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Abstract: The welfare of many poor and low-income rural households is vulnerable to earthquakes
and secondary geological disasters. The academic literature, however, pays little attention to the
livelihood pressure, adaptability, and livelihood strategies of these households. Based on the sur-
vey data of 327 rural households in the Wenchuan and Lushan earthquake-stricken areas in the
Sichuan Province, the livelihood pressure, adaptability, and livelihood strategy characteristics of
rural households were analyzed, and the disordered multi-classification logistic regression model
was constructed to explore the correlation between the above-mentioned variables. The results show
that: (1) Rural households face the greatest economic pressure and the least social pressure; rural
households have the strongest adaptability in social capital and the lowest adaptability in financial
capital. The proportion of rural households that chose the aid livelihood strategy was the highest,
while the proportion of rural households that chose the adjustment livelihood strategy was the lowest.
(2) Compared with the expanded livelihood strategy, (a) When the health pressure is higher, the rural
households are more inclined to choose the expanded livelihood strategy, followed by the contractive
livelihood strategy and, finally, the aid livelihood strategies; (b), the higher the physical capital, the
more often the rural households tend to choose the expanded livelihood strategy compared to the
adjustment livelihood strategy; (c), The higher the financial capital of farm households, the more
they prefer contractive livelihood strategies compared to the expanded livelihood strategy and (d),
compared with the aid livelihood strategy, rural households with greater economic pressure are
more inclined to choose the expanded livelihood strategy.This study can provide a reference for
the establishment of relevant policies related to the adaptation capacity of rural households in the
earthquake hazard zone.

Keywords: livelihood pressure; livelihood adaptability; livelihood strategies; earthquake disaster
areas; Sichuan

1. Introduction

The frequency of extreme weather events (e.g., extreme rainstorms, droughts, hurri-
canes, etc.) and the severity of disaster-causing events are expected to increase globally as
climate change intensifies [1–3]. According to statistics, extreme weather events related to
climate change increased by 50% between 1950 and 1990 [4]. From 2000 to 2019, the number
of natural disasters around the world soared from 3656 to 6681, with the number of people
affected rising from 3.2 billion to 3.9 billion, according to the report Human Losses from
Disasters 2000–2019 released by The United Nations Office for Disaster Risk Reduction. In
developing countries, on the other hand, natural disasters caused by climate change will
lead to food crops reduction and even threaten national food security due to the lack of a
sound disaster prevention and mitigation system [5]. In China, for example, meteorological
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disasters caused crop damage of 19.96 million hectares and direct economic losses of up
to 368.1 billion Yuan in 2020 alone, according to the data of the China Climate Bulletin.
Geological disasters and secondary disasters caused by climate change have an increas-
ingly serious impact on people’s production and life [6,7]. In particular, extreme rainstorm
events, due to their short duration and high intensity, easily cause mountain torrential
floods, landslides, and debris flows in geological disaster areas, causing huge casualties
and property losses [8–10]. According to statistics, the global economic losses caused
by mountain torrents alone have reached 46 billion USD a year in the 21st century [11].
However, according to existing studies, the academic research on earthquake disaster risk
management is mostly concentrated in developed countries [12,13], and there are relatively
few studies on disaster risk management for residents in earthquake-threatened areas in
China [14–16].

Poverty, as an objective social phenomenon, is a long-standing problem that hinders
the development of human civilization [17–21]. The increase in extreme weather and
climate events caused by global climate change has contributed to food insecurity and
poverty and has questioned the sustainable livelihoods of small farming communities,
especially in developing countries [22]. As the basic units of production and life, rural
households are extremely vulnerable to multiple risks, such as climate change, natural
disasters, and disease outbreaks [23–27]. Therefore, the shocks of increasing natural
disasters outside the system and the long-established poverty inside the system tend to
form a vicious cycle. It is of great significance to understand what livelihood strategies
rural households tend to choose to deal with internal and external pressures and improve
their adaptability.

Under the background of global climate change, scholars have done a lot of research on
livelihood adaptation from different perspectives. The research topics mainly include the
driving mechanism of livelihood strategy, exploring the impact of rural households’ assets
and risks on livelihood strategy [11,28,29]. The research topics mainly include livelihood
resilience, exploring how individuals, communities, or countries use the comprehensive
functions of adaptation, absorption, and transformation capabilities at different levels to
improve livelihood resilience [30–32]; The research topics also include the calculation of
livelihood vulnerability indices, establishing a livelihood vulnerability indicator system
from three perspectives of exposure, sensitivity, and adaptation and quantifying vulnera-
bility indicators with a view to develop differentiated livelihood strategies for different
sensitive areas [33–35]. The study subdivides generalized agriculture (such as agriculture,
forestry, animal husbandry, sideline, and fishery) and develops matching livelihood strate-
gies for different types of farmer groups [36–38]. These studies play an important role in
understanding the behavioral logic behind the choice of livelihood strategies of farm house-
holds [39–42]. Among them, timely adjustment of livelihood strategy is the most effective
way to provide protection against stress for individuals and households [24,43,44], and it is
also the key to the study of livelihood adaptability. Under the background of extensive
environmental pressure, there have been many types of research on livelihood strategy
in the academic circle [45–47], which mostly focus on floods [48–50], droughts [39], storm
surges [51], hurricanes [52], and other disasters. The research contents mainly involve the
correlation between livelihood capital and livelihood strategy [53], the impact of livelihood
risk on livelihood strategy [54], and the measurement of livelihood vulnerability [55].
Therefore, research on rural households’ livelihood strategies under the background of
earthquake disasters needs to be supplemented and improved [16,56], the characteristics
of livelihood pressure, livelihood adaptability, and livelihood strategy choice of rural
households and the correlation among them need to be further explored.

China is a mountainous country, affected by topography and geomorphology; many
mountain settlements have become prone to earthquakes causing serious loss of life and
property to local residents [56–60]. Among those areas, Sichuan is the most typical. Ac-
cording to statistics, from the year 2000 to 2018, Sichuan has experienced 20 earthquakes
of magnitude 5 or higher, ranking first in the country, resulting in 460,000 casualties and
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direct economic losses of 939 billion Yuan [61]. Constrained by resource endowments,
these regions are usually also poverty-concentrated areas or areas prone to return to
poverty [62–66]. According to the survey conducted by the Poverty Alleviation Office of
the State Council of China, 20% of poor rural households are poor due to disasters [67].
2020 is the year of comprehensive well-off in China [55]. After a comprehensive well-off, it
is necessary to continue to pay attention to the groups that are vulnerable and easily re-
turned to poverty. Improving their adaptability through different livelihood strategies (e.g.,
education, vocational training, etc.), stabilizing their financial situation, and securing their
sound development are key to the sustainable development and progress of society [68–75].
Therefore, the mountainous settlements, especially the rural settlements in the earthquake
disaster-threatened areas are a special group, which needs special attention because of their
poverty and earthquake disasters (including geological secondary hazards) [57,58,66,76,77].

Based on this, this study took 327 rural households in Wenchuan and Lushan, two
earthquake-stricken areas in Sichuan Province, as the research object, focusing on their
livelihood pressure, adaptive capacity, and livelihood strategy choices, and constructed
a disordered multi-classification logistic regression model to investigate the correlation
between the above factors, in order to provide a reference for the formulation of policies
for the adjustment of regional households’ adaptability.

2. Data and Methods
2.1. Data Sources

The data used in this study came mainly from a questionnaire survey conducted by
the Rural Development Research Group of Sichuan Agricultural University in July 2019
in Wenchuan and Lushan earthquake-stricken areas. In order to ensure the typicality and
representativeness of the samples, the research group adopted the method of stratified
random sampling. Firstly, according to the differences in economic development levels,
two counties were selected as sample counties from each of the Wenchuan and Lushan
earthquake-stricken areas, and, finally, Beichuan and Pengzhou were selected from the
earthquake-stricken areas of Wenchuan county, while Lushan and Baoxing counties were
selected from the Lushan earthquake-stricken area. Secondly, according to the economic
development level of villages and towns in the sample counties, the distance of townships
from the county center, and the disaster losses, the townships in each sample county
were divided into two groups, one township from each group was randomly selected
as the sample township, and, finally, eight sample townships were obtained. Thirdly,
according to the economic development levels of the villages in the sample towns, the
distance from the villages to the town center, and the number of people affected by the
disaster, the villages in each town were divided into two groups, and one village from
each group was randomly selected as the sample village, and finally 16 sample villages
were obtained. Finally, according to the number of people affected by the disaster in the
villages, combined with the random number table, 20–23 rural households were selected
from the rural household register as the sample farming households. Finally, through the
investigation, 327 valid questionnaires were obtained from 16 villages in 8 townships of
4 districts and counties.

2.2. Measurement of Variables
2.2.1. Livelihood Pressure

Livelihood pressure refers to the internal and external risk shocks to which farm
households are exposed in their productive lives. Referring to the division of livelihood
risks by studies such as by Su et al. [55] and Zeng et al. [56] and taking into account the
actual situation in the study area, this study intended to measure the livelihood pressures
faced by rural households from four dimensions: natural, economic, social and health-
related (Table 1). Among them, natural pressure refers to the impact of disasters on
rural households’ life and production, which is measured taking into account whether
the households face extreme weather, earthquakes, geological disasters, environmental
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pollution, pests, and diseases. Economic pressure refers to the economic impact faced
by rural households in their daily life activities and it is measured considering whether
they suffer from the price fluctuation of agricultural products at home and abroad, fake
agricultural products, shortage of funds and the difficulty of financing. Social pressure
refers to the impact of the rural households in the social relations, mainly measured taking
into account whether the households suffer from low social status, lack of basic pension,
medical insecurity, and other shocks to measure. Health pressure refers to the impact on
rural households’ health, which reflexes whether they suffer from diseases and whether
the village health system is perfect.

Table 1. Evaluation index system of farmer households’ livelihood pressures.

Dimensions Variable Variable Definition and Description Mean SD Weight

Natural
pressure

Environmental
pollution

Whether they had suffered from major
livestock diseases or dysentery,

or major industrial contamination (no = 0,
yes = 1)

0.10 0.30 0.165

Extreme weather
Whether extreme weather (such as heavy

rainfall and frost) had an impact
on their production and life (no = 0, yes = 1)

0.70 0.46 0.025

Geological disasters

Whether geological disasters (such as
earthquakes, landslides, and debris flow)

have had an impact on their production and
life (no = 0, yes = 1)

0.80 0.40 0.016

Water resources
Whether water resources can meet their basic

needs for production and living
(no = 0, yes = 1)

0.95 0.22 0.004

Plant diseases
and insect pests

Whether there have been any pest or disease
outbreaks (no = 0, yes = 1) 0.48 0.50 0.052

Economic
pressure

Fluctuations in
prices

Whether their agricultural production is
impacted by fluctuations in agricultural

commodity prices (no = 0, yes = 1)
0.30 0.46 0.086

Fake agricultural
products

Whether they have encountered fake
agricultural products (such as fake pesticides,

fake fertilizers) (no = 0, yes = 1)
0.16 0.36 0.132

Lack of funds Lack of funds to scale up agricultural
production (no = 0, yes = 1) 0.65 0.48 0.030

Financing Difficulty to get bank loans (no = 0, yes = 1) 0.56 0.50 0.041

Business decision
Whether a business strategy decision made

the mistake to bring a loss
to the family economy (no = 0, is = 1)

0.22 0.42 0.107

Social pressure

Social status Social status in the village (high = 0, low = 1) 0.13 0.34 0.142

Social Security
Whether the lack of basic security (old age,

health insurance, etc.)
led to poor livelihood (no = 0, is = 1)

0.38 0.49 0.069

Health pressure
Disease status If they have a genetic disorder or are

seriously ill (no = 0, yes = 1) 0.33 0.47 0.079

Medical conditions Whether the medical system of village health
center is perfect (no = 0, yes = 1) 0.48 0.50 0.052

2.2.2. Adaptability

Adaptability refers to the ability to take effective measures in the face of livelihood pres-
sures [78,79]. Referring to the settings of adaptive capacity in studies such as Deng et al. [80],
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Pandey et al. [81], and taking into account the actual situation in the study area, this study
planned to measure rural households’ adaptive capacity in six dimensions, including natu-
ral capital, physical capital, human capital, financial capital, social capital, and livelihood
environment (Table 2). Among them, natural capital reflects the degree of dependence
on and utilization of natural resources of rural households, which is mainly measured
considering the area of cultivated land and forest land per capita. Physical capital refers to
the relatively fixed physical means of production and living used by rural households to
maintain their livelihood, and it is mainly measured in the present value of fixed assets.
Human capital reflects the human resources owned by rural households, which are mea-
sured taking into account the proportion of labor force with a higher education level, the
number of skilled individuals in the population, etc. Social capital refers to the ability of
rural households to adapt to the change of environment by relying on social resources and
social relationships, and it mainly reflex the extent of rural households’ participation in
associations, social networks, and the status of members in public offices. Financial capital
refers to the capital that rural households accumulate and move in response to environ-
mental changes in their production and life, and it is mainly measured in terms of the
annual per capita cash income and the availability of savings. The livelihood environment
refers to the environment that rural households depend on for survival, and it is mainly
measured reflecting the status of natural disasters and public services.

Table 2. Evaluation index system of peasant households’ adaptability.

Dimensions Variable Variable Definition and Description Mean SD Weight

Natural capital

Per capita cultivated
and area

Ratio of cultivated land area in operation
to total population 0.82 2.28 0.100

Per capita forestland area Ratio of operating forestland area to
total population 8.38 18.73 0.090

Physical capital Present value of
fixed assets

Present value of agriculture, housing,
and other fixed assets 45.86 67.29 0.055

Human capital

Education level
Ratio of population with high school

education or above
to total population

0.16 0.21 0.071

Proportion of population
in the labor force Labor force to total population ration 0.58 0.30 0.016

Skills Ratio of people with skills to
total population 0.24 0.24 0.049

Social capital

Participate in association
organization

Number of associations they
participate in 0.16 0.38 0.159

Social network
Number of families visiting relatives

and friends
during the Spring Festival

5.27 8.15 0.055

Members of
the employment

Whether they have relatives in village or
township cadres or in roles as other

public officials (such as teachers,
civil servants)

1.50 2.99 0.103

Financial
capital

Per capita annual income Ratio of total cash income to total
number of persons 16,440.90 18,241.39 0.032

Deposits Whether they have a deposit (no = 0,
yes = 1) 0.80 0.50 0.065

Livelihood
environment

Natural disaster situation Whether they are in the landslide, debris
flow threat area (no = 0, yes = 1) 0.80 0.40 0.019

Location Distance from home to the nearest
main road 233.42 661.14 0.134

Public Services Distance from home to a
market/market town 5184.65 8000.47 0.053
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2.2.3. Livelihood Strategies

Livelihood strategy refers to the collection of measures taken by rural households
in response to different livelihood pressures [82]. Referring to the setting of livelihood
strategies described in the studies of Xie et al. [83] and Zeng et al. [56], based on the
internal resources available to rural households and external livelihood pressures, this
study classified livelihood strategies into four types: expanded, adjustment, contractive,
and aid. Among them, the expanded livelihood strategy refers to the rural households
that increase output or increase the source of income to cope with the livelihood pressure,
such as working outside. The adjustment livelihood strategy refers to the rural households
that cope with the livelihood pressure by selling assets to adjust the production structure,
including mainly selling consumer assets (e.g., grain) and productive assets (e.g., cattle).
The contractive livelihood strategy refers to the rural households that reduce consumption
to cope with livelihood pressure, e.g., by using their savings. The assistance livelihood
strategy refers to the rural households relying on external assistance to cope with livelihood
pressure, such as borrowing from friends and relatives, waiting for a state relief, etc.

2.3. Methods
2.3.1. Research Framework

The adaptive analysis framework was first proposed by Smit et al. [84] and is centered
on the adaptive ability, that is, the ability of the system to adapt to stress and recover
from the consequences caused by stress [85,86]. Its driving factors and determinants are
the key factors affecting the adaptability of the system. In the livelihood system, families
have the ability to adjust their behavior and adopt necessary strategies to adapt to the
disturbances of external pressure [87,88]. However, their livelihood adaptation behavior
is inevitably influenced by the local natural environment and social policies [89–91], and
rural households’ adaptability is also influenced by their own assets [92], the influence of
external forces [93], and livelihood outputs [94]. Therefore, this study defined livelihood
adaptation as a process in which the system uses its own close or reserved resources (assets)
to cope with external environmental pressure, dynamically adapt and keep proper state.
Based on the analysis framework and the actual situation of the study area, a framework
for the study on the adaptability of rural households’ livelihood in the earthquake-stricken
areas was proposed. It included mainly livelihood pressure, adaptability, and livelihood
strategy (Figure 1). The following dissects the possible paths that link them and presents
the research hypotheses of this study.
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In terms of natural pressure, facing frequent geological disasters, extreme weather,
and other shocks, rural households generally show high vulnerability and usually adopt
unsustainable coping strategies (e.g., reducing consumption and using savings) [95]. At this
point, the government’s transfer payment system response’s function is limited, and formal
credit cannot be an effective risk management strategy for rural households [96]. Rural
households are prone to fall into a vicious circle of “low income—low expenditure—low
income” [97], and it is difficult to get rid of the vicious circle, and then they have to seek
external help; for instance, they buy insurance [98] and wait for government assistance [99].
Based on this, the following hypotheses were proposed:

Hypothesis 1. When natural pressure is low, the rural households tend to choose the contractive
livelihood strategy; when natural pressure is high, the rural households tend to choose the aid
livelihood strategy.

In terms of economic pressure, most rural households are passive states [100]. In
general, if the economic pressure lasts for a short period of time, rural households resist
by reducing expenses and using their savings [56]. If the economic pressure persists for a
longer period of time, rural households will generally choose diversified livelihood strate-
gies to withstand shocks [101]. Based on this, the study made the following assumptions:

Hypothesis 2. When economic pressure is low, rural households tend to choose the contractive
livelihood strategy; the more economic pressure, rural households tend to choose the expanded
livelihood strategy.

As for social pressure, risk retention is the primary option for vulnerable rural house-
holds to resist social pressure due to the homogeneity of their social networks and the
relatively limited resources available. Reducing consumption and increasing capital stock
are some of the effective ways to do so [55]. However, if the social pressure is more than
rural households can bear, rural households will tend to borrow to mitigate the shock [102].
Based on this, the study made the following assumptions:

Hypothesis 3. When social pressure is low, the rural households tend to choose the contractive
livelihood strategy; the higher the social pressure, the more the rural households tend to choose the
aid livelihood strategy.

In terms of health pressure, the risk of serious illness can weaken the competitiveness
of rural households’ human capital and easily impoverish their families [103]. Many
rural households are more vulnerable to health insecurity because they lack the ability to
effectively cope with catastrophic risk shocks [104]. At this point, rural households choose
to collaborate internally and externally to resist risk shocks [55]. The internal response
generally includes reducing expenses and migrating for work, while the external response
generally includes borrowing money and seeking medical help. Based on this, the study
makes the following assumptions:

Hypothesis 4. When health stress is low, rural households tend to choose the expanded liveli-
hood strategy; the higher the health pressure, the more rural households tend to choose the aid
livelihood strategy.

In terms of natural capital, the richer the natural capital, the higher the level of
agricultural specialized livelihood activities of rural households. In general, the more
abundant natural capital rural households have, the less likely they are to resort to seeking
help from relatives and friends to cope with the risks [105], while rural households who
lack arable land are more likely to opt for non-farm upgrading strategies or work outside
home [106]. At the same time, the stock of natural capital has a positive and significant
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effect on the shift from monoculture to part-time farming [107]. Based on this, the study
makes the following assumptions:

Hypothesis 5. When the adaptive capacity of the rural households is weak, they tend to choose
the expanded livelihood strategy; when the adaptive capacity is strong, they tend to choose the
adjustment livelihood strategy.

In terms of physical capital, selling physical assets and adjusting productive structure
can help to effectively resist the impact of external risks in a short time. It has been shown
that the more abundant the resources, such as livestock, number of machineries, and types
of housing, the more rural households tend to choose agricultural-based livelihood activi-
ties [108], which are more conducive to lending and borrowing because of the availability
of collateral goods [105]. Based on this, the study makes the following assumptions:

Hypothesis 6. When the rural households’ adaptability in physical capital is weak, they tend to
choose the adjustment livelihood strategy; and the stronger the adaptability, the more they tend to
choose the aid livelihood strategy.

Human capital is the basis of livelihood activities. Rural households with higher levels
of education are more likely to choose a variety of livelihood strategies [109] and are more
receptive to strategies to adjust the productive structure [110]. Based on this, the study
makes the following assumptions:

Hypothesis 7. When the adaptability of rural households in human capital is weak, they tend to
choose the adjustment livelihood strategy and the stronger the adaptability, the more they tend to
choose the expanded livelihood strategy.

In terms of social capital, strengthening of popularity and social status increases the
resources and help available to rural households, and the presence of public officials among
relatives and friends improves the rural households’ understanding of policies and their
grasp of development opportunities [108]. When facing the external risk shock, turning
to friends and relatives for help is the usual choice of rural households when they are not
able to protect themselves against external shocks by reducing consumption or using their
savings [55]. Based on this, the study made the following assumptions:

Hypothesis 8. When the social capital of rural households is weak, they tend to choose the
contractive livelihood strategy and the stronger the adaptability, the more they tend to choose the aid
livelihood strategy.

In the context of financial capital, the presence and level of household savings de-
termine whether rural households can grasp the development opportunities [111]. In
general, diversified livelihood strategies are more conducive to reducing livelihood risks
and working outside the home is one of the most important ways for rural households
to improve their financial capital [56]. When rural households’ agricultural production
is insufficient to withstand the impact of external risks, working outside the home and
borrowing from relatives and friends are the effective ways to cope with the risk [56]. Based
on this, the study makes the following assumptions:

Hypothesis 9. When the adaptability of rural households to financial capital is weak, they tend to
choose the expanded livelihood strategy; the stronger the adaptability, the more they tend to choose
the contractive livelihood strategy.

With regard to the livelihood environment, frequent natural disasters can drive rural
households into poverty [56]. The improvement and upgrading of public services such
as roads contribute to saving the cost of agricultural production and information commu-
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nication, and rural households with higher accessibility have more options for economic
activities [112]. Based on this, the study makes the following assumptions:

Hypothesis 10. When rural households’ adaptability in financial capital is weak, they tend to
choose the contractive livelihood strategy; the stronger their adaptability, the more they tend to
choose the expanded livelihood strategy.

2.3.2. Research Methods

One of the objectives of this study was to explore the relationship among livelihood
pressure, adaptability, and livelihood strategies of rural households in earthquake- stricken
areas. In order to achieve this goal, we need to obtain the composite indices of livelihood
pressure, and adaptive capacity, respectively. Referring to the studies of Peng et al. [25]
and Xu et al. [113], this study intended to use the entropy method to determine the
weight of each index and the comprehensive score of each dimension. Compared with
qualitative methods, such as the analytic hierarchy process, the entropy method provides
more objective and accurate results.

The choice of rural households’ livelihood strategy may be influenced by a variety
of single factors, or by the interaction of many factors. Therefore, in order to clearly
identify the effects of different influencing factors, it was necessary to consider the effects
of individual factors on the choice of different livelihood strategies, the magnitude, and
direction of their effects when other variables were also influential. The disordered multi-
classification logistic regression model is usually used to analyze the influencing factors
when the dependent variables are three or more categories and there is no ordinal sub-
relationship between the categories. Therefore, after obtaining the composite scores for each
dimension and using livelihood strategies (categorical and without ordinal relationships)
as the dependent variable, we proposed to use the disordered multi-classification logistic
regression model to investigate the correlation among livelihood pressure, adaptability,
and livelihood strategies. The formula was as follows:

ln
[

P(y = j|x)
P(y = J|x)

]
= α1 + ∑k

i=1 β jiXi (1)

In Formula (1), j is a type of livelihood strategy; J is the reference type (the expanded
livelihood strategy); α is the intercept term; Xi is the explanatory variable; k is the number
of explanatory variables; β is the regression coefficient. When β has a positive value,
indicating that as the independent variable increases, compared with the J, rural households
are more likely to choose j as livelihood strategies; when β is negative, indicating that as the
independent variable increases, rural households are more likely to choose J as livelihood
strategies than j.

Firstly, regression analysis has incomparable advantages in the processing of large
samples. However, in the analysis of small and medium-sized samples, regression analysis
cannot provide in-depth and effective statistical explanations due to the limitations of
sample size and influencing factors. Secondly, during the regression analysis, there is
strong multicollinearity among variables, which may lead to misestimation of independent
variables. For example, if an independent variable plays a small role but is in a relatively
good model, a regression analysis may conclude that the independent variable has a signif-
icant effect on the dependent variable. Finally, the most important feature of regression
analysis is that it focuses on the impact of a single variable on the result. This is based
on the idea that independent variables are independent of each other, but this does not
explain the specific cause of a particular result.

Stata13.0 was used to implement the whole process.



Agriculture 2021, 11, 506 10 of 19

3. Results
3.1. Descriptive Statistical Analysis

Figure 2 shows the radar chart of the household livelihood pressure composite index.
As can be seen from Figure 2, the livelihood pressure of rural households is dominated by
economic pressure (0.4), followed by natural pressure (0.26), health pressure (0.21), and
the least social stress (0.13). Figure 3 shows the radar chart of the comprehensive index of
farmer’s adaptive ability. As can be seen from Figure 3, social capital scored the highest
(0.32), followed by livelihood environment (0.21), human capital (0.14), financial capital
(0.10), and physical capital scored the lowest (0.06).
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When faced with the impact of livelihood pressure, 56.57% of households adopted
the aid livelihood strategy, 24.77% of households adopted the contractive livelihood strat-
egy, 14.37% of households adopted the expanded livelihood strategy, and only 3.36% of
households adopted the aid livelihood strategy.

3.2. Model Results

Table 3 shows the results of the logistic regression of livelihood stress, adaptability,
and livelihood strategy choice, with the model using the expanded livelihood strategy as
the reference group. It is clear from the p-value corresponding to the overall significance of
the model (0.006 < 0.01) that the model passed the overall significance test. The subsequent
specific analysis was as follows:

Inconsistent with the research hypotheses H4 and H6, the rural households with
greater health pressure and higher physical capital tended to choose the expanded liveli-
hood strategy compared with the expanded livelihood strategy. Specifically, all other things
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being equal, for every unit of health pressure and physical capital added, the odds ratio
logarithm of rural households choosing an expanded livelihood strategy increased by
23.767 and 333.125 units, respectively.

In disagreement with H4 and in agreement with H9, rural households with greater
health pressure and higher financial capital were more inclined to choose the contractive
livelihood strategy compared with the expanded livelihood strategy. Specifically, for every
unit increase in health pressure and financial capital, the odds ratio logarithm of winning
the contractive livelihood strategy increased by 8.287 and 16.926 units, respectively.

Table 3. Comprehensive index of adaptability of rural households in earthquake-stricken areas.

Variable The Adjustment
Livelihood Strategy

The Contractive
Livelihood Strategy

The Aid
Livelihood Strategy

Natural pressure 2.009 −0.913 −1.132
(5.424) (3.120) (2.770)

Economic pressure 1.679 0.667 −3.750 **
(3.864) (1.941) (1.793)

Social pressure 2.771 −1.994 −1.137
(5.224) (3.277) (2.837)

Health pressure −23.767 ** 8.287 * 7.341 *
(11.638) (4.496) (4.031)

Natural capital −9.359 −6.922 −2.791
(30.348) (13.773) (11.300)

Physical capital −333.125 * 7.788 −6.967
(177.883) (21.108) (19.452)

Human capital −21.796 −12.556 −8.992
(24.085) (11.207) (9.873)

Social capital 1.716 5.630 4.990
(14.231) (6.245) (5.741)

Financial capital −1.310 16.926 *** 4.028
(12.490) (6.091) (5.442)

Livelihood environment
−1.945 4.455 −3.128
(15.268) (8.701) (8.052)

Constant
0.291 −0.211 1.789 ***

(1.301) (0.684) (0.604)

LR chi2 (30) 52.97
Prob > chi2 0.0060
Pseudo R2 0.0766

Note: The model takes “the expanded livelihood strategy” as the reference group; robust standard errors are in
the parentheses; *, **, and *** represent statistical significance of 0.1, 0.05, and 0.01, respectively.

Consistent with H2 and H4, compared with the expanded livelihood strategy, the
households with greater economic pressure are more inclined to choose the expanded
livelihood strategy, and the households with greater health pressure are more inclined to
choose the aid livelihood strategy. Specifically, for each unit increase in economic pressure,
the logit of rural households’ winning choice of the expanded livelihood strategy increased
by 3.750 units; for each unit increase in health stress, the logit of rural households’ winning
choice of the aid livelihood strategy increased by 7.341 units.

The study hypothesized that H1, H3, H5, H7, H8, and H10 were not significantly
correlated in the current study. Possible reasons for this are the following:

(1) Although the region is under greater natural pressure and the intensity of earth-
quake disasters and secondary disasters impacts is high, with the continuous progress
of the monitoring technology of earthquake disasters in recent years, especially after the
Wenchuan and Lushan earthquakes, the government has invested more materials and
personnel to help the residents in the disaster areas. Similarly, rural households living in
disaster areas for a long time have gradually developed an awareness of disaster avoidance
and adopted diversified livelihood strategies to effectively resist pressure after disasters.
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For example, after obtaining loans, rural households used part of them to expand their
inputs and part of them to save.

(2) As can be seen in Figure 1, rural households in the study area face the least
social pressure. Although the study area is located in a relatively backward southwestern
region of China, it is close to the most developed cities in the west. The homogeneity
of rural households in this region is weak, and the data showed that rural households
are more likely to choose aid livelihood strategies to resist stress. Rural households have
strong geographical relationships, blood relationships, and industry-bred relationships,
and members borrow from each other more quickly and directly to resist short-term stress.

(3) The natural capital and human capital of rural households in the study area are at
the middle level among all the capitals, and most of them have average adaptive capacity
of natural and human capital. Under these conditions, natural capital and human capital
have limited ability to support rural households to choose different livelihood strategies
and need to cooperate with other capital to play a greater role.

(4) The richer the social capital, the richer the popularity and social status. Although
the construction of social networks in China’s rural areas has become obviously profit-
oriented since the reform and opening up, rational choice has begun to become an important
criterion for Chinese rural households’ actions. However, rural households with rich
human resources and higher social status have increasing access to resources and assistance.
They can make full use of their human and status advantages and choose a variety of
measures to resist long-term livelihood pressures. However, the more popular and social
status rural households have, the more resources and help they can get. Rural households
can take full advantage of their popularity and status and choose various measures to resist
the long-term livelihood pressure.

(5) The greater adaptability of the livelihood environment indicates better rural road
infrastructure and higher accessibility. Thanks to an infrastructural guarantee for rural
households to engage in multiple livelihood strategies, rural households have more oppor-
tunities to choose and tend to engage in multiple activities to resist long-term livelihood
pressure. The stronger the adaptability of the livelihood environment is, the more perfect
the rural road infrastructure is and the higher the accessibility is.

4. Conclusions and Suggestions

Based on the survey data of 327 rural households in Wenchuan and Lushan earthquake
areas in Sichuan Province, the entropy method was used to measure the livelihood pressure
and adaptability scores of rural households, and the disordered multi-classification logistic
regression model was established to explore the relationship among livelihood pressure,
adaptability, and livelihood strategies. The main conclusions are as follows:

(1) The greatest livelihood pressure faced by rural households is the economic pressure;
the social pressure is lower. Rural households have the strongest adaptability in social
capital and the worst in financial capital. In the face of livelihood pressure, 56.57% of
the rural households adopted the aid livelihood strategy, while the least of the rural
households (3.36%) chose the adjustment livelihood strategy. This result is different
from the one of Zhao et al. (2020), who concluded that farm households in areas
with high vulnerability to natural hazards mainly face multiple natural, social, and
economic livelihood pressures [88]. Rural households in regions with more serious
social and economic pressures have higher human capital, financial capital, and social
capital. Rural households with higher social capital prefer to invest more assets and
adopt different agricultural production practices to deal with livelihood pressure. The
strategy of expansion and adjustment is coordinated. Consistent with the results of
Kuang et al. [23], regions with high vulnerability to natural disasters have a more
abundant financial and human capital, but he believes that rural households tend
to choose to improve planting methods, purchase agricultural insurance, and other
measures to increase output by expanding asset input to cope with the pressure. The
possible reasons are that the study area locates mainly in Wenchuan and Lushan
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earthquake-stricken areas in Sichuan Province. The Chinese government is com-
mitted to the post-disaster reconstruction work and has provided a large number
of financial allocations and policy support in various aspects to the disaster areas,
thus alleviating the financial risks. However, long-term and sustainable disaster
reduction and avoidance have not been realized, and earthquake disasters (including
secondary disasters) are more unpredictable than other natural disasters. As rural
households have a rich financial capital, they suffer greater losses and economic
pressure when facing disasters. At the same time, this region is close to the most
developed cities in western China and has geographical advantages, so agriculture
is no longer the only choice [16]. Rural households’ families also have the habit of
saving, and there is a long-term geographical relationship in China’s rural areas.
Therefore, mutual borrowing among rural households to resist short-term pressure is
often the first choice.

(2) When the health pressure is higher, the rural households are more inclined to choose
the expanded livelihood strategy, followed by the contractive livelihood strategy
and, finally, the aid livelihood strategies. Su et al. found that the higher the health
pressure, the more inclined they were to choose to increase sources of income [55],
but, inconsistently with the research results of Cooper and Wheeler [114], he believed
that rural households were more inclined to choose medical help. The possible reason
is that the rural family health care system in developing countries still needs to be
improved. While health insurance covers the necessary medical costs, rural families
still have to bear part of the costs. At this time, increasing income is a long-term
solution to deal with genetic or serious diseases. Working elsewhere also enables sick
members to receive better medical care in the city. When coping with the pressure,
rural households often consider the inside of the system first and then extend to the
outside of the system. How to improve the internal circulation ability of the system is
also the focus of research on livelihood adaptability.

(3) The higher the physical capital, the more often the rural households tend to choose
the expanded livelihood strategy compared to the adjustment livelihood strategy.
This result is similar to the results of Liu et al. [34] but different from the findings of
Kuang et al. [23], who found that physical capital is an important factor that promotes
rural households to adopt crop variety adjustment strategies. When they have enough
physical capital, tangible capital encourages rural households to take measures to
adjust their income structure to cope with climate change. The possible reason is
that material capital refers to the basic means of production and infrastructure to
maintain a livelihood, such as durable goods (agricultural machinery and tools, ve-
hicles) and land. They are indispensable prerequisites for agricultural production,
and their conditions must have a significant impact on the livelihood strategy choices
of rural households. They can not only increase productivity but also support rural
households to stay in agriculture. Generally speaking, the more advanced agricul-
tural production tools rural households have and the more convenient agricultural
production infrastructure is, the more incentive rural households have to choose
agricultural production.

(4) The higher the financial capital of farm households, the more they prefer contractive
livelihood strategies compared to the expanded livelihood strategy. This result is
consistent with the findings of Su et al. [102] and inconsistent with the findings of
Huang et al. [115], Gwiriri et al. [116], and Liu et al. [15] that the richer the financial
capital, the richer their financial expenditures and the more inclined they are to engage
in non-agricultural occupations. When rural households in the western mountain
areas have more financial capital, they invest more capital and labor to maximize
their income from non-agricultural industries. The possible reason is that there is
a significant negative correlation between vulnerability and adaptability [117]. The
stronger the adaptability of the financial capital is, the fewer risks they are exposed to.
Rural households with higher financial capital are more likely to continue to engage
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in the original job rather than entering a new field, because they may bear the pressure
brought by a greater uncertainty.

(5) Compared with the aid livelihood strategy, rural households with greater economic
pressure are more inclined to choose the expanded livelihood strategy. This result is
consistent with the findings of Kinsella et al. [101], but in contrast with the findings of
Rissman et al. [118], who argues that signing long-term contracts with people, getting
loans, and training in financial literacy, or improving efficiency and productivity, are
all effective measures to reduce economic stress. But measures to reduce economic
pressure by increasing efficiency and production are limited. This may be because it is
difficult for individual rural households to have long-term contracts and obtain loans
against their small assets. In addition, although the Chinese government has long
insisted on vigorously cultivating high-quality rural households, individual rural
households will no longer be willing to continue to engage in small-scale agriculture
because of the inevitable rise of farming costs and the narrowing of profit margins.
They will often choose to go out to work or invest a large amount of assets to form
economies of scale in order to obtain higher profits.

Based on the above analysis, the research can also provide some enlightenment
of policies:

First, rural households generally present the characteristics of high economic pressure
and poor financial capital adaptability. Therefore, the government can expand the channels
for rural households to increase their income by increasing vocational and technical training
and developing special industries, so as to improve their financial capital and reduce their
economic pressure by increasing their income.

Second, the social pressures rural households face are relatively low and their social
capital adaptability is relatively strong. The government can take further measures to
promote the maintenance and extension of rural households’ geographical consanguinity
and industry-bred relationship and effectively alleviate the impact of external livelihood
pressure through social networks.

Third, health pressure is an important factor affecting the choice of livelihood strategy.
The medical security system implemented by the Chinese government for a long time can
help rural households resist health pressure, but the health of rural residents has not been
significantly improved, especially for chronic diseases, and there is heterogeneity in the
health of different groups [119]. The government can improve the degree of refinement
and differentiation of the medical security system and give full consideration to the health
pressure faced by different groups of people. We suggest that based on the dynamic big
data, such as occupation, age, and health status, a file card should be established to develop
personalized medical security services for them. At the same time, routine physical
examination can be included in the scope of medical insurance, and rural households
can be guided to actively use preventive medical services, early detection, and early
treatment, so as to retain talents for rural development and provide talent guarantee for
rural revitalization strategy.

Fourth, the more abundant the material capital, the more inclined to increase the asset
investment and increase the source of income; the richer the financial capital is, the more
inclined it is to reduce expenditure and use savings. This suggests that “hematopoietic
poverty alleviation” in China’s rural areas can start from the perspective of improving phys-
ical capital and financial capital, relying on rural microcredits to enrich physical capital and
financial capital to a certain extent, so as to significantly improve the quality and efficiency
of financial services. Relevant financial institutions should innovate micro-credit products
for rural areas, improve the guarantee system, take full account of the characteristics of
long agricultural production cycle and seasonality, and provide differentiated services, so
as to provide an impetus for sustainable development.

Fifth, the greater the economic pressure, the more rural households are inclined to
expand investment and increase the sources of income. Signing long-term contracts with
farmers to provide them with upward mobility and promote agricultural production
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efficiency and output is an effective measure to resist the economy. The government
can take further measures to guarantee the circulation of land, encourage mechanized
production, make full use of idle resources, promote the large-scale operation of land, and
realize the reasonable use of land in colleges and universities, thus providing a guarantee
for agricultural scale operation.
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