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Abstract: Adaptation provides a new perspective for the study of farmers’ livelihood transformation
and sustainability. This research aimed to explore the influencing factors of different types and adap-
tation of farmers’ livelihood transformation during rural transformation. Based on summarizing the
response of farmers’ livelihood transformation during the rural transformation process in the Qin-
ling Mountains of China from 1990 to 2018, this research constructed an evaluation index system for
the adaptation of farmers’ livelihood transformation. Through questionnaires and interview surveys
and based on the classification of farmers” adaptive behavior, the research measured the adaptation
index of different types of farmers’ livelihood transformation during different rural transformation
periods and analyzed the factors affecting the types and the adaptation of farmers’ livelihood trans-
formation. The results showed that: D) From 1990 to 2018, the livelihood transformation of farmers
in Shangzhou District of Qinling Mountains mainly experienced changes from the farming + the
working oriented to the synthetic type + the working oriented. 2) From 1990 to 2018, the adaptation
index of farmers’ livelihood transformation increased significantly in growth. From 1990 to 2009,
the adaptation index of farmers’ livelihood transformation of working oriented and synthetic type
was relatively high and concentrated. The distribution of the adaptation index of farmers’ livelihood
transformation in 2010-2018 was relatively scattered. () Farmers with richer social networks tended
to choose comprehensive and diversified livelihoods. Farmers with richer financial and natural capi-
tal were more likely to choose non-agricultural livelihoods. Leadership potential and social network,
livestock, income status, and actual cultivated area were the key variables that have been influencing
the adaptation of farmers’ livelihood transformation in Shangzhou District since 1990. The research
results contribute to the optimization of sustainable livelihood strategies for farmers in the Qinling
Mountains of China and provide case references for the study of livelihood transformation of farmers
in underdeveloped mountainous areas worldwide.

Keywords: adaptation; farmers’ livelihood transformation; rural transformation; Qinling Mountains

1. Introduction

Since China’s reform and opening, massive deforestation and land reclamation have
led to intensified soil erosion and damage to the ecological environment in mountainous
rural areas [1]. Since 2000, China has implemented measures such as Grain for Green and
migration, especially the poverty reduction and rural revitalization policies since 2018,
which have posed challenges to the transformation and development of traditional agri-
culture and rural areas in mountainous areas [2]. As an important ecological protection
area in Qinling Mountains, Shangzhou District, Shaanxi Province, China, presents the ba-
sic characteristics of a vulnerable ecological environment, a large population, and little
land [2,3]. In the process of transformation and development of China’s Qinling mountain
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villages, represented by Shangzhou District, the discussion on the response and adapta-
tion of farmers’ livelihood transformation is beneficial for clarifying the sustainability of
farmers’ livelihoods in the context of rural transformation in mountainous areas of China.
With the widespread application of the concept of adaptation in the field of sustain-
ability science, adaptation research has gradually become one of the important research
contents in the field of regional sustainable development [4]. Previous research took farm-
ers’ livelihood capital as the core based on the theory of sustainable livelihoods [5] and con-
structed a framework for analyzing the adaptation of farmers’ livelihoods [6]. This frame-
work combined livelihood issues with the concept of adaptation, emphasizing the impor-
tance of livelihood adaptive capacity in risk response under different livelihood strate-
gies [6]. Livelihood adaptation was an important aspect of adaptive micro-research. Ex-
ploring the farmers’ livelihood adaptation to cope with climate change, such as adapta-
tion to disasters, was the basis for decision-makers to choose adaptation strategies [7,8].
The livelihood adaptation strategies of farmers were the main content of livelihood adap-
tation discussions, especially addressing livelihood risks, such as climate change and disas-
ters, which were the focus of scholars’ attention. For example, to address climate change, re-
searchers explored the impact of livelihood capital on livelihood adaptation strategies [9-11],
as well as the relationship between livelihood risks, farmers’ perceptions of climate change,
and livelihood adaptation strategies [12,13]. Some studies clarified the adaptation level of
farmers’ livelihoods under different management or response strategies or new technolo-
gies [14-16], which was conducive to developing long-term adaptive plans to improve
livelihood adaptation [17]. Farmers successfully coped with climate change by adopting
different adaptation strategies and providing important ways to address climate uncer-
tainty through livelihood cascade adaptation performance [18]. In adaptation evaluation
methods, it was common to obtain an adaptation index through mathematical and model
calculations [19-22]. The indicator system was the foundation of adaptation assessment,
and most adaptation assessment studies involved two aspects: indicator system and factor
identification analysis [23]. Researchers constructed an indicator system for farmers’ liveli-
hood adaptation based on buffering capacity, learning capacity, and self-organization, but
essentially still centered around farmers’ livelihood capital [5,6]. The analysis of influenc-
ing factors and mechanisms of adaptation provided support for enhancing the formulation
of effective adaptive policies or measures. Among the numerous methods for identifying
factors affecting adaptation, scholars used common mathematical models or modified ex-
isting models to meet the analysis of multi-influencing factors of adaptation [24,25]. At
present, there is a lack of attention to dynamic processes and their characteristic laws in adap-
tation research, especially lacking in adaptive dynamic research from a micro perspective.
Rural transformation was a process of reshaping the rural economy and social structure,
constantly evolving the functions of natural regions, and mainly manifested in the transfor-
mation of agricultural production and living, and spatial organizational structure [26,27]. At
present, studies on rural transformation mainly focus on characteristics, transformation
processes, influencing factors, and driving mechanisms. For example, from a macro per-
spective, the research explored the dynamic mechanism of spatial-temporal differentia-
tion and evolution in rural transformation and development [28]. Some researchers dis-
cussed the driving forces of rural transformation and development from the perspectives
of land use change and agricultural transformation [29,30]. In addition, sustainable liveli-
hoods for farmers are a new direction for the dynamic transformation and development
of rural areas. From a micro perspective, the existing research characterized the process
and characteristics of rural transformation through changes in farmers’ livelihoods, link-
ing rural transformation with sustainable farmers’ livelihoods [31,32], and summarizing
the effects, and mechanisms of farmers’ livelihood transformation [33]. Research on liveli-
hood transformation was receiving increasing attention. By analyzing changes in land use,
it promoted the policy formulation of sustainable livelihoods, livelihood transformation,
and rural development transformation for farmers [34,35]. Some scholars explored the
transformation of livelihoods from the perspectives of farmers’ livelihood patterns, liveli-
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hood methods, and livelihood security. In rural areas near cities, the livelihood mode of
households shifted from agriculture to non-agriculture, and the transformation of liveli-
hood methods had a significant impact on the labor cost of food production. At the same
time, the diversification of livelihood activities was an important response strategy to over-
come resource shortages [36-38]. In response to extreme weather related to climate change,
farmers’ livelihood activities had changed, and adaptation was the result of farmers’ liveli-
hood survival strategies [39]. At present, research on livelihood transformation focuses on
the transformation process, lacking exploration of the transformation results, especially the
quantitative evaluation of the transformation results. However, adaptation research pro-
vides new ideas for rural transformation, especially from the micro-perspective of farmers,
exploring the response and adaptation of farmers’ livelihood transformation in the process
of rural transformation, which is still lacking in traditional rural transformation research.

Therefore, this research aimed to explore the influencing factors of different types
and the adaptation of farmers’ livelihood transformation during rural transformation in
the Qinling Mountains, which focused on the outcome of livelihood transformation. Ulti-
mately, the policy implications were provided for farmers’ sustainable livelihoods of rural
transformation in the Qinling Mountains. This research selected Shangzhou District in
the Qinling Mountains of China as a case study, combining socio-economic statistics and
survey data, and from the micro perspective of farmers, analyzed the response of farmers’
livelihood transformation in the process of rural transformation from 1990 to 2018. Based
on quantitatively measuring the adaptation index of farmers’ livelihood transformation in
different rural transformation periods, the research analyzed the evolutionary characteris-
tics of adaptation of different types of farmers’ livelihood transformation. At the same time,
the obstacle model and multiple logistic regression were used to identify the influencing
factors of farmers” adaptation and types of livelihood transformation, which contributed to
the optimization of sustainable livelihoods for farmers in the Qinling Mountains of China,
and provided case references for the study of livelihood transformation of farmers in un-
derdeveloped mountainous areas worldwide.

The chapter arrangement of this research is as follows: the materials and methods
are explained in Section 2, including the study area, data collection, indicators, and quan-
titative analysis. The results and discussion are presented in Section 3, which consists
of the rural transformation process, the adaptation of farmers’ livelihood transformation,
analysis of influencing factors, and policy implications. The conclusion is summarized in
Section 4.

2. Materials and Methods
2.1. Study Area

Shangzhou District is located between 109°30'~110°14" E and 33°38'~34°11" N, in the
southeast of Shaanxi Province, China, at the southern foot of the eastern section of the
Qinling Mountains, with a total area of 2645.62 km?. Shangzhou District has 4 subdistricts
and 14 townships. Survey villages are shown in Figure 1.

The Qinling Mountains in the northwest of Shangzhou District have effectively blocked
the invasion of cold air. The mountains and rivers opening to the southeast are conducive
to the flow of warm moisture, forming a monsoon and semi-humid mountain climate in
the southern transitional zone of the warm temperate zone. The four seasons are distinct,
with no severe cold in winter and no intense heat in summer. The rain and heat are the
same period, and the temperature and precipitation vary greatly from year to year. The
climate is characterized by high temperatures and excessive precipitation. The average
annual temperature is 12.8 °C, with a frost-free period of 204 days and precipitation of
740 mm. The terrain of the entire Shangzhou District is an important component of the
East Qinling Mountains, with a complex structure. It is a rocky mountain area mainly
composed of medium and low mountains, with a terrain high in the northwest and low
in the southeast. Its geomorphic features are divided into middle to high mountain areas,
low mountain and hilly areas, and river valley and plateau areas.
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Figure 1. Case areas and surveyed villages in Shangzhou District.

Shangzhou District is a key ecological protection area in Shaanxi Province, China, and
its ecology is extremely vulnerable to damage, making it representative of the fragile envi-
ronment in the Qinling Mountains. More people and less land are the basic characteristics
of Shangzhou District. In 2022, the total population of Shangzhou District was 556,000,
including 346,400 agricultural people, accounting for 62.30% of the total population. The
per capita arable land area was only 0.0386 hectares. The proportion of the three industries
was 12.6:26.8:60.6. The per capita disposable income of rural residents was 13,700 yuan (ap-
proximately 1908 USD). Because most areas belong to restricted development zones, the
per capita arable land area in Shangzhou District is relatively small, the agricultural eco-
nomic foundation is poor, and rural social development is relatively backward.

2.2. Data Collection

The Statistics Bureau of Shangzhou District provided the socio-economic statistics.
The main data include the compilation of national economic statistics and social statistics
of Shangzhou District from 1990 to 2018, Shangzhou City Chronicle, Shangzhou Yearbook
(2005-2007), Shangzhou Yearbook (2012-2017), and Shangzhou Yearbook (2018).

The questionnaire was distributed from 3 September 2019 to 10 September 2019. The
basic situation of rural development was known through the pre-survey. Considering the
principles of comprehensiveness and spatial balance of sample points, the surveyed vil-
lages were determined by using the methods of systematic sampling and stratified sam-
pling. A total of 44 administrative villages were selected in the case area. The selected
sample villages were based on the density of administrative villages in different towns,
considering the natural characteristics of each administrative village, the proportion of
permanent residents, and whether it was a “hollow village”, to ensure the smooth distribu-
tion of questionnaires and interviews. The surveyed farmers were determined by random
sampling method, and the questionnaire survey was mainly conducted on middle-aged
and elderly household heads who were familiar with rural development and family sta-
tus. A total of 170 questionnaires were distributed in Shangzhou District, and 167 valid
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questionnaires were recovered, with a recovery efficiency of 98.24%. The distributed ques-
tionnaire was designed based on pre-survey and interview and was modified in the ex-
perimental questionnaire distribution. The questionnaire was filled in by question-and-
answer method, which ensured the quality and recovery rate of the questionnaire. At the
same time, to deeply understand rural development and farmers’ livelihood, in-depth in-
terviews were conducted in the surveyed villages. The interviewees were village cadres
or old farmers who knew more about the development of the village. The interview time
was 1-1.5 h. The main content of the questionnaire covers three parts: the basic situation
of farmers’ families, farmers’ livelihood capital, and farmers’ livelihood adaptive behavior
in the three periods of 1990-1999, 2000-2009, and 2010-2018.

2.3. Indicators and Quantitative Analysis
2.3.1. Evaluation System of Livelihood Transformation Adaptation

According to the analysis framework of sustainable livelihoods and existing stud-
ies [6,40], this research argued that the adaptation of farmers’ livelihood transformation
covered livelihood capital and livelihood output, which is specifically reflected in the three
aspects of farmers’ livelihood capital index, living standard index, and livelihood stability
index. According to the existing research [6], household income balance and income di-
versity were used to characterize the living standard index and livelihood stability index,
respectively. Concerning existing studies [41-44], this research constructed the evaluation
index system of farmers’ livelihood capital (see Table 1).

Table 1. Evaluation index system of farmers’ livelihood capitals.

. . . Indicator Description and Mean Standard . Anticipated
Index Dimension  Indicator Definition Value Deviation Weight Impact
Ecological Per capita area of Grain for Green 0.092 0.283 0.060 -
Natural governance area
capital . . -
Actual cultivated Per capita actual cultivated area of 0.698 0718 0.073 N
area households
Housing area Per capita housing area of 28.100 22.368 0.071 +
households
Phys'ical Housghold Number of daily durable consumer 2639 1.644 0.068 .
capital physical assets goods
c Number of livestock = cattle x 1.4 +
Livelihood
Divirines Livestock donkey x 1.2 + sheep x 1+ pig x 7.689 77.640 0.102 +
P 0.8 + chicken x 0.6
The proportion of total household
cash income (including
Income status government subsidies) to the total 4867.730 7703.490 0.091 +
Financial family population
capital Farmers’ perception of the degree
The gap between of wealth gap within the village.
the rich and the 0=none, 0.25 = very little, 0.551 0.288 0.067 +
poor 0.5 = ordinary, 0.75 = much more,

1=quite a lot
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Table 1. Cont.

. . . Indicator Description and Mean Standard . Anticipated
Index Dimension Indicator Definition Value Deviation Weight Impact
The proportion of the number of
Household family workers (aged 16-65) to the 0.551 0.267 0.065 +
workforce .
total population
Proportion of the number of
Health status disabled people to the total 0.258 0.296 0.065 -
Human family population
capital The degree of understanding of
government policies and measures
such as ecological governance and
Livelihood Policy awareness agricultural structural adjustment. 0.431 0.241 0.067 +
capital 0 =none, 0.25 = very little,
0.5 = ordinary, 0.75 = much more,
1= quite a lot
Social network Number of households receiving 10.894 11.378 0.075 +
assistance
Social Leadership Number of village committee
capital potential members in the family 0.124 0-465 0.127 "
Assistance Number of borrowers and credit
o opportunities. Credit 4.022 2.628 0.070 +
opportunities

opportunities: 0 =no, 1 =yes

Natural capital reflects the dependence of farmers on natural resources, selecting fac-
tors that reflect the natural habitat of the study area, including the ecological governance
and actual cultivation area. Material capital represents the consumption or production
equipment status of farmers’ households, including the household physical assets, hous-
ing, livestock, etc. Financial capital reflects the accumulation and flow of money by farm-
ers in production and consumption, including the income status and gap between the rich
and the poor. Human capital represents the labor resources of farmers themselves, includ-
ing factors such as the household workforce, health status, and policy awareness. Social
capital reflects the social resources (relationships) of rural households, and its role is to
help enhance the family’s capital, including the social network, leadership potential, and
assistance opportunities.

2.3.2. Quantitative Analysis Methods

To eliminate the influence of the original data dimension, the original data were stan-
dardized. Considering the difference in the impact of positive and negative indicators on
farmers’ livelihood capital, the entropy method was used to calculate the indicator weight
of farmers’ livelihood capital. The entropy method reflects the information entropy of data
based on their degree of dispersion, thereby determining the weight of indicators, and ef-
fectively solving the problem of information overlap between multiple indicator variables.
The specific calculation steps of the entropy method are as follows:

(1) Due to the use of logarithmic operations in the entropy method, standardized values
cannot be directly calculated. To address the impact of negative or zero numbers on
operations, the standardized numerical translation processing is

Zij=Xj+A (1)

(2) Quantify each indicator equally and calculate the proportion of the i-th sample to the
j-th indicator:

Sij = X/ Y Xij @)
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(8) Calculate the entropy of indicator information:
ej=(—1/Inn) x y " S;InS; ®)
(4) Calculate the coefficient of difference for indicators:
gi=1—¢ (4)
(5) Normalize the difference coefficient and calculate the indicator weight:
wj =8/} 18 5)

where Z;; is the value after translation. A is the translation amplitude. S;; represents the
specific gravity value of X';;. E; represents the entropy value of the j-th indicator. G; rep-
resents the coefficient of difference for the j-th indicator. W; represents the weight of the
j-th indicator.

This research calculated the adaptation of farmers’ livelihood transformation using
the comprehensive index method and functional model method. The comprehensive in-
dex method utilizes the construction of an indicator system to quantify the adaptation of
farmers’ livelihood transformation, indicating the level of the adaptation, which is easy
to understand and operate, but neglects the interaction relationship between system ele-
ments. The function model method overcomes this disadvantage, but the system elements
are difficult to quantify and express [45]. The calculation formula of the functional model
method is as follows:

LA = f{LC,LL, LS} = LC+LL+LS (6)

where LA is the adaptation index of farmers’ livelihood transformation. LC is the farmers’
livelihood capital index. LL is the living standard index. LS is the livelihood stability in-
dex. According to existing research [6], LL and LS are characterized by household income
balance and income diversity, respectively. LC is calculated using the composite index
method. The calculation formula is as follows:

S
LC = Zj:l Wi X 7)

where LC is the livelihood capital index of farmers, with values ranging from (0 to 1). Wj; is
the indicator weight of farmers’ livelihood capital. Xj; is the standardized value of farmers’
livelihood capital indicators.

To further analyze the key variables affecting the adaptation of farmers’ livelihood
transformation and identify the obstacle factors for improving the adaptation of farm-
ers’ livelihood transformation, existing studies have identified obstacle factors using con-
cepts such as “factor contribution degree”, “indicator deviation degree”, and “obstacle de-
gree” [46—48]. This research used an obstacle degree model to explore the obstacle factors
of farmers’ livelihood transformation adaptation. The calculation formula is as follows:

Y =1-X; ®)

Bj = (Tj x Y;) /3, (Tj X Yj) x 100% )

where Y]- is the deviation degree of the indicator, which is the difference between the j-th
indicator and the optimal target value. X; is the standardized value of each indicator. T;
is the factor contribution degree, which is the comprehensive weight of the j-th indicator
on the adaptation of farmers’ livelihood transformation, indicating the degree of impact of
the j-th indicator on the adaptation of farmers’ livelihood transformation. B; is the degree
of the obstacle, indicating the degree of the obstacle to the j-th indicator of the adaptation
of farmers’ livelihood transformation.
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Taking the type of livelihood transformation of farmers as the dependent variable,
this research used multiple logistic regression analysis to analyze the important factors
affecting the type of livelihood transformation of farmers [43]. The types of livelihood
transformation for farmers, such as “Farming”, “Working”, “Farming oriented”, “Work-
ing oriented”, and “Synthetical type”, were used as dependent variables, and the value of
the dependent variable is limited to [0, 4], that is, “Farming”, “Working”, “Farming ori-
ented”, “Working oriented”, and “Synthetical type” are defined as multiple disordered
variables y = (yo, y1, Y2, ¥3, ¥4), k = [0, 4]. And yy is the reference level for the model. This
research used the livelihood capital index of farmers as the independent variable, with the
independent variable x = (x1, x2,..., xp). Natural capital reflects the dependence of farm-
ers on natural resources and may have an impact on the selection of agricultural-related
livelihood transformation types that rely on resources. Material capital and financial capi-
tal reflect the accumulation and flow of means of production and consumption money in
rural households. Human capital is the embodiment of rural household labor resources.
These indicators may have an impact on all types of livelihood transformation. Social cap-
ital reflects the social relationship resources of farmers and families, which may affect the
types of non-agricultural livelihood transformation.

The conditional probability of y is

4
P(y = k|x) = — k=0 exp(yx)

= (10)
L+ X gexp(yi)
The corresponding logistic regression model is
p
yr =1In |:1 — P] = Box + Brxx1 + Boxxa + ...+ ,Bpkxlp (11)

where P is the probability of the event occurring. x1, x2,..., x, are the independent variables.
Parameters Bk, Bk, .-, Bk are the undetermined coefficients of regression.

3. Results and Discussion
3.1. Rural Transformation and Farmers’ Livelihood Response

Ecological, social, and economic changes in rural transition directly affect the livelihood
choices of farmers. This research analyzed the rural transformation process in Shangzhou
District from three aspects: ecology, economy, and society. In the process of rural transfor-
mation, five types of farmers’ livelihood transformation were summarized according to the
way of farmers’ livelihood choice (Table 2). From 1990 to 2018, the proportion of the farm-
ing and the farming oriented in the types of farmers’ livelihoods transformation decreased,
especially the farming, while the proportion of the synthetic type significantly increased,
indicating that fewer and fewer farmers rely on single farming as their livelihood, and
their livelihood methods are gradually diversified. Compared with existing research on
static analysis of farmers’ livelihood behavior [6,49], although the results showed that farm-
ers’ livelihoods were diversified, this study highlighted the process and trends of farmers’
livelihood transformation.

Since agricultural production had an important impact on the evolutionary process of
rural development, at the same time, the livelihood status of farmers was also directly af-
fected by changes in agricultural production. Therefore, we characterized the period of ru-
ral transformation and development through the period of agricultural development, and
summarized the process of rural transformation and development in Shangzhou District
from 1990 to 2018 into three periods: traditional agricultural planting, restricted agricul-
tural development, and agricultural development transformation, while the transforma-
tion of farmers’ livelihoods has experienced the change from the farming + the working
oriented to the synthetical type + the working oriented dominated (Figure 2).
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Table 2. Types of farmers’ livelihood transformation.

1990-1999 2000-2009 2010-2018

Type Description
Number Proportion Number Proportion Number Proportion

Choosing only farming

Farming as a means of livelihood 76 45.5% 55 32.9% 14 8.4%
Working ~ Choosing only working 11 6.6% 1 6.6% 12 7.2%
as a means of livelihood
Choosing farming and
Farming working as livelihoods o o o
oriented with more than 50% of 0 54% 4 2:4% 6 3.6%
income from farming
Choosing farming and
Working working as livelihoods o o o
oriented with more than 50% of 61 36.5% 83 49.7% 67 40.1%
income from working
Choosing three or more
Synthetical llvelmoods, m@udmg 10 6.0% 14 8.4% 68 40.7%
type farming, working, and
other ways.
Synthetical type

Farming oriented

Farming

| O“t“‘\\

‘Working oriented

Working

1990-1999 2000-2009 2010-2018

Figure 2. The transformation of farmers’ livelihood during 1990-2018 in Shangzhou District.

(1) Traditional agricultural planting: 1990-1999

The farming and working oriented were the main types of livelihood transformations
during this period (Table 2 and Figure 2). From 1990 to 1999, the per arable land area in
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the Shangzhou District was less than 1 mu (0.1647 acres). Due to the small area of arable
land, agricultural planting in the 1990s was dominated by food crops to solve the problem
of subsistence. Because of the thin soil layer and weak fertility in rocky mountainous areas,
it has low yields of arable land in the Shangzhou District. In addition, due to the lack of
arable land resources and limited means of livelihood, the financial capital of farmers was
low. The consumption level of farmers was relatively low, which cannot promote social
and economic development in rural areas. Because of their location in the mountainous
areas of the north—south transition zone, the climate was temperate and humid, with high
forest and vegetation cover, and the ecological environment of the rural area remained
in good condition. As a result of the extremely low income from farming, most of the
farmers could hardly satisfy the annual food ration of their families by relying only on
their arable land, and by the end of the 1990s, some of the farmers who had abundant
social networks and labor conditions began to go out to take part-time jobs to subsidize the
family’s subsistence. Therefore, working-oriented livelihoods were an important choice of
livelihoods for farmers during this period.

(2) Restricted agricultural development: 2000-2009

Working oriented was the main type of livelihood transformation during this period
(Table 2 and Figure 2). As a result of the pilot implementation of the Grain to Green Pro-
gram in 1999, the area of Grain to Green in Shangzhou District began to increase signifi-
cantly in 2000, which further led to a decrease in the cultivated area of the countryside. The
Grain to Green Program in Shangzhou District was dominated by the planting of walnut
trees, but the market benefits of walnut planting by farmers were limited, and the agri-
cultural income of farmers remained low. Agricultural development was limited by the
Grain to Green. Although the rural ecological environment had been protected, the ru-
ral economic and social development was still lagging. Due to the small per capita arable
land in Shangzhou District, the crops planted were still mainly food crops. Even if farming
did not require much labor, and working income was higher than farming income, the ru-
ral labor force was more and more shifting to work outside. Some farmers of the farming
transformed into working oriented (Figure 2). Through the interview, it could be seen that:
“In the first few years of the 2000s, more people went out to work than before, because the
income from working was higher than from farming. If we went out to work, we could
save a little bit and still had some money left over in a year, but it was impossible to farm”.
(Interviewee: Cadre of XX village, XX township).

(3) Agricultural development transformation: 2010-2018

The working oriented and the synthetical type were the main types of livelihood trans-
formation during this period (Table 2 and Figure 2). During this period, the ecological ef-
fect of Grain for Green was emphasized, and the development trend of the rural ecological
environment was good. In 2011, Shangzhou District began to implement poverty allevia-
tion development and resettlement projects, which played an important role in protecting
the existing ecological environment, and had a vital impact on farmers’ livelihoods, while
farmers’ livelihoods gradually diversified. Although farmers continued to work outside
for a long time, the rural agricultural planting structure had undergone significant adjust-
ments with the support of the government’s poverty alleviation policies and industrial
technologies. Some farmers no longer planted single food crops and began to plant cash
crops led by vegetables, Chinese herbal medicines, and edible fungi, while the economic
benefits affected by the market and sales channels were unstable, and the transformation
of agricultural development was obvious. During this period, some farmers chose a new
type of farming based on facility-based agriculture, but the higher livelihood income still
came from long-term work outside, and most farmers preferred to go out to work for a long
time. Although there are differences between the current case studies and this study [6,49],
the results are consistent with this study, indicating that long-term migrant work by farm-
ers is common throughout China. As a result, a large number of the farming and the
working oriented farmers shifted to a combination of traditional farming, facility-based
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agriculture, and working livelihoods from 2000 to 2009, while farming farmers shifted to
working livelihoods in the previous period (Figure 2).

3.2. Adaptation of Farmers’ Livelihood Transformation

Equations (6) and (7) were applied to calculate the adaptation index of farmers’ liveli-
hood transformation. The adaptation index of farmers’ livelihood transformation showed
an increasing trend from 1990 to 2018 (Figure 3). From 1990 to 2009, two types of liveli-
hood transformation, working oriented and synthetical type, had a high and concentrated
adaptation of livelihood transformation, while the farming, the working, and the farm-
ing oriented had low and concentrated adaptation. From 2010 to 2018, the distribution of
the adaptation index of farmers’ livelihood transformation was more decentralized, domi-
nated by synthetical type and working oriented, and the adaptation index of farmers’ liveli-
hood transformation of synthetical type was higher than that of working oriented.
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Figure 3. The adaptation index of farmers’ livelihood transformation during 1990-2018.

From 1990 to 2009, the differences in the living standard index and the livelihood cap-
ital index of different transformation types of farmers were small, while the differences in
the livelihood stability index were large (Figure 4). In particular, the living stability index
of the farming oriented, the working oriented, and the synthetical type was significantly
higher than that of the farming and the working, which was the reason that the adapta-
tion index of livelihood transformation of the farming oriented and synthetical type was
high and concentrated (Figure 3). The livelihood stability index of the synthetical type
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was the highest from 2010 to 2018, which was the most important reason why the adap-
tation index of farmers’ livelihood transformation of the synthetical type was higher than
that of working oriented (Figure 3). At the same time, synthetical type and working ori-
ented had significantly higher livelihood stability indexes than other types, and the living
standard index was higher than the farming and the farming oriented. The synthetical
type had the highest adaptation index. This result is consistent with the research results of
Yin’s research [49], indicating that diversified farmers’ livelihoods have higher adaptability
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Figure 4. Three dimensions of the adaptation index of farmers’ livelihood transformation during
1990-2018.

3.3. Analysis of Influencing Factors
3.3.1. Influencing Factors of the Type of Farmers’ Livelihood Transformation

Multiple logistic regression analysis was used to investigate the influence of livelihood
capital indicators on the type of farmers’ livelihood transformation. The livelihood capital
indicators were introduced into the multivariate logistic regression model as independent
variables, and three models were constructed according to the period, with “Synthetical
type” as the reference level of the model. The significance levels of the likelihood ratio
tests of the three models (Sig.) were 0.029, 0.000, and 0.000, which were all less than 0.05,
and the models were statistically significant. The specific analysis results are shown in
Table 3.
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Table 3. The logistic analysis results of influencing factors of farmers’ livelihood type during 1990-2018.

Farming Working Farming Oriented Working Oriented
Period Factors
B Exp (B) B Exp (B) B Exp (B) B Exp (B)
1990-1999 Housing area 2.770 15.953 24.335 ** 3.702 x 1010 0.545 5.327 0.075 1.078
- Social network —3.029 0.048 5922 * 0.003 0.326 0.042 —3.963 * 0.019
Housing area —13.953* 8714 x 10~7 52.466 6.105 x 102 —69.426 7.059 x 10731 —21.459** 4792 x 10~1°
Income status —40.740 ** 2,027 x 10~18 236.819 7.068 x 10102 —36.287 1.741 x 1016 6.887 979.701
Household
2000-2009 workfonce 7.970 ** 2893.215 —8.608 0.000 —6.758 0.001 7.621* 2041.158
Assistance 4.976* 144.871 11.723 123,343.408 15.862 ** 7,740,669.752 3.720 41.271
opportunities
Health status —2.092 0.123 —3.707 0.025 —13.667*  1.160 x 1076 —2.669 0.069
Housing area 9.251 10,417.411 4.659 105.570 —3.298 0.037 —2977 0.051
A“t“al;r‘él;“’ated —0.912 0.402 —55.143** 1126 x 10~ 4610 100.448 —0.209 0.811
Household
2010-2018 physical assets —2.198 0.111 11.263 *** 77,870.440 2.759 15.779 1.046 2.845
Policy awareness —0476 0.621 —5.170 ** 0.006 1.452 4272 —0.884 0413
Social network 3.271 26.344 —33.086** 4274 x 101 11.435 92,520.347 —7.923 %% 0.000
The gap between —1.344 0.261 ~1.128 0.324 —6.598 * 0.001 2.350 ** 10.489

rich and poor

Note: Due to using the “Synthetic type” livelihood type as the reference level for the model, this dependent
variable is not present in the table. * is significant at the 0.1 level. **is significant at the 0.05 level. ***is significantly
at the 0.01 level.

(1) Physical capital. From 1990 to 2018, the housing area in the physical capital had
a significant effect on the type of farmers’ livelihood transformation, but the effect var-
ied in different periods. From 1990 to 1999, the larger the housing area, the greater the
possibility that the farmer took working as a way of livelihood. During this period, the
income from farming was extremely low, and most farmers could only rely on working
to increase their income to improve the material base of their households, which was con-
ducive to increasing the size of the housing area. From 2000 to 2009, the larger the housing
area, the smaller the possibility that the farmer was the farming or the working oriented
type of farmers’ livelihood transformation, and the larger the possibility that the farmer
was the synthetic type. Based on increasing household income through working, farmers
gradually tried more non-farm livelihoods during this period, while diversified livelihood
could effectively increase household income. Therefore, farmers did not only rely on farm-
ing and working, but also tried diversified livelihoods such as business to increase the
household’s physical capital, which contributed to the increase in the housing area. From
2010 to 2018, the larger the housing area, the greater the possibility that farmers would
rely on farming as a means of livelihood. Traditional agriculture in this period gradually
began to transform from traditional agricultural cultivation to facility agriculture, which
had higher economic efficiency and could increase income, contributing to the increase in
household physical capital. At the same time, the richer the household’s physical assets,
the greater the possibility that the household was the farming type of livelihood transfor-
mation. However, in the research results of Yin [49], farmers with richer material assets
tended to choose diversified livelihood methods, which differed from this study. The rea-
son for the differences was that different types of case areas in the Qinling Mountains and
arid oases led to differences in the livelihood methods of farmers. Working income was
still the main source of household income, and working could effectively improve house-
hold physical conditions.

(2) Social capital. During 1990-1999 and 2010-2018, the social network in the social
capital had a significant impact on the types of farmers’ livelihood transformation. With
the richer social network, the possibility that farmers chose a working or working-oriented
livelihood was lower, and the probability that farmers experienced the synthetical type of
livelihood transformation was higher. This result is consistent with Yin’s [49,50], as the
richer the social network, the more diversified the livelihoods of farmers tend to be. The
questionnaires and interviews revealed that the richer the social network of farmers, the
more information resources they had access to. They no longer chose a single working or
working-oriented livelihood, but preferred a synthetical livelihood because they diversi-
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fied their livelihoods using information resources. From 2000 to 2009, with more assistant
opportunities for farmers, the probability that they would have a farming or a farming-
oriented livelihood was higher. As the cost of pesticides and fertilizers gradually increased
compared with the 1990s, farmers had to draw on the social capital they owned to invest
in agricultural production through loans.

(3) Financial capital. Income status and wealth gaps in financial capital had a signifi-
cant impact on the types of farmers’ livelihood transformation. During 2000-2009, farmers
with higher incomes were less likely to choose a working livelihood, but more likely to
choose a synthetical livelihood. The investigation found that farm households with better
income status had a greater possibility to choose diversified livelihood behaviors because
their sources of income were diverse. This result was similar to existing studies [37,39],
where income affected changes in farmers’ livelihood patterns. From 2010 to 2018, farm-
ers were less likely to choose the farming oriented livelihood, but more likely the working-
oriented type when the wealth gap was wider. Income from farming was much higher
than working, and working was an important form of livelihood for increasing income, as
well as increasing the wealth gap. A working-oriented livelihood was effective in raising
household incomes while ensuring basic food needs through farming at the same time.

(4) Human capital. Household workforce, health status, and policy awareness in hu-
man capital had a great impact on the type of farmers’ livelihood transformation. From
2000 to 2009, the larger the household workforce, the probability that the farmer fit the
farming or the working-oriented type of farmer’s livelihood transformation was larger.
During this period, farming was still traditional farming, which required a large amount
of labor. When households had surplus labor, they mainly invested in working. This re-
sult was similar to the research findings of Jiang [38], where labor had a significant impact
on the livelihood transformation of farmers. Since the income generated by working was
much higher than farming, farmers fit the working-oriented type of livelihood transfor-
mation. When their health status was better, the possibility that farmers fit the farming-
oriented type of livelihood transformation was lower, and the probability that farmers fit
the synthetical type of livelihood transformation was higher. Better health status indicated
that the number of people with disabilities in the household was low, which was conducive
to farming, working, and other livelihood activities. Therefore, to increase income, farmers
tended to diversify and integrated livelihoods. From 2010 to 2018, the higher level of pol-
icy awareness, the lower possibility that farmers chose to farm, and the higher probability
that they had synthetical and diverse types of livelihood transformation. The investigation
found that farmers with a more detailed awareness of the policy would take advantage of
the favorable conditions of the policy to diversify their livelihoods, such as planting facility-
based agriculture, rather than engaging in traditional farming or working.

(5) Natural capital. From 2010 to 2018, the actual cultivated area in natural capital
had a significant effect on the type of farmers’ livelihood transformation. The larger the
actual cultivation area, the lower the possibility that farmers took working as their liveli-
hood, and the higher the probability that they chose diversified and synthetical livelihoods.
This result was similar to Chen’s [35], Not only in terms of actual cultivation area, but also
in terms of the transformation of farmland utilization, which was an important factor af-
fecting the livelihood transformation of farmers. The survey found that the larger actual
cultivated area indicated that farmers’ livelihoods were still dependent on farming, but it
was difficult to maintain their livelihoods by relying only on the income from farming. As
a result, they preferred to diversify their livelihoods to increase their incomes.

To summarize, livelihood capital differentiation led to differences in the livelihood of
farmers and affected the type of farmers’ livelihood transformation. The impact of liveli-
hood capital on the types of farmers’ livelihood transformation was greater in 2000-2009
and 2010-2018. Farmers with richer physical and human capital were significantly differ-
ent in the tendency to choose their way of livelihood in different periods. Farmers with
richer social networks tended to choose integrated and diversified livelihood options. The
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richer the financial and natural capital, the greater probability of farmers choosing non-
farming livelihood options.

3.3.2. Obstacle Factors to the Adaptation of Farmers’ Livelihood Transformation

According to Equations (8) and (9) of the obstacle model, the obstacles to the adapta-
tion of farmers’ livelihood transformation in Shangzhou District in different periods were
calculated. To highlight the key factors, and refer to the existing studies [27-29], this re-
search listed the top five indicators with the highest degree of obstacles to the adaptation
of farmers’ livelihood transformation in each period (Table 4). The main obstacles to the
adaptation of farmers’ livelihood transformation in Shangzhou District from 1990 to 2018
included: the leadership potential and social networks of the social capital, the livestock
of the physical capital, the income status of the financial capital, and the actual cultiva-
tion area of the natural capital. From the perspective of the time evolutionary process,
the obstacle factors for the adaptation of farmers’ livelihood transformation in different
periods were consistent, which showed that leadership potential and social networks of
social capital, livestock, income, and cultivated land status were the key variables that had
been influencing the adaptation of farmers’ livelihood transformation in Shangzhou Dis-
trict since 1990.

Table 4. The obstacle factors of farmers’ livelihood adaptation in Shangzhou District.

Obstacle Ranking
Period Type
1 2 3 4 5
Leadership . . Actual
1990-1999 Obstacle factor potential Livestock Income status Social network cultivated area
Obstacle degree (%) 16.26 13.30 11.79 8.67 8.60
Leadership . . Actual
2000-2009 Obstacle factor potential Livestock Income status Social network cultivated area
Obstacle degree (%) 16.50 13.53 11.68 8.80 8.76
Leadership . . Actual
2010-2018 Obstacle factor potential Livestock Income status Social network cultivated area
Obstacle degree (%) 17.07 14.38 9.73 9.40 9.37

From 1990 to 2018, the obstacle degree of income status was gradually decreasing,
while the obstacle degree of leadership potential, livestock, social networks, and the actual
cultivated area was gradually increasing. From 1990 to 2018, with the growth of farmers’
incomes, the financial capital, the standard of living, and the adaptation of farmers’ liveli-
hood transformation increased. Therefore, the impact of the obstacles of income status on
the adaptation of farmers’ livelihood transformation gradually decreased. However, so-
cial capital such as leadership potential and social networks did not improve significantly.
The assistance and resources farmers obtained from their networks were limited, which
was not conducive to the enhancement of farmers’ livelihood capital and the adaptation of
livelihood transformation. Physical and natural capital, such as livestock and actual cul-
tivated area, directly affected the agricultural income of farming households. Since 1990,
due to the implementation of ecological protection policies, such as Grain for Green, the
actual cultivated area of farming households had been small, leading to low agricultural
income, which in turn affected the enhancement of livelihood capitals and the adaptation
of livelihoods.

3.4. Policy Implications

Through the above analyses, based on the reality of the lack of arable land resources
and the contradiction of ecological protection in the Qinling mountainous region of China,
the following three aspects were suggested to improve the adaptation of farmers’ liveli-
hood transformation. (D) Strengthen the promotion of modern agricultural cash crop culti-
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vation. This suggestion is consistent with Yin’s research [41]. Although in different types
of case areas, the transformation from traditional agriculture to modern agriculture is an
inevitable trend for sustainable rural development in the future. It ought to improve
the economic benefits of arable land output and promote the development of modern
facility-based agriculture [23], such as greenhouse vegetables and edible fungi cultivation.
It should transform the previous single traditional agricultural planting into diversified
modern agricultural planting, and promote the improvement of farmers’ livelihood eco-
nomic capital. @ Further improve the economic benefits of Grain for Green. Based on
previous studies, the Grain for Green improved the ecological quality of the region and
had a certain lagging effect on promoting local economic development [51]. Therefore, it
is necessary to further improve the economic benefits of Grain for Green. It can provide
technical guidance to farmers who have planted walnuts to reduce the impact of natural
disasters on walnuts as much as possible. At the same time, it ought to establish fixed pur-
chase enterprises and platforms, set a minimum purchase price, and help farmers solve
market problems, which is to change the low economic benefits of walnuts. 3) Strengthen
training on working skills. This is consistent with the recommendations of the existing re-
search [52]. To meet the needs of the labor market, such as the basic requirements of enter-
prises for labor [52], it should improve farmers” working skills through technical training
and promote diversified choices for farmers’ livelihood transformation.

4. Conclusions

Previous studies on livelihood transformation have lacked exploration from the adap-
tive process to the adaptive outcomes, especially with adaptation as the theoretical ba-
sis. This research theoretically provided a new research perspective on farmers’ livelihood
transformation. The process of rural transformation, the response of farmers’ livelihood
transformation, and the results of livelihood transformation also provided a theoretical
analysis approach for the study of livelihood adaptation. In addition, the Shangzhou Dis-
trict in the Qinling Mountains, one of the concentrated and contiguous poverty-stricken
mountainous areas in China, was selected as the case area. It is greatly affected by China’s
poverty-reduction policies and rural transformation, and the process of farmers’ livelihood
transformation was obvious, with typical representativeness. At the same time, it also en-
riched the research cases of global poverty-stricken mountainous areas.

This research summarized the rural transformation process and its response to farm-
ers’ livelihood in the Shangzhou District of the Qinling Mountains in China from 1990 to
2018, which was conducive to the understanding of the livelihood transformation process
from a micro perspective. Based on constructing an evaluation system of adaptation of
farmers’ livelihood transformation, the research quantified it and analyzed the evolution-
ary characteristics of different types of farmers’ livelihood transformation. Meanwhile, the
obstacle model and multiple logistic regression were used to, respectively, identify the fac-
tors influencing the adaptation and the types of farmers’ livelihood transformation. The
results of this study contributed to optimizing the sustainable farmers’ livelihood strategies
in the Qinling Mountains of China, as well as providing a case study reference for farmers’
livelihood transformation in underdeveloped mountainous areas around the world.

The results of this research showed that the farmers’ livelihood transformation expe-
rienced a change from the farming + the working oriented to the synthetical type + the
working oriented. During 1990-2018, the adaptation index of farmers’ livelihood transfor-
mation showed a growing trend. From 1990 to 2009, the adaptation index of the working
oriented and the synthetical type was high and concentrated. From 2010 to 2018, the dis-
tribution of the adaptation index of farmers’ livelihood transformation was dispersed.

Diversification of farmers’ livelihood capital led to differences in the way of farmers’
livelihood transformation and affected the adaptation of it. Farmers with richer social net-
works tended to choose synthetical and diversified livelihoods. The richer the financial and
natural capital, the greater the probability that farmers chose non-farm livelihoods. Lead-
ership potential, social networks, livestock, income status, and actual cultivated area were
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the key variables that had been influencing the adaptation of farmers’ livelihood transfor-
mation in the Shangzhou district since 1990. Based on the results, we suggested improv-
ing the adaptation of livelihood transformation by strengthening the promotion of modern
agricultural cultivation, improving the economic benefits of Grain for Green, and strength-
ening the training of working skills to promote the sustainable development of farmers’
livelihoods.

This research mainly explored the characteristics and influencing factors of the adap-
tation of farmers’ livelihood transformation from the perspective of time changes, lacking
analysis of spatial differentiation patterns and their influencing factors. In future research,
its characteristics and influencing factors can be explored from a geographical spatial per-
spective, which is conducive to a deeper understanding of the impact mechanism of farm-
ers’ livelihood transformation adaptation.
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