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Improving livelihood capital is beneficial for implementing China’s rural revitalization strategy (RRS); however, researchers have not focused on the regional attributes of livelihood capital. Thus, this study proposes a new concept of regional livelihood capital to guide RRS implementation. A comprehensive measurement method and official government statistics were used to analyze regional livelihood capital characteristics in Diqing. The results demonstrate that, from 1993 to 2020, Diqing’s regional livelihood capital index increased steadily from 0.058 to 0.356, and its structure continued to diversify; however, its level remains low. The natural capital index fluctuated between 2.044 and 2.284 and always had absolute advantages. The financial capital index increased rapidly from 0.024 to 1.396 and is the core driving force for the growth of regional livelihood capital. The physical capital index increased steadily from 0.056 to 0.456. The growth of the social and human capital index was slow and weak, with an average annual growth rate of only 4.42% and 1.07%, respectively, which represents a weakness in regional livelihood capital. Based on regional livelihood capital characteristics and Diqing’s economic circumstances, a targeted rural revitalization model was developed according to the dynamics of the organic system of regional livelihood capital, in which natural capital is considered the foundation, financial capital is the power, physical capital is the medium, and social capital and human capital are the ultimate goals. The main direction of energy is “natural capital → financial capital → physical, social, and human capital.” Simultaneously, reverse energy feedback should also be emphasized to promote the sustainable operation of this system. This study provides a new theoretical perspective of regional livelihood capital for the implementation of RRS and guidance for the practice of RRS in Diqing and other similar areas.
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1 INTRODUCTION
Rural poverty is an objective phenomenon in the history of human socioeconomic development (Tania, 2009; Shcherbak et al., 2020). Particularly, in developing countries, increasing urban polarization has caused rural areas to fall into a more desperate situation (Wang and Wan, 2015), leading to various problems, such as pressure on agriculture (Venables, 2018), infrastructure shortages (Onitsuka and Hoshino, 2018), and low incomes for farmers (Africano and Collado, 2017). These problems have further exacerbated rural poverty. Subsequently, governments worldwide have implemented policies and measures to promote rural development (Marsden, 2010; Deng et al., 2022).
In China, the world’s largest developing country, the government implemented policies that emphasized cities over rural areas to reverse the slow economic growth and low productivity that characterized the early days of China (Huang et al., 2020). Subsequently, the gap between urban and rural areas widened, and 80% of people living with long-term, large-scale, and intergenerationally transmitted poverty are concentrated in the vast rural areas (Liu M. et al., 2020). Although the Chinese government has made remarkable achievements in poverty alleviation, with 770 million people being lifted out of absolute poverty as of 2020, relative poverty persists in rural areas. To reduce poverty and promote the sustainable development of rural areas, the rural revitalization strategy (RRS), one of China’s most important national development strategies (Liu, 2018), was first proposed at the 19th National Congress of the Communist Party of China in 2017. It aims to revitalize rural ecology, industries, culture, organizations, and talent to narrow the gap between urban and rural areas (Liu Y. et al., 2020). Compared with poverty alleviation focusing on poor rural areas, the RRS covers almost all rural areas and emphasizes positive interaction and integration between urban and rural areas at a macro-regional scale.
The RRS was proposed to solve the problem of rural poverty. The direct cause of poverty is the unsustainability of livelihoods (Scoones, 2009), which is fundamentally caused by the lack of livelihood capital (Roberts and Yang, 2003; Chowdhury, 2021). Livelihood capital is the sum of all available capital and conditions for people to make a sustainable livelihood (Wang et al., 2021a). It is the basis for resisting livelihood risks, choosing livelihood strategies, and achieving livelihood goals, as well as for policy intervention in rural development projects (Bhandari, 2013). Livelihood capital enrichment and RRS implementation are unified in value orientation, with the common goal of promoting the sustainability of people’s livelihoods. In addition, the United Kingdom government’s sustainable livelihoods approach (SLA) divides livelihood capital into natural, physical, financial, social, and human capital (DFID, 2000). These sub-capital forms are strongly linked to the RRS objectives (Figure 1). Both natural capital and ecological revitalization pertain to natural resources and the environment; physical capital, financial capital, and industrial revitalization focus on economic development; social capital and the revitalization of culture and organizations are aimed at social services; and human capital and the revitalization of talent focus on human resources (Liu M. et al., 2020; Chen et al., 2021). Therefore, livelihood capital can support the implementation of the RRS and provide a new theoretical perspective. It is an important theoretical basis for exploring the rural revitalization model.
[image: Figure 1]FIGURE 1 | Links among rural poverty, the RRS, and livelihood capital.
As the core part of the SLA, livelihood capital has become the focus of many studies, mainly involving sustainable livelihoods (Marulanda et al., 2020; Yang et al., 2021; Azumah et al., 2022; Yan et al., 2022), poverty eradication (Zhang et al., 2020; Wang et al., 2021b), and public policy (Hua et al., 2017; Jin et al., 2021), and fruitful research results have been obtained. Subsequently, the five forms of sub-capital have become a popular research tool for quantitative measurement and an entry point for exploring relevant practical problems (Roberts and Yang, 2003; Chen et al., 2013; Zhang C. et al., 2019). However, most research has focused on micro-individuals (individuals or families) rather than macro-regions. Although the research on micro-individuals is significant for formulating personalized assistance measures for similar individuals, its instructiveness may be limited when implementing the RRS at a larger regional scale. Therefore, this study proposes the concept of regional livelihood capital to meet the practical needs of implementing the RRS and promote the use of livelihood capital in macro-regional research.
Diqing is one of the most representative and typical extreme poverty areas in China. Although Diqing has reduced absolute poverty (according to the poverty standard set by the Chinese government in 2020), it still faces the risk of returning to poverty and the pressure of RRS implementation. Scientifically implementing the RRS to promote rural sustainability is a major issue for Diqing and urgently requires a response. Hence, this study uses the regional livelihood capital concept to develop a rural revitalization model for Diqing and provides a practical case for its use in RRS implementation. The main objectives of this study are as follows: 1) demonstrating the concept of regional livelihood capital; 2) using a reasonable evaluation index system, measurement method, and regional comparison to analyze the characteristics of regional livelihood capital; and 3) establishing a targeted rural revitalization model for Diqing as per the regional livelihood capital characteristics.
2 DEMONSTRATION OF CONCEPTS
2.1 Individual and regional poverty
The original meaning of poverty refers to the lack of material items, money, and ability required to make a living among individuals, families, or specific groups (Konkel, 2014). With the development of poverty research, defining poverty from a geographical perspective has gained traction in academic discourse. Poverty is increasingly considered the result of a lack of geographical capital (Misturelli and Heffernan, 2010). Therefore, by examining poverty from different perspectives, individual and regional poverty have gradually become leading poverty concepts (Nallari and Griffith, 2011; Michálek and Madajová, 2019; Zhou and Liu, 2019; Hou et al., 2022). Individual poverty is defined using a micro-perspective and refers to the definition outlined previously. It also includes the deprivation of the right and opportunity to earn a living (Lo Bue and Palmisano, 2020). Regional poverty is defined using a macro-perspective as the decoupling of people, environment, and industry, focusing on the place where poverty occurs and the relationship between poverty and the environment (Liu et al., 2017). Individual and regional poverty affect each other, as individual poverty has a positive amplification effect and its accumulation will lead to regional poverty. In contrast, regional poverty caused by geographical disadvantage will also disadvantage individuals and further aggravate individual poverty. An analysis of individual poverty cultivates the endogenous development ability of people living in poverty, whereas an assessment of regional poverty is conducive to creating favorable development conditions in poverty regions. Subsequently, individual and regional poverty should be addressed to alleviate poverty.
2.2 Individual and regional livelihood capital
Poverty is the direct consequence of the long-term lack of livelihood capital (Su et al., 2009). According to the logic that poverty includes individual and regional poverty, livelihood capital can also include individual and regional livelihood capital. Just as the lack of individual livelihood capital causes individual poverty, regional poverty is also caused by the lack of regional livelihood capital (Figure 2).
[image: Figure 2]FIGURE 2 | Basic contents of poverty and livelihood capital.
Individual livelihood capital is the sum of all resources and conditions available for livelihood owned by an individual or family, and it emphasizes the private attributes of livelihood capital (Oladele and Ward, 2017). Individual livelihood capital is the focus of most current research and has been widely recognized in academia (Gentle and Maraseni, 2012; Fang et al., 2014; Liu and Xu, 2016; Xu et al., 2019). However, people’s livelihood is closely related to their geographical environment. Different geographical environments will inevitably lead to different livelihood strategies and results, ultimately caused by the differences in regional livelihood capital in different regions (Berchoux and Hutton, 2019). Regional livelihood capital can be considered the sum of all resources and conditions available for livelihood provided by a specific regional environment (Xu et al., 2018). It emphasizes the regional attributes of livelihood capital. Regional livelihood capital focuses on the relationship between livelihood and the environment (Horsley et al., 2015). The regional livelihood capital amount can reflect the difficulty in making a living in specific regional environments.
In conclusion, both individual and regional livelihood capital are people-oriented. However, there are differences in the “people” they target. For individual livelihood capital, the word “people” refers to individuals or families, whereas regional livelihood capital regards “people” as all people in a specific region (Ghosh and Ghosal, 2021). Research on individual livelihood capital can explore how to develop sustainable livelihoods for individuals or families living in poverty (Liu et al., 2021a). Research on regional livelihood capital can explore sustainable development approaches (Singh and Hiremath, 2010). Thus, this study divides livelihood capital into natural, physical, financial, social, and human capital and distinguishes between individual and regional livelihood capital (Table 1).
TABLE 1 | Differences between individual livelihood capital and regional livelihood capital.
[image: Table 1]3 MATERIALS AND METHODS
3.1 Study area
Diqing is a representative area of extreme poverty in China, with a weak foundation for rural development, making it an ideal case for this study. Its geographical environment is complex. Diqing is near the southwest border of China in Yunnan Province (Figure 3). It has an average altitude of 3,380 m, with 5,254 m between its highest and lowest points; 94% of its area is mountainous, and 60% of the region has an area with a slope greater than 25°. It is characterized by surface fragmentation, vertical zonality, and a stereoscopic climate. The Lancang and Jinsha rivers run through Diqing from north to south, and most people living in poverty are scattered between more than 20 villages on both sides of these rivers. Mountainous natural conditions lead to a sparse population and a high cost of infrastructure construction and maintenance, which is one of the reasons for the lack of human and physical capital. In addition, the ecological security of Diqing is of great significance to China (Hillman, 2010), and the contradiction between ecological protection and economic development is prominent. However, the complex geographical environment is rich in natural resources, and owing to the location of the Hengduan Mountain tectonic belt, Diqing is a famous metal, rare metal, and non-metal mineral area in China. Diqing is also rich in biological resources and has unique tourism resources. These elements together embody Diqing’s natural capital.
[image: Figure 3]FIGURE 3 | Map of Diqing in Southwest China.
Diqing’s socioeconomic development is also underdeveloped, with a low starting point for such development. In 1950, Diqing was liberated from the feudal serfdom society, and in 1978, with economic reform and opening up, it shifted from a planned economic system to a market economic system. In 1993, marked by the Poverty Alleviation Office Meeting held by the People’s Government of Yunnan Province in Diqing, development in Diqing accelerated. Nevertheless, socioeconomic development remains underdeveloped. In 2020, Diqing achieved a total GDP of 26.694 billion yuan, comprising only 1.09% of the GDP from 6.06% of the land in Yunnan Province, and was ranked 15th among the 16 regions in the province. This has led to a neglect of financial and social capital in Diqing, as there has been insufficient investment in social services, such as education, medicine, and culture.
3.2 Data source
The data used in this study were obtained from the official statistics of local governments using the Statistical Yearbook of Diqing, Yunnan Statistical Yearbook, and Statistical Communique of National Economic and Social Development, which can be obtained from the official websites of the Yunnan Provincial Bureau of Statistics (http://stats.yn.gov.cn/) and the statistical information network of China (http://www.tjcn.org/). The research team had been engaged in the rural development of Diqing for a long time, established a good cooperative relationship with the relevant departments of the local government, and visited Diqing for field investigation and data collection in September 2018, August 2019, October 2020, and September 2021. In addition, the 1:500000 DEM datum of Yunnan Province used to calculate the relief degree of land surface (RDLS) was obtained from the geospatial data cloud website of the Computer Network Information Center of the Chinese Academy of Sciences (http://www.gscloud.cn), and the geographic coordinate system is WGS_1984_Albers. Basic data, such as average altitude, average elevation difference, flat area, and regional area, were calculated and extracted using ArcGIS10.2.
3.3 Methods
3.3.1 Comprehensive measurement of regional livelihood capital
In this study, regional livelihood capital was divided into natural, physical, financial, social, and human capital. The specific elements reflecting their characteristics were selected as evaluation indicators based on the following principles: 1) rationality and accessibility: the indicators should objectively reflect the level of regional livelihood capital, ensure the scientific nature of the evaluation results, and be obtained from authoritative official channels; 2) comprehensiveness and perspicacity: the indicators should comprehensively reflect the stock and quality of regional livelihood capital at the present stage and predict its future development trend; and 3) particularity and universality: the regional particularity of Diqing and its universality in horizontal comparison with other regions should be considered. On this basis and referring to previous studies, the natural capital indicators were natural resources (mainly agricultural) and natural environmental conditions (Hu, 2014); physical capital indicators were regional daily consumer goods, infrastructure, transportation, and housing (Fang et al., 2014); financial capital indicators were economic development and people’s income in the region (Kuang et al., 2020); and social and human capital indicators were regional social security and social services (Naithani and Saha, 2020) and the quantity, quality, and employment of people in the region, respectively. Therefore, 26 indicators were selected to establish a regional livelihood capital evaluation index. The calculation method of each indicator is described in Table 2. The measurement of RDLS will be described separately, and the weights will be calculated using formula (2).
TABLE 2 | Evaluation index system of regional livelihood capital.
[image: Table 2]The regional livelihood capital evaluation index system is a comprehensive evaluation index system including five dimensions and 26 specific indicators. At present, there are few measurement methods specifically for regional livelihood capital, but the weighted summation, vector summation, and polygon area methods have achieved good results in relevant fields (Liu and Xu, 2016; Lind, 2019; Liu et al., 2021b). Among them, the weighted summation method is commonly used in one-dimensional measurements. The polygon area method is more suitable for an evaluation index system with more positive indicators and reflects the indispensability of all dimensions. Therefore, the weighted summation method measures each sub-capital, and the polygon area method integrates regional livelihood capital. The steps are outlined in the following paragraphs.
First, the range standardization method compares indicators with different units and dimensions (Dong et al., 2021). The formula is as follows:
[image: image]
where Zij is the standardized value of the jth indicator of sub-capital i, Xij is the original value of the jth indicator of sub-capital i, and Xmin and Xmax are the minimum and maximum of all data of the jth indicator of sub-capital i, respectively.
Second, in order to avoid artificial subjectivity and the irrationality of the equal weight method, the entropy method is used to objectively determine the weight of 26 indicators. The entropy method determines the weight according to the amount of information entropy carried by each indicator, which has been widely used in many studies (Ding et al., 2016; Zhao et al., 2018). Its algorithm is as follows:
[image: image]
where pij is the proportion of the jth indicator value of sub-capital i, eij is the entropy of the jth indicator of sub-capital i, dij is the information entropy redundancy of the jth indicator of sub-capital i, and wij is the weight of the jth indicator of sub-capital i.
Third, the weighted summation method is used to measure the sub-capital index:
[image: image]
where Nci is the natural capital index, Pci is the physical capital index, Fci is the financial capital index, Sci is the social capital index, Hci is the human capital index, wij is the weight of the jth indicator of sub-capital i, Zij is the standardized value of the jth indicator of sub-capital i, and n is the indicator quantity of sub-capital i.
Finally, the polygon area method integrates the regional livelihood capital index. This method is an approach for comprehensive measurements. It extends outward with multiple lines of common points to form a polygon, and the length of these lines is regarded as the value of each dimension. In contrast, the area of the polygon is regarded as the value of the comprehensive measure (Liu and Xu, 2016). The five sub-capital forms are drawn as five lines with common points to form a regional livelihood capital pentagon (Figure 4).
[image: Figure 4]FIGURE 4 | Regional livelihood capital pentagon.
In Figure 4, O is a common point, and Nc, Pc, Fc, Sc, and Hc represent natural, physical, financial, social, and human capital, respectively. α is the included angle of five lines (α = 360°/5 = 72°), and the area of pentagonal NciPciFciSciHci is defined as the regional livelihood capital index (RLCI). According to the relevant geometric knowledge, the calculation is as follows:
[image: image]
3.3.2 Relief degree of land surface
RDLS comprehensively represents regional altitude and surface fragmentation and is one of the important indicators for geomorphological classification (Feng et al., 2008). Some extant studies have proven that there is a significant negative correlation between RDLS and regional socioeconomic development (Liu et al., 2015; Zhang J. et al., 2019). Particularly, in the mountainous Yunnan Province, the obstacles of land surface relief to regional socioeconomic development are more prominent (Zhu et al., 2020). As a natural geographical representation, large RDLS will inevitably lead to natural capital disadvantage, so it is considered an important indicator for evaluating natural capital. The formula is as follows:
[image: image]
where RAA is the regional average altitude, RAED is the regional average elevation difference, FA is the flat area of the region (according to the mapping standard of the China geomorphic map, an elevation difference of less than or equal to 30 m is regarded as flat (Feng et al., 2008)), and A is the area of the region.
3.3.3 Contribution degree of indicator
The contribution degree of indicator (CDI) is a quantitative evaluation of the effect of each indicator on the evaluation results to identify the importance of these indicators (Alkire and Foster, 2011a). It can also be used to quantitatively describe the impact of different dimensions on the measurement results (Alkire and Foster, 2011b). In this study, CDI is used to explore the impact of various indicators on regional livelihood capital to identify meaningful indicators and reflect the development trend of the contribution of natural, physical, financial, social, and human capital to regional livelihood capital. The formula is as follows:
[image: image]
where CDIij is the contribution degree of indicator of the jth indicator of sub-capital i, wij is the weight of the jth indicator of sub-capital i, and Zij is the standardized value of the jth indicator of sub-capital i.
3.3.4 Diversification index
The diversification index (DI) is used to quantitatively describe the diversification degree of regional livelihood capital, that is, the proportional relationship and equilibrium degree of each sub-capital that comprises regional livelihood capital (Yang et al., 2014; Shahzad et al., 2021). Because this study involves the five forms of sub-capital, the maximum DI is 0.8 (1–1/5 = 0.8), and the minimum is infinitely close to 0. DI depends on the inequality of different dimensions (natural, physical, financial, social, and human capital). The higher the DI, the stronger the stability of the regional livelihood capital structure. The formula is as follows:
[image: image]
where DI is the diversification index of regional livelihood capital, Vi is the value of ith sub-capital index, Nci is the natural capital index, Pci is the physical capital index, Fci is the financial capital index, Sci is the social capital index, and Hci is the human capital index.
These methods consider the time series from 1993 to 2020 (the period of rapid development of Diqing). The raw data of each year need to be obtained and used to calculate the relevant index (except RDLS because 23 years is too short for RDLS, and its change can be ignored).
4 RESULTS
4.1 Analysis of the development of regional livelihood capital
The measurement results of RLCI in Diqing are illustrated in Figure 5. From 1993 to 2020, Diqing’s RLCI increased steadily from 0.058 to 0.356, with an average annual growth rate of 6.98%. During this period, the growth rate was relatively slow, with an average annual growth rate of 4.98%. From 2009 to 2020, mainly due to the rapid development of financial capital, the RLCI entered a period of rapid growth, with an average annual growth rate of 10.25%.
[image: Figure 5]FIGURE 5 | Development of regional livelihood capital in Diqing (1993–2020).
Natural capital fluctuates significantly. From 1993 to 2020, Nci fluctuated between 2.044 and 2.284, with a slight increase. This reflects that the ecological and environmental protection policies and measures in Diqing have, to a certain extent, succeeded in promoting natural capital. From the CDI, the change in the “per capita amount of water resources” is the key factor causing the fluctuation of natural capital, as illustrated in Figure 6A. In 2001, 2006, 2009, 2010, and 2016, Diqing suffered drought, resulting in water shortages; in 2010, the drought threatened the livelihood of some peasant households. Overall, the CDI of the five natural capital indicators is trending downward, with the “per capita amount of water resources” decreasing most significantly.
[image: Figure 6]FIGURE 6 | Development of CDI in Diqing (1993–2020). (A) Natural capital. (B) Physical capital. (C) Financial capital. (D) Social capital. (E) Human capital.
Physical capital grew steadily. From 1993 to 2020, Pci gradually increased from 0.056 to 0.456, with an average annual growth rate of 8.08%. Particularly, after 2010, the growth trend is more obvious. From the CDI, the five physical capital indicators are rising, as illustrated in Figure 6B, with the “per capita rural investment in fixed assets” and “per capita retail sales of consumer goods” increasing significantly, demonstrating that fixed assets and daily consumer goods are the key factors for the growth of physical capital. These findings indicate that, since 2010, the measures implemented to increase fixed asset investment and promote poverty alleviation have led to the rapid development of rural life and production infrastructure in Diqing, which are critical to the growth of physical capital.
Financial capital increased significantly. Fci increased rapidly from 0.024 to 1.396, with an average annual growth of 16.24%. Particularly, since 2003, Fci has maintained a high growth rate. Based on the CDI, the six financial capital indicators show a rapid growth trend, as illustrated in Figure 6C, with the “per capita gross agricultural output value of agricultural population” increasing the most, indicating that agriculture is key to the rapid growth of financial capital. In the past 40 years, Diqing has gradually transitioned from pure manual labor to semi-mechanization, and the rapid development of the agricultural economy has increased farmers’ income. In addition, the CDI of each index fluctuated slightly in 2008, possibly due to the global financial crisis and frost disasters.
Social capital grew relatively slowly. Sci increased from 0.113 to 0.363, with an annual growth rate of 4.42%. From the CDI, the five social capital indicators have different trends, as illustrated in Figure 6D. The “per capita expenditures on culture and cultural relics” and “number of hospital beds per capita” increased significantly, the “urbanization rate” increased slightly, and the “coverage of rural subsistence allowances” decreased gradually. This demonstrates the continuous improvement of cultural, medical, and educational service capabilities and the steady growth of farmers’ income. However, there is currently no regular higher education institution in Diqing, which is extremely unfavorable for the growth of social capital.
Human capital grew weakly; Hci increased slowly from 0.147 to 0.232, with an annual growth rate of only 1.70%. Based on the CDI, the five human capital indicators have different development trends, as illustrated in Figure 6E. “Total population,” “proportion of scientists and technicians,” and “average educational years of rural residents” decreased slightly, whereas the “proportion of non-agricultural population” and “proportion of rural employed persons” increased slightly. This suggests that the development of non-agricultural industries and farmers’ employment increasingly impacts human capital. Much attention should also be paid to the introduction of talent and the extension of farmers’ education.
4.2 Analysis of the structure of regional livelihood capital
The sub-capital indexes from 1993 to 2020 are illustrated in Figure 7A. The proportion of sub-capital gradually tends to be relatively balanced, and the structure of regional livelihood capital is developing toward diversification. From the CDI, natural capital has decreased significantly, from 86.25% to 48.28%, but still occupies an absolute advantage; physical capital increased steadily from 2.26% to 9.64%; financial capital increased rapidly and substantially from 0.97% to 29.51%; social capital was relatively stable and fluctuated slightly, increasing from 4.57% to 7.67%; and human capital decreased from 5.94% to 4.90% in slight fluctuations. These trends indicate that natural capital has always been the basic element in regional livelihood capital’s continuous growth, and regional economic development cannot be separated from the dependence on natural capital. In addition, regional livelihood capital DI rose from 0.2498 to 0.6623, as illustrated in Figure 7B. This demonstrates that regional livelihood welfare has become more diversified, and the stability of the livelihood capital structure has improved.
[image: Figure 7]FIGURE 7 | Development of the regional livelihood capital structure in Diqing (1993–2020). (A) Regional livelihood capital structure. (B) Regional livelihood capital DI.
From 1993 to 2020, the regional livelihood capital structure of Diqing evolved from “natural—human—social—physical—financial” to “natural—financial—physical—social—human.” Although the stability of the regional livelihood capital structure was strengthened, it is still unreasonable and requires further optimization. The proportion of natural capital remains large, demonstrating that the natural environment can provide resources for people’s livelihood, which is the foundation and advantage of Diqing. However, it also shows that people’s livelihood depends too much on natural resources, which is unsustainable if not managed effectively. Additionally, the weakness of human, social, and physical capital are obstacles to the continuous optimization of the regional livelihood capital structure.
4.3 Comparative analysis of Diqing and other regions
This study compares Diqing with other regions in Yunnan Province to clarify the comparative characteristics of Diqing’s regional livelihood capital. As illustrated in Table 3, in 2020, the RLCI of Diqing ranked 15th among the 16 regions in Yunnan Province at 0.355, indicating that the level of regional livelihood capital in Diqing was relatively low. For sub-capital, Nci ranked first in the province with 2.284, indicating that the comparative advantage of natural capital was significant. In particular, the per capita amount of water resources is as high as 28731.96 m3, which is 7.5 times that of Yunnan Province and 12.7 times that of the country. Pci and Fci ranked 15th with 0.456 and 1.396, respectively, indicating a serious shortage of physical and financial capital. In particular, the per capita gross agricultural output value of the agricultural population in Diqing is only 11408.24 yuan, far less than 25101.76 yuan in Yunnan Province and 24607.14 yuan in the country. Sci and Hci ranked last with 0.363 and 0.232, respectively, indicating that the most serious problems were the lack of social and human capital. In particular, the number of hospital beds in Diqing is only 4.87 per thousand people, lagging behind 6.89 in Yunnan Province and 6.45 in the country. The total population of Diqing is only 38,751, the smallest of the 16 regions in Yunnan Province, and the quantity and quality of human capital are seriously insufficient.
TABLE 3 | Regional livelihood capital of 16 regions in Yunnan Province in 2020.
[image: Table 3]5 THE RURAL REVITALIZATION MODEL FOR DIQING
The comprehensive measurement results indicate that, although Diqing’s regional livelihood capital has steadily increased and the structure has been continuously optimized, the quality remains low and needs to be improved. Although natural capital fluctuates, its advantages remain significant. It is the foundation of Diqing’s regional livelihood capital. The rapid growth of financial capital is the key to improving the quality and structure of regional livelihood capital, which is the core driving force for promoting the development of Diqing. However, there is a shortage of this compared to other regions. Physical capital is growing steadily, and its contribution to regional livelihood capital is also increasing. However, it remains insufficient compared with other regions. With their weak growth, social capital and human capital are at a disadvantage compared with other regions and are weaknesses in Diqing’s regional livelihood capital. In terms of actual economic development, the proportion of primary, secondary, and tertiary industries in Diqing in 2020 was 6.2:37.9:55.9, which seems to contradict its underdeveloped economy. Furthermore, the advanced development of tourism has resulted in a single tertiary industry in Diqing. However, the role of the secondary industry, mainly manufacturing, in promoting socioeconomic development has not emerged yet. Meanwhile, the tertiary industry dominated by tourism cannot drive the primary and secondary industries. The high level of the tertiary industry in Diqing does not represent a developed economy but is the result of a “virtualization” of the industrial structure (Chen et al., 2016). Improving farmers’ livelihoods fundamentally depends on the primary industry (agriculture), which is most closely related to their livelihood. The primary industry (agriculture) plays an important basic role in improving farmers’ livelihoods. However, relying on agriculture is insufficient. It needs to form a joint force with other industries to promote the RRS implementation in Diqing. Fortunately, when other forms of sub-capital are at a disadvantage, abundant natural capital provides many possibilities to develop various industries. To sum up, RRS implementation in Diqing must rely on the development and utilization of natural capital.
Based on the linkages between regional livelihood capital and the RRS objectives, the comprehensive measurement results and economic information analysis, the principle of system dynamics (Ravar et al., 2020), and the people-oriented concept, this study regards regional livelihood capital as an organic system formed by the coupling of natural, physical, financial, social, and human capital. For Diqing, if the organic system is compared to a vehicle, natural capital can be regarded as energy, financial capital as the engine, physical capital as the transmission shaft, and human capital and social capital as the wheels. Its goal is to make the car move fast and smoothly, that is, to make the wheels turn faster and more stably. Therefore, a targeted rural revitalization model was developed for Diqing according to the linkages between the forms of sub-capital and the RRS objectives (Figure 8).
[image: Figure 8]FIGURE 8 | Rural revitalization model in Diqing.
The details of the model are based on several recommendations. First, continuing to consolidate the advantages of natural capital and promoting ecological revitalization are important. Natural capital is the foundation of Diqing’s regional livelihood capital and socioeconomic development, just as a vehicle needs sufficient and high-quality energy to continue moving. Ensuring ecological security and sustainable utilization of natural resources are the primary tasks for RRS implementation. Ecological revitalization is the premise of rural revitalization. Therefore, this study recommends that ecological treatment and protection projects be carried out, with an emphasis on returning farmland to forest and grassland, protecting natural forests, and preventing and controlling environmental pollution. More attention should be paid to the supervision of agricultural and natural resources to ensure the supply of farmers’ natural means of production. The ecological compensation system should be improved so that farmers can directly benefit from ecological protection.
Second, natural capital should be transformed into financial capital to promote industrial revitalization. This is the process by which the engine converts energy into kinetic energy. However, this does not mean seeking economic growth at the cost of environmental pollution and resource destruction. Instead, it follows the concept of sustainable development to emphasize the green utilization of natural resources and the development of industries according to local conditions. Moreover, the gradually enriched financial capital can provide more economic support for the consolidation of natural capital. Therefore, ecological and industrial revitalization can be promoted simultaneously, which is a key task for RRS implementation. Judging from the development of the regional livelihood capital structure, Diqing is possibly at this stage now. This study suggests that agricultural production should be distributed professionally according to the altitude of a given area: high-altitude agricultural industry (highland barley, potato, Tibetan pig, yak, etc.) should be developed on plateaus; under-forest planting and breeding (medicinal materials, walnuts, cattle, sheep, poultry, etc.) and wild animal domestication (wild boar, Tibetan pheasant, etc.) should be developed in mountainous areas; and specialized planting (rice, corn, grape, tobacco, silkworm, etc.) and large-scale livestock and poultry breeding should be vigorously promoted in valleys. Green energy (hydropower), ecotourism, and agricultural bio-industry should be developed to increase income. Furthermore, investment in fixed assets should be increased to improve infrastructure, and priority should be given to irrigation and water conservation, transportation, factories, and other production facilities to improve economic efficiency and promote the growth of the real economy. More importantly, investment in natural ecological protection should be guaranteed.
Finally, financial capital, which is gradually enhanced, should be appropriately transformed into physical, social, and human capital to promote the revitalization of organizations, culture, and talent. The accumulation of financial capital is not the goal. However, its strong convertibility should be used to reasonably adjust the regional livelihood capital structure and enhance the ability to resist external risk shocks. This is how the engine transmits kinetic energy to the wheels, in which physical capital plays an important role. The support from physical materials, such as fixed assets and consumer goods, can greatly improve the output efficiency of financial capital and connect the channel of energy transmission from financial capital to social, human, and natural capital to increase the operational efficiency of the whole organic system. The accumulation of social and human capital is the goal of the operation of the organic system, but it is not the terminal of energy transmission. Social progress and the improvement of population quality complement each other, which produces positive energy feedback on natural, financial, and physical capital. Such a positive cycle will fundamentally strengthen the integration of regional livelihood capital and provide sustainable energy RRS implementation in Diqing. Therefore, this study recommends that actions be taken to establish rural libraries, launch higher vocational education institutions, improve the standards of rural hospitals, promote technical expertise in rural areas, and support rural community cooperatives. In this way, social progress and the improvement of population quality will, in turn, provide services for ecological protection and economic development.
In conclusion, in the organic regional livelihood capital system, the main direction of energy is “natural capital → financial capital → physical capital, social capital, and human capital,” but at the same time, there is positive reverse return energy, which needs to be the focus. Therefore, it is necessary to promote the positive energy cycle among the five forms of sub-capital and ensure the efficient and stable operation of this organic system. In this way, the objectives of the RRS can also be achieved in this process.
6 DISCUSSION
As one of the most representative poverty-stricken areas in China, Diqing is facing the practical problem of how to effectively implement the RRS. Many studies have provided solutions from different perspectives, such as improving the system construction (Lu et al., 2020), developing ecotourism (Bai and Ren, 2021), and enriching people’s spiritual world (Coggins, 2019). Therefore, it is necessary to consider the RRS implementation from a more comprehensive perspective. Livelihood capital is composed of natural, physical, financial, social, and human capital, which is highly linked with the objectives of the RRS, providing an effective perspective for RRS implementation. Based on this, the model and relevant policy recommendations developed in this study have certain practical contributions for RRS implementation in Diqing and other similar areas.
Based on the current situation, in which livelihood capital research focuses on micro-individuals and ignores macro-regions, this study puts forward a new concept of regional livelihood capital to meet the practical needs of the RRS and creatively expounds its concept and connotation. Compared with the concept of individual livelihood capital pursued by mainstream studies, regional livelihood capital regards people in a specific region as a “whole” to emphasize the relationship between people’s livelihood and the environment. However, some indicators with regional attributes have been included in the livelihood capital evaluation index system in some previous studies to reflect regional differences, such as “per capita mineral resource reserves,” “regional fiscal revenue,” “total regional population,” “number of subsistence allowances,” and “per capital area under culture” (Hu, 2014; Wu et al., 2019; Paul et al., 2020). These indicators reflect the inevitable connection between people’s livelihood and the regional environment, demonstrating this study’s theoretical contribution: livelihood capital is made up of both individual and regional livelihood capital. This can further enrich the connotation of livelihood capital and may also increase the understanding of livelihood capital in studies using a macro-regional perspective. It also provides new theoretical guidance for RRS implementation.
Based on the linkages between the forms of sub-capital and the objectives of the RRS, this study uses regional livelihood capital to develop a rural revitalization model for Diqing. It holds that the main direction of energy is “natural capital → financial capital → physical capital, social capital, and human capital” and that different sub-capitals play different roles. 1) Natural capital is the foundation. For Diqing, ecological revitalization is the premise of rural revitalization. This view is similar to a study in Iran, which demonstrated that natural capital plays a crucial role in the livelihood level and ecosystem function of residents in Zarivar (Aazami and Shanazi, 2020). 2) Financial capital is the core driving force of regional livelihood capital enrichment and should be the focus of the RRS. This is similar to a study in Sapa, Vietnam, which demonstrated that the convertibility of farmers’ financial capital could better promote other forms of sub-capital to improve their livelihood strategies (Huang et al., 2022). 3) While physical capital plays a medium role, the development of other forms of sub-capital must include physical materials. This is similar to results from a study in Chiapas, Mexico, which demonstrated that when farmers adapt to climate change, physical capital guarantees that other sub-capital forms will play a more effective role (Shinbrot et al., 2019). 4) The improvement of social and human capital is the ultimate goal of RRS implementation. This is similar to the view of a study conducted in Bangladesh that demonstrated that the sustainability of social and human capital is fundamental to the protection of forest resources (Islam et al., 2019). In particular, many other studies have confirmed the foundation of natural capital, the convertibility of financial capital, the intermediary nature of physical capital, and the intangibility of social capital (Karunarathne and Lee, 2019; Mbiba et al., 2019; Yang et al., 2021). Some studies hold different views from this study (Guo et al., 2019; Wang et al., 2021a); however, they should be interpreted in consideration of their specific situation.
Although most studies focus on individual livelihood capital, whether their findings are similar to this study largely depends on whether the study area is similar in the geographical environment and economic and social development. To take it a step further, livelihood capital has regional attributes, and the operation mode of the organic system of livelihood capital has spatial heterogeneity. Subsequently, the research on individual or regional livelihood capital should be based on a specific geographical environment. Therefore, the rural revitalization model developed in this study is not universal but is only effective for Diqing or areas similar to Diqing, which is one of its limitations. Other different types of regions need to be specifically analyzed according to the characteristics of their regional livelihood capital and geographical environment. In addition, this study uses prefecture-level regions as the research scale. Although some discoveries were made, other potential links may be found at the provincial, county, or village levels, and the research team intends to investigate this further. Moreover, most of the data in this study are based on official statistics, and the problems reflected may be relatively macro and even limited. More importantly, however, this study uses the linkages between livelihood capital, the RRS, and the principle of system dynamics to develop a rural revitalization model. This idea can be replicated in other regions to guide rural development. Following this idea, there are some possible research directions in the future, for example, performing quantitative analysis of the interaction of sub-capital forms, or examining how to comprehensively consider individual and regional livelihood capital, using statistics and field survey data to improve the livelihood capital evaluation index system, and formulating reasonable RRS policies according to the operation model of the regional livelihood capital organic system.
7 CONCLUSION
This study introduces a new concept of regional livelihood capital to develop an evaluation index system to analyze the characteristics of regional livelihood capital in Diqing. The results demonstrate that, from 1993 to 2020, Diqing’s regional livelihood capital increased steadily, and the livelihood capital structure continued to diversify, but the level remained low. Although natural capital fluctuates in terms of sub-capital forms, it still has absolute advantages and is the foundation of regional livelihood capital. The rapid growth of financial capital is the core driving force for the growth of regional livelihood capital. The growth of physical capital is stable, but it is insufficient compared with other regions. The weak growth of social and human capital is the weakness of regional livelihood capital.
Based on the results of the comprehensive measurement of regional livelihood capital and the economic information of Diqing, following the principle of system dynamics and the concept of being people-oriented, a targeted rural revitalization model was developed that regards regional livelihood capital as an organic system formed by combining natural, physical, financial, social, and human capital. Among these, natural capital is the foundation (energy), financial capital is the power (engine), physical capital is the medium (bearing), and social capital and human capital are the goals (wheels). The main direction of energy is “natural capital → financial capital → physical capital, social capital, and human capital.” Moreover, the reverse feedback of energy should also be given much attention to promote sustainability and coordinate the efficient operation of this organic system. This model can provide significant guidance for RRS implementation in Diqing and other similar poor areas. Importantly, regional livelihood capital provides a theoretical perspective for sustainable rural development.
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