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Abstract: Based on the summarization of previous studies, this paper constructed an analytical model
on the driving factors on the choice of farmers’ livelihood strategies in nature reserves, covering the
aspects of natural disasters, public policies, family characteristics, and livelihood assets, and this
paper took Zhagana Village in Qinghai-Tibet Plateau as an example to conduct an empirical study.
The empirical results show that non-agricultural production strategies, especially a tourism-oriented
strategy, are currently the primary livelihood preference for households in the Qinghai-Tibet Plateau.
During the process of livelihood strategy selection, households are influenced by exogenous factors
like public policies and natural disasters, as well as by endogenous factors like family characteristics
and livelihood assets. Among these factors, the soil erosion as well as the tourism development
policy would be the restrictive factors when choosing an agricultural production strategy, or the
incentive factors if a non-agricultural production strategy were to be chosen. Meanwhile, anti-poverty
development policy, location characteristic, and economic characteristic are the incentive factors for
households who want to choose an agricultural production strategy, or the restrictive factors if they
would like to select a non-agricultural production strategy.

Keywords: sustainable development; globally important agricultural heritage systems;
pressure-state-response; SUR model

1. Introduction

The correlation between humans and the ecosystem is one of the core scientific topics of sustainable
development and livelihood, as the most basic behavioral patterns of humans play an important role
in driving the evolution of the man-land relationship [1,2]. Using the most comprehensive global map
of human pressure, scholars show that 6 million square kilometers (32.8%) of protected land is under
intense human pressure. For protected areas designated before the Convention on Biological Diversity
was ratified in 1992, 55% have since experienced human pressure increases [3]. In China, the vast
majority of nature reserves are located in areas where humans have inhabited. About 30 to 60 million
people live in different types of nature reserves or in surrounding areas in order to carry out activities
related to agricultural production [4]. The livelihood strategies of these farmers, as the most basic
decision-making unit in the nature protection area, determine the utilization and efficiency of natural
resources, and have an important impact on the sustainable development of nature reserves.

In the mid-1980s, international organizations and research institutions represented by the World
Commission on Environment and Development (WCED) and Britain’s Department for International
Development (DFID) began to turn their attention to the issue of the livelihood of households. As
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deeper exploration on the related topics have been conducted, scholars started to work on setting
up a series of livelihood analytical frameworks, such as the Livelihood Security Framework [5], the
Livelihood Diversification Analytical Framework [6], and the Sustainable Livelihood Approach [7].
Among all kinds of livelihood analytical frameworks, the livelihood strategies of households have
become the key focus of attention. A livelihood strategy is an activity or a choice made by people to
reach their livelihood targets and their combination, where this specific choice and their combination
are based on asset acquisition, opportunity recognition, and the actor’s own wishes [8,9].

Currently, a growing number of studies hold that a livelihood strategy adopted by a household is
so dynamic that the household tends to change their livelihood strategy to adapt to a new man-land
relationship when the environmental background, livelihood assets, as well as policies and systems
are undergoing drastic changes [10]. On the whole, the driving factors for the selection of livelihood
strategy by households can be divided into two types—the endogenous factors and exogenous factors.
For households, livelihood assets are the representative example of endogenous factors. Generally,
related studies believe that livelihood assets of households are inevitably and closely related to their
livelihood strategy, and this relationship is embodied in two aspects: first, livelihood assets are the
basis for households to achieve the transformation of livelihood strategy [7], while the quantity and
diversity of livelihood assets of households promote the diversification of the livelihood strategies
chosen by households. Also, the lack of livelihood assets limits their livelihood strategy choices [11].
Second, different combinations of livelihood assets influence the type of livelihood strategy chosen by a
household. Natural assets, physical assets, human assets, financial assets and social assets influence the
selection of livelihood strategies of households in different ways and to a varying degree due to being
very different types of livelihood assets [12]. Exogenous factors that influence the choice of livelihood
strategy by households include the natural environment they are in as well as the policies and systems
they are subject to. On the one hand, the natural environment they are in provides the selection of
livelihood strategy with a material basis, on which their initial livelihood strategy is often strongly
relied. To deal with the change in natural environment and to avoid loss or minimize loss, households
often will change their original livelihood strategies [13,14]. On the other hand, policies and systems
represented by an organizational structure, government policy, and community system lead the change
in the livelihood strategy chosen by a household, and their influence on the choice of livelihood
strategy is especially significant in underdeveloped areas [15]. For example, in northwest China, the
implementation of policies like converting cultivated land into forest and returning grazing land to
grassland leads to a decrease in the stock of natural assets owned by households by restricting their
use of agricultural resources and prompts households to turn to non-agricultural livelihood activities,
which results in a higher level of non-agriculturalization and diversification of livelihood [16,17].

In recent years, in the context of population increase and rapid economic growth, contradictions
in aims between the population, resources, and ecological environment among nature reserves are
increasingly intensified. In particular, with the gradual rise of rural tourism and leisure agriculture in
China, the severity of irrational utilization of natural resource, destruction of ecological environment,
and loss of biodiversity has exacerbated day by day [18-20]. Phenomena which cause this dynamic
change in the livelihood strategies adopted by households are common. At the microlevel of households,
it is manifested as the change from a pure agricultural household to a part-time agricultural household
or non-agricultural household, or the development process from a pure agricultural household to
a major agricultural household or a professional agricultural household; at the macro level, it is
manifested as a higher level of diversification and non-agriculturalization of the livelihood strategies
adopted by households [9,21]. Therefore, focusing on and studying the choice of livelihood strategy
by households among nature reserves and its influencing factors is of important theoretical and
realistic significance.
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2. Materials and Methods

2.1. Study Area

The unique geological history and diverse natural environment of the Qinghai-Tibet Plateau have
spawned many endemic and rare animal and plant species, forming a high-altitude ecosystem and
species diversity center on the land. It is an important natural reserve in China and the world. Due
to the vast territory and diverse natural and geographical conditions in the Qinghai-Tibet Plateau
area, there is a wide diversity of livelihood strategies adopted by households, including livestock
breeding, crop cultivation, fruit picking, tourist reception, and becoming migrant workers. This
paper selects Zhagana Village in Diebu County, Gansu Province, China, as the study area (Figure 1).
This village is located in the eastern longitude of 103°08’49”-103°10"15" and the northern latitude of
34°09'407-34°10"80".
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Figure 1. The location of the study area.

On the one hand, livelihood strategies adopted by households in Zhagana Village are diverse
and are in the period of rapid change. Traditional livelihood strategies have been retained, such as an
agricultural production strategy featuring a combination of long-standing plantation, forestry, and
animal husbandry. In addition to the above, there are also non-agricultural production strategies like
tourist reception and nonagricultural work, thereby providing the studies of livelihood strategies
adopted by households with good empirical cases.

On the other hand, the core area of the Zhagana Agriculture-Forestry-Animal Husbandry
Composite System (ZCS System), a Globally Important Agricultural Heritage Systems (GIAHS) site, is
located in Zhagana Village. In 2002, the Food and Agriculture Organization of the United Nations
launched the GIAHS protection initiative with an aim of exploring and conserving typical traditional
agricultural systems worldwide. As a living heritage type, GIAHS is an important part of the global
nature reserve system. As of the end of 2018, 57 traditional agricultural systems in 21 countries have
been listed and included among the GIAHS sites [22]. As the Qinghai-Tibet Plateau’s first GIAHS
site, the ZCS system is a compact and self-sufficient agricultural production system centering on
the livelihood activity of household. More importantly, it is a typical example for the harmonized
development between humans and nature, as well as for the sustainable development of human society.

For the above reasons, the selection of Zhagana Village for the case study of the livelihood
strategies chosen by households in the Qinghai-Tibet Plateau is highly typical and representative.

2.2. Data Sources

This paper collected data by using a combination of questionnaire and Participatory Rural
Appraisal [23] and designed a survey that revolved around the choice of livelihood strategy by
households and its influencing factors. (1) The sources of income of households, including agricultural
income and non-agricultural income. (2) Family characteristics of households, including population
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and location, as well as livelihood assets encompassing natural, physical, human, social, financial,
cultural, and informational assets. (3) Households’ perception of, participation in, and satisfaction with
main public policies. (4) Households’ perception of, response to, and severity evaluation of typical
natural disasters.

The survey was conducted in October 2018 by surveying all the sampled households. Samples
with obvious errors and incomplete information were removed. In the end, 154 households were taken
as valid, accounting for 72.64% of all households in Zhagana Village.

2.3. Methodology

2.3.1. The Classification Criteria of Livelihood Strategy

The type of livelihood strategy is a concrete manifestation of the livelihood strategy chosen by a
household, and most scholars classify them by the standard of income [24-26]. In the Qinghai-Tibet
Plateau, the sources of income of households can be divided into two types—agricultural income
and non-agricultural income. Specifically, agricultural income includes crop cultivation, fruit picking,
and livestock breeding. Non-agricultural income includes tourist reception, and becoming migrant
workers [27]. Thus, this paper took the ratio of agricultural income to non-agricultural income of a
household as the basis to classify livelihood strategies (Table 1).

Table 1. The classification criteria of livelihood strategies.

The Type of Livelihood Strategy The Classification Criteria

The total agricultural income of the three
Diversified agricultural strategy (DS1)  categories accounts for more than 80% of the
total household income.
The total income of crop cultivation accounts
Plantation-oriented strategy (SS1) for more than 80% of the total household
income.

The total income of fruit picking accounts for
more than 80% of the total household income.
The total income of livestock breeding
Livestock-oriented strategy (SS3) accounts for more than 80% of the total

household income.

Agricultural strategies

Forestry-oriented strategy (552)

The total non-agricultural income of the two

Diversified non-agricultural strategy categories accounts for more than 80% of the

Non-agricultural strategies (DS2) total household income.
The total income of tourist reception accounts
Tourism-oriented strategy (554) for more than 80% of the total household

income.
The total income of migrant work accounts for

Labor-oriented strategy (555) more than 80% of the total household income.

2.3.2. The Influencing Factors and Analysis Indexes of Livelihood Strategy Choices

Many empirical studies show that factors influencing the choice of livelihood strategy by
households can be divided into two types—exogenous factors and endogenous factors (Figure 2).
Exogenous factors include the natural environment that households are in, as well as the policies and
systems that they are subject to [28-32], while endogenous factors include livelihood assets and family
characteristics of households [12,21].
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Figure 2. The analysis framework of influencing factors of farmers’ livelihood strategy choices.

1. Exogenous factors and their analysis indexes

Natural environment of the Qinghai-Tibet Plateau is fragile as a whole. Natural disasters like
drought, flood, debris flow, and sand storm are frequent in Zhagana Village, which certainly will
influence the choice of livelihood strategy by households. Through the scoring by representatives of
households and experts, this paper selected drought, flood, and soil erosion for the analysis (Table 2).
Among them, the soil erosion that this paper focuses on is caused by gravity erosion.

In the Qinghai-Tibet Plateau, public policies that households are subject to can be divided into
two kinds: one is incentive public policies represented by tourism development and industrial poverty
alleviation, and this kind of policy tends to increase the economic income of households in the short
term; the other kind is restrictive public policies, which include resettlement, converting cultivated
land into forest, and returning grazing land to grassland. The latter policies often will cause a
loss of economic income to households in the short term but will promote the diversification and
non-agricultural development of the livelihood of households in the long term [33]. Through the
scoring by representatives of households and experts, this paper chose tourism development policy
and anti-poverty development policy to represent incentive public policies, while the policy of return
the grain plots to forestry, grassland protection policy, and oilseed cultivation policy were selected
from the restrictive public policy options (Table 2).

For the establishment of the index system, the Pressure-State-Response model [34] was used to
divide the influence of a natural disaster or a public policy on a household into three dimensions for
analysis, namely pressure and perception, state, and participation, as well as response and evaluation,
with the sum of these three indexes taken as the evaluation score of the influence. The higher the
evaluation score, the more susceptible a household is to the influence of this natural disaster or public
policy; the lower the evaluation score, the less susceptible a household is to the influence of this natural
disaster or public policy.

2. Endogenous factors and their analysis indexes

Based on the summary of previous studies [35], this paper set up a family characteristic index
system consisting of demographic characteristics, location characteristics, and economic characteristics
(Table 3), among which demographic characteristics were measured with age and gender of the
head of household, health condition of the family members, and their level of education. Location
characteristics were measured by the village which households live in. Economic characteristics were
measured with the labor productivity of the agricultural activity that the household works on and the
annual household net income.
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Table 2. Indexes and descriptions of exogenous factors for livelihood strategy choice.

Factor Type

Index Number

Index Name

Index Definitions

1=Worst,2=Bad, 3 =

Droush N1 The farmer’s perception of drought Average, 4 = Well, 5 = Best
& N2 The farmer’s participation in 1=Worst,2=Bad, 3 =
anti-drought measures Average, 4 = Well, 5 = Best
N3 The farmer’s evaluation of the 1=Worst,2=Bad, 3 =
drought severity Average, 4 = Well, 5 = Best
, . 1=Worst,2 =Bad, 3 =
Natural disaster oo N4 The farmer’s perception of flood Average, 4 = Well, 5 = Best
00 N5 The farmer’s participation in 1=Worst,2=Bad, 3 =
anti-flood measures Average, 4 = Well, 5 = Best
N6 The farmer’s evaluation of the flood 1=Worst,2=Bad, 3 =
severity Average, 4 = Well, 5 = Best
N7 The farmer’s perception of soil 1=Worst,2=Bad, 3 =
Soil A erosion Average, 4 = Well, 5 = Best
O1l erosion N8 The farmer’s participation in 1=Worst,2=Bad, 3 =
anti-soil erosion measures Average, 4 = Well, 5 = Best
N9 The farmer’s evaluation of the soil 1=Worst,2=Bad, 3 =
erosion severity Average, 4 = Well, 5 = Best
P1 The farmer’s perception of this 1 =Worst, 2 =Bad, 3 =
Tourism policy Average, 4 = Well, 5 = Best
development P The farmer’s participation in this 1=Worst, 2 =Bad, 3 =
policy Average, 4 = Well, 5 = Best
Encouragement P3 The farmer’s satis-facti(-)n degree 1=Worst,2=Bad, 3 =
policy towards this policy Average, 4 = Well, 5 = Best
P4 The farmer’s perception of this 1=Worst,2=Bad, 3 =
Anti-poverty policy Average, 4 = Well, 5 = Best
development P5 The farmer’s participation in this 1=Worst,2=Bad, 3 =
policy Average, 4 = Well, 5 = Best
P6 The farmer’s satisfaction degree 1 =Worst, 2 =Bad, 3 =
towards this policy Average, 4 = Well, 5 = Best
Py The farmer’s perception of this 1=Worst,2=Bad, 3 =
Return the grain policy Average, 4 = Well, 5 = Best
plots to forestry P8 The farmer’s participation in this 1 =Worst,2 =Bad, 3 =
policy Average, 4 = Well, 5 = Best
P9 The farmer’s satisfaction degree 1=Worst,2=Bad, 3 =
towards this policy Average, 4 = Well, 5 = Best
o ) P10 The farmer’s perception of this 1=Worst,2=Bad, 3 =
Restrictivepolicy Grassland policy Average, 4 = Well, 5 = Best
protection Pi1 The farmer’s participation in this 1=Worst, 2 =Bad, 3 =
policy Average, 4 = Well, 5 = Best
P12 The farmer’s satisfaction degree 1=Worst,2=Bad, 3 =
towards this policy Average, 4 = Well, 5 = Best
P13 The farmer’s perception of this 1=Worst, 2 =Bad, 3 =
Oilseed cultivati policy Average, 4 = Well, 5 = Best
liseed cultivation Pl4 The farmer’s participation in this 1=Worst,2=Bad, 3 =
policy Average, 4 = Well, 5 = Best
Pl5 The farmer’s satisfaction degree 1=Worst,2=Bad, 3 =
towards this policy Average, 4 = Well, 5 = Best

Households in the Qinghai-Tibet Plateau have developed and accumulated abundant traditional
knowledge during their long process of producing and living in the area. Meanwhile, with the all-round
popularization of the Internet and rapid growth of mobile Internet, channels for households to receive
new agricultural technology and knowledge are constantly being broadened. For example, Zhagana
Village has a unique Tibetan Buddhist culture as well as local rules and conventions. In addition, in
regards to long-term labor practices, the system of shifting agriculture and fallow, compost techniques,
and so forth were also developed locally. In addition, the level of Internet penetration among families in
this village is 97% and the number of residents aged over 20 who have smartphones accounts for 84.6%
of the total population in the study area. Thus, this paper highlights the important role of traditional
culture and information technology in livelihood strategies for households in the Qinghai-Tibet Plateau
area. Based on the livelihood assets evaluation system in the Sustainable Livelihood Approach set up
by the DFID [7], the livelihood assets of a household are divided into seven types—natural, physical,
financial, human, social, cultural, and informational assets. The positive range method was adopted
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to conduct the standardized processing of data [36] concerning these seven livelihood assets indexes

(Table 3).
Table 3. Indexes and descriptions of endogenetic factors for livelihood strategy choice.
Factor Type Index Number Index Name Index Definitions
F1 The age of the head of Actual number
household
Demographic F2 The gender of the head of 1 = Female, 2 = Male
characteristic household
B3 The health condition of the 1 = Worst, 2 = Bad, 3 = Average, 4 = Well, 5 =
family members Best
F4 The level 9f education of the Actual number
family members
Location characteristic 5 The village Whlsh households 1= Dongwg village, 2 = )(erl Ylllage, 3 = Dari
live in village, 4 = Daiba village
. o 6 The annu.al household net Actual number
Economic characteristic income
E7 The lab(.)r productlv.lty of the Actual number
agricultural activity
Al Natural asset Households’ cultivated area (actual number)
A2 Physical asset The number of the tools of production (actual
number)
A3 Financial asset The total amount of loan (actual number)
Ad H The number of laborers in a household (actual
Livelihood assets wman asset number)
A5 Social asset The number of relatives at the same village
(actual number)
A6 Cultural asset The number of Buddhists in a household
(actual number)
A7 Informational asset The number of households’ computers and

smartphones (actual number)

2.3.3. The Analysis Model of Driving Factors for Livelihood Strategy Choices

In consideration of the differences in dimensions between natural disaster factor index, public
policy factor index, and family characteristic factor index constructed in this paper, as well as the
possible correlations between them in the same period, this paper employed the Seemingly Unrelated
Regressions (SUR Model) for parameter estimation [37]. The SUR Model can identify the correlations
between random error terms of various factors and obtain estimated values of model parameters with
smaller variance, with more valid estimates. It is one of the most important methods used to analyze
and select influencing factors [38]. Software StataMP 14 was used, and the model is as follows:

In a regression equation system consisting of M regression equations, the ith equation satisfies:

Yi=ai+ Y iiXij+ &ij(i =1,2,3...n) )

where Y; is the ith livelihood strategy chosen by the household at present; X;; is the observed value of the
jth influencing factor index; a;; and ;; are the regression coefficient equations; ¢;; is the residual error.

3. Results

3.1. The Result of the Choices of Livelihood Strategies

Among 154 households who were surveyed in Zhagana Village, only 36 used the selected
agricultural strategies, taking up 23.38% of the total number of samples. 118 chose non-agricultural
strategies, accounting for 76.62% of the total number of samples (Figure 3). On the whole, households
in Zhagana Village mostly chose a diversified agricultural strategy (DS1), diversified non-agricultural
strategy (DS2), or tourism-oriented strategy (S54), only a few chose a livestock-oriented strategy
(SS3) or labor-oriented strategy (SS5), and no household chose a plantation-oriented strategy (SS1) or
forestry-oriented strategy (S52).



Sustainability 2019, 11, 5423 8 of 18

38.96%

Legend

I Diversitied agricultural strategy (DS1)
- Livestock-oriented strategy (S53)

[ ] Diversified non-agricultural strategy (DS2)
Tourism-oriented strategy (S54)

[ ] Labor-oriented strategy (SS5)

3.9%

33.77%

2.6% 20.78%

Figure 3. The proportion of different types of farmers.

This result indicates that in the study area, as tourism gradually grows, more and more households
begin to choose to work on tourist reception, leading to a higher level of part-time agriculturalization
and non-agriculturalization of the livelihood strategies adopted by households. Meanwhile, most
households who persist in agricultural production also adopt a diversified agricultural strategy which
integrates plantation, forestry, and animal husbandry.

3.2. The Analysis Results of Exogenous Factors

3.2.1. The Influence of Natural Disasters on Farmers’ Livelihood Strategy Choices

As a whole, ranking the evaluation by the households in the ZCS system, from high to low, on the
influence of the three kinds of natural disasters, we have: soil erosion (11.26) > drought (7.31) > flood
(7.24). This shows that households generally think that Zhagana Village is facing serious soil erosion,
while flood and drought problems are perceived to be less severe.

The results of general statistical analysis show that different types of households are susceptible
to the impact of natural disasters to a varying degree. Households who chose SS3 and SS5 are more
susceptible to the impact of natural disasters, while households who selected DS2 and S54 are less
responsively affected by the impact of natural disasters (Figure 4).

885 g
S84

. [ Oilseed cultivation policy
] [ ] Grassland protection policy

Ds2 * [ ] The policy of return the grain plots to forestry
F ] Anti-poverty development policy
[ Tourism development policy
Soil erosion
883
e —————— | 00!
DS1 J
Average

Houschold type

[ I Drought

Evaluation value
Figure 4. The evaluation value of the indexes of exogenous factors.
The results of the analysis on the correlation between natural disaster factors and the selection of

livelihood strategy show (Table A1) that N3(+), N7(—/+) and N8(—/+) among all the natural disaster
factors, are significantly correlated with the choice of livelihood strategy of households. Specifically,
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the more insensitive is a household is to soil erosion, the more likely they will choose an agricultural
production strategy; the more susceptible a household is to soil erosion or drought, the more likely
they will choose a non-agricultural production strategy.

It shows that natural disaster influences the choice of livelihood strategy by households in a
complex way, and different types of natural disaster influence the selection of livelihood strategy of
household differently. On the whole, the soil erosion is the kind of natural disaster that has a significant
influence on the selection of livelihood strategy of household, and it exert its influences through the
household’s pressure/perception, or state/participation.

3.2.2. The Influence of Public Policies on Farmers’ Livelihood Strategy Choices

As a whole, the evaluation score of the influence of tourism development policy and anti-poverty
development policy by households in the system was 10.90 and 9.22, respectively. Ranking the
evaluation score of the influence of three kinds of restrictive policy from high to low, we have: the
policy of returning the grain plots to forestry (12.22) > grassland protection policy (12.15) > oilseed
cultivation policy (11.63). It follows that households generally believe that tourism development
policy and the policy of returning the grain plots to forestry are two kinds of public policies that
have a significant influence on livelihood choices, while anti-poverty development policy and oilseed
cultivation policy have a weaker influence.

The results of general statistical analysis show that different types of households are susceptible
to the impact of incentive and restrictive policies to a varying degree. SS4 households are the most
sensitive to the incentive policy, SS3 households are most sensitive to the restrictive policy, and DS1
households are the least responsively affected by the restrictive policy (Figure 4).

The results of the analysis on the correlation between public policy factors and the selection of
livelihood strategy (Table A1) show that P1(—/+), P2(—/+), P3(—/+), P5(+), P6(-), P7(+), P8(+), P10(+),
and P11(+) among all the public policy factors, are the most significantly correlated with the choice of
livelihood strategy by households.

Among the incentive policies, the more susceptible households are to the influence of anti-poverty
development policy, or the less sensitive they are to the influence of tourism development policy, the
more likely they will choose an agricultural production strategy; the more susceptible households
are to the influence of tourism development policy or the less sensitive they are to the influence of
anti-poverty development policy, the more likely that they would choose a non-agricultural production
strategy. It follows that the two kinds of incentive policy will exert an influence on the choice of
livelihood strategy by a household to a varying degree, among which tourism development policy has
a more significant influence.

Among the restrictive policies, the more susceptible households are to the influence of the policy
of returning the grain plots to forestry, the more likely that they would choose a non-agricultural
production strategy; the more susceptible households are to the influence of a grassland protection
policy, the more likely that they would choose an agricultural production strategy. It follows that the
policy of returning the grain plots to forestry and grassland protection policy are two main kinds of
restrictive policies that exert a significant influence on the choice of livelihood strategy made by a
household through the pressure/perception and state/participation of households. However, since
this kind of policy is somewhat necessary in the implementation process, there is no great difference
between its influences on the choice of livelihood model made by different types of households.

3.3. The Analysis Results of Endogenous Factors

3.3.1. The Influence of Family Characteristics on Farmers’ Livelihood Strategy Choices

In Zhagana Village, the average age of the heads of households is 42.04, and most of the heads are
male. Moreover, their family members are generally in good physical condition, have received 7.25
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years of education, and live in low-altitude areas with an average annual net income of around 99,000
yuan, with a 31.23% labor productivity in agricultural activity.

General statistical results show that among households who chose agricultural production
strategies, the DS1 households are concentrated in mid-altitude areas in the system, and most of
the heads of these households are older men who have received some degree of education, and
their families have a salient advantage in quantity of labor force and physical condition but a lower
level of both household income and labor productivity in agricultural production. SS3 households
are concentrated in higher-altitude areas in the system, most of the heads of these households are
less-educated older women, and their families usually have a lower workforce level and poorer physical
condition, but a higher level of family income and the highest level of labor productivity in agriculture.

Among the households who chose non-agricultural production strategies, DS2 households are
concentrated in areas with convenient transportation and beautiful landscape in the system, whose
heads are mostly younger men and families do not have an advantage in workforce level and physical
condition but have a higher level of both family income and labor productivity in agricultural
production. S54 households are concentrated in areas with convenient transportation and beautiful
landscapes in the system, whose heads are mostly better-educated men. These families do not have an
obvious advantage in their workforce level but are in good physical condition with the highest level of
family income and the lowest level of labor productivity in agricultural production. SS5 households
are concentrated in lower-altitude areas in the system, whose heads are mostly less-educated younger
men. These families do not have a marked advantage in their workforce level but have a great
advantage in overall physical condition with the lowest level of family income and a higher level of
labor productivity in agricultural production.

The results of the analysis of the correlation between family characteristic factors of households
and the selection of livelihood strategy (Table A2) show that F4(+), F5(+/—) and F7(4+/-) among
family characteristic factors are significantly correlated with the selection of a livelihood strategy by
households. The greater the advantage in location and economy a household has, the more likely that
they would choose an agricultural production strategy; the greater the advantage in demographic
characteristics a household has or the greater their disadvantage in location and economy, the more
likely that they would choose a non-agricultural production strategy. It follows that the location
characteristic and economic characteristic are the family characteristic factors that have the most
significant influence on the selection of livelihood strategies by households.

3.3.2. The Influence of Livelihood Assets on Farmers’ Livelihood Strategy Choices

In the study area, the average score of livelihood assets of the households is 1.48, among which
physical asset has the highest score, followed by natural, cultural, human, informational, and social
assets, and ending with financial assets with the lowest score.

The results of general statistical analysis show that DS1 households have an obvious advantage in
natural, human, cultural, and informational assets, yet have a comparative disadvantage in financial
assets. SS3 households have an obvious advantage in financial, human, cultural, and informational
assets. DS2 households have an obvious advantage in physical, financial, and social assets. SS4
households have an obvious advantage in social assets. SS5 households have an obvious advantage in
natural, physical, financial, social, and informational assets (Figure 5).

The results of the analysis on the correlation between livelihood asset factor and the selection of
livelihood strategy (Table A2) show that A1(-), A3(+), A4(-), and A6(—) among the livelihood asset
factors, are significantly correlated with the selection of livelihood strategies by households. This
means that a household is more likely to choose a non-agricultural production strategy if one of the
following conditions is satisfied: a lower level of natural assets owned by the household; a higher level
of financial assets; a lower level of human assets; a lower level of cultural assets. This conclusion is
basically consistent with general statistical results about the level of households.
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Figure 5. The livelihood assets linked to different types of livelihood strategies.

It follows that natural, cultural, financial, and physical assets have a significant influence on
the selection of non-agricultural production strategies of households. Natural, human, and cultural
assets are highly correlated with agricultural production activity and as a result, the lack of these
three kinds of asset prompts households to turn to a non-agricultural production strategy. Meanwhile,
sufficient financial assets prompt households to own more financial and human resources. As a result,
households prefer other non-agricultural production activities rather than agricultural production.

3.4. The Driving Mechanism of Farmers” Livelihood Strategy Choices

The results of the empirical analysis show that in the Qinghai-Tibet Plateau area, the choice of
livelihood strategy made by a household is influenced by both the endogenous factors like public
policy and natural disaster, as well as the exogenous factors like family characteristic and livelihood
assets (Figure 6). When a household is choosing an agricultural production strategy, soil erosion
(-), among the natural disasters, will exert a significant influence; tourism development policy (-),
anti-poverty development policy (+), and grassland protection policy (+), among the public policies,
will exert a significant influence; location characteristic (+) and economic characteristic (+), among the
family characteristics, will have a marked influence. When a household is choosing a non-agricultural
production strategy, the natural disasters soil erosion (+) and drought (+) will exert a significant
influence; among the public policies tourism development policy (+), anti-poverty development policy
(=), and the policy of returning the grain plots to forestry (+), would have a significant influence;
among the family characteristics, demographic characteristics (+), location characteristics (—), and
economic characteristic (—) would have an obvious influence; among the livelihood assets, natural
asset (—), financial asset (+), human asset (—), and cultural asset (=), would exert a prominent influence.

On the whole, when a household is choosing between agricultural production strategies and
non-agricultural production strategies, soil erosion, tourism development policy and anti-poverty
development policy, as well as location characteristics and economic characteristics will all exert a
significant influence to a varying degree (Figure 6). Specifically, the less insensitive a household is to
soil erosion or tourism development policy, the more susceptible they are to anti-poverty development
policy. In addition, the greater their advantage in location, or the higher their labor productivity
in agricultural activity, the more likely that they would choose an agricultural production strategy.
Otherwise, they would resort to a non-agricultural production strategy. It follows that the soil erosion
as well as the tourism development policy are not only the two main restrictive factors that drive
the households to choose an agricultural production strategy, but also the main incentive factors that
prompt the households to choose a non-agricultural production strategy. Meanwhile, anti-poverty
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development policy, location characteristics, and economic characteristics are incentive factors that
encourage households to choose an agricultural production strategy, as well as the restrictive factors
that lead households to choose a non-agricultural production strategy.

Soil erosion Demographic characteristic
D ht Agricultural Location characteristic
roug; strategies
Economic characteristic
Tourism development policy
Natural asset
Anti-poverty development policy
Financial asset
Non-
Grassland protection polic i <
p policy agru:ulll.lral T Human asset
strategies AR
The policy of ri:ur:t::e grain plots to - Cultural asset
Incentive Restrictive Family
Legend: —_— e T i i i iveli
g effect effect Natural disaster Public policy characteristic Livelihood assets

Figure 6. The schematic diagram of farmers’ livelihood strategy choice mechanism.
4. Discussion

Due to limitations in data sources and research areas, the present study can be further explored
and expanded in many aspects: (1) The influencing factors and analysis indexes of livelihood strategy
choices were defined to focus on screening the factors that significantly affect the farmers’ choice. The
present study reflects a unidirectional relationship between the four factors (including natural disasters,
public policies, livelihood assets, and family characteristics) and the farmers” choice of livelihood
strategies, but fails to analyze the subsequent effect of changed livelihood strategies on the factors.
Indeed, the farmers’ choice of livelihood strategies has a complex correlation with its influencing factors.
Such a correlation should be fully demonstrated in future research. (2) The analysis model of driving
factors for livelihood strategy choices were mainly based on correlation analysis. The influencing
factors were screened and determined. The methods such as causal analysis or scenario analysis shall
be integrated in future research to build a more comprehensive influencing mechanism for farmers’
choices of livelihood strategies. (3) The case study of Zhagana Village has limitations in data. Since the
research cycle is too short, the data type is cross-section data, making it impossible to perform panel
data analysis through a long time series. In addition, due to the lack of fully-sampled surveys and the
comparison with external areas of the study area, the transformation of farmers’ livelihood strategies
in the area of case study was not demonstrated from a macro perspective. Therefore, the time span,
sample size, area, and scope of the survey shall be expanded in the follow-up study.

Many empirical studies argue that in the process of changing from a traditional agriculture-centered
livelihood strategy to a part-time agricultural and non-agricultural livelihood strategy, households
adapt their production behavior and lifestyle accordingly, for example, a household’s degree of
dependence, utilization methods, and utilization efficiency of natural resources like land resource
and water resource change [39,40]; the types of energy consumed by households and ways of using
energy change [41,42]; the layout of settlements in villages and community relations also change
accordingly [43]. These changes in turn result in changes in their ecological environment.

Compared with the agricultural production strategies, choosing a non-agricultural production
strategy has an obvious advantage as it normally can bring a higher level of economic income to
households. However, non-agricultural production strategies, represented by a tourism-oriented
strategy, may pose a great threat to fragile natural and geographical conditions in the Qinghai-Tibet
Plateau area. Specific manifestations include:
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1.  Discontinued farming is increasingly aggravated. The average area of land cultivated by
households who choose non-agricultural production strategies is 0.420 ha. The average area
of land cultivated by households in Zhagana Village is 0.432 ha, and the average area of
land cultivated by households who choose agricultural production strategies is 0.458 ha. The
reason behind the differences in the area of cultivated land is that households who choose a
non-agricultural production strategy abandon more cultivated land. On the one hand, staple
crops like highland barley are normally harvested in August to September every year, coinciding
with local peak tourist season. As a result, the opportunity cost for this type of household to
harvest crops in the peak tourist season increases gradually, so they choose to abandon some
cultivated land. On the other hand, the overall conditions for cultivation in the Qinghai-Tibet
Plateau are unfavorable, so to save time, this type of household tends to choose more cost-effective
and less time-consuming ways of cultivating crops, leading to an exponential increase in the usage
of insecticide and other agrochemicals [44], thus leading to lower soil fertility of cultivated land.

2. Environmental cost of energy consumption rises. In the Qinghai-Tibet Plateau, three types of
energy are commonly used by households, namely traditional energy, commodity energy, and
new energy. Specifically, traditional energy includes fuel wood, straw, and animal manure;
commodity energy features coal, electricity, liquefied gas, and gasoline; new energy features
solar energy. Households who choose a non-agricultural production strategy are more reliant
on commodity energy and less reliant on traditional energy in terms of energy consumption.
In particular, households who choose a tourism-oriented strategy cause a substantial increase
in the consumption of liquefied gas and gasoline because they need to provide tourists with
catering and transportation services. Furthermore, the average consumption of liquefied gas and
gasoline per household is 79.24 kgce/a and 194.24 kgce/a, respectively. Average consumption
of liquefied gas and gasoline per household among households in Zhagana Village is 53.29
kgce/a and 127.98 kgce/a, respectively, the average consumption of liquefied gas and gasoline per
household among households who chose an agricultural production strategy is 32.16 kgce/a and
31.76 kgce/a, respectively. However, the consumption of these two kinds of energy will bring
massive greenhouse gas emissions and lead to a significant increase in environmental cost of
energy consumption.

Along with the continuous development of the natural environment and social economy, the
empirical analysis of this paper indicates that the trend of the farmers towards non-agricultural
strategies is very significant. However, it is vital to keep the sustainable development of Qinghai-Tibet
Plateau in the transformation process of farmers’ livelihood strategies. This paper reckons that the
farmers’ livelihood strategies in Qinghai-Tibet Plateau should meet the basic requirements of natural
sustainability and social sustainability. Specifically, this livelihood strategy can maintain the income
status of farmers at a high level for a long time. Meanwhile, the livelihood strategy has a low influence
on environmental costs such as the consumption of natural resources like land, as well as energy
consumption. Based on this standard, a diversified non-agricultural strategy (DS2) such as one
inclusive of tourism reception and other non-agricultural activities would remain in line with the
demands of livelihood strategies. Compared with specializing livelihood strategies, many studies
have also confirmed that diversified livelihood strategies can effectively increase farmers’ income and
reduce the impoverished population in the Qinghai-Tibet Plateau [45]. On account of the empirical
analysis results of this paper, efforts should be made to promote farmers’ shift to sustainable livelihood
strategies by establishing a moderate tourism development policy, decreasing the difficulty of obtaining
loans, improving the labor productivity of farmers engaged in non-agricultural activities, and so on.
Therefore, it is important to encourage more farmers to choose a diversified non-agricultural strategy.

5. Conclusions

Based on the summary of previous studies, this paper constructed a model for analyzing
influencing factors on the choice of livelihood strategy by households in a nature reserve. It also
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conducted an empirical study on the choice of livelihood strategies by households in the Qinghai-Tibet
Plateau area, and drew the following conclusions:

1.

Our model for analyzing influencing factors on the choice of livelihood strategy by households
covered exogenous factors and endogenous factors. Exogenous factors contained natural disasters
and public policies. The impact of such factors on farmers were measured and analyzed using
three dimensions: pressure and perception, state and participation, response and evaluation.
Endogenous factors contained family characteristics and livelihood assets. Family characteristics
covered indicators such as demographic characteristics, location characteristics, and economic
characteristics. Livelihood assets contained seven types of assets, including natural assets,
physical assets, financial assets, human assets, social assets, cultural assets, informational assets.
In the Qinghai-Tibet Plateau area, the source of income of a household can be divided into two
types—agricultural income and non-agricultural income. Subsequently, livelihood strategies for
households can be divided into two types—agricultural production strategies and non-agricultural
production strategies. In Zhagana Village, only 36 households choose agricultural production
strategies, accounting for 23.38% of the total number of samples. 118 households choose
non-agricultural production strategies, taking up 76.62% of total number of samples. At present,
non-agricultural production strategies, especially tourism-oriented strategy, is the primary type
of livelihood strategy that households in Zhagana Village choose.

In general, the transformation in farmers’ choice of livelihood strategies in Zhagana Village
presents an irresistible trend. At the micro-level, farmers tend to choose non-agricultural
production strategies. At the macro-level, farmers are diversified. Moreover, the transformation
in farmers’ choice of livelihood strategies is caused by the combined effect of exogenous
factors and endogenous factors rather than by a single factor. Among them, exogenous factors
that influence the selection of a livelihood strategy by households mainly include the natural
environment they are in and the policies and systems they are subject to, among which soil erosion
and a tourism development policy are restrictive factors that drive households to choose an
agricultural production strategy and the incentive factors that encourage household to choose a
non-agricultural production strategy. In addition, anti-poverty development policy is an incentive
factor that leads households to choose an agricultural production strategy and is a restrictive
factor for households to choose a non-agricultural production strategy. This means the less
sensitive a household is to soil erosion or tourism development policy, or the more susceptible
they are to anti-poverty development policy, the more likely it is that they would choose an
agricultural production strategy, otherwise the more likely they would choose a non-agricultural
production strategy. Meanwhile, endogenous factors that influence the selection of livelihood
strategy by households mainly include livelihood assets and family characteristics, among which
location characteristic and economic characteristic are incentive factors that drive households to
choose an agricultural production strategy and restrictive factors that encourage households to
choose a non-agricultural production strategy. This means the greater the advantage in location
that a household has or the higher the labor productivity of their family in agricultural activity,
the more likely that they would choose an agricultural production strategy, otherwise the more
likely that they would choose a non-agricultural production strategy.
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Appendix A

Table Al. The correlation analysis of exogenous factors and farmers’ livelihood strategy choice.

Agricultural Strategies

Non-Agricultural Strategies

Factor Type Index Number DS1 sS3 DS2 sS4 SS5
Coefficient p Coefficient P Coefficient p Coefficient p Coefficient p

N1 0.067 0.613 1.283 0.805 0.860 0.627 0.893 0.731 1.869 0.621

Drought N2 3.143 0.115 9.622 0.449 0.974 0.960 0.498 0.175 12.361 0.330

N3 1.400 0.335 17.217 0.999 1.025 0.948 1.829% 0.096 6.428 0.252

N4 0.099 0.451 3.358 0.346 0.741 0.370 0.927 0.833 1.005 0.997

Flood N5 0.201 0.162 16.307 0.337 0.533 0.107 0.677 0.303 15.496 0.275

N6 0.021 0.869 3.992 1.000 1.034 0.920 1.462 0.245 3.634 0.420

N7 —5.321 **  0.000 —10.471 ** 0.039 0.656 * 0.061 0.309 *** 0.000 0.385 0.240

Soil erosion N8 0.247 * 0.094 0.425 0.403 1.221 0.506 0.802 0.460 0.155 * 0.087

N9 0.087 0.525 19.793 0.978 0.813 0.566 0.842 0.609 1.531 0.559

Tourism P1 -1.714**  0.002 1.144 0.802 3.980 *** 0.000 5.788 *** 0.000 1.270 0.758

development P2 —-0.304 ***  0.000 2.454** 0.017 4.109 *** 0.000 5.376 *** 0.000 2.004 0.175

P P3 —1.393 **  0.000 3.018 * 0.054 1.879 ** 0.015 7.282 *** 0.000 8.280 *** 0.001

. P4 0.008 0.915 1.013 0.983 0.833 0.553 1.143 0.672 0.325 0.430
Anti-poverty .

development P5 0.074 0.248 4.838 0.004 0.888 0.689 1.511 0.171 1.881 0.182

P6 0.034 0.546 0.688 0.436 1.281 0.219 0.947 0.824 —4.044 ** 0.046

Return the erain P7 0.217 0.234 5.880 0.990 1.230 0.499 1.011 0.911 10.718 * 0.055

lots to forgstr P8 0.151 0.608 1.862 0.990 1.858 0.192 2.651 ** 0.049 0.589 0.666

p Y P9 -0.353 0.155 0.788 0.836 0.678 0.394 0.483 0.102 1.316 0.867

P10 1.429 *** 0.006 3.531 0.991 0.695 0.349 0.539 0.104 5.294 0.186

Grassland protection P11 0.671 ** 0.021 1.356 0.992 1.713 0.321 2.435 0.120 1.569 0.991

P12 0.074 0.708 0.411 0.399 1.310 0.577 1.948 0.170 0.149 0.174

P13 0.086 0.665 2.351 0.994 1.321 0.446 1.534 0.257 3.324 0.248

Oilseed cultivation P14 -0.091 0.801 2.713 1.000 1.252 0.713 1.267 0.712 8.916 0.991

P15 1.494 0.236 0.404 0.262 1.020 0.949 1.638 0.102 0.149 0.130

Constant 5.841 0.832 19.382 0.487 2.763 0.568 1.090 0.961 2.268 0.349

Note: *** represents 1% significance, ** represents 5% significance, * represents 10% significance.

15 of 18
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Table A2. The correlation analysis of endogenetic factors and farmers’ livelihood strategy choice.

Agricultural Strategies Non-Agricultural Strategies
Factor Type IndexNumber DS1 $83 DS2 sS4 $s5
Coefficient p Coefficient p Coefficient p Coefficient p Coefficient p
Al -1.422 0.721 —2.568 0.376 -1.673 0.643  -2.782*  0.058 -1.619*  0.040
A2 —-15.505 0.365 -1.775 0.343 1.333 0.493 0.127 0.935 —-0.581 0.725
A3 2.285 0.469 1.998 0.547 2.345*% 0.073  2.204**  0.008 0.947 0.791
Livelihood assets A4 —-0.701 0.395 0.836 0.783 —8.633 0.152  -5.878**  0.048 1.102 0.707
A5 -3.37 0.695 —2.452 0.714 -3.927 0.642 4232 0.46 —-0.186 0.975
A6 -5.108 0.236 —0.683 0.795 -3.411 0.366 —2.425 0.286  -2.493*  0.083
A7 8.498 0.209 —0.298 0.897 -4.613 0.213 -2.821 0.154 -1.722 0.432
F1 0.124 0.192 10.428 0.239 0.938 0.164 1.006 0.885 0.996 0.983
Demographic F2 4.569 0.789 0.021 0.329 3.031 0.353 5.556 0.198 1.218 0.999
characteristic F3 6.670 0.987 60.934 0.121 0.806 0.663 0.997 0.994 —-0.500 0.104
F4 0.432 0.278 34.551 0.447 0.708 0.249 1.058 * 0.076 0.008 0.997
Location characteristic F5 1.879 0.326 0.356 * 0.088 —0.663 0195 -0.661**  0.018 0.509 0.101
Economic F6 3.947 0.293 427 0.285 3.993 0.316 3.967 0.303 0.722 0.874
characteristic F7 3.419 % 0.087 1.622 0349  -2561* 0.054 -1259*  0.078 2.575 0.139
Constant 17.763 0.201 1.723 0.218 17.093 * 0.059 1.724 0.880 2.352 0.551

Note: *** represents 1% significance, ** represents 5% significance, * represents 10% significance.
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