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Abstract: The deterioration of grassland ecology is threatening the livelihood of herdsmen and
increasing their rates of poverty. This study aims to explore the characteristics of herdsmen’s
livelihood and the impact of livelihood capital and environmental perception on livelihood strategy
selection. Based on 453 herdsmen households in the Province of Gansu and Qinghai, five types of
livelihood capital were measured under the sustainable livelihoods framework. The influence of
herdsmen’s livelihood capital on their decisions regarding their livelihood strategies was evaluated
in multiple logistic functions. Meanwhile, hierarchical regression analysis and grouping regression
methods were used to explore the moderating effects of two dimensions of environmental perception:
ecological consciousness and sense of responsibility. The following results were obtained: First, all
types of livelihood capital have a significant influence on the livelihood diversification of herdsmen;
second, the direction and strength of these effects differ among types of livelihood capital. Moreover,
environmental perception played a negative moderating role in the relationship between herdsmen’s
livelihood capital and livelihood strategies. Therefore, it is expected to introduce policies ensuring
the development of herdsmen’s livelihood capital and improve their environmental cognition, which
can help realize the coordinated economic and ecological development of grassland.
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1. Introduction

As a valuable and widely distributed ecological resource, grassland not only plays
important roles in ensuring the livelihood of farmers, herdsmen and promoting the eco-
nomic development of herbivorous animal husbandry but also provides ecosystem services
and maintains the ecological environment [1,2]. As a result of climate change and human
activities, grassland degradation has been deteriorating in recent years, affecting economic
development and the well-being of people [3]. Herdsmen, who rely on grasslands for their
production and livelihood, are the micro-subject of herbivorous animal husbandry. In view
of the current poverty alleviation situation, the growth of herdsmen’s income is restricted
by the objective environment and policies.

In order to address this issue, many countries and regions have introduced different
policies, China being an example. China has about 392 million hectares of grassland,
accounting for 41.7% of its land area [4]. In recent years, the Chinese central government
implemented multiple policies to reduce grassland degradation, such as the Beijing-Tianjin
Sand-storm Source Project, a policy aimed at addressing land desertification in the sur-
rounding areas of Beijing and Tianjin; Returning Grazing Land to Grassland Project, a
policy to restore degraded grasslands; and Ecological Compensation, in grassland pastoral
areas [5]. Grassland conditions have improved, and the ecological functions of particular
pastoral areas have been restored to a certain extent [6]. However, the grassland ecological
deterioration and poverty of herdsmen remain highly severe. At present, approximately

Land 2021, 10, 763. https:/ /doi.org/10.3390/1and 10070763

https://www.mdpi.com/journal/land


https://www.mdpi.com/journal/land
https://www.mdpi.com
https://orcid.org/0000-0002-8623-7628
https://doi.org/10.3390/land10070763
https://doi.org/10.3390/land10070763
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/land10070763
https://www.mdpi.com/journal/land
https://www.mdpi.com/article/10.3390/land10070763?type=check_update&version=1

Land 2021, 10, 763

2 0f 22

90% of the grassland has undergone some degree of degradation [6]. Therefore, it is es-
sential that herdsmen take full advantage of local resources and their limited livelihood
capital to select an appropriate livelihood strategy.

Livelihood consists of the resources, abilities, and actions needed to survive or earn a
living [7]. A sustainable livelihood can respond to pressures, shocks and recover to main-
tain and even strengthen its capabilities and assets without damaging the natural resources
base [8]. The sustainable livelihoods framework (SLF) is an indispensable tool for the research
of sustainable livelihoods, contributing to a deeper understanding of poverty and environ-
mental protection. The framework was established by the UK’s Department for International
Development (DFID) and has been widely adopted [9,10]. In this SLF, poor farmers live
or make a living under fragile circumstances. They own certain livelihood assets (natural,
physical, human, financial, and social assets), which are determined by social institutions
and the organizational environment. Furthermore, the environment also affects the farmers’
livelihood strategies as they aim to meet their livelihood goals [11]. Sustainable livelihood
analysis based on the SLF has been widely recognized and applied. Multiple scholars have ap-
plied the sustainable livelihood analysis method to poverty alleviation, conduct development
work, and explore how farmers can improve their sustainable livelihood capacity [12-15].
The SLF was also used in case studies to describe and analyze the livelihood situation of
rural populations in developing areas, such as Uganda, Malawi, Bangladesh, and South
Africa, where many factors affecting livelihood and poverty were explored [16-19]. Karki
(2013) analyzed how farmers can achieve sustainable development under the policy of natural
resource protection within the SLF [20].

The diverse livelihood activities of farmers constitute livelihood strategies that differ
among levels of livelihood capital [21]. Livelihood strategy refers to the choice of asset allo-
cation and business activities people make to achieve their livelihood goals [22]. Herdsmen
diversify their livelihood strategies by changing their main source of family income from
the agricultural industry to secondary or tertiary industries [21]. When confronted with
risks such as climate change, they can choose adaptation livelihood strategies according to
their endowment of livelihood capital [23]. Diversified income and livelihood strategies
can help poor herdsmen to raise household income, reduce risk, and improve their liveli-
hoods [9,24]. Scholars often classify people’s livelihood strategies into non-agricultural and
pure agricultural strategies based on the degree of family agriculture-dependent employ-
ment [24,25]. Scholars also classify them according to the industries they engage in, namely,
farming, forestry, animal husbandry, side-line production, fishery, and non-agricultural
production [26]. Studies have shown that the choice of livelihood strategy is determined
mainly by livelihood capital [27,28]. The livelihood strategy choices of farmers depend on
livelihood capital combinations [23]. For example, herdsmen with sufficient natural capital
tend to choose animal husbandry-based production, which depends more on natural assets,
while herdsmen with abundant financial and human capital are more willing to pursue
non-agricultural livelihood strategies [29,30]. One study showed that the land management
scale of rural households positively correlated with their selected livelihood strategy [31].

Previous studies on the livelihood strategies of herdsmen have focused mainly on
internal family conditions such as livelihood capital and external conditions such as geo-
graphical and policy conditions [31]. However, people’s psychological perceptions dom-
inate their behavior and attitude [32]. Environmental perception refers to how people
exchange and feed information back to the surrounding environment [33]. People’s environ-
mental perception has situational and moral characteristics. It reflects people’s subjective
attitudes and active responses to ecological, environmental changes [34]. At present, en-
vironmental perception is an important field of humanistic geography [35]. One study
explored the relationship between environmental perceptions and resource use in rural
communities of the Peruvian Amazon, showing a significant relationship between environ-
mental perception and behavior [36]. Scholars have also analyzed perceptions regarding
global environmental changes and their consequences for the environments and people’s
livelihoods [37-39]. On this basis, other researchers analyzed farmers’ preferences re-
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garding the potential implementation of adaptative actions addressing climate change
from environmental beliefs and perceptions [40]. In addition, structural equation models
involving environmental perception were used to assess the outdoor comfort of people [41].
Some scholars divided environmental perceptions into ecological awareness and sense of
responsibility [42]. Herdsmen'’s positive environmental perception provides them great
sensitivity to and responsibility for environmental change, promoting their conscious
environmental protection behavior and sustainable utilization of grassland resources.

Based on the sustainable livelihood framework and data collected by a field survey in
Gansu and Qinghai Provinces, China, this study analyzed the characteristics of household
livelihood capital and livelihood strategies and built a multinomial logistic model to empiri-
cally evaluate the impacts of herdsmen’s livelihood capital on their livelihood strategies from
the perspective of agriculture-dependent employment. Analytic hierarchy process (AHP) and
grouping regression were used to analyze the moderating effect of environmental perception
on the relationship between livelihood capital and livelihood strategy selection. Compared
with existing research, the main contributions of this study are: (1) Based on the SLF built by
DIFD, herdmen’s psychological perception was introduced into livelihood analysis according
to the actual situation of the research area; (2) Gansu and Qinghai, two typical areas in which
policies such as No Grazing always focus, were chosen as studied sites.

As a result of this approach, an academic reference and decision-making basis are
provided for solving sharp conflicts between the development of stockbreeding and the
protection of resources and the environment. This paper chose Gansu and Qinghai as the
research areas and attempts to answer the following questions:

1.  What is the effect of herdsmen’s livelihood capital on their livelihood strategies?

2. What are the effects of herdsman’s five types of livelihood capital on livelihood strategies?

3. What is the role of environmental perception in the relationship between livelihood
capital and livelihood strategies?

2. Theoretical Analysis and Research Hypothesis
2.1. Sample Selection and Data Collection

Gansu and Qinghai are representative provinces in China with large grass industries
and rich grassland resources (Figure 1). Every household in these pastoral areas owns
pasture and raises livestock. However, the animal husbandry development structure differs
substantially between the two provinces. Therefore, Lintao County in Gansu Province
and Henan Mongolian Autonomous County in Qinghai Province were selected as study
areas. From August to September 2019, a field survey of herdsmen in the grass industry
was conducted. Random sampling was used to conduct a door-to-door questionnaire
survey. Well-trained investigators distributed a total of 463 self-developed questionnaires
to pastoral households in the two study sites. After eliminating the samples missing
key indicators, 453 valid questionnaire responses were obtained, with a response rate of
97.8%. Each questionnaire elicited key information on individual herdsmen, their family
characteristics and related livelihood capital conditions, and their cognition regarding the
grassland ecological environment, among other data.
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Figure 1. Location of the study areas.

2.2. Influence of Herdsmen'’s Livelihood Capital on the Choice of Livelihood Strategies

The livelihood capital of herdsmen refers to the sum of the resource base that can
be controlled and utilized to maintain various levels of livelihood. These assets can be
stored, accumulated, exchanged, and applied to generate income streams. As shown above,
many existing studies have concluded that livelihood capital affects the overall livelihood
status and further affects people’s economic behaviors [27,28,43]. Efficient livelihood
strategies help to produce the desired livelihood outcomes. These outcomes then become
new livelihood capital, creating a positive feedback loop for this process. Thus, herdsmen
can further enhance their livelihood sustainability [44]. Within the SLF, the choice of
livelihood strategy is mainly determined by the livelihood capital [11,21]. According to
the main income sources of herdsmen, this study divided livelihood strategies into pure
herdsmen, co-herdsmen, and non-herdsmen, among which co-herdsmen are those whose
main income comes from both agriculture and non-agricultural industries [24]. As an
important livelihood decision of herdsmen, the selection of livelihood strategy is closely
related to livelihood capital. On this basis, Hypothesis H1 is proposed:

Hypothesis 1 (H1). The livelihood capital of herdsmen significantly impacts their choice of
livelihood strategy.

Natural capital refers to natural resources that can be used for production and liv-
ing [10]. An empirical study showed that households with higher natural capital tended to
rely more on agricultural income as their main livelihood strategy [23]. The farmed animal
industry depends strongly on natural capital, which means that natural capital is a limiting
factor. Herdsmen with richer natural resources may have better breeding conditions. These
herdsmen can earn a higher income by engaging in the breeding industry. Thus, they
may have less motivation to change livelihood strategies from husbandry. According to
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former studies, herdsmen with a higher level of natural capital are more likely to maintain
breeding and less likely to transition to non-agricultural production [44,45]. On this basis,
Hypothesis H1.1 is proposed:

Hypothesis 1.1 (H1.1). Herdsmen'’s natural capital has a negative effect on the transformation of
their livelihood strategies.

In the sustainable livelihoods framework, physical capital refers to tangible goods
that can be used to produce other products and sustain livelihoods [10]. Some studies
have shown that households with more physical capital tend to depend more on the
agricultural industry for their livelihood [21]. A field study showed that the material capital
of herdsmen from the research sites has increased in recent years with the implementation
of various poverty alleviation policies. Physical capital is mostly fixed assets, which are
difficult to move or transfer. This bundling effect increases the sunk cost of the herdsmen’s
current strategy and can impede transformation [46]. In other words, herdsmen with a
higher material capital level are more likely to maintain pure herdsmen production. On
this basis, Hypothesis H1.2 is proposed:

Hypothesis 1.2 (H1.2). The material capital of herdsmen has a negative effect on the transformation
of their livelihood strategies.

Financial capital refers to the various funds and financial assets held by herdsmen [10].
Since it can develop and accumulate other assets, financial capital is regarded as one of
the most significant assets to support any livelihood activity [47]. Due to the No Grazing
and Livestock Reduction policies, among others, herdsmen can receive large subsidies from
the government every year in the studied areas. Subsidies are the most important income
sources for herdsmen. When considering the situation in the investigation area, this study
measured the financial capital of herdsmen from three aspects: the availability of loans,
subsidies, and insurance. On the one hand, some studies have shown that herdsmen with
high financial capital will increase stockbreeding investment, such as purchasing advanced
technology [48]. On the other hand, other scholars have found that higher financial capital
encourages herdsmen to change livelihood strategies to secondary and tertiary industries [21].
An increase in financial capital will strengthen people’s risk-bearing capacity; thus, they can
change their livelihood strategy transfer while maintaining normal living standards. Financial
capital will also improve herdsmen’s ability to obtain the funds and technologies required for
non-pastoral activities. On this base, Hypothesis H1.3 is proposed:

Hypothesis 1.3 (H1.3). Herdsmen'’s financial capital has a positive effect on the transformation of
their livelihood strategies.

Human capital refers to the knowledge, skillset, and number of household work-
ers [10]. In rural areas, human capital fundamentally affects the family’s poverty level [49].
Previous studies have obtained various results on its effect on the livelihood strategies
of herdsmen. For example, Yang et al.’s research demonstrated that human capital has a
significant negative influence on the choice of diversified adaptation strategy [46]. How-
ever, other scholars arrived at different conclusions: their results suggest that human
capital is a key index positively affecting the transformation of livelihood strategies from
livestock husbandry to secondary or tertiary industries [50]. As the average literacy level
of households in the studied areas is low, improving the human capital level will en-
courage herdsmen to transition to non-pastoral industries. Moreover, the productivity of
households highly depends on their human capital. An abundant labor force comprising
young and middle-aged workers will increase the transformation of livelihood strategies
by working in secondary or tertiary industries and diversifying family income sources. On
this basis, Hypothesis H1.4 is proposed:
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Hypothesis 1.4 (H1.4). Herdsmen's human capital has a positive effect on the transformation of
their livelihood strategies.

Social capital refers to all resources in the social structure beneficial to the development
of the family [10]. In pastoral areas, the social network mainly includes two parts: the clan
relationship network formed by blood relationships, and the villagers’ self-organization
formed by production relationships (such as cooperative relationships) [51]. The social
network can broaden herdsmen’s access to information [52]. They can gain and share
breeding and grassland management experience through the network, contributing to
herdsmen’s breeding production. In addition, social trust can improve the cohesion
between herdsmen and reduce their breeding costs. A higher level of social capital will
increase the information and funds available to herdsmen and allow households to depend
more on pure agricultural production [51]. On this basis, Hypothesis H1.5 is proposed:

Hypothesis 1.5 (H1.5). Herdsmen'’s social capital has a negative effect on the transformation of
their livelihood strategies.

2.3. Moderating Effect of Environmental Perception

As rational economic people, herdsmen’s behavior is restricted by their endowments,
abilities, and other individual internal characteristics, along with policies, institutions,
and the external environment. Furthermore, scholars have found that people’s behaviors
are also closely related to psychological factors such as environmental perception [53].
Environmental perception is one of the most important factors influencing decision be-
havior. According to previous research, environmental perception is defined as ecological
consciousness and sense of responsibility [42,53,54]. Ecological consciousness is subjec-
tive awareness of the surrounding ecological environment, while sense of responsibility
refers to the reaction to and acceptance of responsibility for ecological and environmen-
tal changes. Theoretically, as the most important decision of herdsmen, their choice of
livelihood strategy will be influenced by their environmental perception [42]. Livelihood
capital is the basis and premise on which herdsmen maintain their livelihood. Studies have
shown that when their basic economic interests are ensured, herdsmen will have additional
energy to consider grassland ecology and exhibit grassland conservation behavior. For
example, according to Diniz’s research, livelihood capital is an important driving force
of farmers’ willingness to participate in land reform [55]. Scholars found that livelihood
capital, especially the area of land, positively impacts farmers” willingness to engage in
environmental protection and respond to environmental protection policies [56]. On this
basis, this study proposes research Hypothesis H2:

Hypothesis 2 (H2). The environmental perception variable plays a significant moderating role in
the influence of the livelihood capital on livelihood strategies.

As mentioned above, ecological consciousness is people’s awareness of and sensi-
tivity to changes in the surrounding environment. Because of heightened cognition and
sensitivity, herdsmen with higher ecological consciousness will have a stronger tendency
to protect ecology from degradation [57]. Due to the special nature of animal husbandry,
herdsmen’s behavior is often restricted and affected by the natural environment; they are
also effective at adapting as the environment changes. Herdsmen’s cognition regarding
the surrounding ecological environment will affect their decision making on livelihood
strategies. For example, previous studies have found that farmers with stronger ecological
awareness tend to have stronger dependence on agriculture and pay greater attention to
agricultural production [58]. On this basis, this study proposes research Hypothesis H2.1:

Hypothesis 2.1 (H2.1). The ecological awareness variable plays a significant negative moderating
role in the influence of livelihood capital on livelihood strategies.
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As mentioned above, sense of responsibility consciousness is a psychological char-
acteristic of herdsmen who voluntarily pay to implement environmental protection ac-
tivities. Individuals’ sense of responsibility reflects their moral standards and sense of
self-concern [59]. A higher sense of responsibility indicates that individuals have strong
self-monitoring ability and are willing to evaluate and adjust their own behavior according
to the requirements of social norms [60]. For example, according to Lera-Lopez et al.’s
research, more environmentally aware citizens are willing to pay more to reduce externali-
ties [59]. Herdsmen with a higher sense of responsibility will adjust their decisions based
on subjectively perceived environmental changes and will more thoughtfully consider the
impacts of their behaviors on the environment when making decisions [60]. They may
respond to the policy by reducing their breeding scale to protect the environment and
change family income sources to a non-grazing industry. On this basis, this study proposes
research Hypothesis H2.2:

Hypothesis 2.2 (H2.2). The sense of responsibility variable has a significant positive moderating
effect in the influence of the livelihood capital on the livelihood strategy.

The analysis frame diagram is as follows (Figure 2).
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Figure 2. Analysis frame diagram.

3. Materials and Methods
3.1. Variables and Measurement
3.1.1. Dependent Variable: Livelihood Strategy

According to the proportion of the household income from agriculture, the herdsmen
can be divided into three types: pure herding (non-herding income accounts for less
than 10% of the total family income), agriculture-dependent herding (non-herding income
accounts for more than 10% and less than 80%), and non-herding (non-herding income
accounts for more than 80%) [61]. As their source of income, pure herdsmen mainly raise
cattle, sheep, chickens, and other livestock and poultry and grow wheat, highland barley,
and other crops. Part-time herdsmen mostly manage animal husbandry while engaging in
self-employment, temporary work, or other non-pastoral livelihood activities as income
sources. Non-herdsmen are those who have rented out all or most of their pastures and
cultivated land, and their livelihood activities are based mainly on work and business far
from their villages. Among the samples, there were 156, 164, and 132 pure, concurrent and
non-pastoral households, which accounted for 34.5%, 36.3%, and 29.2%, respectively, and
the distribution was relatively uniform.
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3.1.2. Key Variables: Livelihood Capital of Herdsmen’s Households

According to the sustainable livelihood framework (SLF) from DFID, this study divided
livelihood capital into five categories: natural capital, physical capital, financial capital, human
capital, and social capital [11]. Based on previous studies and the economic, natural, cultural,
and other conditions of the surveyed areas, a measurement index system of the livelihood
capital of herdsmen was designed (Table 1) [46,62]. Among the five categories of capital,
natural capital includes per capita farmland area and grassland area. The number of livestock,
housing, and the most important productive assets, tents and barns, were used to measure
physical capital. Financial capital refers to the financial resources that the family can depend
on for living and mostly includes savings, loans, and insurance. As subsidies are the greatest
source of family income in the studied areas, access to loans, subsidies, and insurance were
used as three indexes to measure household financial access. Human capital refers to the
quantity and quality of the household labor force, mainly including the education level of the
householder, annual education investment, and size of the labor force. In this study, annual
betrothal gifts expenditure and social expenses, number of close relatives, and level of trust
were used to measure social capital. After obtaining the judgment matrix from the “Expert
Scoring Method”, the weights of indexes were then calculated using the analytic hierarchy
process (AHP) and the entropy method; the detailed steps are shown in Section 3.2 [21,63-65].
The index system is as specified in Table 1.

According to the weights of the natural and physical capital in Table 1, the livelihood
capital condition of herdsmen differs between the provinces. The per capita grassland area
of Qinghai Province is larger; hence, the grassland area index is more important to Qing-
hai’s herdsmen. Owing to differences in production characteristics, there is a substantial
variation in the proportion of physical capital between provinces. The number of livestock
and tents is more important for herdsmen in Qinghai, while the number of livestock and
barns is the most important for herdsmen in Gansu. In terms of financial, human, and
social capital, the most critical indicators are credit availability, the householder’s education
level, and the number of close relatives, which have weights that exceed 0.5.

Table 1. Livelihood capital measurement index system.

Type of Capital Indicators Implication of Indicators (Units) Index Weight
. Cultivated land area per family member 1 .
Natural capital 0.234 Per capita farmland area Ny (Mu) 0.792 (Gan *)/0.125 (Qing)
Per capita grassland N, Grassland area per family member (Mu)  0.208 (Gan)/0.875 (Qing)
Number of livestock
. (=weighted summation: chicken poultry .
Livestock Py — 1/4 unit; hog or sheep = 1/2 unit; 0.480 (Gan)/0.512 (Qing)
. . cattle or horses = 1 unit 2)
Physical capital 0.157
Housing Py Number of rooms 0.147 (Gan)/0.078 (Qing)
Tents P3 Number of tents 0.059 (Gan)/0.238 (Qing)
Barns P4 Number of barns 0.314 (Gan)/0.172 (Qing)
Has had a loan in the last five years
Access to loan Fq (0=No, 1 = Yes) 0.648
Financial capital 0.422 Access to subsidies F Has received subsidies in the last five 0.230
years (0 = No, 1 = Yes)
Access to insurance Fs Has bought insurance in the last 5 years 0122

(0 =No, 1 =Yes)
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Table 1. Conts.

Type of Capital Indicators Implication of Indicators (Units) Index Weight
Education level of the household head
Education level of the (1 = No school; 2 = Primary school; 0.539
household head H; 3 = Junior high school; 4 = High school; ’
5 = College degree; 6 = Above college)
Human capital 0.061
Per capita investment in Annual per capita investment in
. . 0.297
education Hp education (yuan)
Household labor force Hj Size of household labor force(people) 0.164
Betrothal gifts and social Spending on annual betrothal gifts and
. . 0.283
spending S; social expenses: (Yuan)
Close relatives S Number of close relatives (households) 0.643
Social capital 0.126
Degree of trust in village officials
Trust in village officials Sz (1 = Complete trust; 2 = Moderate trust; 0.074

3 = Neutral; 4 = Moderate distrust;
5 = Complete distrust)

I Due to the differences between the conditions of Gansu Province and Qinghai Province in the surveyed areas, the importance of natural
capital and physical capital to herdsmen differ substantially; hence, the two provinces should be measured separately for these two indicators.
2 For physical capital, due to the higher market value of cattle and sheep, the value weights assigned to cattle and sheep are larger [66].

3.1.3. Control Variables

Decision-making, in regard to herdsmen’s livelihood strategy, depends not only on
family livelihood capital but also on other characteristics such as herdsmen’s age, gender,
geographical location, agricultural training experience, and intergenerational transmission
intention. Therefore, to reduce interference and increase accuracy, this research controlled
the basic characteristics of herdsmen, the distance between their home and the county
town, farm training experience and the intergenerational transmission intention.

3.1.4. Moderator Variable: Environmental Perception

In this research, ecological cognition and a sense of responsibility were used to rep-
resent the environmental perception of herdsmen. Ecological cognition is measured by
the herdsmen’s cognition of whether the local grassland environment can be restored.
Statistics show that 45.9% of herdsmen believe that the grassland can be restored after
being damaged, and nearly 80% of herdsmen believe that it can at least be improved. Most
herdsmen hold an optimistic attitude regarding the regional ecological environment. The
sense of responsibility is examined based on the willingness of herdsmen to protect the
environment. Herdsmen with a higher willingness to pay for environmental protection
have a stronger sense of responsibility. Statistics show that 82% of herdsmen are willing to
invest money to protect the grassland environment; hence, most herdsmen care about the
grassland environment and have a sense of responsibility.

3.2. Research Methodology
3.2.1. Measurement of the Livelihood Capital

The hierarchical entropy analysis method was adopted. The steps are as follows:

Firstly, according to the “Expert Scoring Method”, two kinds of experts were recruited:
agricultural economy scholars familiar with the research areas and the local official and
government department staffs from the research areas [63-66]. These experts were invited
to assign values to each indicator based on experience. They assigned scores according to
the expression table of grading scales. According to the mean values of the experts’ scoring

results, a judgment matrix A = (a;;) nxn Was constructed using the square root method to
calculate the eigenvector of the matrix A: W; = (wq, w1, - - -, wm)T. Then, according to the
judgment matrix’s maximum eigenvalue Ay = % " Z;-":l ﬁj-W) /Wi;, the consistency

index of matrix A is calculated as CI = (Ayax — 1)/ (n — 1). The mean random consistency
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index RI was used to calculate the random consistency ratio (using the look-up table):
CR = CI/RI. If CR < 0.1, then matrix A satisfies the consistency requirement; if CR > 0.1,
then judgment matrix A is modified until CR < 0.1 is satisfied. The entropy technique was
used to correct the weight that was obtained via tomographic analysis.

In the second step, because of differences between measurement units of livelihood
capital indicators, standardization was necessary for dimensionless treatment, which was
performed using the standard deviation method: Xj; = (Xij — X;) /0 [67]. Here, X;j is
the value of index j of sample i; X; and 0} are the sample mean and standard deviation,
respectively, of index j; and XI{]- is the normalized value of sample i of measurement j. The
total value of the livelihood capital is calculated as Z = Y1 ; W; 2}”21 Wi;iXij, ..., where
Wi; and X;; are the weight and standardized value, respectively, of indicator j of livelihood
capital type i; 2]'-”:1 Wi;Xij is the total value of livelihood capital type i; and W; is the weight
of livelihood capital type i. The distribution of farmers’ livelihood capital can be described
by means of the five livelihood capital types (Figure 3).

N
0.5
0.4

02

H F
Figure 3. Pentagon of the herdsmen’s livelihood capital.

3.2.2. Influence of the Livelihood Capital on Livelihood Strategies

Since a livelihood strategy is an unordered multi-classification variable, a multinomial
logistic model was used for analysis [68]. Firstly, let the dependent variable Y have | values
(that is, Y has | categories). Then, one of the categories (such as Y =) is selected as the
reference category, and by comparison with other categories (Y =7,1=1,2,...,]J-1),J-1
nonredundant Logit(P) transformation models are generated:

Logit [Pyi]= In[Py;/ Py;] = Bio + B X1+ X2 + ... + BinXn 1)

where X;(i =1, 2,-- - ,n) is the explanatory variable, By is a constant term, and 1, - - - , Bin
are the partial regression coefficients of logistic regression, which correspond to the influ-
ence of explanatory variable X; on Y or Logit(P).

In this study, pure herdsmen, agriculture-dependent herdsmen and non-herdsmen
were assigned values of 1, 2, and 3, respectively. The following multinomial logistic
regression models were constructed with pure herdsmen as the reference:

In [PyZ/Pyl} =0+ Z+ (Ul]‘X‘ (2)

In [Pyg,/Pyﬂ =6 +uZ + an]'X]' 3)
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As the types of livelihood capital may differ in terms of their influencing mechanisms
when they act on livelihood strategies and evaluate the comprehensive effects of livelihood
capital, the directions and magnitudes of the effects of the five types of livelihood capital
on livelihood strategies should also be evaluated. The multinomial logistic model after the
refinement of the five livelihood capitals is:

In [PyZ/Pyl] =61+ Z;i + w1 X; (4)

In [Pyg,/Pyl] =0y + 0y Z; + C(Jz]‘X]‘ (5)

In the formula, Py1, Py, and Py3 represent the probabilities of three livelihood strate-
gies for herdsmen, namely, pure herding, agriculture-dependent herding, and non-herding,
respectively. The livelihood capital Z;(i = 1,2, 3,4, 5) represents the five types of livelihood
capital; X; represents other explanatory variables that affect the behavior of farmers’ liveli-
hood strategies; J; and 4, are constant terms; and ay;, ao;, w1j, and wy; are the coefficients
of each variable, which correspond to the change in incidence caused by the change in
independent variables.

3.2.3. Moderating Effect of Environmental Perception

On the basis of the above logistic models, environmental perception variables were
added to analyze the overall strength of the moderating effect between livelihood capital
and livelihood strategies as follows:

In [PyZ/Pyl] =061 +w;Z + Br1E¢ + a}le]- (6)

In [Py3/Py1] =y +apZ + BrEx + CUz]X (7)

where Ej is the variable of environmental perception, and k = 1,2 represents the variables of
ecological consciousness and sense of responsibility, respectively. Ecological consciousness
is classified by sequencing, whereas the classification of sense of responsibility is binary.
According to the conclusions of Wen et al., to evaluate the moderating effects of the two
variables, a hierarchical regression method with a product term and a grouping regression
method, respectively, should be used [69].

In the analytic hierarchy process of ecological consciousness, the interaction terms of
livelihood capital and ecological consciousness were added based on Formulas (6) and (7),
and the model is expressed as follows:

ll’l[Pyz/Pyl] =0+ Z+ BrE1+mZ+E; +CU1]X (8)

In[Py3/Py] = 6y + a2Z + BoE1 + M Z * E1 + wyjX; )

where E; represents ecological awareness, Z * E; is the interaction term of livelihood
capital and ecological awareness, and B and v are the coefficients to be estimated, which
correspond to the degrees of change in the incidence of transformed livelihood strategies as
the values of independent variables increase. If «y is statistically significant, then ecological
consciousness has a moderating effect.

In the grouping regression analysis of sense of responsibility, the variables of sense
of responsibility awareness are grouped according to their values of 0 and 1. Based on
Formulas (6) and (7), regression analysis of the livelihood strategy as the dependent variable
to the livelihood capital was conducted. If there is a significant difference in the regression
coefficients of the livelihood capital variables between the two groups, then the sense of
responsibility has a moderating effect

4. Results and Discussion of the Impact of Livelihood Capital on Livelihood Strategies

In order to calculate the livelihood capital (Z) of the sample herdsmen, Statistical
Product and Service Solution (SPSS) 26.0 and Eviews 11 were used to construct multiple
logistic regression models analyzing the impact of livelihood capital of the herdsmen’s
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families on the transformation of their livelihood strategies. The result of the Chi-square
test showed a linear relationship between the log odds of the dependent variable and the
independent variables. To avoid possible correlation among explanatory variables, the
tolerance and variance inflation factor (VIF) were used to test for multicollinearity before
building the model. The results demonstrate that the tolerance indices of the data are
substantially greater than 0.3 and VIFs are less than 5; that is, the model does not have
significant multicollinearity. In addition, there are no redundant parameters.

According to Table 2, the herdsmen’s livelihood capital has a significant negative
impact on the overall transformation of livelihood strategies; specifically, farmers with
a high level of livelihood capital are more inclined to choose pure livestock production.
Compared with the pure herding livelihood strategy, an increase in the livelihood capital
leads to 0.532 and 0.154 fold decreases in the occurrence rate of changes in livelihood
strategies to agriculture-dependent grazing and non-grazing households, respectively.
Hence, Hypothesis 1 is supported.

Table 2. Results of the impact of livelihood capital on livelihood strategy.

Livelihood Type
Variable B Std. Error Wald Exp(B)

M1t M2 M1 M2 M1 M2 M1 M2
Intercept —0.830 0.156 0.604 0.639 1.886 0.06
Livelihood capital —0.631 **2 —1.872 *** 0294 0367 4.616 26.002 0.532  0.154
Age 0.035 *** 0.022 ** 0.01 0.011  11.38 3.916 1.036  1.023
Gender —0.308 —0.669 ** 0279 0295 1.218 5.163 0.735  0.512
Health 0.315 *** 0.352 *** 0117 0126  7.306 7.879 1371 1.423
Distance to town —0.049 *** —0.039 *** 0.009  0.009 30.81 17.46 0.952  0.961
Training experience —0.359 —0.346 0344 0387  1.092 0.801 0.698  0.707
Intergenerational transmission intention =~ —0.221 —0.539 *** 0179 0202 1.522 7.133 0.802  0.583

1 With pure herdsmen as the reference, M1 (Model 1) refers to the results of agriculture-dependent herding strategies, while M2 (Model 2)
refers to the results of non-herding strategies. 2% % and * are statistically significant at 1%, 5%, and 10%, respectively.

According to the empirical results for M1 in Table 3, natural, physical, financial, and
human capital are key factors in the transformation from pure herding to agriculture-
dependent herding. Natural and physical capital significantly inhibit the transformation to
agriculture-dependent living strategies, while financial capital and human capital signifi-
cantly promote this transition. Hence, H1.2, H1.3, and H1.4 are supported. For each unit
increase in natural and physical capital, the incidence of conversion from pure grazing to
agriculture-dependent grazing decrease by 0.664- and 0.336-fold, respectively. For every
unit increase in financial and human capital, the incidence of pure herdsmen choosing to
transition to agriculture-dependent livelihood strategies increases 1.444- and 1.603-fold,
respectively. Social capital has no significant effect.

The M2 estimation results in Table 3 demonstrate that natural, physical, financial, and so-
cial capital are major factors in the transformation from pure grazing to agriculture-dependent
grazing. Natural, physical, and social capital have significant negative effects on the trans-
formation from pure grazing to non-grazing, and financial capital has a significant positive
effect; hence, H1.5 is supported. For each unit increase in natural, material, and social capital,
the incidence of conversion from pure to non-herding households is 0.127, 0.129, and 0.421
lower, respectively. For every unit increase in financial capital, the incidence of pure herdsmen
choosing a non-herding production strategy becomes 1.588 times higher. The influence of
human capital on the choice of a non-grazing livelihood strategy is not significant.
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Table 3. Results of the impact of different types of livelihood capital on livelihood strategy.

Livelihood Type
Variable B Std. Error Wald Exp(B)

M1! M2 M1 M2 M1 M2 M1 M2
Intercept —0.902 0.127 0.625 0.671 2.078 0.036
Natural capital —0.440 **2 —2.062 *** 0.185 0.333 5.648 38.399 0.644 0.127
Physical capital —1.090 *** —2.048 *** 0.348 0.671 9.792 9.304 0.336 0.129
Financial capital 0.367 * 0.462 * 0.228 0.266 2.605 3.027 1.444 1.588
Human capital 0.472* 0.073 0.263 0.316 3.223 0.054 1.603 1.076
Social capital 0.076 —0.865 ** 0.23 0.442 0.109 3.833 1.079 0.421
Age 0.045 *** 0.026 ** 0.011 0.012 16.287  4.613 1.046 1.027
Gender —0.535 * —0.844 *** 0.291 0.314 3.38 7.221 0.586 0.43
Health 0.239 * 0.222 % 0.122 0.134 3.82 2.748 1.27 1.248
Distance betweenhome and town —0.048 *** —0.032 *** 0.009 0.01 28.834 11.583 0.953 0.968
Training experience —0.333 —0.212 0.379 0.439 0.769 0.233 0.717 0.809
Intergenerational transmission Intention ~ —0.295 —0.491 ** 0.187 0.212 2.501 5.363 0.744 0.612

1 With pure herdsmen as the reference, M1 refers to the results of agriculture-dependent herding strategies, while M2 refers to the results of
non-herding strategies. 2 ***, ** and * are statistically significant at 1%, 5% and 10%, respectively.

Physical and financial capitals always significantly influence the transformation of herds-
men’s livelihood strategies. The negative effects of natural and physical capital indicate that
the richer the herdsmen are in these assets, the more likely they are to choose a livelihood strat-
egy dominated by farming. Herdsmen with abundant natural capital have superior breeding
conditions, enabling them to reduce breeding costs and realize large-scale breeding. Therefore,
herdsmen with a higher level of natural assets have a higher probability of remaining in
animal husbandry production. According to the evaluation of the five types of livelihood
capital in the survey area, the physical capital stock is minimal and is the weakest of the five
types. The overall economic development of the region is low. The poor county designation
was removed from Lintao County in the first half of 2020, and as a deeply impoverished area,
the development of Huangnan Autonomous Prefecture is even lower. However, herdsmen in
pastoral areas still conduct animal husbandry as their main livelihood activity. The livestock
breeding industry provides income support to most households of herdsmen. Most of the
pastoral areas are affected by a policy that forbids grazing, including fallow grazing. Most
herdsmen in the survey area have reduced their number of livestock to various degrees
in the past 5 years; hence, the physical capital, with the number of livestock as the factor
with the greatest weight, is relatively deficient. With an overall environment characterized
by a shortage, the limiting effect of material capital increases the pressure of sunk costs on
herdsmen and the perceived risk of livelihood transformation increases. The higher the
level of physical capital, the less motivation to expand livelihood approaches. The positive
influence of financial capital indicates that herdsmen with greater financial access should
have an improved risk-sharing ability, wider sources of capital, and more ability to obtain
resources for working externally or starting a business. Therefore, they tend to broaden their
livelihood options and income source channels.

Human and social capital are key positive and negative factors in transitioning from
herdsmen to concurrent pastoral and non-pastoral livelihood strategies. The greater the
human capital of herdsmen is, the more likely they are to consider the comparative bene-
fits of agricultural and animal husbandry production versus other non-agricultural and
animal husbandry livelihood activities. The stronger their tendency to explore diversified
livelihood modes, the lower their dependence on economic income from pure agricultural
and animal husbandry production; thus, the higher the probability that they will decide
to change their livelihood strategy transformation decisions. Herdsmen with higher so-
cial capital are expected to have a stronger social network and social trust; hence, they
can obtain more breeding information, capital, technology, and other breeding resources
through relatives, neighbors, villagers and can obtain more help when they encounter
risks and difficulties, which is equivalent to a reduction in breeding costs. Moreover, the
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shift of livelihood strategies to non-pastoral activities often requires leaving the original
relationship network. When herdsmen with higher social capital make transformation
decisions, the sunk cost of abandoning the relationship network will be higher; hence,
changing livelihood strategies will be more difficult.

According to Tables 2 and 3, among the control variables, the individual character-
istics of the respondents, the distance between the home and the county town, and the
intergenerational transmission intention all have significant effects. However, whether they
have received farm training has no significant impact on transforming livelihood strategies
to part-time herding and non-herding households. Age has a significant positive effect on
agriculture-dependent grazing and non-grazing livelihood strategies at significance levels
of 1% and 5%, respectively. Older people are more inclined to transition. Gender passed
the significance test at 5%, and the coefficients are negative, which indicates that males
are more inclined to transition, and females are more inclined to maintain pure grazing
production. Health status passed the significance test at 10% with a positive coefficient;
hence, the poorer the health status of herdsmen, the more difficult it is to maintain breeding
production and the higher the incentive to seek non-pastoral employment and diversify
sources of income. The distance between the home and county negatively affects the
transition of herdsmen’s livelihood at the statistical level of 1%; thus, herdsmen who live
in remote areas are more likely to engage only in animal husbandry production. They may
be less likely to change or transfer their livelihood strategies due to the limited conditions
of agriculture-dependent or non-pastoral activities. The intergenerational transmission
intention passed the significance test at 5%, and the coefficient is negative. Thus, the lower
the intergenerational transmission intention, the more herdsmen’s families are inclined to
transition to a non-herding livelihood strategy.

5. Results and Discussion of the Moderating Effect of Environmental Perception
5.1. Overall Analysis of the Strength of the Moderating Effect

As presented in Table 4, for the transformation of livelihood strategies from pure herds-
men to agriculture-dependent herdsmen, ecological and sense of responsibility variables
are significant at the statistical levels of 5% and 1%, respectively. For the transformation
of livelihood strategies from pure herdsmen to non-herdsmen, the variables of ecological
awareness are significant at the statistical level of 10%. However, the variables of responsi-
bility awareness are not significant, and the direction of action is negative. Thus, overall,
the environmental perception variable has a strong negative moderating effect on the liveli-
hood capital and livelihood strategy; hence, performing an analysis of its moderating effect
is informative. Hypothesis 2 is supported. The result of the Chi-square test showed a linear
relationship between the log odds of the dependent variable and the independent variables.
To avoid possible correlation among explanatory variables, the tolerance and the variance
inflation factor (VIF) were used to test for multicollinearity before building the model. The
results demonstrate that the tolerance indices of the data are substantially greater than 0.3
and VIFs are less than 5; that is, the model does not have significant multicollinearity. In
addition, there are no redundant parameters.
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Table 4. Results of total moderating effect.
Livelihood Type
Variable B Std. Error Wald Exp(B)

M1l M2 M1 M2 M1 M2 M1 M2
Intercept —2.098 #**2  —(0.549 *** 0741  0.78 8.027 0.496
Livelihood capital —0.615 ** —1.846* 0302 0377  4.152 23.948 0.541  0.158
Age 0.036 *** 0.022 *** 0.011  0.012  11.341  3.757 1.036  1.023
Gender —0.153 —0.572* 0291 0306 0277 3.492 0.858  0.564
Health condition 0.276 ** 0.343 *** 0.118 0.127  5.503 7.316 1.318  1.409
Distance between home and town —0.054 *** —0.053 *** 0.009  0.01 34109 26889 0948  0.949
Breeding training experience —0.421 —0.307 0.35 0394  1.447 0.608 0.657  0.736
Intergenerational transmission intention =~ —0.479 ** —0.717 *** 0197 0225 5905 10.112  0.62 0.488
Ecological consciousness —0.485 ** —2.025 *** 0.192 0334 6401 36.736  0.616  0.132
Sense of responsibility —0.691* —0.643 0414 0451 2792 2.028 0.501  0.526

1 With pure herdsmen as the reference, M1 refers to the results of agriculture-dependent herding strategies, while M2 refers to the results of
non-herding strategies. 2 ***, ** and * are statistically significant at 1%, 5%, and 10%, respectively.

5.2. Analysis of the Moderating Effect of Ecological Consciousness

The hierarchical regression method was used to test the moderating effect of ecological
consciousness on the influence of livelihood capital on livelihood strategies. The results
are shown in Table 5. For the transitions from pure herdsmen to co-herdsmen and non-
herdsmen, the coefficient of the interaction term between livelihood capital and ecological
consciousness is significant at the statistical levels of 5% and 1%. For each unit increase
in the ecological consciousness score, the incidence of the transition from herdsmen to
co-herdsmen is 0.678 x 0.521 = 0.353 times lower, and the incidence of the transition from
non-herdsmen to co-herdsmen is 0.209 x 0.400 = 0.084 times lower. Hence, ecological
consciousness has a significant negative moderating effect on the livelihood capital’s
influence on the livelihood strategy transformation of herdsmen. In other words, ecological
consciousness further enhances the negative effect of livelihood capital’s influence on
the livelihood strategy and hinders the transition of pure herdsmen to co-herdsmen and
non-herdsmen. This supports hypothesis H2.1.

Table 5. Results of the moderating effect of ecological consciousness.

Livelihood Type
Variable B Std. Error Wald Exp(B)

m1! M2 M1 M2 M1 M2 M1 M2
Intercept —1.482*2  —0.777 0.649  0.683  5.220 1.293
Livelihood capital —0.246 —1.368 * 0.688  0.828  0.128 2.733 0.782  0.255
Ecological consciousness —0.389 —1.564 * 0679  0.818 0.328 3.657 0.678  0.209
Livelihood capital x Ecological awareness — —0.652 ** —0.917 *** 0.298  0.353  4.789 6.754 0.521  0.400
Age 0.038 *** 0.024 ** 0.011  0.012 12421 4.284 1.038  1.024
Gender —0.248 —0.561* 0.285 0304 0.754 3.397 0.78 0.571
Health condition 0.277 ** 0.324 ** 0.118  0.128  5.506 6.371 1.319  1.382
Distance between home and town —0.055 *** —0.046 *** 0.009  0.01 35174  21.112 0947  0.955
Training experience —0.526 —0.547 0353 0399 2226 1.873 0.591  0.579
Intergenerational transmission intention -0.331* —0.703 *** 0.184 0211  3.230 11.157  0.718  0.495

1 With pure herdsmen as the reference, M1 refers to the results of agriculture-dependent herding strategies, while M2 refers to the results of
non-herding strategies. 2 ***, ** and * are statistically significant at 1%, 5%, and 10%, respectively.

The higher the ecological awareness, the more prominent the environmental protection
behavior. The principal manifestation is a reduction in the scale of farming and the
exploration of non-grazing livelihood options and sources of income. However, in this
study, the level of livelihood capital of herdsmen in the investigated area is low, and the
level of regional economic development is limited. Coupled with the grassland ecological
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subsidy and award policy and other factors, the farming scale of herdsmen has not yet
reached the capacity of the grassland environment. Hence, reducing the farming scale
cannot substantially affect grassland environmental protection. Therefore, herdsmen
will not believe that reducing their own farming scale and changing their livelihood
strategies can effectively protect the environment. In addition, based on the judgment
that the grassland environmental sustainability is poor and cannot be recovered after
damage, the more pessimistic the farmers are regarding the environment, that is, the lower
the herdsmen’s environmental awareness, the more likely they are to believe that the
use of grassland is limited. Due to concerns about future uncertainty, they will become
more dependent on the breeding industry, and pure farmers will be reluctant to become
concurrent farmers or non-farmers.

5.3. Analysis of the Moderating Effect of Sense of Responsibility

As presented in Tables 6 and 7, the group regression method was used to examine
the moderating effect of sense of responsibility between livelihood capital and livelihood
strategies. Setting the sense of responsibility variables as 0 and 1, the results of the grouping
regression model are as follows.

Table 6. Results of the moderating effect of sense of responsibility (=0).

Livelihood Type
Variable B Std. Error Wald Exp(B)

m1? M2 M1 M2 M1 M2 M1 M2
Intercept 1.987 4917 *2 1.862 2.064 1.139 5.677
Livelihood capital 0.735 —0.624 0.977 1.061 0.565 0.346 2.085 0.536
Age —0.485 —1.247 * 0.710 0.770 0.468 2.623 0.616 0.287
Gender 0.009 —0.03 0.028 0.031 0.110 0.893 1.009 0.971
Health 0.253 0.555 * 0.307 0.334 0.679 2.762 1.288 1.742
Distance between home and town —0.038 —0.026 0.025 0.025 2.256 1.046 0.963 0.974
Training experience 0.382 —0.948 1.220 1.379 0.098 0.473 1.465 0.387
Intergenerational transmission intention =~ —0.653 —1.475 *** 0.458 0519  2.030 8.078 0520  0.229

1 With pure herdsmen as the reference, M1 refers to the results of agriculture-dependent herding strategies, while M2 refers to the results of
non-herding strategies. 2wt 2% and * are statistically significant at 1%, 5%, and 10%, respectively.

Table 7. Results of the moderating effect of sense of responsibility (=1).

Livelihood Type
Variable B Std. Error Wald Exp(B)

M1l M2 M1 M2 M1 M2 M1 M2
Intercept —1.299 —0.713 0.668 0.708 3.781 1.015
Livelihood capital —(.879 *#* 2 —2.233 *** 0.338 0.427 6.777 27.303 0.415 0.107
Age —0.045 —0.358 0.322 0.338 0.019 1.128 0.956 0.699
Gender 0.041 *** 0.032 ** 0.012 0.013 11.989 6.429 1.041 1.033
Health 0.343 *** 0.325 ** 0.129 0.139 7.117 5.439 141 1.384
Distance between home and town —0.054 *** —0.045 *** 0.01 0.011 29.698 18.274 0.948 0.956
Training experience —0.585 —0.306 0.382 0.418 2.342 0.539 0.557 0.736
Intergenerational transmission intention =~ —0.21 —0.384 * 0.206 0.233 1.033 2.709 0.811 0.681

1 With pure herdsmen as the reference, M1 refers to the results of agriculture-dependent herding strategies, while M2 refers to the results of
non-herding strategies. 2 ***, ** and * are statistically significant at 1%, 5%, and 10%, respectively.

For the transformation of the agriculture-dependent herdsmen livelihood strategy,
the coefficients of livelihood capital in the two regression groups are 0.735 and —0.879.
For the transformation of non-pastoral livelihood strategies, the coefficients of livelihood
capital in the two regression groups are 0.624 and 2.233. The coefficients of independent
variables in the two regression groups differ significantly. However, due to the partial
overlap of confidence intervals, it is difficult to compare them directly and statistically. It is
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not possible to directly determine whether the difference between them differs significantly
from 0. Therefore, according to the method that was proposed by Lian and Liao [70],
to test the difference coefficient between the two groups, the interaction term of sense
of responsibility and the independent variable was introduced to conduct Zou’s test on
the difference coefficient of livelihood capital between the two groups. If the result is
significant, there is a significant moderating effect. The interaction terms of the livelihood
capital Z and the dummy variable E; of sense of responsibility were incorporated into the
model. If the farmers are willing to contribute money to protect the environment, then
E; = 1; otherwise, Ep = 0. The final constructed model can be expressed as:

In [PyZ/Pyl] =0+ Z+nZxEy+ wl]‘X‘ (10)

In [Pyg,/Pyl] =0 +ayZ +7Z+xEy+ (Usz' (11)

Further analysis results are as follows (see Table 8). The Chi-square test result showed
a linear relationship between the log odds of the dependent variable and the independent
variables. To avoid possible correlation among explanatory variables, the tolerance and
the variance inflation factor (VIF) were used to test for multicollinearity before building
the model. The results demonstrate that the tolerance indices of the data are substantially
greater than 0.3 and VIFs are less than 5; that is, the model does not have significant
multicollinearity. In addition, there are no redundant parameters.

Table 8. Results of the moderating effect of sense of responsibility.

Livelihood Type
Variable B Std. Error Wald Exp(B)

M1l M2 M1 M2 M1 M2 M1 M2
Intercept —1.269 *2 0.543 0.684 0.713 3.437 0.579
Livelihood capital 1.353 * 0.131 0.827 0.874 2.676 0.022 3.87 1.14
Livelihood capital * Sense of responsibility =~ —2.306 *** —2.459 ** 0.891 0972  6.693 6.399 0.1 0.086
Age 0.038 *** 0.025* 0.011 0.011 12.769 4.98 1.039 1.026
Gender —0.194 —0.663 * 0.284 0.297 0.465 4.993 0.824 0.515
Health 0.315 *** 0.361 *** 0.118 0.126 7.185 8.277 1.37 1.435
Distance between home and town —0.052 —0.049 *** 0.009 0.01 34.027 25.159 0.949 0.953
Training experience —0.349 —0.222 0.349 0.392 0.997 0.32 0.705 0.801
Intergenerational transmission intention —0.218 —0.526 *** 0.18 0.203 1.458 6.721 0.804 0.591

! With pure herdsmen as the reference, M1 refers to the results of agriculture-dependent herding strategies, while M2 refers to the results of
non-herding strategies. 2 ***, ** and * are statistically significant at 1%, 5%, and 10%, respectively.

The final regression results demonstrate that the coefficients of the interaction terms
are significantly different from zero at the statistical levels of 1% and 5%. For the sense
of responsibility, the null hypothesis that no significant difference in the coefficients be-
tween the two groups is rejected. In contrast with the hypothesis, the direction of the
moderating effect is negative; hence, under the same level of livelihood capital, the sense
of responsibility has a negative moderating effect on livelihood strategy decision making.
Namely, the stronger the sense of responsibility of herdsmen, the more inclined they are
to opt for pure grazing livelihood strategies. A possible reason for this tendency is that
husbandry is highly dependent on the environment, and the environment of an area is
directly related to local herdsmen. Herdsmen with a strong sense of responsibility make
livelihood strategy decisions that tend to be based on their own ability to protect the
environment. By investing additional money and time in livestock breeding, they attempt
to develop environmentally-friendly farming and animal husbandry practices. Therefore,
the adherence of herdsmen to the breeding production will be strengthened. It will be
more difficult for them to transition from breeding. In addition, herdsmen with a stronger
sense of responsibility may believe that subletting or transferring grasslands to others will
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expose the environment to uncertain risks. Therefore, the sense of responsibility exerts a
negative moderating effect on the influence of livelihood capital on livelihood strategies.

6. Conclusions and Suggestions

To analyze the influence of livelihood capital on herdsmen’s choice of livelihood strategy
and the moderating effect of their environmental perception on this process, a livelihood capi-
tal evaluation index system of herdsmen and a theoretical framework of factors influencing
the transformation of livelihood strategies were constructed in this study.

6.1. Conclusions

The main research conclusions include the following:

First, livelihood capital affects the livelihood strategy choice of herdsmen. Natural,
physical, financial, and human capital are important factors that affect the transformation
from pure herdsmen to agriculture-dependent herdsmen. In addition, natural, physical,
financial, and social capital are important factors in the transformation from pure herdsmen
to non-herdsmen. Natural capital, physical capital, and social capital increase the likelihood
that herdsmen will remain in the breeding industry and make it difficult for them to break
away from their original industries and regions. Increases in financial and human capital
can provide the technology, labor, and other resources needed by agriculture-dependent
herdsmen, thereby enhancing the driving force of their transformation to agriculture-
dependent herdsmen and non-herdsmen.

Secondly, environmental perception has a significant negative moderating effect on
the influence of livelihood capital on livelihood strategies. Provided the same livelihood
capital endowment, herdsmen with a stronger environmental perception are more likely
to engage in farming as their main livelihood activity than those with less environmental
perception. Herdsmen with a strong ecological awareness have a pessimistic assessment of
surrounding environmental conditions and tend to utilize the limited grassland resources
to a greater extent within a limited time. By contrast, farmers driven by a strong sense of
responsibility to protect the environment are more willing to manage their own grasslands
and invest more money and energy into environmentally friendly production. As a result,
the sunk cost in the breeding industry increases, and herdsmen will be less likely to
transition to another livelihood.

6.2. Suggestions

Increasing the livelihood capital of herdsmen is an urgent task necessary to enhance
the levels of the social economy and ecological environment in pastoral areas and improve
the development trend. According to results, it is of substantial importance for the coor-
dinated economic development of pastoral areas to ensure the diversified development
and combination of herdsmen’s livelihood capital, and to improve their livelihood capital
endowment and enhance their ecological cognition.

Firstly, additional physical and financial capital should be supplied. The lack of neces-
sary funds and equipment is an important factor limiting the development of herdsmen’s
livelihoods. Except for student loans and general agricultural and animal husbandry insur-
ance, the financial capital required to maintain family livelihood is low, and the livelihood
vulnerability is high. A large gap remains between herdsmen'’s financial demand and supply.
Therefore, it is necessary to provide diversified concessional loans to herdsmen, improve
various livelihood subsidies, increase physical capital and financial capital, and alleviate the
problem of insufficient guaranteed funds in the transformation of livelihood strategies.

Secondly, human and social capital should be cultivated. The development of the
modern breeding industry and the pressure of family livelihood have imposed higher
requirements on both the human and social capital endowments of herdsmen. Typically,
in pastoral areas, the education level is low, and the contact and communication among
herdsmen are less frequent due to the vast area; furthermore, the professional cooperatives
of herdsmen are small and scattered, and collective activities are rare. Since human and
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social capital play prominent roles in transforming herdsmen’s livelihood strategies but
are relatively deficient, the following suggestions are provided: Firstly, it is necessary
to strengthen basic education and improve the overall cultural level in pastoral areas;
vocational skills training and distance education must be provided to improve herdsmen’s
ability to find jobs and start their own businesses; herdsmen should be encouraged to
change their employment attitude and to explore possible transitions to secondary and
tertiary industries. Secondly, it is necessary to strengthen the information infrastructure
of pastoral areas, expand and perfect the network coverage and signal, and provide
more convenient conditions to facilitate contact among herdsmen and between herdsmen
and the outside world. The government should improve the construction of grassroots
organizations in pastoral areas, organize collective activities regularly, and encourage
pastoral households to actively participate in increasing the scale of social networks in
these areas. The operation and development of professional breeding cooperatives should
be integrated and standardized, and they should be encouraged to increase membership
and funding. In addition, information exchange platforms should be established, and their
important roles in technology promotion and policy publicity should be fully realized.

Moreover, scientific ecological consciousness should be considered. China has introduced
a series of policies of grassland protection, including Returning Grazing Land to Grassland
Project and Grassland Ecological Compensation Policy. However, many problems remain in
the process of implementation, such as an unclear strategy and supervision difficulty. Hence,
regular training should be conducted for grass-roots cadres and herdsmen in pastoral areas.
Various approaches should be adopted to strengthen the awareness of grassland ecological
protection so that herdsmen can realize the important role of environmental improvement
to achieve sustainable livelihoods and meet vital interests while obtaining a scientific and
accurate ecological understanding. With this strategy, the negative moderating role of en-
vironmental perception in the influence of livelihood capital on livelihood strategy can be
changed into positive ecological, environmental protection behavior.

Although this study has drawn some meaningful conclusions, it has the following
limitations. Firstly, due to limited data availability, only cross-sectional data were used
in the analysis. In fact, herdsmen will flexibly adjust their livelihood strategies according
to various types of income. If panel data are used, the dynamic relationship between
livelihood capital and livelihood strategy can be further explored and researched in greater
depth. Secondly, the measurement of environmental perception in this study was relatively
simple. Future research can measure the level of herdsmen’s environmental perception
from multiple dimensions, such as willingness to pay, the perception of grassland’s impor-
tance, and the cognition of different ecological elements, such as the pasture landscape. In
addition, the basis of diversification in this research was limited to the share of off-farm
income sources. Other forms of diversification can be considered for the future.
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