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Abstract: The livelihood sustainability of rural residents has attracted a great deal of attention across
the globe, especially in remote mountain areas. In this study, we interviewed 696 householders who
were randomly selected from ‘Changtang’ (also called ‘North Tibet’), Tibetan Autonomous Region,
China. Under the sustainable livelihood index (SLI) framework, we evaluated the livelihood sus-
tainability of herder households and examined the differences between low- and high-sustainability
groups. Our findings revealed the following: (1) The livelihood sustainability of all herder households
was generally low; low-sustainability households accounted for 87.07% of the samples. (2) Social, hu-
man, and physical capitals accounted for 81.6% of the variance in the SLI of herder households. Less
physical capital was the main reason for a lower SLI. (3) Compared with high-SLI households, low-SLI
families were characterized by having a higher dependency on natural resources, fewer fixed assets,
weaker personal ability, and less participation in social organizations. Moreover, low-sustainability
households were more vulnerable to medical expenses. Our study suggests that policymakers should
pay closer attention to skills training, promote livelihood diversification, and strengthen social capital
security. These actions are recommended for global poverty reduction and to promote the United
Nations’ Sustainable Development Goals.

Keywords: sustainable livelihood; livelihood capital; rural development; pastoral area; northern Tibet

1. Introduction

The livelihood sustainability of rural residents is one of the multidisciplinary hotspots
in global research under climate change [1-4]. Farmer and herder livelihoods face more
pressure and shocks in less-developed countries, mainly in alpine and mountain regions [5].
As one of the poorest areas in the world, the livelihood sustainability of rural communities
in the Hindu Kush Himalayan (HKH) region is closely related to the achievement of the
United Nations’ Sustainable Development Goals [6,7].

Developed by the Department for International Development (DFID) of the UK, the
sustainable livelihood framework provides a tool for better understanding poverty at the
household and community levels to assist in policy making and institutional reformation.
Global changes have exacerbated the vulnerabilities of many countries and regions [8-10].
The HKH region is particularly exposed to climate change, with further implications for
the livelihoods of its residents [11]. Therefore, it is essential to disentangle the potential
unfavorable drivers of livelihood sustainability, especially in poor communities where
ecosystems are vulnerable and fragile to global change [12] and residents rely highly on
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natural resources [11]. One study revealed that climate change and extreme events have
exacerbated the instability of agro-pastoral livelihoods in countries such as sub-Saharan
Africa [13]. In addition, livelihood vulnerability may show zonal differences; thus, it is
usually necessary to identify vulnerable areas and their corresponding influencing factors
when adopting effective adaptation strategies [14].

Herder households on the Qinghai-Tibet Plateau live on traditional animal husbandry.
They have kept yaks, sheep, and goats in alpine meadows, steppes, and deserts for daily life
for thousands of years [15]. However, overgrazing and climate change over the past decades
have resulted in alpine grassland degradation on this plateau and have seriously limited
the improvement of herder livelihoods [16]. In the Tibetan Autonomous Region of China,
there were nearly 40 counties where the poverty rate (the proportion of poor residents) was
about 23.7% before 2020 [17]. Based on this, the Chinese government implemented a series
of policies, including “grazing exclusion by fencing”, “forage-livestock balance rewards”,
“eco-compensation policy (PES)”, and “targeted poverty alleviation”, to improve herder
livelihoods and conserve alpine rangelands in Tibet during the last decade [18]. Hulme
and Shepherd pointed out that anti-poverty is a complex process which requires a series
of specific policies that need government guidance and assistance. Many studies suggest
bridging policy objectives with the livelihoods of farmers and herders in underdeveloped
areas [19,20]. Research on the livelihood sustainability of herders on the Qinghai-Tibet
Plateau will provide a reasonable basis for rural development in this region.

Recently, numerous findings have shown that livelihood capital endowments can
directly affect households’ resilience and livelihood strategies in response to external
disturbances [14,21,22]. Households with large populations, little arable land, and low
incomes may be hit harder by extreme events, such as droughts [22]. Increasing financial
and social capital can reduce dependence on natural resources and promote the develop-
ment of non-agricultural economic activities [21]. In addition, the livelihood diversity of
high-altitude mountain dwellers is lower, which seriously threatens the sustainability of
farmers’ and herders’ livelihoods [23]. The International Centre for Integrated Mountain
Development (ICIMOD) developed a multi-dimensional sustainable livelihood evalua-
tion framework and incorporated a wide range of socio-economic variables that represent
human, physical, natural, financial, and social capital [24]. Although livelihood capital
endowments significantly influence the choice of livelihood strategies [21,25], livelihood
diversity plays an essential and positive role in poverty reduction [26]. In addition, human
well-being is inseparable from the environment because of its dependence on ecosystems
and their services [27]. Previous studies have emphasized the vulnerability and sensitiv-
ity of livelihoods [23,25]. However, most of these studies focus on agricultural areas or
semi-agricultural and semi-pastoral areas. They lack an exploration of the relationship
between pastoral household livelihoods and environmental factors from the perspective of
the composition and diversity of livelihood capital.

North Tibet (also called ‘Changtang’) is located in the hinterland of the Qinghai-Tibet
Plateau; here, animal husbandry is an essential livelihood strategy for local herder house-
holds [28]. Research findings have indicated that the livelihoods of residents on the Tibetan
Plateau have been severely affected by livelihood assets and institutional reforms [29,30].
One study in Ecuador demonstrated the importance of aligning program objectives with
community conservation and livelihood goals [31]. The livelihood sustainability of herder
households is still unknown under these social, ecological, and economic development
(SEED) policies in north Tibet. Another understudied concern is the difference and imbal-
ance of herders’ livelihood under these policies. The sustainability of pastoral livelihoods
in pastoral areas can only be fully understood if we can achieve a win-win situation of
livelihood sustainability and sustainable development. In this study, we conducted a
detailed survey in 2019 to answer the following two questions: (1) how sustainable is
the current livelihood of herder households? and (2) what factors affect their livelihood
sustainability in north Tibet?
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2. Materials and Methods
2.1. Study Area

North Tibet covers an area of 595 thousand km?, with an average altitude of over
4500 m. The mean annual temperature is below 0 °C, and the mean annual precipitation
ranges from 100 to 300 mm (Figure 1) [32]. The total population of north Tibet increased
from 83,900 in 1958 to 634,100 by the end of 2019. The primary livelihood of local herders is
livestock production, which accounts for 66.06%. Therefore, north Tibet represents one of
the most typical alpine pastoral areas within the Qinghai-Tibetan Plateau.
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Figure 1. Map of the study area and survey sites across Changtang, Tibetan Autonomous Region, China.

2.2. Sampling and Data Collection

We conducted face-to-face interviews with herders using semi-structured question-
naires from July to August 2020. Ten herder families were randomly selected from each of
the 76 villages in the alpine meadow, steppe, and desert zones across north Tibet (Figure 1).
Student assistants from the Tibetan University were trained before the field investigation
and served as translators to ensure that all interviewees understood the questionnaires
well. Finally, we excluded 64 households from data analyses because they did not complete
the questionnaires.

2.3. Livelihood Sustainability Index at the Household Level

Household livelihood consists of human, natural, physical, financial, and social cap-
ital [33-36] (see details in Table 1). We used the sustainable livelihood framework (SLF)
proposed by the Department for International Development of the UK in this study (DFID,
1999). The sustainable livelihood index (SLI), which integrates natural, physical, finan-



Sustainability 2022, 14, 5166

4 of 14

cial, human, and social capitals, can help us to better understand the inherent complexity
of poverty and evaluate the dimensions, factors, and opportunities of herder livelihood
strategies [16].

Table 1. Index system and descriptive statistics of household livelihood sustainability assessment.

Dimension Index Index Explanation
. (X1) Per capita grassland area Per capita grassland area contracted (hm?).
Natural Capital contracted
(X2) Grassland quality 1is very good, 0 is normal.
(X3) Household labor capacity The number of people between .16 and 64 who are capable of working,
excluding students.
Preschool and illiterate, elementary school, junior high school, high
(X4) Family’s highest education ~ school/secondary school, university/college, and above were assigned
. level values of 0, 1, 2, 3, and 4, respectively, taking the highest education
Human Capital level of the family.

(X5) Proportion of skill training

The ratio of the number of skill-trained labor force to the total number
of family members.

(X6) Dependency ratio

The ratio of the non-working age population to the working-age
population.

(X7) Net income per capita

The net income of the family divided by the total number of household
members (yuan).

Financial Capital

(X8) Medical expenses

If medical expenditures per year are more than 10,000 CNY, it is
assigned a value of 1; if not, 0.

(X9) Credit rating of loans

The six cases of diamond, gold, silver, copper, micro-credit, and no
cases were assigned 5, 4, 3, 2, 1, and 0, respectively.

(X10) Household area Household area of herder (m?).

Physical Capital

The number of domestic livestock raised (except for the livestock used
for agricultural activities) was converted into the number of cattle,
horses, and sheep (1 horse = 3 sheep units; 1 cow = 3 sheep units). (Hua
etal., 2017)

(X11) Herd size

The total discounted value of production and living fixed assets, such

(X12) Fixed asset value as sheds (sheep pens), production tools (agricultural machinery and

equipment, etc.), and vehicles (cars, motorcycles, etc.). Unit: yuan.

Families with a village committee member were assigned a value of 1;

(X13) Leadership ifnot, 0

Social Capital

Whether the household participates in a cooperative production

(X14) Organization organization, such as a cooperative (0 = no, 1 = yes).

(X15) Distance from residence to

town The distance between the farmer’s residence and the nearest town (km).

2.3.1. Model Formulation and Data Processing

In this study, we used the entropy weight method to calculate the weight of each
indicator, and calculated the household livelihood sustainability by weighted summation.
Shannon entropy is an effective method for assigning weights to criteria set in multi-
attribute decision problems, especially when preferences and decision experiments based
on weight allocation are impossible [37]. Entropy value analysis results are more objective
than those of qualitative analysis methods, such as the analytic hierarchy process.

2.3.2. Index Standardization

The range standardization method was used to standardize the data. Formulas (1) and (2)
were used to process the data for the positive and negative indicators, respectively, and
the original data were normalized to [0-1]. In the following equations, u; represents the
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standardized value, x; represents the original index, «; is the maximum value of the index,
and f3; is the minimum value of the index.

ui = (x — Bi)/ (o4 — By) 1)

u; = (o4 — %) (o — By) ()

2.3.3. Index Weight

The entropy method was used to determine the weight of different evaluation indexes.
Calculation index proportion:

X
s = 3
1 Z?:l Xj ( )
Calculated index entropy value:
hy = =YL siIn(s) @)
Standardized entropy:
maxh; )
o= (;>1,i=1,2,3,...,n) (5)
h;
Index weight calculation:
Wi = 061/2?:1 &4 (6)

2.3.4. Livelihood Sustainability Index

The SLI was calculated by weighted summation using the standardized values and
weights calculated by the above steps. In Formula (7), w; and u; represent the weights and
standardized values, respectively, of the indicators related to sustainable livelihoods.

SLI = Z{‘:lwiui (7)

The larger the SLI value, the higher the sustainability of the farmers’ livelihoods. A low
SLI value does not mean an unsustainable livelihood because the SLI only ranks the level
of herders’ livelihoods [35]. K-means clusterization was used to explore the differentiation
of the livelihood sustainability of herders in the northern Tibetan Plateau. The K-means
clustering algorithm is an iterative solution to the clustering analysis algorithm and is
widely used due to its simplicity and efficiency [38]. We also used the independent sample
T-test to determine the difference between the high- and low-SLI groups.

3. Results
3.1. Livelihood Sustainability of Herder Households

The SLI of herder households in north Tibet ranged from 0.045 to 0.52. We used
K-means clustering [38] to identify high- and low-sustainability households. A total of
696 families were divided into 606 homes with a low sustainability index ranging from 0.045
to 0.281 and 90 households with a high sustainability index ranging from 0.287 to 0.525,
accounting for 87.07% and 12.93% of all households interviewed, respectively (Figure 2).
The independent sample T-test results showed that these findings were all significant at the
1% level, indicating that it was reasonable to divide them into two categories.
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Figure 2. Histogram of the frequency distribution of the livelihood sustainability index.

3.2. Key Factors for Herder Livelihood Sustainability

The entropy weights were different among the natural, human, financial, physical,
and social capitals (Table 2). Social capital accounted for 32% of the total weight of the
SLI. Leadership (X13) as social capital was of the highest importance among all indicators
(0.259). Organizations (X14) also had a high weight of 0.058. However, the entropy weight
of the distance from residence to town (X15) was very small (only 0.002). Human capital
accounted for a quarter (28.3%) of the total weight of the SLI. The proportion of skill training
(X5) had a higher weight in all indicators (0.192), followed by the dependency ratio (X6;
0.048), the highest education level of the family members (X4; 0.023), and the household
labor capacity (X3; 0.020). Physical capital accounted for 21.3% of the total weight of the
SLI, among which the fixed assets value (X12) played the most critical role, with an entropy
weight of 0.092. Herd size (X11) and household area (X10) accounted for relatively high
weights of 0.078 and 0.043, respectively. Natural capital accounted for 9.9% of the total
weight of the SLI of herder households. Per capita grassland area contracted (X1) also
had a higher weight (0.074). However, grassland quality (X2) was lower (0.025). Financial
capital accounted for 8.5% of the total weight of the SLI. Among financial capitals, the net
income per capita of the index households (X7) was relatively high (0.046). The entropy
weights of the credit rating of loans (X9) and medical expenditures (X8) were 0.030 and
0.008, respectively.

3.3. Differences in Livelihood Sustainability among Different Groups

The physical capital of low sustainability households is significantly lower than
that of high sustainability households. In our study, the physical capital index of high-
sustainability households (0.293) was 7.51 times higher than that of low grazing households
(0.039; Figure 3).
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Table 2. SLI composition index and the weight of the subsistence capital index.

Dimension. Weights Index Weights Expected Direction

(X1) Per capita grassland area 0.074 N

Natural Capital 0.099 contracted '
(X2) Grassland quality 0.025 +
(X3) Household labor capacity 0.020 +
. (X4) Family’s highest education level 0.023 +
Human Capital 0.283 (X5) Pro};ortiin of skill training 0.192 +
(X6) Dependency ratio 0.048 —
(X7) Net income per capita 0.046 +
Financial Capital 0.085 (X8) Medical expenses 0.008 -
(X9) Credit rating of loans 0.030 +
(X10) Household area 0.043 +
Physical Capital 0.213 (X11) Herd size 0.078 +
(X12) Fixed asset value 0.092 +
(X13) Leadership 0.259 +
Social Capital 0.320 (X14) Organization 0.058 +
(X15) Distance from residence to town 0.002 —

Social capital

Natural capital
0.300

0250
0:200
0150
0.100
0.050

P

0.000 Q

Physical capital

Low-sustainability group

Human capital

Financial capital

High-sustainability group

Figure 3. Comparisons of livelihood capitals between high- and low sustainability households.

The per capita grassland area of low-sustainability families (122.45 hm?) was more
significant than that of high-sustainability families (108.09 hm?). There was no differ-
ence in livestock numbers between the low-sustainability households (109.71, standard-
ized sheep units) and high-sustainability households (120.97, standardized sheep units).
High-sustainability households had more farm equipment and transportation than low-
sustainability households (Table 3). The housing area of high-sustainability families
(155.80 m?) was larger than that of low-sustainability families (128.43 m?).
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Table 3. Comparative analysis of high- and low-sustainability households in terms of livelihood

capital indicators.

High-Sustainability

Low-Sustainability

Dimension Index Households Mean Households Mean t-Value
(Standard Deviation) (Standard Deviation)
Natural Capital (X1) Per C?grllt; fcrtaefismd area 108.090 (147.410) 122.450 (145.920) —0.863
(X2) Grassland quality 0.790 (0.410) 0.820 (0.382) —0.752
(X3) Household labor capacity 2.960 (1.460) 2.560 (1.396) 2.425
Human Capital (X4) Family’s highest education level 2410 (1.271) 2.320 (1.290) 0.667
(X5) Proportion of skill training 0.086 (0.196) 0.061(0.126) 1.598 **
(X6) Dependency ratio 58.913 (29.337) 59.346 (32.136) —0.121 **
(X7) Net income per capita 17,446.905 (13,256.630) 14,176.893 (9628.840) 2.847 ***
Financial Capital (X8) Medical expenses 0.010 (0.105) 0.070 (0.262) —2.255 ***
(X9) Credit rating of loans 1.570 (1.209) 1.510 (1.148) 0.430
(X10) Household area 155.800 (141.504) 128.434 (102.456) 2.238 ***
Physical Capital (X11) Herd size 120.970 (139.386) 109.710 (127.498) 0.722
(X12) Fixed asset value égg:ggfzig) 80,935.630 (138,094.843) 3.893 #**
(X13) Leadership 0.960 (0.207) 0.000(0.000) 113.981 ***
Social Capital (X14) Organization 0.670 (0.474) 0.620 (0.486) 0.874 **
(X15) Distance from residence to town 12.887 (15.058) 14.387 (17.426) —0.863

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

The household labor capacity of the two groups of families in the pastoral areas of
northern Tibet was similar, with an average labor force of 2-3 people per household. In
high-SLI households, the proportion of skill training was 8.61%, about 2% more than
that of low-sustainability families. The number of high-sustainability families partic-
ipating in cooperatives (606) was 404 households; for low-sustainability families (90),
there were 56 households. Members of high-sustainability families tended to have strong
leadership skills.

There were also significant differences in financial capital between the high- and low-
SLI groups. Low-sustainability households’ per capita net income (14,176 CNY) was about
3271 CNY lower than high-sustainability families (17,447 CNY). The medical expenses
showed that low-sustainability families face more significant risks of catastrophic medical
expenses. There was no significant difference associated with loan credit rating in the
sustainability of pastoral households in north Tibet.

The overall education level is not high in rural north Tibet; here, the highest education
level recorded was middle and high school. The dependency ratios in high- and low-
sustainability families were nearly the same, at 58.91% and 59.35%, respectively. In addition,
there was no significant difference in the mean distance between their houses and the
nearest town between low- (12.89 km) and high-sustainability (14.39 km) households.

4. Discussion
4.1. Livelihood Capital and Sustainability

This study evaluated the livelihood sustainability of herder households across north
Tibet within the sustainable livelihood framework and based on objective weighting criteria.
Social capital and human capital were the key capitals affecting the livelihood sustainability
of pastoral areas in northern Tibet. There were differences in the influencing factors of
livelihood sustainability in different regions. Su and Shang, in a study of farmers in the
Heihe Basin of China, found that financial capital and human capital improved farmers’
livelihood sustainability [39]. It has also been shown that different asset portfolios can affect
livelihood sustainability [40]. Physical capital was the principal capital that accounted for
the differences between high- and low-sustainability households in our research. Farmers
with higher livelihood capital indices have more options to deal with shocks [41]. For
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example, Thulstrup argues that households with more livelihood capital in rural Vietnam
have higher livelihood sustainability [42].

4.2. Livelihood Diversification and Sustainability

The natural and socioeconomic contexts in which people live make an essential impact
on household livelihood strategies [43]. The diversification of livelihoods for additional
and alternative sources of income is considered an essential pre-eminent driver of family
well-being and sustainability [14,26,44]. Off-farm jobs are usually more attractive to farmers
in many rural areas around the world [45]. Experiences and lessons learned [46,47] over
the past decades indicate that livelihood capital changes promoted by PES programs may
help participating households shift to alternative livelihood activities, such as off-farm sec-
tors. In this study, non-pastoral activities, such as permanent employment, self-generating
income activities, and off-farm employment, were also key components of sustainable
livelihoods [48-51]. We found that the livelihoods of high-sustainability families in north
Tibet are more diverse than low-sustainability families. Skills training and cooperatives
are essential factors in the sustainable livelihood impacts of high- and low-sustainability
households. In the high-sustainability households of north Tibet, family members receive
more professional training, have strong leadership, have more opportunities to engage in
non-agricultural employment, participate more often in community-based organizations,
and consequently have additional income (Table 3). This is consistent with Zhang’s find-
ing [52] that in the Gannan Plateau, families with diversified and off-farm livelihoods have
more sources of income.

Livelihood diversification and non-agricultural livelihoods are two crucial livelihood
strategies for developing countries that help to reduce livelihood vulnerability, ensure food
security, and reduce the threat of famine [53,54]. Livelihood vulnerability is rooted in the
scarcity of resources and a lack of non-agricultural employment opportunities [55,56]. The
sources of low-sustainable household income in northern Tibet are relatively few, as they
rely more on natural resources and less on non-agricultural industries. Therefore, liveli-
hood diversification from non-agricultural activities is essential for maintaining sustainable
livelihoods [57]. To this aim, local government officials have mainly organized livestock
production cooperatives. National and local governments have also been providing subsi-
dies, technology, information, and various kinds of help for herders to organize livestock
production cooperatives to increase employment and alleviate rural poverty.

4.3. Livelihood Sustainability and Social Security

Social security is a systematic project related to people’s livelihood and well-being
and a country’s long-term stability [58]. A large number of studies have shown that
social security has a significant effect on the sustainable development of rural areas in
the construction of insured public services, such as income redistribution, medical care,
pension, education, and infrastructure [59-61]. The construction of public services needs
to be strengthened in north Tibet. For example, the distance from residence to town
did not play a sufficient role in promoting the livelihood sustainability of high-and low-
sustainability herder households.

In addition, most families in north Tibet are vulnerable to medical risks. Every family
has higher dependency pressures because of the elderly and children. The low level of
education leads to a weaker social capital in northern Tibet. The improvement of social
security will help to reduce rural livelihood risks. For example, education can improve
farmers’ access to other livelihood resources and their ability to adapt to climate change by
facilitating the full use of these additional resources [62]. Social capital provides individuals
and groups with access to information and resources [63], contributing to individuals’
ability to cope with shocks and adjust to overall change [64,65]. The process of labor
migration is influenced by multiple economic, social, and environmental factors [66,67],
as well as the age and education level of the laborers [68]. Because of these barriers, many
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households in north Tibet may be unable to effectively use the payments and surplus labor
made available by PES programs to join in on these off-farm livelihood activities.

4.4. Further Suggestions for Improving Livelihood Sustainability

Policy measures should consider the socioeconomic vulnerability in north Tibet. Any
positive change that impacts the sustainability of livelihoods requires long-term sup-
port [69]. Based on our findings, we recommend the following policy measures to improve
the sustainability of livelihoods in north Tibet.

4.4.1. To Improve Pastoral Production Conditions and Promote Livelihood Diversification

Livestock remains the primary livelihood of herder families. More agricultural machin-
ery is conducive to farmers’ livelihood and poverty alleviation [18]. Our results showed
that households with more production and living fixed assets, such as sheds (sheep pens),
production tools (agricultural machinery and equipment, etc.), and vehicles (cars, motorcy-
cles, etc.), are more sustainable. We suggest that the government provide more farming
machinery, and local governments should consider increasing more local non-farm jobs
for these households in addition to providing training to develop new earning skills [70].
In addition, the diversification of household incomes needs to be enhanced in similar PES
programs [71].

4.4.2. To Improve and Strengthen the Construction of the Social Security System

The essence of social security is to maintain social equity and promote social stability
and development. The institutionalization and long-term effects of the social security
system make it possible to prevent poverty and organically unite poverty governance
and poverty prevention. This requires a need-oriented comprehensive security system.
Specifically, this includes strengthening the existing core security systems for education,
medical care, and pensions. Further focus should be paid to protecting the rights and
interests of vulnerable groups; developing innovative and diversified policies and insurance
to ensure poverty alleviation; enhancing the poor’s ability to resist risks; and strengthening
the supply of essential public services in impoverished areas.

4.4.3. To Promote Sustainable Development

Policy formulation requires an inclusive approach, emphasizing social and ecological
characteristics. Since 2004, the government has launched a series of ecological restoration
projects and economic compensatory payment policies [72]. Policies in which individuals
or communities enter into conservation contracts and receive payment on the condition that
they provide a specified ecosystem service or activity [73] frequently ask poor, resource-
dependent households to make changes that involve substantial economic costs [74,75]
However, the implementation of these policies also induces more complex interactions
between humans and nature [70]. These policies may constrain livelihood options or
provide additional opportunities [76]. Policies to diversify the various livelihoods and
enhance environmental awareness will contribute to the sustainability of the livelihoods of
herder households and promote sustainable development [77,78].

5. Conclusions

This study assessed the sustainability of household livelihoods in north Tibet using
the sustainable livelihoods framework. It identified vital capitals that affected the sus-
tainability of herders’ livelihoods and analyzed the differences between different groups.
Our research emphasizes the importance of diversifying livelihoods and strengthening the
social security system. The difference in livelihood sustainability results from different
livelihood capital compositions between poor and wealthy households. Based on multiple
socioeconomic variables at the household level, our research aimed to identify vulnera-
ble entities and formulate targeted adaptation policies for each type, thereby generating
collective actions to deal with risks. Looking at poverty from the perspective of sustain-
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able livelihoods is conducive to the careful consideration of available resources. Since the
sustainable livelihood framework is appropriate to aid development planning holistically,
it contributes to a greater understanding and better decision making. The sustainable
livelihood index can effectively be an essential indicator of a region’s development over
time. This paper contributes to the understanding of the selection of complementary liveli-
hood capital to promote herders’ livelihoods, thus providing a theoretical basis for rural
development assessment.
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