P2—Household durable goods; P3—Productive tools; S1—Communication cost (Yuan/year); S2—Number of cadres/public officials among relatives; S3—Number of participated economic cooperation organizations; S4—Number of migrant workers in relatives; H1—Labor capacity; H2—Education level of members; H3—Professional skills of members; F1—Annual income (Yuan/year); F2—Saving; N—Natural capital; P—Physical capital; S—Social capital; H—Human capital; F—Financial capital.



[image: Sustainability 12 08166 g004]







[image: Table] 





Table 1. Livelihood capital evaluation index system.
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Livelihood Capital

	
Indicator

	
Note






	
Natural capital (N)

	
Farmland household owns (N1)

	
Area/mu




	
Economic forest household owns (N2)

	
Area/mu




	
Physical capital (P)

	
House condition (P1)

	
Housing valuation, living area per capita, housing structure, types of drinking water sources, types of sanitation facilities and owning of other houses




	
Household durable goods (P2)

	
Percentage of objects household owns




	
Productive tools (P3)

	
Percentage of objects household owns




	
Social capital (S)

	
Communication cost (S1)

	
Yuan/year




	
Cadres/Public officials among relatives (S2)

	
Number




	
Participated economic cooperation organization (S3)

	
Number




	
Migrant workers in relatives (S4)

	
Number




	
Human capital (H)

	
Labor capacity (H1)

	
Assign value according to age and labor employment status




	
Education level (H2)

	
Assign value according to academic qualifications




	
Professional skill (H3)

	
Assign value according to occupation type and mastered skill




	
Finance capital (F)

	
Annual income (F1)

	
Yuan/year




	
Saving (F2)

	
Dummy variable
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Table 2. Income sources and corresponding livelihood activities of rural households.
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	Income Sources
	Household Livelihood Activity Types





	Agricultural income
	planting; breeding; gathering; hunting; fishing



	Fixed salary
	factory worker; village officials; government staff; teacher; medical staff; soldier; other fixed salary livelihood types



	Part-time job income
	construction worker; transportation worker; catering and commercial waiter; cultural and entertainment waiter; housekeeping; other part-time jobs



	Household operating income
	household processing industry; household handicraft industry; household catering and accommodation; household wholesale and retail; household transportation; other household operating jobs



	Property income
	land lease; housing lease; other investment



	Transfer payment
	government subsidies; gifts from relatives and friends; pension







Table 2 is adopted from the survey results and national statistical yearbook.
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Table 3. Mann–Whitney U test of livelihood capitals.
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	G1
	G2
	G3
	G4
	G5





	N
	ab
	a
	a
	b
	ab



	P
	a
	a
	a
	a
	a



	S
	ab
	a
	abc
	bc
	c



	H
	a
	a
	b
	ab
	c



	F
	a
	a
	ab
	a
	b







The same letter refers that there is no significant difference within the 95% confidence interval between groups. N—Natural capital; P—Physical capital; S—Social capital; H—Human capital; F—Financial capital.
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Table 4. Impact of rural household livelihood capitals on livelihood strategies.
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	Livelihood Capital Indicators
	Full-Time Job
	Both Full-Time and Part-Time
	Part-Time Job
	Subsidized Livelihood Strategy





	N1
	0.006
	−0.003
	−0.022
	−0.003



	N2
	0.041
	−0.044 *
	−0.180 ***
	−0.185 ***



	P1
	−1.147 ***
	0.230 ***
	−0.331 ***
	2.696 ***



	P2
	0.373 ***
	0.335 ***
	0.998 ***
	−3.284 ***



	P3
	−0.331 ***
	−1.614 ***
	−0.894 ***
	1.390 ***



	S1
	−0.0001
	−0.00002
	0
	0.0001



	S2
	0.257 ***
	−0.012 ***
	−1.170 ***
	−0.011 ***



	S3
	−0.203 ***
	−0.169 ***
	−1.403 ***
	0.041 ***



	S4
	0.116 ***
	0.062 ***
	0.040 *
	−0.013 ***



	H1
	0.028
	0.113 ***
	0.151 ***
	−0.189 ***



	H2
	0.040 ***
	−0.01
	−0.132 ***
	0.046 ***



	H3
	0.187 ***
	0.151 ***
	0.166 ***
	0.147 ***



	F1
	0.351 ***
	0.070 ***
	−0.412 ***
	0.239 ***



	F2
	−0.00001
	0
	−0.00001
	−0.0001 **



	Constant
	−1.752 ***
	−1.870 ***
	−0.321 ***
	1.068 ***







Pseudo R2: McFadden: 0.1480453; CoxSnell: 0.3371577; Nagelkerke: 0.3595138; Reference group: part-time agriculture; * p < 0.1; ** p < 0.05; *** p < 0.01.
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