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Abstract: Poverty alleviation is the first battle to realize the rural revitalization strategy in China,
and research on the sustainable livelihood of rural households is of great significance to solving
the problem of rural poverty. Based on the sustainable livelihood framework, the reasonable scale
and structure of fiscal expenditure is an inevitable requirement in producing sustainable livelihood
capital toward this aim. In this study, the system Gaussian mixed model was used to analyze the
impact of fiscal expenditure on farmers’ livelihoods. Representative survey data uses panel data
from 48 counties across Liangshan Prefecture, Ganzi Prefecture, and Aba Prefecture in Sichuan,
China. The results are as follows: (1) The average stock of human capital in 2010 to 2015 was the
highest in the composition of farmers’ livelihood capital; (2) natural capital and physical capital
were positively affected by the total scale of fiscal expenditure, agriculture, forestry, and water
expenditure, and the former was negatively affected by general public service expenditure, education
expenditure, social security and employment expenditure, and medical expenditure; (3) financial
capital and the total amount of livelihood capital were positively affected by the total scale of fiscal
expenditure, agriculture, forestry and water expenditure, education expenditure, social security
and employment expenditure, and medical expenditure, and negatively affected by general public
service expenditure; (4) human capital was positively affected by the total scale of fiscal expenditure,
education expenditure, social security and employment expenditure, and medical expenditure;
and (5) social capital was positively affected by agriculture, forestry and water expenditure, and
education expenditure.

Keywords: sustainable livelihood; fiscal expenditure; ethnic minority mountainous region; system
gaussian mixed model

1. Introduction

China has a mountainous area of 6.66 million km2, including plateaus and hills,
and this accounts for 69.4% of the total land area. The population in the mountainous
regions accounts for more than one third of the country’s total population [1]. The majority
of the mountainous areas are inhabited by poor and ethnic minorities—specifically, the
14 poverty-stricken areas in China are all mountainous. Since the 18th National Congress of
the Communist Party of China, the number of the rural poor in the country has decreased
from 98.99 million at the end of 2012 to 30.46 million at the end of 2017, which is a
cumulative decrease of 68.53 million. Additionally, the incidence of poverty dropped from
10.2% at the end of 2012 to 3.1%, which is a cumulative decrease of 7.1% (data sources: http:
//www.gov.cn/xinwen/2018-02/01/content_5262903.htm (accessed on 14 April 2022)).
Efforts to alleviate poverty have been extraordinary. However, those living in poverty are
mainly concentrated in rural areas, especially in ethnic mountainous rural areas, which

Agriculture 2022, 12, 881. https://doi.org/10.3390/agriculture12060881 https://www.mdpi.com/journal/agriculture

https://doi.org/10.3390/agriculture12060881
https://doi.org/10.3390/agriculture12060881
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/agriculture
https://www.mdpi.com
https://orcid.org/0000-0001-6359-6540
http://www.gov.cn/xinwen/2018-02/01/content_5262903.htm
http://www.gov.cn/xinwen/2018-02/01/content_5262903.htm
https://doi.org/10.3390/agriculture12060881
https://www.mdpi.com/journal/agriculture
https://www.mdpi.com/article/10.3390/agriculture12060881?type=check_update&version=2


Agriculture 2022, 12, 881 2 of 21

has made it difficult for China to build a prospering society all-round [2]. The key focus
of accurate poverty alleviation, therefore, lies in the poverty alleviation of mountainous
farmers. To this end, the level of farmers’ livelihood capital is a powerful indicator in
evaluating poverty alleviation and poverty levels [3]. Consequently, improving the level of
farmers’ livelihood capital and ensuring their way of life is sustainable has become a key
point in solving the poverty issue [4].

The word “livelihood” in the dictionary means “a means of living”, and “capital” is
the general name of all kinds of social and economic resources that human beings create
material and spiritual wealth [5]. Livelihood capital contains natural capital, physical
capital, social capital, human capital, and financial capital, among them. The natural
capital refers to the storage of natural resources. The environment can attain favorable
resource flows and services. Physical capital refers to the ecological economy in addition
to the natural resources in the process of production capital. Human capital refers to
the individual making a living and having the knowledge, skills, an ability to work, and
health. Financial capital refers to the cash to spend on consumer goods and means of
production and the personal loans available [6]. At the level of fiscal expenditure in
the existing research, scholars pay more attention to the impact of fiscal expenditure on
regional economic growth [7–9], the impact of fiscal expenditure on human capital, and the
impact of public education investment on human capital and economy [10–12]. However,
there is little uniformity across results. At the level of farmers’ livelihood, research on
livelihood capital is based mainly on the calculation of livelihood capital [13–15], the
impact of background vulnerability (external shock, seasonality, etc.) on the livelihood
capital [16,17], livelihood strategy [18,19], and so on. The impact of fiscal expenditure
on livelihood capital predominantly includes the following aspects: the impact of the
scale of fiscal expenditure on farmers’ income. Many scholars have examined the overall
impact of fiscal agriculture expenditure on farmers’ income from the national and regional
levels, and most agree that fiscal agriculture expenditure has an impact on farmers’ income
growth [20–22], while rural production expenditure in fiscal support for agriculture has a
significant impact on the increase in farmers’ income [23]. The impact of the structure of
financial support for agriculture on farmers’ income. Some studies show that the difference
in the expenditure structure of financial support for agriculture will lead to different effects
of the increase in farmers’ income [20]. Among them, the expenditure on supporting
agriculture accounts for 66.7% of the total expenditure of financial agriculture, and the
contribution rate to the variance of per-capita net income of farmers’ families is only
12.3%. Although the proportion of agricultural science and technology expenses is only
0.9%, the contribution rate to the variance of per-capita net income of farmers’ families
is 20.6% [24]. However, some studies have found that fiscal agricultural production and
relief expenditures are conducive to the increase in farmers’ incomes, while fiscal rural
infrastructure expenditures have an inhibitory effect on farmers’ incomes [20]. Furthermore,
rural financial support for agriculture and per-capita agricultural science and technology
has negative effects on income [25]. The previous studies have deepened our understanding
of the effects and mechanisms of fiscal expenditure on farmers’ income, which can help
us better understand the relationship between fiscal expenditure policies and farmers’
livelihood capital. However, it should be noted that in addition to the fiscal support
for farmers’ income, the financial infrastructure expenditure, cultural and educational
expenditures, administrative expenditures, et cetera, may also affect farmers’ income and
human capital through certain mechanisms.

Sichuan has a large population and 74.2% of it is mountainous. The regional devel-
opment gap in this area is large. Among them, Ganzi Prefecture, Aba Prefecture, and
Liangshan Prefecture (hereafter referred to as “the three states”) are representative of
all poverty-stricken ethnic minority mountainous regions. The three states have higher
altitudes, complex and diverse landforms, frequent natural disasters, and a very fragile
ecological environment. Additionally, the three states are all ecological areas restricted in
terms of development, facing the dual pressure of protecting the ecological environment
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and improving people’s livelihoods. Given this, the fiscal expenditure policy is an impor-
tant measure in solving this tension. Based on the sustainable livelihood framework, this
paper focuses on the impact of policies on livelihood capital. Research framework is shown
in Figure 1.

Figure 1. Research framework.

Upon reading the relevant literature and combining the specifics of the study area, we
designed the following research hypotheses (Figure 2):

Figure 2. Research Hypotheses.

H1: Natural capital is positively affected by the total fiscal expenditure scale (H1a),
and the agriculture, forestry, and water expenditure (H1b) (Xin, 2012); and it is negatively
affected by general public service expenditure (H1c), education expenditure (H1d), social
security and employment expenditure (H1e), and medical expenditure (H1f) [12,26];
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H2: Physical capital is positively affected by the total fiscal expenditure scale (H2a)
and agriculture, forestry, and water expenditure (H2b) [27];

H3: Financial capital is positively affected by the total fiscal expenditure scale (H3a),
general public service expenditure (H3b), agriculture and forestry water expenditure (H3c),
education expenditure (H3d), social security and employment expenditure (H3e), and
medical expenditure (H3f) [20,28,29];

H4: Human capital is positively affected by the total fiscal expenditure scale (H4a),
education expenditure (H4b), social security and employment expenditure (H4c), and
medical expenditure (H4d) [30,31];

H5: Social capital is positively affected by agriculture, forestry and water expenditure
(H5a), and education expenditure (H5b) [32];

H6: The total livelihood capital is positively affected by the total fiscal expenditure
scale (H6a), general public service expenditure (H6b), agriculture, forestry and water expen-
diture (H6c), education expenditure (H6d), social security and employment expenditure
(H6e), and medical expenditure (H6f) [9,33].

H denotes human capital; N denotes natural capital; F denotes financial capital; P
denotes physical capital; and S denotes social capital. Furthermore, scale denotes total
financial expenditure; serv denotes the proportion of general public service expenditure;
agri denotes the proportion of agriculture, forestry and water expenditure; edu denotes
the proportion of education expenditure; soci denotes the proportion of social security and
employment expenditure; and medi denotes the proportion of medical expenditure.

2. Materials and Methods
2.1. Overview of the Study Area

For research areas, this paper focuses on 47 counties across Liangshan Yi Autonomous
Prefecture, Ganzi Tibetan Autonomous Prefecture, and Aba Tibetan and Qiang Autonomous
Prefecture (Figure 3). Liangshan Prefecture is inhabited by the largest Yi population in
China. There are 11 key counties in national poverty alleviation and development work.
Aba Prefecture is the second largest Tibetan area and the main settlement of the Qiang
people in Sichuan Province, with a minority population accounting for more than 75%.
Furthermore, the 13 counties in the state are state-level subsidized counties in the hard-
ship and remote areas. Ganzi Prefecture is the second largest Tibetan area in China, and
17 counties in the whole state are state-level subsidized counties in the hardship and remote
areas. The population of the majority Tibetan areas accounts for 78.4%. The three states
have wide-ranging and deep-seated poverty characteristics, and are typical, concentrated
poverty-stricken minority areas.

2.2. Source of Data

The data on livelihood capital are derived from the survey data of farmers’ households
from the Bureau of Statistics in Liangshan Prefecture, Ganzi Prefecture, and Aba Prefecture
from 2010 to 2015. These data, such as fiscal expenditure, GDP, GDP per capita, investment
in fixed assets of the whole society, minority population, highway mileage, and per-capita
net income of farmers are derived from the Liangshan Prefecture Statistical Yearbook
(2011–2016), the Ganzi Prefecture Statistical Yearbook (2011–2016), and the Aba Prefecture
Statistical Yearbook (2011–2016).
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Figure 3. Location of study region.

2.3. Research Methods
2.3.1. Construction of Indicator System

(1) Livelihood capital indicators. This paper refers to related research [34–38] and com-
bines the actual situation of the three states to construct a farmer’s livelihood capital
indicator system. Natural capital includes forest land area, grassland area, and culti-
vated land area. Material capital includes per-capita housing area, number of animals,
and rural household electricity consumption. Social capital includes the consumption
expenditure of transportation and communication, as well as farmers’ professional
cooperative members. Human capital includes the number of labor resources, the
number of rural employees, and the number of people trained. Finally, the financial
capital includes the per-capita net income of farmers.

(2) Financial expenditure indicators. The scale of fiscal expenditure is measured by the
proportion of regional fiscal expenditure to GDP. At the same time, according to
the specific classification criteria of fiscal expenditure in the three-state statistical
yearbooks, and also taking into account the uniformity and data availability of fiscal
expenditure structure indicators in 47 counties in the study area from 2010 to 2015,
the fiscal expenditure is divided into five types: general public service expenditures,
agriculture and forestry water expenditures, education expenditures, social security
and employment expenditures, and medical expenditures. Moreover, the proportion
of various expenditures to the total fiscal expenditure is calculated to measure the
structure of fiscal expenditure.
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(3) Other indicators. For the control variables in the model, the regional economic level
is measured by the county’s per-capita GDP and the total investment of social fixed
assets. The regional social status is measured by the proportion of the county’s
minority population. The regional traffic conditions are measured by the county road
mileage. The regional ecological environment is measured by ecosystem vulnerability
and ecological importance. Regional topographic conditions are measured by altitude,
slope, and topographic relief. Finally, regional disaster conditions are measured by
the risk of natural disasters.

2.3.2. Calculation Method of Livelihood Capital Level

This paper employs the entropy method [39] to measure the natural capital, physical
capital, financial capital, human capital, social capital, and total living capital. Firstly, the
original data was standardized; then, the entropy method was used to determine the index
weight according to the utility value of each index information; and, finally, the average
model was constructed to measure the subsistence capital/total subsistence capital level.

2.3.3. Econometric Model Setting: Dynamic Panel Data Model

This paper cannot take into account all explanatory variables that affect the explained
variables, and it is inevitable that missing important variables will lead to bias in the
estimation results. Therefore, this paper developed the system Gaussian mixed model
(GMM) with reference to the tool variable method used in related research [40] to overcome
the bias caused by the endogenous problem of explanatory variables.

The dynamic panel model of the impact of fiscal expenditure scale on farmers’ liveli-
hood capital (Model 1–Model 12) is given as follows:

LnYit = α0 + α1LnYit−1 + α2Lnscaleit + αiLnµit + εit (1)

where Yit−1 represents the total amount of livelihood capital, natural capital, human capital,
financial capital, physical capital, or social capital in the t-1th year of the i-th county.

Furthermore, the dynamic panel model of the impact of fiscal expenditure structure
on farmers’ livelihood capital (Model 13–Model 24) is given as follows:

LnYit = β0 + β1LnYit−1 + β2Lnserv + β3Lnagri + β4Lnedu + β5Lnsoci + β6Lnmedi + βiLnµit + εit (2)

3. Results
3.1. Descriptive Statistics
3.1.1. Livelihood Capital Level

This paper used the entropy method to calculate the livelihood capital level of the three
states from 2010 to 2015 (Figures 4–9). From 2010 to 2015, the average stock of human capital
is the highest, followed by physical capital, natural capital, and finally, financial capital
and social capital. For the total amount of livelihood capital, some counties (cities) have
higher level than the average level of the three states in 2010–2015, including Xichang City,
Yanyuan County, Huili County, Huidong County, Suining County of Liangshan Prefecture,
Wenchuan County, Mao County, Songpan County County, Xiaojin County, Heishui County,
Ruoergai County of Aba Prefecture, and Kangding County, Luding County, Danba County,
Jiulong County, Dege County, and Shiqu County of Ganzi Prefecture.

3.1.2. Scale and Structure of Fiscal Expenditure

In terms of the scale of fiscal expenditure, the absolute scale of fiscal expenditures
in the three states has shown an upward trend year by year, and the proportion of fiscal
expenditure to GDP also rises. In terms of the fiscal expenditure structure, during the
period between 2010 to 2015, the proportion of general public service expenditures in the
three states showed a downward trend as a whole; and the proportion of agriculture and
forestry water expenditures in the three states showed an upward trend year by year and
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was at a high level. Furthermore, although the proportion of educational expenditure
showed a trend of fluctuation, it generally showed an increasing trend, and the proportion
of expenditure was at a high level. The proportion of social security and employment
expenditure in the three states decreases year by year, and the proportion is low. Finally,
the proportion of medical and health expenditure in the three states shows an upward
trend, but the proportion of medical and health expenditure was at a lower level than the
proportion of agriculture and forestry water expenditure, and education expenditure.

Figure 4. Natural capital level.
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Figure 5. Physical capital level.
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Figure 6. Financial capital level.
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Figure 7. Human capital level.
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Figure 8. Social capital level.
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Figure 9. The total amount of livelihood capital.

3.2. Econometric Model Results
3.2.1. Unit Root Test and Co-Integration Test of Panel Data

(1) Unit root test. Although the panel data reflect the information in the section, there
are still time-series data. The panel data also have the possibility of a unit root. In
this paper, the LLC test, IPS test, Fisher–ADF test, and Fisher–PP test were used to
conduct unit root tests for explained variables and explanatory variables. If the panel
data pass three or more of the four methods, the panel data are stable. The specific
test results are as follows:

As can be seen from Table 1, the test results of the four methods show that the unit
root exists at the level of human capital (H), physical capital (S), the proportion of total
fiscal expenditure to GDP (scale), and general public service expenditure (serv). There
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was no unit root for other variables, and the first-order difference for the above variables
was further carried out. The results show that the first-order difference values were stable
at the significance level of 5%. Therefore, the above variable indicators can be used for
panel analysis.

Table 1. Results of unit root test.

Variable
LLC Inspection IPS Inspection Fisher-ADF

Inspection
Fisher-PP
Inspection Conclusion

Statistic Prob. Statistic Prob. Statistic Prob. Statistic Prob.

Ln(L) −58.2228 0.0000 −8.1172 0.0000 169.886 0.0000 240.732 0.0000 smooth
Ln(N) −10.8309 0.0000 −1.9693 0.0000 139.498 0.0010 221.014 0.0000 smooth
Ln(H) −9.4903 0.0000 1.0279 0.8480 91.6564 0.4316 148.349 0.0001 unsmooth
Ln(F) −20.9230 0.0000 −4.3754 0.0000 166.355 0.0000 256.927 0.0000 smooth
Ln(P) −15.7834 0.0000 −3.1471 0.0008 136.790 0.0026 157.768 0.0000 smooth
Ln(S) −4.2573 0.0000 −0.4374 0.3309 118.305 0.0338 159.544 0.0000 unsmooth

Ln(scale) −6.4886 0.0000 −1.2572 0.1043 135.138 0.0035 176.209 0.0000 unsmooth
Ln(serv) −1.0002 0.1586 2.5064 0.9939 79.2989 0.8609 96.6032 0.4065 unsmooth
Ln(agri) −26.8221 0.0000 −7.0439 0.0000 217.499 0.0000 263.765 0.0000 smooth
Ln(edu) −15.6641 0.0000 −2.5413 0.0055 132.798 0.0052 152.080 0.0001 smooth
Ln(soci) −13.8534 0.0000 −2.6424 0.0041 145.934 0.0005 212.445 0.0000 smooth

Ln(medi) −31.5377 0.0000 −6.3457 0.0000 199.340 0.0000 250.617 0.0000 smooth
D(Ln(H)) −13.7270 0.0000 −3.5690 0.0002 118.433 0.0239 145.353 0.0002 smooth
D(Ln(S)) −20.5257 0.0000 −8.3196 0.0000 191.713 0.0000 231.648 0.0000 smooth

D(Ln(scale)) −32.2714 0.0000 −11.1713 0.0000 236.607 0.0000 253.670 0.0000 smooth
D(Ln(serv)) −26.6454 0.0000 −7.1366 0.0000 159.854 0.0000 175.612 0.0000 smooth

D(X1) −18.1361 0.0000 −8.2638 0.0000 182.687 0.0000 217.028 0.0000 smooth

D is the first difference.

(2) Cointegration test. After confirming that variable indexes can be used for panel
analysis, the KAO test method was adopted to conduct a co-integration test of panel
data. The test results are as follows:

As can be seen from the Table 2, the adjoint probability value is 0.0000, less than 0.05,
indicating that all statistics reject the assumption that there is no co-integration relationship.
Thus, there is a co-integration relationship between panel data variables.

Table 2. Co-integration test results.

Inspection Methods Statistics of Statistical Quantity p-Values

KAO inspection ADF −4.1044 0.0000

3.2.2. The Impact of the Fiscal Expenditure Scale on Livelihood Capital

(1) Panel model selection test. Firstly, the Hausman test was used to determine whether
the random effect model or the fixed effect model should be used. Assuming that
there was a random effect in the model, and the original hypothesis would be accepted
if the p-value was greater than 0.05: “the random effect is not related to explanatory
variables”. The test results are as Table 3:

Table 3. Hausman test results.

Dependent Variable Chi-Sq. Statistic p-Values Select the Model

Ln(L) 14.5117 0.0127 Fixed effect model
Ln(N) 6.6073 0.2515 Stochastic effect model
Ln(H) 9.8278 0.0803 Stochastic effect model
Ln(F) 21.9866 0.0005 Fixed effect model
Ln(P) 14.2657 0.0140 Fixed effect model
Ln(S) 13.7952 0.0170 Fixed effect model
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Table 4 shows the results of the dynamic model using the system GMM, which is a
regression using instrumental variables. Model 1, Model 3, Model 5, Model 7, Model 9, and
Model 11 are the results of adding only the focus variables (fiscal expenditure scale) and
instrumental variables. Model 2, Model 4, Model 6, Model 8, Model 10, and Model 12 are
the results of adding focus variables, instrument variables, and control variables. From the
AR(2)p-Value, there was no secondary sequence correlation in the generalized gap of the
system. From the values of Sarganχ2 (d) and Sargan P, the generalized gap of the system
had no over-identification problem. The selected instrumental variables were reasonable,
and the estimation results were relatively more accurate. Based on the above description,
this paper will analyze the results of the system GMM estimation.

Table 4. The dynamics regression model result of the impact of the fiscal expenditure scale on
livelihood capital.

Variables

Total Livelihood
Capital Natural Capital Human Capital Financial Capital Physical Capital Social Capital

Model
1

Model
2

Model
3

Model
4

Model
5

Model
6

Model
7

Model
8

Model
9

Model
10

Model
11

Model
12

Ln(L(−1)) 0.900 ***
(−43.32)

0.748 ***
(14.94)

Ln(N(−1)) 0.360 ***
(−41.54)

0.299 ***
(−15.52)

Ln(H(−1))
−0.138

***
(−25.88)

−0.26
***

(−17.82)

Ln(F(−1)) 0.741 ***
(−31.54)

0.820 ***
(−21.36)

Ln(P(−1)) 0.862 ***
(−18.56)

1.058 ***
(−12.18)

Ln(S(−1)0 0.812 ***
(−33)

0.658 ***
(−21.17)

Ln(Scale) 0.025 *
(−1.78)

0.010 *
(−0.3)

0.075 ***
(−11.57)

0.038 ***
(−3.55)

0.294 ***
(−4.47)

0.02 ***
(−0.36)

0.359 ***
(−4.03)

0.323 **
(−1.21)

0.080 ***
(−4.62)

0.039 **
(−1.81)

−0.198
(−4.20)

0.101
(−2.22)

Ln(Pergdp) 0.071 ***
(1.51)

−0.074
**

(−2.33)

0.85 ***
(−4.37)

0.217 ***
(−1.1)

0.102 **
(−0.87)

0.243
(−1)

Ln(Invest) 0.014 *
(−0.91)

−0.057
*

(−4.14)

0.21 ***
(−3.47)

0.107 *
(−1.73)

−0.048
(−1.33)

0.071
(−0.69)

Ln(Mino)
−0.346

**
(−0.71)

0.707 **
(−2.46)

−4.23 **
(−2.52)

−2.08 **
(−2.25)

0.620 ***
(−2.82)

−0.085
(−0.29)

Ln(Way) 0.119 ***
(−2.05)

−0.104
***

(−3.20)

0.50 *
(−1.86)

0.406 **
(−1.45)

0.087 **
(−2.01)

0.306
(−1.47)

Sarganχ2(d)
16.06
(−10)

11.78
(−10)

20.69
(−10)

23.78
(−10)

21.04
(−10)

18.78
(−10)

24.17
(−10)

13.76
(−10)

29.49
(−10)

25.41
(−10)

12.25
(−10)

21.21
(−10)

Sargan P 0.10 0.30 0.23 0.08 0.21 0.43 0.07 0.18 0.10 0.46 0.27 0.10
AR(2)P 0.57 0.39 0.11 0.17 0.31 0.31 0.16 0.16 0.61 0.58 0.60 0.72

* (1) The value in parentheses is the t-statistics corresponding to the estimated coefficients. *** indicates significance
at the 1% level; ** indicates significance at the 5% level; and * indicates significance at the 10% level. (2) Sarganχ2(d)
is the Sargan statistic obtained by over-identifying the plausibility of the instrumental variable, and the Sargan p-
Value is the corresponding p-Value. (3) The AR(2)P represents the value obtained by performing the second-order
sequence correlation test on the residual after the first-order difference, and the original hypothesis is that there is
no second-order autocorrelation in the model.

From the AR(2)p-Value, there was no secondary sequence correlation in the generalized
gap of the system. From the values of Sargan χ2(d) and Sargan P, the system generalized gap
had no over-identification problem. The selected instrumental variables were reasonable,
and the estimation results were relatively more accurate. This paper analyzes the system
GMM estimation results.

In terms of the relationship between the scale of fiscal expenditure and the level of the
livelihood capital of farmers, the total scale of fiscal expenditure had a positive effect on
the total stock of livelihood capital at a significant level of 10% and had significant positive
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effects on natural capital, human capital, financial capital, and physical capital. Among
them, the significance and coefficient of the role of financial capital are the largest.

In terms of the relationship between the control variables and the household livelihood
capital, per-capita GDP has a significant effect on the total stock of livelihood capital and
the remainder of the livelihood capital (except for the social capital), and has a significant
negative effect on natural capital. The investment in fixed assets of the whole society has
a positive impact on the total amount of livelihood capital, human capital, and financial
capital, and has a negative effect on natural capital. The proportion of the ethnic minority
population has a negative effect on the total level of livelihood capital, human capital, and
financial capital at a significant level of 5%, and has a positive effect on natural capital and
physical capital at a significant level of 1%. Furthermore, highway mileage has a significant
positive effect on total livelihood capital, human capital, financial capital, and physical
capital, and has a negative impact on natural capital.

3.2.3. The Impact of Fiscal Expenditure Structure on Livelihood Capital

(1) Panel model selection test. Firstly, the Hausman test was used to determine whether
the random effect panel data model or the fixed effect panel data model should be
established. When P was more than 0.05, the random effect model was generally
adopted. Otherwise, the fixed-effect model was adopted. The test results are as
Table 5:

Table 5. Hausman test results.

Dependent Variable Chi-Sq. Statistic p-Values Select the Model

Ln(L) 44.1814 0.0000 Fixed effect model
Ln(N) 15.2392 0.1236 Stochastic effect model
Ln(H) 13.8866 0.1782 Stochastic effect model
Ln(F) 23.5164 0.0090 Fixed effect model
Ln(P) 8.6153 0.5690 Stochastic effect model
Ln(S) 11.5976 0.3129 Stochastic effect model

Table 6 shows the results of the dynamic model using the system GMM, which is
a regression using instrumental variables. Model 13, Model 15, Model 17, Model 19,
Model 21, and Model 23 are the results of adding only the focus variables (financial
expenditure structure) and instrumental variables. Model 14, Model 16, Model 18, Model
20, Model 22, and Model 24 are the results of adding focus variables, instrument variables,
and control variables. From the AR(2)p-value, it can be seen that there is no secondary
sequence correlation in the system GMM. From the values of Sarganχ2 (d) and Sargan P,
the system GMM has no over-identification problem, and the selected tool variables are
more reasonable. This paper will analyze the system GMM estimation results.

In terms of the relationship between the scale of fiscal expenditure and the level of
livelihood capital of farmers, general public service expenditure had a negative effect on
the total amount of livelihood capital, natural capital, and financial capital. Agriculture
and forestry water expenditures had a positive effect on total livelihood capital, natural
capital, financial capital, physical capital, and social capital. Among them, the coefficient of
influence on natural capital was the largest, but had no significant effect on human capital.
Educational expenditure had a positive effect on the total amount of livelihood capital,
human capital, financial capital, and social capital, and had a negative effect on natural
capital. Specifically, educational expenditure had the most significant effect on human
capital. Together, social security and employment expenditure, and medical expenditure
had positive effects on total livelihood capital, human capital, and financial capital; and
had a negative impact on natural capital, with the greatest impact on financial capital.
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Table 6. The dynamics regression model result of the impact of the fiscal expenditure structure on
livelihood capital.

Variables

Total Livelihood
Capital Natural Capital Human Capital Financial Capital Physical Capital Social Capital

Model
13

Model
14 Model15 Model

16
Mode

l17
Model

18
Model

19
Model

20
Model

21
Model

22
Model

23
Model

24

Ln(L(-1)) 0.901 ***
(−36)

0.758 ***
(−17.72)

Ln(N(-
1))

0.315 ***
(−41.07)

0.267 ***
(−10.23)

Ln(H(-
1))

−0.129
***

(−20.47)

−0.242
***

(−10.00)

Ln(F(-1)) 0.694 ***
(−64.19)

0.824 ***
(−14.77)

Ln(P(-1)) 0.971 ***
(−21.66)

1.116 ***
(−9.22)

Ln(S(-1) 0.792 ***
(−31.68)

0.660 ***
(−20.59)

Ln(Serv)
−0.013

*
(−0.46)

−0.041
*

(−1.12)

−0.069
***

(−3.42)

−0.108
***

(−4.55)

−0.112
(−2.17)

0.112
−0.93

−0.627
***

(−3.93)

−0.483
**

−2.46

0.024
(−0.33)

−0.01
(−0.11)

0.286
−1.19

−0.066
(−0.31)

Ln(Agri) 0.116 **
(−0.3)

0.403 **
(−0.77)

0.586 *
(−1.82)

0.663 **
(−2.18)

−0.268
(−3.30)

−0.257
(−1.20)

0.129 **
(−0.67)

0.090 **
(−0.43)

0.078 *
(−0.78)

0.188 **
(−1.78)

0.535 *
(−2.69)

0.481 *
(−1.88)

Ln(Edu) 0.115 **
(−0.34)

0.595 **
(−1.43)

−0.097
***

(−5.27)

−0.117
***

(−6.49)

0.475 ***
(−4.02)

0.450 ***
(−4.24)

0.072 *
(−0.41)

0.589 **
(−2.1)

−0.13
(−1.68)

−0.091
(−1.22)

0.338 **
(−2.17)

0.326 *
(−1.7)

Ln(Soci) 0.101 **
(−0.45)

0.051 *
(−1.21)

−0.017
**

(−2.51)

−0.099
***

(−3.20)

0.045 ***
(−0.92)

0.101 **
(−0.82)

0.772 **
(−4.08)

0.552 **
(−2.55)

−0.073
(−0.98)

−0.143
(−1.55)

0.58
(−5.77)

0.436
(−3.44)

Ln(Medi) 0.027 *
(−0.74)

0.045 *
(−0.95)

−0.067
***

(−4.56)

−0.147
***

(−7.76)

0.330 ***
(−3.83)

0.224 **
(−1.26)

0.198 **
(−1.13)

0.252 **
(−1.12)

−0.125
(−1.46)

−0.141
(−1.51)

0.069
(−0.34)

−0.115
(−0.48)

Ln(Pergdp) 0.437 **
(−0.82)

−0.088
***

(−2.72)

0.543 **
(−2.26)

0.515 **
(−1.93)

0.015 **
(−0.12)

0.006
(−0.02)

Ln(Invest) 0.03
(−2.43)

−0.054
***

(−4.41)

0.169 **
(−2.25)

0.029 ***
(−0.44)

−0.055
(−1.57)

0.136
(−1.29)

Ln(Mino)
−0.111

***
(−1.16)

0.619
(−1.63)

−0.333
**

(−1.55)

−0.519
**

(−2.03)

0.803 **
(−2.98)

−0.561
**

(−2.04)

Ln(Way) 0.125 *
(−1.72)

−0.208
***

(−3.81)

0.109 **
(−0.54)

0.052 **
(−0.18)

−0.075
(−1.44)

0.088
(−0.45)

Sarganχ2

(d)
11.048
(−10)

14.1111
(−10)

22.4752
(−10)

20.7586
(−10)

25.2916
(−10)

11.7704
(−10)

25.6425
(−10)

14.3549
(−10)

21.2546
(−10)

12.6974
(−10)

20.8281
(−10)

Sargan P 0.3538 0.168 0.1291 0.228 0.48 0.3007 0.4331 0.1574 0.194 0.2411 0.2231
AR(2)P 0.5091 0.4022 0.1614 0.286 0.307 0.3086 0.1547 0.1568 0.4364 0.5781 0.6077

* (1) The value in parentheses is the t-statistics corresponding to the estimated coefficients. *** indicates significance
at the 1% level; ** indicates significance at the 5% level; and * indicates significance at the 10% level. (2) Sarganχ2(d)
is the Sargan statistic obtained by over-identifying the plausibility of the instrumental variable, and the Sargan
p-value is the corresponding p-value. (3) The AR(2)p-value represents the P obtained by performing the second-
order sequence correlation test on the residual after the first-order difference. The original hypothesis is that there
is no second-order autocorrelation in the model.

In terms of the relationship between control variables and farmers’ livelihood capital
levels, per-capita GDP had a negative effect on natural capital and positive effects on
human capital, financial capital, and material capital. The fixed asset investment of the
whole society had no effect on physical capital and social capital, but had positive impacts
on financial capital and human capital. The proportion of the ethnic minority population
has significant negative effects on the total amount of livelihood capital, human capital, and
financial capital, and had a positive effect on natural capital and material capital. Moreover,
highway mileage had a significant positive effect on total livelihood capital, human capital,
and financial capital, and its effect on natural capital was significantly negative.
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In general, Hypothesis 1, Hypothesis 2, Hypothesis 4, and Hypothesis 5 were validated,
while Hypothesis 3 and Hypothesis 6 were partially validated. The unverified parts are
the positive impact of general public service expenditures on financial capital and total
capital stocks. Furthermore, the empirical result was the opposite, and the general public
service expenditure had negative impacts on the financial capital and the total stock of
livelihood capital.

4. Discussion

From 2010 to 2015, the average stock of human capital in the household livelihood
capital in the three states was the highest, followed by physical capital, natural capital, and
finally financial and social capital. The average financial capital of the three states was
low, reflecting that the average income of farmers is not high. The low average value of
social capital may be limited by the lack of traffic and communication, the lack of social
organization, and the lack of awareness of farmers in participating in public activities.

By analyzing the impact of the fiscal expenditure scale on the livelihood capital, it was
found that the total scale of fiscal expenditure has a positive effect on the total stock of
livelihood capital at a significant level of 10%, indicating that the scale of fiscal expenditure
has a positive effect on the increase in the total amount of the livelihood capital of farmers.
Specifically, the scale of fiscal expenditure has a significant positive effect on natural capital,
human capital, financial capital, and physical capital. Among them, the significance and
coefficient of financial capital were the largest [41], indicating that fiscal expenditure can
significantly increase the income of farmers, giving tangible benefits. This significantly
helps to improve the livelihood of farmers and thus reduce poverty [42]. In addition to
having no impact on social capital, per-capita GDP had a significant effect on the total stock
of livelihood capital and the remainder of the livelihood capital. Additionally, it had a
significant negative effect on natural capital, indicating that regional economic development
means sacrificing certain natural resources but, to a certain extent, promoting the increase
of the livelihood capital of farmers. The investment in fixed assets of the whole society had
a positive impact on the total amount of livelihood capital, human capital and financial
capital, and had a negative effect on natural capital. The fixed asset investment in the
whole society was conducive to enhancing economic strength, increasing employment
channels and improving the livelihood level of farmers. However, the increase in fixed
asset investment in the whole society also means an increase in demand for construction
land and a reduction in natural capital. The proportion of the ethnic minority population
has a negative impact on the total level of livelihood capital, human capital, and financial
capital at a significant level of 5%. Furthermore, it has a positive effect on natural capital
and physical capital at a significant level of 1%. The agglomeration area of the ethnic
minority population was less educated. The ideas and attitudes of people in these areas
were relatively conservative and closed. It was difficult to go out for work, and the skills
for earning a living were minimal. These factors combined resulted in a low level of non-
agricultural activities and a low total stock of household livelihood capital. Additionally,
highway mileage had a significant positive effect on total livelihood capital, human capital,
financial capital, and physical capital, and had a negative impact on natural capital. The
higher the highway mileage, the better the traffic conditions. The improvement of traffic
conditions has brought about an increase in the level of household livelihood capital. At
the same time, the higher the mileage on highways, the more arable land resources are
occupied by the infrastructure construction related to road construction, resulting in lower
natural capital levels for farmers.

By analyzing the impact of fiscal expenditure structure on livelihood capital, it is
revealed that general public service expenditure has a negative effect on total livelihood
capital, natural capital and financial capital. Therefore, the government should establish an
efficient fiscal expenditure system.

Agriculture, forestry and water expenditures have a positive effect on total livelihood
capital, natural capital, financial capital, physical capital and social capital. Scholars’ re-
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search also confirmed this view. Therefore, they proposed that the government should
strengthen financial expenditure on social security and employment, science and tech-
nology, education, agriculture, forestry and water [43,44]. Among them, the coefficient
of influence on natural capital was the largest but had no significant effect on human
capital. Educational expenditure had a positive effect on the total amount of livelihood
capital, human capital, financial capital, and social capital, and had a negative effect on
natural capital. Specifically, education expenditure has the most significant effect on human
capital. Furthermore, social security, employment expenditure, and medical expenditure
all have positive effects on total livelihood capital, human capital, and financial capital;
and have a negative impact on natural capital, with the greatest impact on financial capital.
Additionally, the impact of education expenditure on each livelihood capital is greater than
the impact of social security and employment expenditure, and medical expenditure on
each livelihood capital. The results of the impact directions of per-capita GDP, total social
fixed asset investment, minority population, and highway mileage on the livelihood capital
are basically the same as the fiscal expenditure scale on livelihood capital.

5. Conclusions and Policy Implications
5.1. Conclusions

In this study, the entropy method was used to calculate the stock of each livelihood
capital, and an in-depth analysis was carried out. Based on the calculations, the impact
of the scale and structure of fiscal expenditure on livelihood capital is discussed. The
conclusions of these findings are as follows:

(1) Characteristics of livelihood capital: From 2010 to 2015, the average stock of human
capital in the three states was the highest during the livelihood capital composi-
tion, followed by physical capital, natural capital, and finally, financial capital and
social capital;

(2) Natural capital and physical capital were positively affected by the total scale of
fiscal expenditure, agriculture, forestry, and water expenditure, and the former was
negatively affected by general public service expenditure, education expenditure,
social security and employment expenditure, and medical expenditure;

(3) Financial capital and the total amount of livelihood capital were positively affected
by the total scale of fiscal expenditure, agriculture, forestry and water expenditure,
education expenditure, social security and employment expenditure, and medical
expenditure, and negatively affected by general public service expenditure;

(4) Human capital was positively affected by the total scale of fiscal expenditure, education
expenditure, social security and employment expenditure, and medical expenditure;

(5) Social capital was positively affected by agriculture, forestry and water expenditure,
and education expenditure.

5.2. Policy Implications

The majority of China’s mountainous areas are ethnic minority communities and
concentrated contiguous poverty-stricken areas. The sustainable livelihood of farmers
is the micro-foundation for precise poverty alleviation. The research on the impact of
the fiscal expenditures on the livelihood capital of farmers across Liangshan Prefecture,
Ganzi Prefecture and Aba Prefecture serves to provide a scientific basis for the in-depth
study of farmers’ sustainable livelihood. Based on the above research results, the following
countermeasures are proposed:

First, the scale of fiscal expenditures should be reasonably increased. Since the impact
of different fiscal expenditure items on the respective livelihood capital is not the same,
the scale of fiscal expenditures for each purpose can be adjusted in a targeted manner, and
key fiscal expenditure items should be supported to achieve “no shortage, no offside”. For
example, although general public service expenditure is an indispensable part of fiscal
expenditure, it can be saved when there is no significant impact on livelihood capital so
that more fiscal expenditures can be used optimally.
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Second, the scale and proportion of agriculture, forestry and water expenditures,
education expenditures, social security and employment expenditures, and medical expen-
ditures should be realistically increased. Expenditure on science, education, culture, and
health has a basic and long-term promotion effect on social and human capital, as well
as technological development. These factors have also been confirmed through the en-
dogenous economic growth theory as an important determinant of economic development.
Therefore, appropriate increases in education expenditure, social security and employment
expenditures, and medical expenditures have played a positive role in increasing farmers’
income, improving the social security system, and promoting improvements in science
and technology. Additionally, this study reveals that the impact coefficient of education
expenditure is greater than social security and employment expenditure, and medical ex-
penditure. This is mainly due to the fact that education expenditure is a fundamental policy.
In areas where ethnic minorities are concentrated, the level of education is underdeveloped,
and there is a situation in which poverty can easily relapse into even more devastating
poverty. Education is conducive to improving the ability of farmers to become self-reliant.
Therefore, on the basis of increasing social expenditures, it is necessary to further increase
the scale and proportion of education expenditure.

Third, traffic conditions and achievement in information and resource sharing should
be optimized. Liangshan Prefecture, Ganzi Prefecture, and Aba Prefecture are typical moun-
tainous areas. Although natural resources are abundant, infrastructure is inadequate and
traffic conditions are poor, which hinders economic exchanges and resource exchanges with
the outside world. This study reveals that highway mileage has a significant positive effect
on the total amount of livelihood capital, human capital, and financial capital. Specifically,
the quality of the traffic conditions determines the level of household livelihood capital
to a certain extent and verifies that “to be rich, is to repair the roads first”. Therefore, it is
necessary to increase infrastructure construction and optimize traffic conditions to achieve
sustainable development.
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