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Abstract: Poverty eradication is a realistic requirement for the addressing of the urban-rural development imbalance. It consolidates the
achievements of the poverty alleviation, and accelerates the realization of the United Nations Sustainable Development Goals. In re-
search that deals with poverty, qualitative analysis is often used to study the connection between a single influencing factor and poverty
reduction, and to solve regional poverty through government measures. However, these studies usually ignore the multidimensional
nature of poverty, and the fact that poverty alleviation also needs to be approached from multiple perspectives. By constructing a theor-
etical framework of poverty alleviation performance from the perspective of sustainable development, this study selects contiguous
poverty-stricken areas in the Hunan Province, China as the empirical study area, constructs an evaluation index system from the three di-
mensions of economic development, infrastructure and people’s livelihood security, and selects influencing factors from three aspects of
‘population’, ‘land’ and ‘industry’. The spatial differentiation characteristics and influencing factors of poverty alleviation performance
in poverty-stricken areas were studied by using the methods of entropy weight method and geodetector. The results show: firstly, in the
concentrated and contiguous poverty-stricken areas of the Hunan Province, the performance of poverty alleviation in the economic de-
velopment makes little difference, showing a ‘high-medium-low’ cross-distribution pattern. The poverty alleviation performance of the
infrastructure presents a distribution pattern of ‘low in the middle and high on both sides. The poverty alleviation performance of people’
s livelihood security has significant spatial differentiation characteristics, which all present a reunion distribution. The overall poverty al-
leviation performance varies greatly, showing a funnel-shaped distribution in space. Secondly, the spatial differentiation of poverty alle-
viation performance in the concentrated and contiguous poverty-stricken areas of the Hunan Province is the result of the combined ef-
fects of multiple factors. ‘Population’ is the dominant factor affecting the performance of poverty alleviation, ‘land’ is the basic factor
that causes the spatial differentiation of poverty alleviation performance, and ‘industry’ is the key factor for the improvement of the

poverty alleviation ability.
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1 Introduction tire world can not keep on ignoring (Wang et al., 2018).
Poverty eradication is an important prerequisite for the
Poverty is a global, socio-economic problem that the en-  achievement of the Sustainable Development Goals
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(SDGs) worldwide. In accordance with the extreme
poverty line (living cost less than 1.9 US$ / d) proposed
by the World Bank, by the end of 2019, the proportion
of the global population living in extreme poverty stood
at about 8.4% (https://www.worldbank.org/en/topic/
poverty). Between 88 and 115 million people around the
world have fallen back below the extreme poverty line
as a result of COVID-19. About 120 million more
people were living in poverty in 2020, and the total is
expected to rise to about 150 million by the end of 2021
(https://www.worldbank.org/en/topic/measuringpoverty).
Poverty has become the main obstacle to achieving the
SDGs (Padda and Hameed, 2018). Therefore, poverty
reduction has become an important task for many coun-
tries around the world (Magombeyi and Odhiambo,
2018; Callixte et al., 2020; Nhung, 2020). China used to
be a developing country with the largest number of rur-
al poverty in the world. Poverty characteristics such as
deep poverty, wide scope, and complicated causes of
poverty have made China’s poverty problem very prom-
inent. Poverty governance is the focus of the work of the
Chinese government. Since the Reform and Opening
Up, China has taken a series of steps with the goal of re-
ducing poverty, and as a result, made remarkable
achievements. It has become the first country in the
United Nations (UN) to achieve the Millennium Devel-
opment Goal of halving the impoverished population,
and has made great contributions to the global poverty
reduction and development cause (Guo and Zhou et al.,
2018; Rogers et al., 2020). Hunan Province was the first
place where General Secretary Xi Jinping proposed tar-
geted poverty alleviation. After nearly 10 yr of hard
work, decisive achievements have been made in the pro-
cess of poverty alleviation. By the end of 2020, all of
the 51 impoverished counties in the province have been
lifted out of poverty, and 6920 impoverished villages
have all been listed, 682 of all of the poverty-stricken
people in 10 000 rural areas have been lifted out of
poverty, and absolute poverty and regional overall
poverty have been eliminated (http:/www.hunan.gov.
cn/hnszt/hnyw/sy/hnyw1/202105/t20210501 _16523040.
html). Therefore, the evaluation of the performance of
poverty alleviation in the Hunan Province, and the study
of its influencing factors are of great significance for the
consolidation of the effect of poverty alleviation and
sustainable development in poor areas of the world.
Presently, eliminating absolute poverty has become

an important topic for scholars all over the world (Dun-
ford et al., 2020; Ponce et al., 2020; Tesema, 2020). The
United Nations first defined ‘extreme poverty’ in 1995
as ‘an extreme lack of necessities for survival, includ-
ing lack of food, water, sanitation, shelter, health care,
education, and information, not only due to very low in-
come but also lack of facilities and services’. Sub-
sequently, the research, with the focus on the concept of
poverty, expanded from absolute extreme poverty to
multidimensional poverty (Habtewold, 2021), and spa-
tial poverty (Zandi et al., 2019). By studying the spatial
characteristics and rules of the geographical capital, the
clustering degree of spatial poverty can be judged in the
form of a map. For the measurement and determination
of poverty, the Human Poverty Index established by the
United Nations Development Program (UNDP), the
General Poverty Index (GDI) established by Townsend
(Langlois and Kitchen, 2001), and the Multidimension-
al Poverty Index established by Alkire and Santos (Al-
kire and Santos, 2010) all have accurate measurement
effect. In terms of poverty reduction, some scholars use
the multidimensional poverty index to evaluate poverty
(Bahrami and Hashimee, 2019), discuss poverty reduc-
tion (Shabbir et al., 2019), and formulate the policies
concerning poverty reduction (Leventi et al., 2019). On
the other hand, more scholars formulate poverty reduc-
tion policies by studying the impact of social factors on
poverty (Urbano et al., 2021). For example, microfin-
ance is analyzed in order to have a better understanding
of poverty reduction. Microfinance can play an import-
ant role in reducing poverty and improving the socio-
economic situation of the poor, and users of microfin-
ance receive benefits, which in turn promotes poverty
reduction (Rajesha and Alok, 2018; Geremewe, 2019).
The distribution of commercial buses is studied in order
to understand whether buses can play a role in poverty
reduction. It is believed that the activities of commer-
cial buses reduce poverty in the Yobe State (Akinlolu
and Maina, 2020). The establishing of agricultural co-
operatives in rural areas, the development of special-
ized agricultural production, the increase of agricultural
productivity, and the increase in employment and in-
come in rural areas, are all used to achieve the goal of
poverty eradication (Umidjanovich, 2020; Sikandar et
al., 2021). Unlike international scholars, most Chinese
scholars explore poverty and poverty reduction from
multiple dimensions, through empirical analysis. Re-
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search on geographic identification (Liu et al., 2017),
spatial differentiation (Zheng et al., 2021), and the driv-
ing mechanism of poverty (Liu et al., 2019) have gradu-
ally become a relatively complete poverty research sys-
tem. The measurement and identification of poverty
have expanded from a single dimension of income or
consumption, to multiple dimensions which encompass
the economy, education, infrastructure, public services,
living environment, efc. (Li et al., 2020). In terms of
spatial differentiation and classification of poverty,
Chinese scholars have analyzed the differentiation char-
acteristics of the spatial pattern of poverty and made the
classification of poverty types, and the selection of regu-
latory paths (Tan et al.,, 2019) from different scales,
such as national (Jin et al., 2020), regional (Zhao et al.,
2020), municipal (Du et al., 2020), county (Wu et al.,
2018), and village (Dou et al., 2018). In terms of the re-
search of the poverty-driven mechanisms, quantitative
analysis methods such as the geodetector model (Zhou
and Li, 2019), PSR model (Hu and Zeng, 2019), and G-
TOPSIS model (Qi et al., 2020) are all used to identify
the main factors which cause poverty. At the same time,
with the implementation of China’s poverty alleviation
policy, the poverty alleviation performance and anti-
poverty model have gradually become the new direc-
tion of poverty research, with the main focus being on
the evaluation of poverty alleviation (Zhu et al., 2018;
Wang et al., 2020), poverty alleviation model, and the
selection of poverty alleviation path (Li et al., 2018). To
sum up, these studies on poverty and the modeling of
the poverty index accurately reflect the spatial distribu-
tion characteristics of poor areas, and explore and ana-
lyze the influencing factors, occurrence mechanisms,
anti-poverty policies, and poverty alleviation paths.
However, from the perspective of sustainable develop-
ment, by means of combining theoretical discussion
with empirical analysis, the spatial differentiation and
influencing factors of regional poverty alleviation per-
formance are quantitatively analyzed, and the research
on regional sustainable development strategy is relat-
ively lacking.

In this study, the county-level poverty alleviation the-
ory was constructed from the perspective of sustainable
development, and then the contiguously poverty-
stricken counties in the Hunan Province of China were
taken as the study area. The evaluation index system of
poverty alleviation in combination with the national

poverty alleviation standard was selected. Based on the
economic development, and infrastructure, the perform-
ance of people’s livelihood security from the three di-
mensions of space pattern is analyzed. The geodetector
of ‘population’, ‘land’, ‘industry’ is used to identify the
dominant factors which influence these three aspects,
grasp the actuality of the regional poverty alleviation,
and consolidate the performance of anti-poverty meas-
ures, which are then put forward.

2 Materials and Methods

2.1 Study area

This study chose the Hunan Province as the research
area. It is located in central China, and is surrounded by
mountains on three sides (Fig. 1). Mountains and hills
account for 66.62% of the total land area of the
province. There are 122 county-level administrative dis-
tricts under the jurisdiction of the province, 41 poverty
alleviation counties in concentrated contiguous desti-
tute areas (the Wuling Mountains and the Luoxiao
Mountains), and 10 poverty alleviation counties in the
non-contiguous contiguous destitute areas. In 2019, a
total of 20 poverty-stricken counties in the Hunan
Province have been lifted out of poverty, all 718 vil-
lages that had been listed as poor were listed, and
630 000 rural impoverished people had been lifted out
of poverty. So far, all 51 poor counties in the Hunan
Province have been lifted out of poverty, and the
poverty incidence rate has dropped to 0.36%. The coun-
try’s poverty alleviation goals and tasks set by the state
by the end of 2020 on schedule (http://www.hunan.
gov.cn/hnyw/DJ2019/jztp/sgxx2/xdgl2/shengz2/202001/
t20200121 11162403 .html). Therefore, taking the Hun-
an Province, and its influencing factors of its poverty al-
leviation performance, as research samples for poverty
alleviation counties in the concentrated contiguous
poverty-stricken areas, are strong, typical representat-
ives for the analysis of the spatial distribution pattern.

2.2 Data sources

The socio-economic data utilized in this paper are
mainly obtained indirectly through the Hunan Statistic-
al Yearbook (Hunan Provincial Bureau of Statistics,
2020), Hunan Survey Yearbook (National Bureau of
Statistics, 2020), Hunan Rural Statistical Yearbook
(Hunan Provincial Bureau of Statistics, 2020), the offi-
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Fig. 1 Location map of Hunan Province, Schematic diagram of poverty alleviation year

cial website of the Poverty Alleviation Office of Hunan
Province, as well as the national economic and social
statistical bulletin, a government work report on each
impoverished county in 2019, and some missing data
were filled in by interpolation. DEM (Digital Elevation
Model) data with a resolution of 30 m x 30 m was
downloaded from the National Geographic Information
Center (https://www.webmap.cn/commres.do?method=
dataDownload).

2.3 Methods

2.3.1 Theoretical basis

The Brundtland report ‘Our Common Future’ (1987)
clearly defined sustainable development, a term which
was agreed upon globally in 1992 (Li, 2005). Its core
ideas are as follows: healthy economic development
should be based on ecological sustainability, social
justice, and people’s active participation in their own
development decisions. As a behavior vector in the
complex system of ‘Nature-Society-Economy’, sustain-
able development is an important guide for a more reas-
onable and harmonious development of a country or a
region (Niu, 2012). ‘Hard support’ sustainable develop-
ment theory deals with the relationship between °hu-
man and nature’, and realizes the coordinated evolution
of the development of man and nature, society and the
environment. ‘Soft support’ sustainable development
theory deals with the relationship between ‘human’, and
its goals are to achieve intra-generational equity and

inter-generational justice, pursuit the coordinated devel-
opment of regional economy, and realize social justice.
Poverty eradication has become an important means for
the achievement of sustainable development, as it guar-
antees the sustainable development capacity to all cit-
izens. The targeted poverty alleviation strategy imple-
mented by the Chinese government has lifted 98.99 mil-
lion rural impoverished people out of poverty, which
was the best poverty reduction performance in human
history (https://baijiahao.baidu.com/s?id=16926701168
45574355 & wir=spider & for=pc). The consolidation
of the achievements of poverty alleviation and the sus-
tainability of the achievements of poverty alleviation
have become the key tasks for the promotion of sustain-
able development. The sustainable development of the
poverty-stricken areas after poverty reduction covers so-
cial, economic, cultural, ecological diversity and other
aspects. Through the improvement of the living environ-
ment of the relatively disadvantaged groups in poverty-
stricken areas, the stock of geographical capital and its
development capabilities are annexed in order to in-
crease poverty alleviation, and as a result the sustain-
able development ability improves, and, finally, the real
state of poverty reduction is achieved. At the same time,
based on the reality of the poverty-stricken areas and
with the long-term sustainable development in mind, the
path of sustainable poverty reduction is explored in or-
der to provide a basis for the formulation of poverty-re-
duction policies with high efficiency and long-term ef-
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Fig. 2 Theoretical basic framework diagram

fectiveness, and a reference for the decision-making for
the realization of sustainable development in rural areas
out of poverty is provided (Fig. 2).

2.3.2 Constructing the evaluation index system

The overall performance of China’s rural areas is a situ-
ation of deep poverty, mixed causes, wide distribution,
and strong agglomeration (Liu et al., 2016), and the task
of poverty alleviation is arduous, complex, and long-
term. China’s poverty alleviation standard states that if
the annual per capita disposable income of the rural
poor population is stable above the national poverty
standard for the year, then the rural impoverished people
will be free from worries about food, clothing, and will
have access to compulsory education, basic medical ser-
vices, and safe housing. This paper comprehensively
considers the fairness, multi-dimension, and data avail-
ability of the poverty alleviation performance, and se-
lects 17 evaluation indexes covering three dimensions of
the economic development, infrastructure, and people’s
livelihood security of the poverty-stricken counties in
contiguously concentrated poverty-stricken areas in or-
der to evaluate the poverty alleviation performance of
the 51 counties in the Hunan Province (Table 1).
Poverty alleviation performance of the economic devel-
opment reflects the economic construction capacity and
development level of a county. Economic development
capacity can measure the degree of a county’s poverty
alleviation performance, which is mainly represented by
indicators such as incidence of poverty, and per capita
investment in key projects. The performance of infra-

structure poverty alleviation reflects the completeness of
the county’s infrastructure and is the basic guarantee for
the poverty alleviation in the counties. It is mainly
measured by indicators such as road network density.
and the number of beds in health institutions per 10 000
people. The poverty alleviation performance of people’s
livelihood security reflects the coverage degree of the
county social security. The more comprehensive the
coverage, the stronger the ability to resist risks, and the
better the poverty alleviation performance, which is
mainly represented by indicators such as the county’s
participation in medical insurance rate, and the county’s
participation in the pension insurance rate.

2.3.3 Selection of influencing factors

Since poverty is multidimensional, poverty alleviation
needs to be considered from many aspects. Regional
poverty is an external manifestation of the imbalance of
the three core elements of ‘population’, ‘land’, and ‘in-
dustry’ of the development and evolution of the poor re-
gional system (Li et al., 2020). ‘Population’ is the char-
acteristic of the county’s population development, and
the main driving force that promotes the county devel-
opment. It determines the development potential of the
county, to a certain extent, and promotes the formation
of the spatial differentiation of the poverty alleviation
performance. The proportion of the rural labor in the
rural population (x;), the education level per capita (x,),
and the urbanization level (x3) are selected to reflect the
situation of the rural labor force at the county level, the
cultural and educational level at the county level, and



1034 Chinese Geographical Science 2021 Vol. 31 No. 6
Table 1 Evaluation index system of the poverty alleviation performance in Hunan Province
Subsystem Indicator & Indicator attribute Weight Calculation Unit
Economic Incidence of poverty (-) 0.033 Poverty population/Total population %
development Per capita investment in key projects (+) 0.086 Investment amount of key projects/Total population yuan (RMB)
performance L. . . . .
Per capita investment in poverty 0.085 Special funds for poverty alleviation/Poverty population yuan
alleviation (+)
Engel coefficient of the rural residents (-) 0.034 Rural food consumption expenditure/Rural total %
consumption expenditure
Per capita disposable income of the rural 0.048 - yuan
residents (+)
Infrastructure Road network density (+) 0.053 County mileage/Total area of the county km/km?
performance
Number of beds in health institutions per 0.040 Number of beds in health institutionsx 10000/ Total per ten thousand
10 000 people (+) population people
Pension institutions for every 10 000 0.055 Number of rural nursing homesx10000/Total rural per ten thousand
people in rural areas (+) population people
Rural tap water penetration rate (+) 0.015 - %
Per capita electricity consumption in rural 0.073 Rural electricity consumption/Total rural population kW/person
areas (1)
The rate of newly built and renovated 0.096 New and reformed sanitary toilets in rural %
sanitary toilets in rural areas (+) areasx 10000/ Total number of rural households
People’s livelihood ~ The county’s participation in the medical 0.009 Participation in medical insurance population/Total %
security performance insurance rate (+) population
The county’s participation in the pension 0.033 Participation in pension insurance population/Total %
insurance rate (+) population
The county’s participation in the 0.069 Participation in the subsistence allowances/Total %
subsistence allowance rate (+) population
The student-teacher ratio in primary and 0.021 Total number of students/Total number of teachers %
secondary schools (—)
Transfer rate of the new rural labor force 0.040 Number of newly-increased rural labor force employment %
to employment (+) transfers/Total number of the rural labor force
Renovation rate of dilapidated houses in 0.210 Number of dilapidated houses in rural %

rural areas (+)

reconstruction/Total number of rural households

Notes: The per capita disposable income of rural residents comes from the Hunan Statistical Yearbook (Statistical Bureau of Hunan Province, 2020). The rural tap

water penetration rate comes from the Report on the Work of the Government (2020) (http://www.zjj.gov.cn/c33/20201230/i590057.html). The indicator properties

‘+” and ‘—’ refer to the relationship between the index value and poverty alleviation performance. ‘+’ is a positive indicator, and ‘—’is a negative indicator

the income gap between the urban and rural residents,
respectively. ‘Land’ is the foundation of the county de-
velopment, and the basic reason for the differences in
the natural resource endowments and location condi-
tions of each county. The average slope (x,), the cultiv-
ated land area per capita (xs), and the distance from the
county’s government to city’s government (xg) are se-
lected to reflect the basic conditions of county produc-
tion and development, the number of arable land re-
sources, and the intensity of the county’s radiation from
the central city, respectively. ‘Industry’ represents the
county’s economic level, which is an important pillar
which supports the development of the county economy.

The improvement of the economic level promotes the
improvement of the poverty alleviation performance.
The proportion of the primary industry output value of
the GDP (x;), the income ratio of urban and rural resid-
ents (xg), and the total assets of industrial enterprises per
capita (xo) reflect the contribution of the primary in-
dustry to the economy of the county, the degree of so-
cial progress and comprehensive economic strength of
the county, and the assets and development scale of in-
dustrial enterprises, respectively (Table 2).

2.3.4 Measurement model of the poverty alleviation
performance

After the standardization of the above indicators, the en-
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Table 2 Index system and the detection results of the influencing factors of the poverty alleviation effect in Hunan Province
Detection factor Factors Unit Factors attribute q value Sort
Population The proportion of rural labor in the rural population (x;) % + 0.867 2
The education level per capita (x,) % + 0.860 3
The urbanization level (x3) % + 0.427 6
Land The average slope (x4) ° - 0.269 9
The cultivated land area per capita (xs) ha/10* people + 0.421 7
The distance from the county’s government to the city’s government (x;) km - 0.840 5
Industry The proportion of the primary industry output value in GDP (x) % - 0.873 1
The income ratio of the urban and rural residents (xg) % - 0.855 4
The total assets of the industrial enterprises per capita (xq) yuan + 0.274 8

Notes: The education level per capita equals to the population of primary and secondary schools/total number of people in the county. Total assets of the industrial

enterprises per capita size are equal to the assets of industrial enterprises above designated size/employees of enterprises. “+’ is a positive indicator, and *—" is a

negative indicator

tropy method was used to calculate the weight of each
indicator, and the weight of each indicator was multi-
plied by the proportion of each indicator after the stand-
ardization in order to obtain the performance scores of
each poverty alleviation county in different dimensions.
The calculation method is as follows:
m
§;=100x » W;xP;; (1)
Jj=1

where, P;; represents the proportion of the i region in the
index under the jth index, W; represents the weight of
the jth index. S; represents the poverty alleviation per-
formance score of each county. The higher the score, the
better the poverty alleviation performance. The sample
in the study area, the index, and the total number of in-
dicators are represented by 7, j, and m, respectively.

Geodetector is a statistical method used for the detec-
tion of spatial variability, and to reveal a set of statistic-
al methods that affect spatial differentiation forces
(Wang and Xu, 2017). It can test the spatial differenti-
ation of a single variable, and also detect the logical re-
lationship between two variables, so it is widely used in
the process of identification of the dominant factors
which affect the spatial differentiation characteristics
(Tan and Jiang et al., 2019). In this paper, the influence
degree of different factors on the poverty alleviation
performance, and the influence size of the double
factors superimposed are analyzed using factor detec-
tion and factor interaction detection of the geodetector.
The calculation method is as follows:

L
1
g=1-~— D Nio )
h=1

where ¢ is the degree of the explanatory power of the in-
fluencing factors on the poverty alleviation perform-
ance score, the value range is [0, 1], and the closer g is
to 1, the higher the degree of influence on poverty alle-
viation performance. N, and N are the units of the 4
county and all counties out of poverty, respectively. o-fl
and o are the variances of Y values for the 4th county
and all counties out of poverty, respectively.

3 Results and Analysis

3.1 Spatial differentiation characteristics of the
poverty alleviation performance

The poverty alleviation performance of the economic
development in the Hunan Province shows a ‘high-me-
dium-low’ cross-distribution pattern in space (Fig. 3a),
with a range of 1.178 points and an average score of
0.571 points. The economic development of each county
is relatively balanced. The high-performance level of
the counties is mainly distributed in the western part of
the Hunan Province, such as Longshan County,
Fenghuang County, Xinhuang County, efc. These areas
have used special poverty alleviation funds and project
investments to develop characteristic tourism and indus-
tries, which has effectively promoted the optimization
and upgrade of the regional industrial structure, the mo-
mentum of economic development has been good, and
the pace of poverty alleviation has been accelerated.
Taking the development of tourism and characteristic
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Fig. 3 Spatial distribution of the poverty alleviation performance in the poor counties of Hunan Province

agriculture in Wulingyuan District as an example, the
agricultural and sideline products processing industry in
Longshan County has promoted the improvement of the
economic level to the level of poverty alleviation per-
formance in the economic development. The medium-
performance level of the county is mainly distributed in
the northwestern and southwestern marginal areas of the
Hunan Province, such as Shimen County, Tongdao
County, Jianghua County, efc. The economic develop-
ment performance of these counties, which have less of
an economic impact on the central city and weak region-
al factor mobility in poverty alleviation, is average.
These areas with weak geographical capital, low degree

and scale of agricultural industrialization, and relatively
insufficient development of the characteristic agricultur-
al industry are struggling to attract investment for key
projects, which makes economic growth slow. For ex-
ample, Longhui County’s per capita investment in key
projects is only 4622 yuan. The county’s large terrain is
undulating, which makes it difficult to plant crops
which, in turn discourages project investment. In addi-
tion, the large number of rural poor population hinders
regional economic development to a certain extent,
which leads to a low level of performance in the eco-
nomy.

The poverty alleviation performance of the infrastruc-
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ture in the Hunan Province shows a spatial distribution
pattern of ‘high on both sides and low in the middle’
(Fig. 3b), with a range of 1.316 points and an average
score of 0.665 points. The poverty-stricken counties
have relatively small gaps in infrastructure construction
and balanced levels of improvement. The counties with
high-performance are mainly Baojing County, Xinshao
County, Rucheng County, and other regions. In recent
years, local governments have gradually improved rural
infrastructure through the processes of upgrading and
reconstructing the power, safe drinking water project,
toilet revolution, hardening of roads to households, and
other quality improvement measures. As a result, their
infrastructure poverty alleviation performance scores are
relatively high. For example, Baojing County launched
the ‘Toilet Revolution’, in which 15 098 new or renov-
ated toilet households were built. After the Rucheng
County has promoted the integration of urban and rural
water supply and drainage, the penetration rate of tap
water in rural areas has reached 95%, and the perform-
ance of infrastructure construction has been remarkable.
The counties with medium-performance levels are
mainly distributed in the Anhua County, Wugang City,
Huitong County, and other areas. These areas have rel-
atively flat terrain and high road network density, but
there are a lot of historically problematic areas in the
construction and services of the public infrastructure,
such as the pension agency, medical care, and electri-
city, all of which need to be further improved. The low-
performance level of the county is concentrated in
Huaihua City and Shaoyang City. These areas have rel-
atively low levels of road construction, rural power, safe
drinking water, and medical supporting facilities. Also,
these counties are more difficult to upgrade and im-
prove in areas such as transportation, electricity, and
drinking water, due to the relatively large terrain undu-
lations, which results in a lower score for the poverty al-
leviation performance of the regional infrastructure.

The poverty alleviation performance of people’s live-
lihood security in the Hunan Province has significant
spatial differentiation characteristics, resulting in a
clumped distribution (Fig. 3c). The score range of the
performance of the people’s livelihood security is 6.642,
and the average score is 0.764. The level of people’s
livelihood security in the counties out of poverty varies
greatly. The counties with high-performance are mainly
distributed in Xiangxi City and some areas of Shaoyang

City. The implementation of social security poverty al-
leviation policies in these counties has produced good
results. The participation rate of the endowment insur-
ance, the rate of subsistence insurance, and the employ-
ment rate are at a high level. In addition, the remarkable
achievements in the renovation of the dilapidated houses
make the performance of people’s livelihood security in
these regions high. For example, the renovation rate of
the dilapidated houses in Jishou City has reached 20%,
and housing safety issues have been effectively im-
proved. The middle-performance counties are mainly
located in the western part of the Hunan Province, such
as Wugang City, Xinhuang County, Suining County,
etc. The residents in these counties have a high degree
of medical insurance coverage, but their pension insur-
ance participation rate, subsistence allowance rate, and
the employment rate of the rural labor force are relat-
ively low, and for those reasons the individual survival
and development capabilities of the rural poor are relat-
ively insufficient, which is not conducive to the im-
provement of the level of people’s livelihood security.
Counties with low-performance levels are mainly con-
centrated in the southwest and northwest of Hunan
Province, such as Yizhang County, Zhongfang County,
Huitong County, etc. The general social security system
in these counties is relatively inadequate, and the ef-
forts to renovate dilapidated houses and the pension in-
surance participation are relatively insufficient, and at
the same time, there is a relative imbalance in the distri-
bution of educational resources, in some areas. For ex-
ample, the proportion of students and teachers in
Yizhang County is 20:1, and the relative lack of teach-
ers leads to the low level of poverty alleviation in the re-
gional livelihood security.

The comprehensive performance of the poverty alle-
viation in poverty alleviation counties in Hunan
Province forms a funnel-shaped distribution in space
(Fig. 3d), with a range of 8.017 points and an average
score of 2.000 points. There is a great spatial difference
in the performance of poverty alleviation in different
counties. The counties with high-performance are
mainly distributed in the western part of the Hunan
Province. These counties have relatively complete infra-
structure construction and a high level of people’s liveli-
hood security combined with the development of re-
gional characteristic tourism and agriculture, such as tea
in Guzhang County, ethnic characteristic tourism in
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Fenghuang County, and livestock breeding in Baojing.
The performance of these counties in poverty allevi-
ation is at a high level. The counties with medium-per-
formance levels are scattered, mainly distributed in
areas such as Jingzhou, Jianghua, and so on. These
counties occupy mainly mountainous areas with large
landform fluctuation, which makes the construction of
transportation and public service facilities difficult, so
the implementation of activities has made its poverty al-
leviation performance relatively low. The counties with
low-performance are mainly distributed in Shaoyang
City and Huaihua City, such as Huitong County and
Suining County, efc. Due to the geographical location,
these counties are far away from the central urban ag-
glomeration of the Hunan Province, and are not influ-
enced by the radiation and driving effect of central cit-
ies, the regional economic development is limited, and
the poverty alleviation performance level is low. In ad-
dition, some areas which have a large rural poor popula-
tion, such as Pingjiang County, Anhua County, Chaling
County makes it difficult to maintain the stability of
poverty alleviation achievements, which leads to a low
level of comprehensive poverty alleviation performance.

3.2 Influencing factors of the poverty alleviation
performance

3.2.1
Through the calculation of the geodetector, the results

Main influencing factors

show that the influence of the factors in descending or-
der is as follows: the proportion of primary industry out-
put value in GDP (0.873), the proportion of rural labor
in the rural population(0.867), the education level per
capita (0.860), the income ratio of urban and rural resid-
ents (0.855), the distance from county government to

city government (0.840), the urbanization level (0.427),
the cultivated land area per capita (0.421), the total as-
sets of industrial enterprises per capita (0.274), the aver-
age slope (0.269), respectively. In conclusion, ‘popula-
tion” has the strongest influence on the spatial differenti-
ation of the poverty alleviation performance, followed
by ‘land’ and ‘industry’. The proportion of the primary
industry output value in GDP, the proportion of rural
labor in the rural population, and the income ratio of
urban and rural residents are the dominant factors which
affect the spatial differentiation of the poverty allevi-
ation counties in the Hunan Province.

Through interaction factor detection, the influence of
different factors after superposition is obtained (Table 3).
The results show that the interaction type of each factor
is enhanced by two factors, which signals that there is
no independent factor, which in turn indicates that the
impact of the interaction of each factor is greater than
that of a single factor, that is, the spatial differentiation
of the performance of poverty alleviation in the contigu-
ous extreme poverty areas in the Hunan Province is af-
fected by several factors. Among them, the proportion
of primary industry output value in GDP and the aver-
age slope have the strongest influence on the poverty al-
leviation performance, with the g value of interaction
being 0.978. Only three pairs of factors interact with ¢
values below 0.9, and its influence of spatial differenti-
ation is relatively weak. That is, the x5 and the xs, the x3
and the xo, and the x5 and the x,.

3.2.2  Analysis of the influencing factors

According to the results of the geodetector, the leading
factors, basic factors, and key factors of the spatial dif-
ferentiation of poverty alleviation performance in con-
tiguously concentrated poverty-stricken areas of the

Table 3 Interaction detector of the geodetector of poverty alleviation effect in Hunan Province
Factors X Xy X3 X4 X5 Xg X7 Xg X9
X 0.867
Xy 0.928 0.860
X3 0.974 0.943 0.427
Xy 0.978 0.930 0.967 0.269
X5 0.974 0.915 0.504 0.927 0.421
X¢ 0.937 0.916 0.916 0.933 0.925 0.840
X7 0.963 0.922 0.930 0.958 0.956 0.921 0.873
Xg 0.967 0.929 0.939 0.932 0.929 0.927 0.945 0.855
Xg 0.941 0.951 0.512 0.941 0.517 0.923 0.961 0.934 0.274



Administrator
高亮


TAN Xuelan et al. Spatial Differentiation and Influencing Factors of Poverty Alleviation Performance Under the...

1039

Hunan Province are summarized in combination with
the positive and negative factors (Table 2, Table 3), and
the influencing mechanism of the spatial differentiation
of the poverty alleviation performance is analyzed in de-
tail (Fig. 4).

‘Population’ is the characteristic of county popula-
tion development and the dominant factor affecting the
spatial differentiation of the county poverty alleviation
performance. The rural labor force is the foundation for
the development of rural industries. Sufficient labor re-
sources are conducive to the promotion of the develop-
ment of industries, boosting the improvement of the rur-
al economic level and the income level of the rural mi-
grant workers, and thus attracting more labor force to
find employment, forming a virtuous cycle, and consol-
idating the performance of the poverty alleviation. In re-
cent years, with the vigorous development of industries
in some poverty alleviation counties, the government
has encouraged local employment, and the return of rur-
al labor resources has promoted the upgrade and trans-
formation of the regional industries, which has in turn
promoted the improvement of the regional poverty alle-
viation performance, to a certain extent. The education
level per capita reflects the education level and educa-
tional level of the county, and the education level of res-
idents directly affects their understanding of the poverty
alleviation policies and the implementation effect of re-
gional poverty alleviation measures. In addition, educa-
tion is the main way to block the intergenerational trans-
mission of poverty, and also an important way to im-

prove the development ability of the residents. The im-
provement of the per capita education level promotes
multi-directional employment and multi-channel entre-
prencurship of the poor population in the region, to a
certain extent, which is of great significance to the
maintaining of the quality level of the regional poverty
alleviation. The urbanization level reflects the social
progress in the county. With the rapid advance of urban-
ization, the efficiency of industrial production has in-
creased, which has stimulated the vitality of the nation-
al economic growth. In addition, the improvement of the
urbanization level has improved infrastructures such as
education, medical care, and public service facilities, at
the county level. There has been an improvement in the
quality of social services enjoyed by the rural poor and
in the performance of poverty alleviation in economic
development, infrastructure and livelihood security, at
the county level.

‘Land’ is the basis of the county development, and
the basic factor that causes spatial differentiation of the
poverty alleviation performance. The average slope af-
fects the cultivation of the county agricultural produc-
tion and the construction of regional infrastructure. On
the one hand, the average slope affects agricultural pro-
duction activities. For example, when the slope is less
than 15°, it is suitable for the growth of crops, and con-
ducive to the development of large-scale agriculture,
which in turn promotes the transformation of rural in-
dustries and accelerates the pace of the poverty allevi-
ation of the rural poor. On the other hand, the low aver-
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Fig. 4

Influencing factors of the spatial differentiation of the poverty alleviation performance among counties in Hunan Province
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age slope makes the construction of transportation and
water conservancy facilities less difficult and cost ef-
fective, which is conducive to the promotion of the im-
plementation of the poverty alleviation measures such as
infrastructure and public service facilities. Cultivated
land resources are the material basis for the develop-
ment of agricultural production, that is, the basic guar-
antee for the survival and development of farmers. The
area of arable land affects the scale of the agricultural
product planting. The large per capita arable land area is
conducive to the management and processing of agricul-
tural products, and the formation of the modern agricul-
tural industry chain, such as the vegetable and fruit in-
dustry, traditional Chinese medicine industry, flower in-
dustry, etc. This in turn helps with the increase of the in-
come of the farmers, and thus promotes the improve-
ment of the level of the poverty alleviation performance.
The distance from the county government to the city
government reflects the intensity of the county’s radi-
ation effect from the economic center of the prefecture-
level city, and affects the industrial development of the
poverty-stricken counties. The county closer to the pre-
fecture-level city receives the radiation and driving ef-
fect of the economic center of the prefecture-level city,
which is beneficial to regional resources. The optimized
configuration of the prefecture-level city creates the
linking development of the secondary and tertiary indus-
tries of the prefecture-level city, improves the level of
economic development, and the performance level of
the poverty alleviation.

‘Industry’ is the level of the county economy, and the
key factor which affects the development of the county
economy. The proportion of primary industry output
value in GDP reflects the contribution of the output
value of the primary industry to the national economy.
Previous studies have shown that the contribution rate
of the primary industry correlates positively with the
density of the impoverished populations (Du et al.,
2020). The decline of the contribution rate of the
primary industry and the decline of rural poverty have
positive effects on the rapid development of the region-
al economy. At the same time, the low contribution rate
of the primary industry indicates that the industrial de-
velopment of the county is less affected by the factors
such as the degree of land use, agricultural conditions,
and cultivated land quality, which can promote the
stable growth of the county economy and better main-

tain the regional poverty alleviation performance level.
The income ratio of the urban and rural residents re-
flects the income gap between the urban and rural resid-
ents. The widening of the income gap between urban
and rural residents will lead to unbalanced regional eco-
nomic development, uneven distribution of social re-
sources, and reduced farmers’ enthusiasm for produc-
tion. These problems hinder the stable development of
the rural economy and the stable improvement of farm-
ers’ living standards, resulting in a relatively low level
of poverty alleviation performance. The total assets of
the industrial enterprises per capita scale reflect the re-
gional industrial assets and the development scale,
which has an important impact on the economic devel-
opment and population employment. The increase of in-
dustrial enterprise assets per capita is conducive to the
improvement of the economic strength of the county
government, the expansion of the scale is conducive to
the employment of rural labor force, the improvement of
the county economic development level, and the devel-
opment ability of farmers, in order to further improve
the performance level of the poverty alleviation.

4 Discussion and Conclusions

4.1 Discussion

As the first stop for the ‘precise poverty alleviation’,
Hunan regards ‘industry’ as the top priority for poverty
alleviation. Comparative analysis of this research and
Zhou et al’s research (Zhou et al., 2021). Zhou et al.
pointed out that the high-quality development of the rur-
al industry is the key to finding the solution for the ‘rur-
al disease’. In addition, it is an important driving force
which promotes the transformation of Hunan from a tra-
ditional agricultural province to a strong modern agri-
cultural province, through the sorting of the achieve-
ments and the experience of poverty alleviation in the
Hunan Province, and the current situation of the agricul-
tural and rural development. This line of thought is con-
sistent with the conclusion of this study. ‘Industry’ is
the key factor for the improvement of the ability of
poverty alleviation counties in contiguous poverty-
stricken areas in the Hunan Province. To consolidate the
effective connection between poverty alleviation and
rural revitalization in the Hunan Province, it is neces-
sary to realize the optimal allocation of industries in rur-
al areas. At the same time, the results of this study are
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compared with those of Guo et al’s research (Guo et al.,
2021). The risk of returning to poverty in each village in
the concentrated contiguous destitute area is restricted
by many factors, and the contribution rate of the risk of
returning to poverty of human capital is the highest.
This is also similar to the results of this paper, which
further proves that ‘population’ is the dominant factor
that affects the stability of poverty alleviation and pre-
vents the return to poverty. In addition, the results of
this study are similar to that of Wang et al’s research
(Wang et al., 2020). The study believes that family-level
factors of poor farmers have a stronger impact on the
annual net income of the family than environmental-
level factors. However, the impact of environmental-
level factors can not be ignored, as the environmental-
level factors can also have a significant impact. Other
factors have a certain impact, which confirms that the
geographical difference in this article is the key factor
that causes the spatial differentiation of poverty allevi-
ation performance in the Hunan Province. The differ-
ence in natural resources and traffic accessibility has no
significant impact on the poverty alleviation areas in the
Hunan Province. The average slope, especially, has a
minimal impact on the spatial differentiation of poverty
alleviation performance in Hunan Province. The Hunan
Province is a hilly area, the construction of transporta-
tion infrastructure has little impact in the short term, but
has a long-term significance to the change of the back-
ward state of the poor areas in the Hunan Province. Co-
ordination of the stable operation system of the ‘popula-
tion’, ‘land’ and ‘industry’ is the only way to eradicate
poverty. Consolidating the effective connection between
poverty alleviation results and rural revitalization de-
pends on the industrial support and innovative develop-
ment mechanisms, urban-rural integration, interactive
coordination mechanisms, and green ecology. The es-
tablishment of long-term mechanisms such as sustain-
able development mechanisms (Zhou et al., 2021), pro-
motes the sustainable development of the world.

In the times when rural poverty alleviation and rural
revitalization overlap, an important issue arises: How to
achieve stable poverty alleviation in the concentrated
contiguous destitute areas, form a sustainable develop-
ment model, and promote the effective connection of the
rural revitalization strategies? This issue has been dis-
cussed by many scholars (Jiao, 2020; Long et al., 2021).
Research on the spatial differentiation characteristics

and influencing factors of the poverty alleviation per-
formance, at the level of a county, is of great signific-
ance to the solution to the shortcomings of the rural de-
velopment. It can help solve the problem of imbalanced
urban-rural development, and activate the rural endo-
genous power. Promoting the coordinated development
of ‘population’, ‘land’, and ‘industry’ in contiguous im-
poverished areas will help comprehensively promote
rural revitalization and accelerate the agricultural and
rural modernization. Based on ensuring that the surviv-
al ability and development potential of ‘population’, the
ability of the rural poor to sustainably increase income
and the ‘hematopoiesis’ function is improved, the med-
ical assistance system for chronic diseases of the rural
poor is straightened, and full coverage of rural medical
pension insurance is archived. Based on the existing
‘land’, the construction of infrastructure and public ser-
vice facilities, such as elderly care institutions, medical
institutions, and teaching institutions is consolidated, in
order to ensure that the elderly can provide care for the
elderly, the sick can be treated, and the young children
can learn, and the improvement of rural roads and the
hardening of roads is accelerated. The transformation
and upgrading of ‘industry’ is promoted, the localiza-
tion of local characteristic industries is carried out, a
modern rural industry system with characteristics and
competitiveness is established, the formation of a stable
and rich industrial chain of regional industries is pro-
moted, and the trend of low quality and homogeniza-
tion of industries is prevented. By strengthening the sus-
tainable development ability of the concentrated con-
tiguous impoverished areas, the goal of ‘industrial re-
vitalization, talent revitalization, cultural revitalization,
ecological revitalization, and organizational revitaliza-
tion” can be achieved. The 51 counties in the Hunan
Province, there are two contiguous poverty-stricken
areas, Wuling Mountain and Luoxiao Mountain.
Through the theoretical and empirical discussion of the
performance of poverty alleviation in the counties of
this region, it has very important theoretical value and
practical guiding significance for the promotion of
poverty reduction and sustainable development of the
other 12 contiguous and destitute areas in China.

In this paper, the spatial differentiation characterist-
ics and influencing factors of the poverty alleviation
performance at the county level in the Hunan Province,
in the year 2019, are studied. To some extent, this study



1042

Chinese Geographical Science 2021 Vol. 31 No. 6

reflects the current situation of poverty alleviation in the
Hunan Province and provides a certain theoretical refer-
ence for the promotion of the sustainable development
of the Hunan Province. But this research also has short-
comings. Poverty alleviation is a sequential problem.
Due to the unavailability of data, it is impossible to con-
duct a dynamic comparative analysis of multiple time
nodes in poverty alleviation counties. The dynamic
changes in time and space since the implementation of
the poverty alleviation policy in Hunan Province have
made it difficult to grasp the concentration of contigu-
ous areas in Hunan Province. At the same time, the
scale of this study only stays at the county level, and it
fails to study the performance of poverty alleviation
from the perspective of farmers who have been lifted
out of poverty. Further research on the multi-scale and
multi-time node of the performance of poverty allevi-
ation in contiguous poverty-stricken areas needs to be
further conducted. As a crucial task of poverty allevi-
ation, poverty in China will undergo three changes in
the future: from the governance of absolute poverty in
the past to the governance of relative poverty, from the
governance of income poverty to the governance of
multidimensional poverty, and the governance of rural
poverty to the governance of multidimensional poverty.
China is still facing various unknown risks and chal-
lenges in realizing rural revitalization. In the future, we
should start from the micro- and multi-dimensional di-
mensions, combine the policies of the rural poverty alle-
viation and rural revitalization, and build a relative
poverty indicator system for in-depth research based on
field survey data and typical cases. A theoretical basis
for poverty alleviation should also be provided.

4.2 Conclusions

This paper uses socio-economic statistics, entropy meth-
od and geodetector from the county level to study the
spatial differentiation characteristics and influencing
factors of the poverty alleviation performance in the
concentrated contiguous destitute areas, and analyzes
different dimensions through the poverty alleviation
performance measurement model. Using geodetector to
explore the main factors which affect the poverty allevi-
ation in concentrated and contiguous areas, this study
aims to provide a theoretical basis for similar areas in
order to solve the imbalance of the urban and rural de-
velopment, continue to consolidate the results of

poverty alleviation, and realize the connection of rural
poverty alleviation and rural revitalization. The main
conclusions are as follows:

(1) The spatial distribution of the poverty alleviated
counties in the concentrated contiguous destitute areas
in the Hunan Province is integral and regional. The
areas with high performance in economic development,
infrastructure, people’s livelihood security, and compre-
hensive performance are mainly distributed in the Xi-
angxi Autonomous Prefecture, while Huaihua City and
Shaoyang City along Xuefeng Mountain are at a relat-
ively low level in all aspects of performance, and their
spatial distribution has obvious characteristics of ag-
gregation. The difference between economic develop-
ment and poverty alleviation performance among
counties is small. Strengthening the investment of key
projects and poverty alleviation funds can improve the
economic development performance of counties in a
short term. Infrastructure can also be achieved through
the renovation of the rural sanitary toilets, and the con-
struction of medical and pension facilities, with the goal
of making the province’s infrastructure construction rel-
atively balanced. Increasing the employment rate of the
rural labor force and improving the rural housing envir-
onment can improve the level of people’s livelihood se-
curity, but ethnic customs, and cultural and educational
concepts restrict the flow of labor and the choice of em-
ployment space, with different regions having different
understandings of national policies. The protection
policies for the benefit of the people issued by local
governments will also vary from person to person and
from place to place, resulting in large differences in the
coverage of people’s livelihood security.

(2) The geodetector model shows that the spatial dif-
ferentiation of poverty alleviation performance in the
concentrated contiguous destitute areas of the Hunan
Province is the result of multiple factors, which are af-
fected by industrial development, rural labor resources,
educational resources, income structure, and transporta-
tion accessibility. The influence of each factor is great-
er than that of a single factor. The proportion of the
primary industry of GDP has the greatest impact on
poverty alleviation performance, but it also has a
severely negative impact. Increasing the contribution
rate of the secondary and tertiary industries to the GDP
can promote the improvement of poverty alleviation
performance. The number of rural labor forces and the
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education level of primary and middle school students
have a significant positive impact on the poverty allevi-
ation. The popularization of education and culture in
rural areas and the improvement of rural labor’s cultur-
al literacy can effectively promote poverty alleviation.
The average slope and the area of cultivated land have
no significant impact on the poverty alleviation per-
formance of the concentrated contiguous destitute areas.
The interaction of labor and other factors has the
greatest impact on the spatial differentiation of the
poverty alleviation performance. Labor is the funda-
mental driving force for economic development, and the
supply of labor plays an important role in the poverty al-
leviation in rural areas.
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