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The Sanjiangyuan region is
a typical ecologically
vulnerable region.
Although environmental
initiatives in the region
have had positive results,
criticism has arisen that
one of these, the
ecological migration policy,
did not achieve the desired results regarding the transition to
off-farm employment and livelihoods. This study examined key
factors influencing the engagement of pastoralists in the
Sanjiangyuan region in off-farm employment. Binary logit and
probit models were adopted along with in-depth household
surveys in the Sanjiangyuan region to support the quantitative
and qualitative analyses. The results indicate that off-farm
employment in the region is generally not significant (18.13% of

the investigated households had members working in off-farm
sectors), and that education and government subsidies have
had significantly positive effects on engagement in off-farm
employment, while the number of livestock and the distance
between house and town have had significantly negative
effects. These results suggest that it is necessary to establish
more financial support for off-farm employment and livelihood
transitions, in addition to strengthening ecological
compensation. Promising approaches could include offering
different types of skill training and increasing employment
opportunities in off-farm industries.

Introduction

population and human activity, environmental
degradation has accelerated; problems have included
grassland degradation and desertiﬁcation, wetland
ecosystem deterioration, and weakened water
conservation (Du et al 2004; Zeng and Feng 2007; Liu et al
2008; Harris 2010; Yi et al 2014). The primary forms of
degradation perceived by local residents include increases
in rodent burrows; bare areas; increases in weeds,
including poisonous weeds; and desertiﬁcation of
meadows (Yan, Wu, and Zhang 2011). Degradation of
Sanjiangyuan’s ecosystem threatens not only the
ecological security of the river basins, but also the
livelihoods of local herders and farmers as well as regional
socioeconomic development (Li et al 2014).
To adapt to grassland degradation, adjust resource
management, and pursue sustainable pastoralism, some
bottom-up strategies have been adopted in pastoral
societies. Foggin and Torrance-Foggin (2011) noted that
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The Sanjiangyuan region is located in the heart of the
Tibetan Plateau. It is the source area of the Yangtze,
Yellow, and Mekong Rivers and is known as the ‘‘water
tower’’ of China (Shao et al 2013; McGregor 2016). The
region comprises 363,000 km2 and accounts for 50.4% of
the total area of Qinghai Province (Du 2012). With its
distinctive ecosystem and biodiversity, Sanjiangyuan plays
an important role in maintaining the hydrological and
ecological security of China and several Southeast Asian
countries (Wang et al 2010). However, it is also a
vulnerable area inﬂuenced by intensifying climate change
and human activity (Zhao, Wu, et al 2011; Li, Gao, et al
2013). Over the past 3 decades, mountain glaciers have
been shrinking in and around Sanjiangyuan, directly
affecting water supplies to plateau lakes and rivers (Kang
et al 2010; Sun et al 2012). Meanwhile, with increased
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connections between religions (Tashi and Foggin 2012; Qi
2015), which were not widely accepted by herders. In fact,
some herders continue herding on banned grasslands or
place weak or sick livestock on them (Du 2012; Bessho
2015). In addition, there remains the problem of the postresettlement livelihoods of pastoralists participating in
government resettlement projects, where traditional
livelihoods have been replaced by a complex web of
dependency on the state (Nyima 2014).
Seeking off-farm employment is the main livelihood
strategy for poor people in developing countries
(Dorward et al 2009). However, case studies in
Sanjiangyuan have shown that herders ﬁnd this difﬁcult,
either on their own or with the help of the ecological
migration projects. Further quantitative studies are
needed on the factors restricting herders from seeking
off-farm employment in Sanjiangyuan. Such research can
provide evidence for reasonable livelihood-improvement
policies, both for ecological migrants and for the
remaining pastoralists. This study conducted household
surveys in 2014 in 4 parts of Sanjiangyuan and analyzed,
using binary logit and probit models, the critical factors
inﬂuencing herders seeking off-farm livelihoods. The
results are reported here, followed by recommendations
on ways to support pastoralists seeking off-farm
livelihoods in Sanjiangyuan.

social services can enable partnerships between local
herders and conservation authorities to maintain social
stability. Foggin (2011) also noted that collaborative
management—such as community comanagement and
contract conservation in villages in Yushu Tibetan
Autonomous Prefecture—can be seen as a new approach
to resource management and conservation. Yan et al
(2010) noted that farmers and herders diversiﬁed their
livelihoods to adapt to grassland degradation, while,
compared to farmers at low elevations, herders found it
hard to seek off-farm employment.
Various measures have been implemented by state and
local governments to protect the environment, improve
residents’ livelihoods, and promote economic
development. In 2005, The Overall Planning for Qinghai
Sanjiangyuan Nature Reserve Ecological Protection and
Construction (Qinghai Sanjiangyuan Ziran Baohuqu Shengtai
Baohu he Jianshe Zongti Guihua), a document approved by
the State Council, was published (Lu 2007). Under this
document, herders were compensated for migrating out
of severely degraded areas to new settlements (Li, Luo, et
al 2013; Qi et al 2014). This mechanism is referred to as
‘‘ecological compensation,’’ aiming to realize ecological
restoration by economic means, and the associated
projects are referred to as ‘‘the ecological migration
project,’’ a policy initiated by the Chinese government
(Chang et al 2014; Du 2012). In addition to compensation
for the herders who left, subsidies were provided to the
herders who remained in the original areas, including
subsidies for not grazing in off-limits areas and for buying
forage grass seed and means of production. The
government also established poverty-alleviation policies
to increase employment opportunities (Li, Zhang, et al
2013; Qi et al 2014), such as skill training, the development
of a local economy, and self-employment subsidies.
Although the government projects were based on the
expectation that herders would increasingly engage in
businesses and services when they moved to urban areas,
only a small number of migrants undertook off-farm
activities, such as knitting blankets for sale, operating
small businesses, or working as security guards, taxi
drivers, or construction workers (Foggin 2008; Du 2012).
According to our observations during ﬁeldwork, most
people in the settlements were unemployed, relying on
ﬁnancial subsidies from the government. However, these
subsidies were insufﬁcient for meeting daily expenses and
did not keep pace with inﬂation. This can have major
social consequences for cities and towns, for example, by
increasing their poverty rates (Ptackova 2011). Studies
have suggested that the logic, beneﬁts, and costs of
ecological migration need careful reexamination in the
grassland areas of Sanjiangyuan, where Tibetans have
sustained their livelihoods for hundreds of years (Foggin
2008, 2011; Yeh 2010). Furthermore, the ecological
migration project weakened the traditional nomadic
culture, respect for natural resources, and close
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Material and methods
Study area

The study area is in southeastern Sanjiangyuan and
includes Jimai, Jianshe, and Wosai townships in Darlag
County and Baiyu township in Jiuzhi County in the
Southeast Golok Tibetan Autonomous Prefecture,
Qinghai Province (Figure 1). In earlier studies (Yan et al
2010; Yan, Yu, et al 2011), we found relatively severe
grassland degradation in Wosai and Jianshe townships;
this study enlarged the scope to examine a broader area.
Moderate-Resolution Imaging Spectroradiometer
(MODIS) normalized difference vegetation index (NDVI)
remote-sensing data on grassland vegetation indicate that
most of these townships face pasture degradation, which
challenges the livelihoods of local herders (Yu et al 2010).
Ecological migration projects have been implemented in
the 2 counties, and most of the migrants have already
been resettled. This study focused mainly on herders who
did not migrate.
Darlag County runs about 162 km east to west and 126
km south to north, and it is located in the plateau region
of the Bayan Har Mountains, where the terrain is higher
in the northwest and lower in the southeast. The average
elevation is more than 4200 m, and it has a typical alpine
frigid semihumid climate with cold and warm seasons. The
cold season usually lasts 7 to 8 months, with many
snowstorms and windstorms. The average temperature is
0.58C, and the average precipitation is 595 mm, with an
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FIGURE 1 Map of the study area. (Map by Huilian Li)

the least in Qinghai Province. It rains an average of 171
days per year, and the annual precipitation is 764.4 mm—
the highest in Qinghai Province. The main soil type is
alpine meadow soil, and the vegetation type is alpine
meadow. The area of grassland degradation in 2014 was
25.57% in Jiuzhi County as a whole, but it was 59.27% in
Baiyu township, the most seriously degraded area. Animal
husbandry is the main industry in this county; in 2014, the
total number of livestock was 245,100, including yak,
sheep, and horses. At the end of 2014, the GDP of Jiuzhi
County was 294 million CNY, of which the animal
husbandry contributed 136 million (Jiuzhi County
Government 2014).
Livestock and grasslands are the most important
livelihood assets for local people. Residents also collect
Cordyceps sinensis (dong chong xia cao) for additional income
(Yan et al 2010) and receive subsidies through the
ecological compensation mechanisms described earlier.

average evaporation of 1205.9 mm. The soil type is alpine
meadow soil, and the vegetation is composed of alpine
meadow, swamp meadow, and shrub meadow. Grassland
degradation is serious in Darlag County; there was 7820
km2 of deteriorated grassland in 2014, accounting for
69.97% of utilizable areas (Sun 1991; Bai et al 2012; Zhu et
al 2014). Animal husbandry is the main industry; in 2014,
the total number of livestock was 197,000, including yak,
sheep, and horses. At the end of 2014, the gross domestic
product (GDP) of Darlag County was 270 million yuan
renminbi (CNY; 1 $US ¼ 6.1428 CNY in 2014), of which
animal husbandry contributed 97.5 million (Darlag
County Government 2014).
Jiuzhi County shares a border with Darlag County. It
has a land area of 8,757.25 km2. The Nianbaoyuze
mountain range runs across the territory, with a north–
south valley to the south of the mountain range and wide
valleys and intermontane basins to the north. The
elevation varies from 3568 to 5369 m, with a typical
plateau continental climate with 2 seasons, cold and
warm. The average annual temperature is 0.58C, and the
temperature is lower than 08C up to 184 days of the year,
including 131 days with temperatures lower than 108C.
Annual sunshine totals 2084.5 to 2509.5 hours, which is

Mountain Research and Development

Data collection

In-depth ﬁeldwork was conducted in August 2014 and
included presurveys, formal household surveys, and group
discussions. First, we randomly chose 10 households in
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TABLE 1 Content of the household survey.

Topic

Questions

Demographics

Education, labor capacity, health condition, and skill mastery of household members

Livelihoods

Employment, reasons for and barriers to working in nonfarm sectors (eg part-time work in the
manufacturing or service sector)

Material property

Use of the household’s material possessions for agricultural and nonagricultural purposes

Education and development

Attitude toward children’s education, economic level of household, methods to improve the
quality of life, hope to get help when facing natural hazards

Income and expenditures

Household income and expenditures in last year

Grassland use

Grassland degradation, maintenance (including fencing, seeding, and rodent control), and rent

Livestock production

Grazing methods, number of livestock, disasters in the past 10 years, response to disasters

Other

Collection of Cordyceps sinensis, condition of house

representatives, and 5 rural teachers. After summarizing
and identifying the comments from the informants, we
drew general conclusions.

Darlag County for presurveys and revised the
questionnaire based on those results. Then, we used
random sampling to select households for surveys
conducted through semistructured interviews, and we
held informal discussions with people who were familiar
with the rural transformation of the sampled townships.
The head of the surveyed household was the main
respondent, and other household members also supplied
information. Two local Tibetan speakers were employed
as translators. We discussed the household questionnaires
with the translators and determined how to formulate
each question. Table 1 lists the main content of the
questionnaire.
Since the herders stayed in summer pastures where the
tents were very scattered, investigators drove by car to the
general location and then walked to each tent and
explained the purpose of the survey. The interview started
when the household agreed to answer the questionnaire.
Surveys were conducted in tents or houses and lasted 1 to
2 hours. Villages were randomly selected from each
township, and approximately 40 households were chosen
from each township due to the dispersed nature of the
settlements. None of the sample households had taken
part in an ecological migration project. In total,
questionnaires were administered to 173 households. Of
these, 13 did not have a labor force (labor force here
means those who have varying degrees of labor capacity);
thus, 160 valid responses were analyzed in this study (39 in
Wosai township, 40 in Jianshe township, 43 in Jimai
township, and 38 in Baiyu township). Of these, 39
households practiced household-based grazing
management, and 121 practiced group/community-based
grazing management, averaging nearly 8 households per
grazing group.
In addition, 3 workshops were organized to discuss the
factors inﬂuencing engagement in off-farm employment;
participants included 6 township ofﬁcials, 20 village
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Classification of sample households

We divided the sampled households into 2 groups based
on whether any household members engaged in off-farm
employment. Off-farm employment included selfemployment (eg running a store or business, carpet
making, or driving a taxi) and wage/salary employment (eg
as a teacher, security guard, sanitation worker, or waiter).
Collecting C. sinensis was not considered off-farm
employment, though operating a C. sinensis-related
business was.
Econometric model

A binary discrete choice model was used in this study to
statistically analyze the behavior of individuals and
households. Generally, 2 types of binary choice models are
used according to the different probability distribution of
random errors: The probit model is used when the
random error follows a standard normal distribution, and
the logit model is used when the random error follows a
logistic distribution. Since the distribution of the random
error was unknown in this study, we adopted the binary
logit model for the regression analyses of the data and the
probit model to show the stability of the results.
Many studies have identiﬁed factors inﬂuencing the
livelihood strategies of farmers and herders at the
household level. The most frequently studied factors
include a variety of livelihood assets, which are inﬂuenced
by decisions of household resource allocation, and
macrosocial and economic factors such as natural
disasters, climate change, market opportunities, and
policy (Jansen et al 2006; Wassie et al 2007; Nega et al
2009; Oluwatayo 2009; Yan et al 2010; Eneyew 2012;
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TABLE 2 Key factors influencing farmers’ choices to seek off-farm employment.

Factors
Human

Financial

Natural

Social

Physical

a)

Sources that
discuss the factorsa)

Examples
Age of head of household

2, 4–7

Education of household members

1, 2–5, 7–9

Household gender distribution

1, 2–4, 6, 7

Skill training of household members

5

Dependency ratio

1, 2, 5

Household size and labor capacity

1, 2–6, 8, 9

Household income

3, 7–9

Income from subsidies

8

Availability of loans

3, 5, 7–9

Number of livestock

1, 6, 8, 9

Area of farmland and grassland

1, 2, 5–9

Wild herbs and other natural products

2, 9

Distance from town

1–5

Road density

2

Social organization

5, 7, 8

Value of agricultural equipment

5–9

Housing and other assets

4, 8

Sources: 1—Eneyew (2012); 2—Jansen et al (2006); 3—Oluwatayo (2009); 4—Wassie et al (2007); 5—Khatun and Roy (2012); 6—Nega et al (2009); 7—
Kuwornu et al (2014); 8—Zhao, Li, et al (2011); 9—Yan et al (2010).

less than 30. These test results indicated no
multicollinearity between the independent variables.

Khatun and Roy 2012; Kuwornu et al 2014). Table 2 lists
the factors that are widely covered in the literature. These
can be categorized as human, ﬁnancial, natural, social, or
physical. Obviously, the quantity and quality of human
assets determine whether farmers use other assets to
pursue different livelihood strategies.
Our model aimed to quantitatively analyze the factors
that inﬂuence engagement in off-farm employment in
Sanjiangyuan. From the factors described in Table 2, 9
were selected to serve as the independent variables for
this analysis (Table 3). These factors were tested for
multicollinearity to ensure the stability of the model and
the reliability of the output. For this purpose, Pearson
correlation analysis, tolerance, variance inﬂation factor,
eigenvalue, and condition index were used to test the
relationships between independent variables. Pearson
correlation analysis showed that the absolute maximum
value of the correlation coefﬁcient between the variables
was 0.312 (the index for the skilled labor ratio and car
ownership), with all less than 0.8. Tolerance was greater
than 0.1, variance inﬂation factor was less than 2,
eigenvalue was not equal to 0, and the condition index was

Mountain Research and Development

Results
Characteristics of sample households

In total, 29 households had members engaged in off-farm
employment, accounting for 18.13% of the total sample
(Table 4). The average size of the labor force in these
households was higher than that for other households.
The income of households with off-farm work (40,866.89
CNY per household) was much higher than that for
households without it (23,181.61 CNY per household).
Households with off-farm work depended less on animal
husbandry than households without it, owning fewer
livestock. Those with off-farm work owned, on average,
94.55 sheep units per household, while those without offfarm work owned 102.91 sheep units (livestock units were
calculated as 1 yak ¼ 4 sheep and 1 horse ¼ 5 sheep).
Grasslands were signiﬁcantly degraded for all households,
but somewhat less so for households with off-farm
employment.
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TABLE 3 Variables analyzed in the study.

Variable

Standard Expected
Mean deviation effecta)

Description

Dependent variable
1 ¼ yes, 0 ¼ no

0.18

0.39

Perceived grassland qualityb)

1 ¼ good, 2 ¼ relatively good, 3 ¼ degraded, 4 ¼ seriously
degraded

2.88

0.85

þ

Number of livestockc)

Measured in sheep unit equivalents (1 yak ¼ 4 sheep; 1
horse ¼ 5 sheep) (Ministry of Agriculture in China 2002)

4.23

0.98



Distance from townc)

Distance between house and the nearest town (m)

7.37

3.20



1 ¼ yes, 0 ¼ no

0.28

0.45

þ

Engaged in off-farm employment?
Independent variables

Car ownership
c)

a)
b)

c)
d)

d)

Income from subsidies

Annual total in CNY (includes pasture subsidies, elderly
subsidies, poverty subsidies, and subsidies for returning
grazing land to grassland)

8.53

1.68

þ

Household labor capacity

0.5 for household members ,16 or .60 years old; 1.0 for
household members 16–60

2.20

0.92

þ

Labor force education level

Total combined education (none ¼ 1, primary school ¼ 2,
junior high school ¼ 3, middle or vocational school ¼ 4,
university and above ¼ 5) divided by total household labor
force

1.36

0.54

þ

Ratio of skilled labor

Proportion of the household labor force that can be
considered skilled labor

0.27

0.27

þ

Loansc)

Total loans from relatives and banks (CNY)

4.31

5.02

þ

Expected effect on decision to pursue off-farm employment.
Family grassland area was not chosen to reflect the status of natural assets, because we found in the fieldwork that most of the nomads have a fuzzy memory
of grassland area. Therefore, we chose ‘‘perceived grassland quality’’ as an alternative.
Values are presented as logarithms.
CNY (1 $US = 6.1428 CNY in 2014).

Factors influencing engagement in off-farm employment

2011; Hou et al 2012; Meng et al 2013). Moreover, off-farm
employment is relatively easy to ﬁnd in other pastoral
areas.
Distance between house and town had a negative effect
on engagement in off-farm employment; that is, the
greater the distance, the lower was the likelihood of
engagement in off-farm employment.
Car ownership had no signiﬁcant inﬂuence. This may
be because the households in the study area often chose to
buy cheap secondhand cars with a low access threshold,
and there was no obvious difference between households
in this regard.
Amount of income from subsidies had a positive effect
on household engagement in off-farm employment.
Subsidy income is often used to invest in a new business
and create a sustainable livelihood. In households with
off-farm employment, 76 people were engaged in off-farm
activities, including 32 operating a business (eg livestock
and C. sinensis businesses, transport services, and stores),
16 part-time workers, and 28 people working for

The logit and probit model results were consistent and
stable (Table 5). The speciﬁc results of the regression
analysis are described below.
Perceived grassland quality had no signiﬁcant effect on
whether a household engaged in off-farm employment,
which differed from our assumptions. A possible reason is
that grassland quality was evaluated by herders themselves
and thus lacked a uniﬁed standard. In addition, the effect
of grassland degradation on engagement in off-farm
employment may differ depending on the size and type of
grassland.
The number of livestock had a negative inﬂuence on
engagement in off-farm employment, consistent with our
expectation. However, Sanjiangyuan has different offfarm employment mechanisms than other pasture areas in
China. In other areas, the grazing prohibition and
ecological compensation policies have encouraged
reductions in livestock, and the animal husbandry labor
force has been free to engage in off-farm employment due
to the reduced dependency on livestock (Ji et al 2007; Tian

Mountain Research and Development
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TABLE 4 Characteristics of households with and without off-farm employment.

a)

Households with
off-farm employment

Households without
off-farm employment

Average number of people per household
(standard deviation)

5.28 (2.10)

4.73 (1.94)

Average size of household labor force
(standard deviation)b)

2.52 (1.15)

2.28 (0.91)

Male

49%

47%

Female

51%

53%

3%

3%

16  x ,30

34%

30%

30  x ,45

37%

41%

45  x ,60

21%

17%

5%

9%

None

67%

80%

Primary school

19%

13%

Junior high school

10%

5%

Middle and vocational school

1%

1%

University and above

3%

1%

27.40%

25.42%

Household sex distribution

Household age distribution
x , 16

x  60
Household’s highest education level

c)

Skilled labor ratio
a)
b)
c)

Source: Authors’ survey in 2014.
Total household labor force was calculated as described in Table 3.
Percentage of household labor force that can be considered skilled labor.

governments or corporations (eg village representatives,
forest rangers, and epidemic prevention coordinators).
Education had a signiﬁcant positive effect on
engagement in off-farm employment. The ratio of skilled
labor (with skills such as driving, agricultural technology,
and sewing to diversify their livelihoods) to overall
household labor capacity did not have a signiﬁcant effect,
even though the coefﬁcients were positive. Skill training
in the area is low, and training projects are often very
simple. In the households participating in the study, only
28.49% of the workforce had received any skill training, of
which 82.08% consisted only of driver training. Thus, skill
training was insufﬁcient to promote off-farm
employment.
Though access to loans did not have signiﬁcant
inﬂuence, its importance should not be ignored. Illness
(mainly pulmonary tuberculosis) was a major reason that
households took out loans. This is also a common
livelihood risk in the study area and often leads to laborforce reduction. Nomads are susceptible to disease

Mountain Research and Development

because of the harsh climate, and infectious diseases
spread easily in their small tents. We discussed the
tuberculosis issue with local doctors, who noted that
nomads do not always know when they are infected
because they do not have annual examinations. When the
disease becomes severe, nomads have to go to large
hospitals for treatment and have to borrow money from
relatives to pay for it.

Discussion
Factors influencing engagement in off-farm employment

The main factors inﬂuencing engagement in off-farm
employment include number of livestock, distance
between house and town, subsidy income, and education.
The ﬁnding on the number of livestock is consistent with
that of a study in Uxin Banner in the Inner Mongolia
Autonomous Region, where the Grain for Green policy
and reduction in the number of livestock promoted the
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TABLE 5 Parametric estimation results of the models.

a)

Logit (n ¼ 160)
Variable

Coefficient

Probit (n ¼ 160)

Standard error

Coefficient

Standard error

0.169

0.260

0.101

0.151

b)

0.594**

0.240

0.334**

0.139

Distance from townb)

0.137**

0.067

0.082**

0.039

Income from subsidiesb)

0.688*

0.363

0.415**

0.206

Household labor capacity

0.329

0.243

0.181

0.137

Labor force education level

0.917**

0.397

0.565**

0.237

Skilled labor ratio

0.309

0.946

0.128

0.549

Owns a car?

0.711

0.548

0.454

0.314

0.06

0.047

0.037

0.027

Perceived grassland quality
Number of livestock

b)

Loans

Log likelihood

63.649

63.292

2

24.15

24.87

LR chi (8)
Prob . chi2

0.004

0.003

Pseudo R2

0.160

0.164

a)

Source: Authors’ survey in 2014.
b)
Values are presented as logarithms.
* Significance level 10%.
** Significance level 5%.

The ratio of skilled labor to household labor capacity
did not have a statistically signiﬁcant effect on
engagement in off-farm employment in this study. A
possible explanation for this can be found in a study in
Zeku County, Sanjiangyuan (Qi et al 2014), which found
that the most requested training programs were for
driving, the Mandarin language, and Internet use; other
studies have found that the training provided by the
government cannot meet all the training needs of herders
(Sun 1991; Lu and Zhao 2009; Tian 2011).

transition to off-farm livelihoods, as well as transition
from traditional (nomadic and seminomadic) animal
husbandry to intensiﬁed agricultural management (ie to
contract farming in animal husbandry) (Meng et al 2013).
Studies in the Gannan areas in the Eastern Tibet Plateau
and in Yanchi County, Ningxia Province, have yielded
similar ﬁndings (Ji et al 2007; Tian 2011; Hou et al 2012).
However, the grassland degradation of other pastoral
areas is not as serious as in Sanjiangyuan. Our ﬁnding on
the effect of distance between house and town was
consistent with our expectations; it is also consistent with
a study of pastoral societies in southern Ethiopia (Eneyew
2012), where shorter distances to the market town
resulted in lower costs to engage in nonfarm employment.
Our ﬁnding on subsidy income was also consistent with
our expectations. Ecological compensation was the source
of 86.41% of subsidy income. Since ﬁnancial assets are
usually a key factor in livelihood diversiﬁcation (Wassie et
al 2007; Nega et al 2009; Khatun and Roy 2012), ecological
compensation provides capital for herders to seek offfarm employment. Our ﬁnding on education was
consistent with ﬁndings in the upper reaches of the Dadu
River and Gannan areas (Yan et al 2010; Zhao, Li, et al
2011), which showed the positive effect of basic education
on engagement in off-farm employment.

Mountain Research and Development

Policy implications

Empirical studies of resettlement areas in Sanjiangyuan
have found that most ecological migrants are families with
few or no livestock, giving rise to a pessimistic view of
ecological migrants’ livelihoods and sharp criticism of
government projects. However, our study of herders who
still graze livestock indicates that the livelihood situation
is not so pessimistic, though there are some factors that
prevent pastoralists from shifting to off-farm
employment. A reasonable explanation is that ecological
migrants are among the most vulnerable herders and lack
the assets needed to seek off-farm employment. For those
vulnerable groups, a feasible approach would be to
improve subsidy standards to cover living necessities.
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Conclusion

Since the herders in this case study sought off-farm
employment, we recommend that the government should
adjust its current policies from livelihood maintenance to
livelihood promotion in the second phase of Qinghai
Sanjiangyuan Nature Reserve Ecological Protection and
Construction. First, more effective methods of skills
training are necessary to meet herders’ needs. Second, to
ensure the sustainable development of the regional
environment and economy, regional resources and
cultural characteristics should be fully utilized to develop
plateau tourism and manufacture of distinctive local
products, which could increase employment
opportunities for local people. Finally, as the ecological
compensation policy has already been mentioned, it is
important to guide ecological migrant households to
return grazing land to grassland and reduce livestock
numbers, and to engage in the daily management of
natural forests, riverbeds, abandoned land, wildlife, and
wetlands in the ecological function conservation areas.

Understanding the drivers of and barriers to engagement
in off-farm employment in Sanjiangyuan is crucially
important for policymaking regarding livelihood
improvements. Based on 2014 survey data for 4 townships
in Sanjiangyuan, we used binary logit and probit models
to quantitatively analyze the key factors affecting herders’
decisions to seek off-farm employment. We aimed to ﬁnd
an effective way to motivate pastoralists to engage in
nonagricultural occupations and make policy suggestions
for improving post-resettlement livelihoods. The results
indicate that education helps to expand the range of
employment opportunities, and government subsidies
provide capital, both of which promote off-farm
employment. Animal husbandry has a stronger demand
for labor and thus hinders off-farm employment. In
addition, willingness to pursue off-farm employment
generally declines with increased distance between the
household and the nearest town.
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