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Abstract: The world is facing a poverty crisis. Despite the great achievements that have been
made in poverty alleviation over the past two decades, the extent of poverty in countries along
the Belt and Road is still high. Successful poverty reduction in these countries is crucial to
meeting the 2030 SDGs. Improving governance to eradicate poverty is a shortcoming that
needs to be addressed urgently in poverty reduction pathways along the Belt and Road. In
this study, the Standard Deviational Ellipse method was used to study the spatial trajectory of
the poverty gravity center. Results showed that the poverty gravity center moved from east to
west by 87.60 km annually, while the poverty population decreased by 1211.14 million along
the Belt and Road from 2000 to 2020. In addition, the trajectory of the center has shifted due
to the different effects of poverty reduction. Among the countries situated along the Belt and
Road, China is the most significant contributor to poverty reduction. Accordingly, this study
examined the implications of China’s successful poverty reduction strategies in order to un-
derstand how other countries can effectively respond to poverty. Ultimately, we propose that
sustainable poverty alleviation development strategies should be established with the objec-
tives of promoting social equity and improving the wellbeing of all people.

Keywords: The Belt and Road Initiative; poverty gravity center movement; reduction experiences; targeted pov-
erty alleviation; sustainability

1 Introduction

Poverty eradication is the first objective among the 17 Sustainable Development Goals
(SDGs) proposed by the United Nations (Tollefson, 2015). Eliminating poverty across the
world has always been a challenge (Glauben ef al., 2012; Manish, 2012). The extreme pov-
erty standard has been set at 1.90 USD per day by the World Bank and is acknowledged as
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the world poverty line. Individuals who face extreme poverty have difficulty surviving, and
there were 742 million people living below the extreme poverty line in 2020 (https://
worldpoverty.io/headline). At its worst, this level of poverty can result in hunger to the ex-
tent of starvation as well as inadequate shelter, housing, or clothing. Countries across the
world have different degrees of poverty, and extreme poverty is still common in many Third
World countries in Africa and Asia (Bicaba ef al., 2017). Consequently, conducting research
that allows us to better assess the poverty reduction strategies in these regions is an im-
portant step towards achieving the 2030 SDGs. As the world has continued to grapple with
issues of poverty, human-earth system science has emerged as an important area of study
(Liu, 2020). Human-earth system science is the intersection of modern geographic science
and earth system science, and it studies the coupling mechanism, evolution process, and
complex interaction effect of the human-earth system. Under the guidance of the hu-
man-earth system, it is necessary to consider the coordination between the human-earth sys-
tem and regional sustainable developments in different countries (Liu, 2020). Consequently,
this approach encourages us to focus on poverty reduction mechanisms and find sustainable
paths.

China launched the Silk Road Economic Belt and 21st Century Maritime Silk Road initi-
atives (the Belt and Road Initiative) in 2013 to safeguard the open world economic system
(Liu, 2015). The Belt and Road Initiative takes the Eurasian developing countries that are
located along the ancient silk road as key cooperation areas to build an open platform for
international and regional economic cooperation (Liu and Dunford, 2016; Andornino, 2017;
Mahmud Titumir and Zahidur Rahman, 2019). The initiative aims to provide more effective
poverty alleviation paths for eligible countries and move 7.6 million people out of extreme
poverty (SCIO, 2021). Our study found that, as of 2020, the poverty population in the coun-
tries along the Belt and Road had accounted for nearly 8.9% of the world’s poverty. The
success of poverty reduction along the Belt and Road is thus connected to the realization of
the global zero poverty goal established by the United Nations.

Because they face diverse national conditions and stages of development, countries lo-
cated along the Belt and Road have adopted different poverty reduction criteria, methods,
and approaches. Consequently, these countries have witnessed a decrease in poverty, but to
varying extents. The evolution of poverty degree is primarily determined by two types of
measures: single income poverty and its derivative measure method (Dang and Lanjouw,
2018; Ren et al., 2018; Purwono et al., 2021), the Multidimensional Poverty Index (Alkire
and Santos, 2014). Several studies have analyzed poverty reduction experiences that have
taken place in countries along the Belt and Road. For example, Bangladesh, China, and Vi-
etnam have witnessed a notable level of poverty reduction and achieved remarkable results
(Ravallion and Chen, 2004; Chen, 2018; Binh and Ha, 2019). Multiple measures to reduce
poverty were implemented in these countries, including improving the development level of
poverty-stricken areas by supporting the growth of local industries, restoring rural “hema-
topoietic function” (Sharma et al., 2021), and instituting ecological poverty reduction
measures aimed at sustainable development (Liang et al., 2017; Liu and Wang, 2019; Zhou
et al., 2019). However, the nature of poverty reduction strategies has changed as these types
of efforts have transitioned from the realm of folk charity to government institutions and,
finally, to an extended collaborative governance model that exists between the government,
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businesses, and non-profit organizations (Hipsher, 2013). In other words, poverty reduction
strategies have taken on different shapes as countries have moved from a relief model to a
development model and, finally, to a participatory model (Chen, 2018).

Countries have used large-scale and high-intensity economic stimulus, investment, and
import-export trade to foster economic growth, but the marginal effect of these models has
gradually decreased. Meanwhile, the COVID-19 pandemic and economic suspension caused
a world-wide recession in advanced economies, emerging markets, and developing econo-
mies, which crippled the global poverty reduction process (Fernandes, 2020; World Bank,
2020b). The World Bank has stated that poverty reduction and development strategies ur-
gently need to promote the opening of advanced economies (World Bank, 2020a). Updating
national poverty reduction strategies is essential, but existing research that focuses on the
countries along the Belt and Road lacks horizontal comparison. The characteristics of pov-
erty evolution and experiences of effective reduction in the countries along the Belt and
Road thus remain unclear.

In this context, clarifying the characteristics of poverty evolution and effective experi-
ences of Belt and Road countries can promote poverty reduction and human well-being.
Previous research used case studies that took place on national or smaller scales to analyze
poverty reduction experiences and thus do not provide a holistic analysis of the Belt and
Road, quantitative poverty reduction contributions within the region, or China’s strategies.
China, in particular, is an important focus of study because it was able to eradicate extreme
poverty, and some countries have already tried to learn from its poverty reduction experi-
ences (Ravallion, 2011; Zhang, 2019). Moreover, China’s eradication of extreme poverty
was a significant step towards the fulfillment of the SDGs. The implications of China’s pov-
erty reduction experiences thus need to be emphasized.

The International Poverty Reduction Center in China was established in 2005 to lead
China’s international exchange in poverty reduction. Since the 1990s, some popular topics
that have been discussed by scholars include the so-called China miracle, China phenome-
non, China experience, China path, and China model (Hang and Qin, 2015; Jiang and Zhang,
2016; Liu and Xu, 2016). Most literature on this topic has been written in Chinese, however,
and it was not until 2019 that studies about China’s practical experiences were published in
English (Zuo, 2019). Our study aims to contribute to this critical discussion by exploring the
poverty evolution of the Belt and Road region and promoting the poverty reduction pathway
through the experiences of China. Our research also provides valuable insights that could
help promote the Belt and Road Initiative.

Specifically, the core objectives of this study are as follows: 1) identify the overall pov-
erty evolution process of typical countries located along the Belt and Road; 2) clarify the
contribution that each country has made to the poverty gravity center movement; 3) analyze
the challenges of poverty reduction in typical countries along the Belt and Road, and explore
the implications of poverty reduction from the perspective of China.

2 Materials and methods
2.1 Site description and data sources

The Belt and Road Initiative is open and inclusive international regional economic coopera-
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tion networks. Their spatial ranges are not fully defined, and countries that wish to be part of
them are free to join (Liu, 2015). Distinct climate conditions, social ideologies, cultures,
customs, and habits resulted in the emergence of different poverty reduction challenges in
these countries. Based on the “Vision and Actions on Jointly Building the Silk Road Eco-
nomic Belt and 21st Century Maritime Silk Road” statement released by the Chinese gov-
ernment in 2015, this paper identifies 65 Belt and Road countries (Table 1) according to the
basic data column provided on the Belt and Road website (https://www.yidaiyilu.
gov.cn/jcsjpc.htm). Data about poverty populations was collected from the World Bank and
the United Nations’ Sustainable Development Solutions Network. In particular, the data
from 2010 to 2020 was collected from the 2020 Sustainable Development Report (Sachs et
al., 2020) and the World Bank’s reports on poverty (https://www.worldbank.org/en/topic/
poverty). The adjacent interpolation method was used to fill in missing data. The maps used
in this study were collected from the Resource Environment Science and Data Center
(https://www.resdc.cn) and the Standard Map Service website (http://bzdt.ch.mnr.gov.cn/
index.html).

Table 1 Major countries in the Belt and Road region

Name of region Countries within the region No. of countries

China-Mongolia-Russia China, Mongolia, Russia 3

Singapore, Indonesia, Malaysia, Thailand, Vietnam, Philippines,
Cambodia, Myanmar, Laos, Brunei, East Timor

South Asia India, Pakistan, Sri Lanka, Bangladesh, Nepal, Maldives, Bhutan, 7

Southeast Asia 11

United Arab Emirates, Kuwait, Turkey, Qatar, Oman, Lebanon, Saudi
West Asia and North Africa  Arabia, Bahrain, Israel, Yemen, Egypt, Iran, Jordan, Syria, Iraq, Af- 20
ghanistan, Palestine, Azerbaijan, Georgia, Armenia

Poland, Albania, Estonia, Lithuania, Slovenia, Bulgaria, Czech Re-
public, Hungary, Northern Macedonia, Serbia, Romania, Slovakia,

Central and Eastern Europe Croatia, Latvia, Bosnia and Herzegovina, Montenegro, Ukraine, Bel- 19
arus, Moldova
Central Asia Kazakhstan, Kyrgyzstan, Turkmenistan, Tajikistan, Uzbekistan 5

2.2 The spatio-temporal evolution of poverty

2.2.1 Poverty gravity center detection

The extreme poverty headcount ratio standard of living was created by the World Bank to
represent the poverty level of a country. The higher the ratio is, the greater the prevalence of
poverty within a given country. The Standard Deviational Ellipse (SDE) was used in this
study to detect the spatial evolution of poverty in countries along the Belt and Road.

The Standard Deviation Ellipse is one of the classic methods used to analyze the direc-
tional characteristics of spatial distribution. It can reveal the spatial distribution of research
elements from various angles, such as the gravity center, axis, direction, and oblateness (Li
et al., 2017; Yang and Grigorescu, 2017). The gravity center reflects the relative spatial po-
sition of the most impoverished places (Li et al., 2021). The long axis illustrates the main
trend direction of the distribution of poverty, and the short axis represents the range of data
distribution. This study used first-level Standard Deviation, and the formulas for the stand-
ard deviation ellipse are as follows:
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where (X_W,Y_W) represents the spatial location of the poverty gravity center, w; represents

the weight, (xw;, — ¥w:) represents the weighted center, 0 is the azimuth of the ellipse, X, and

¥; represent the coordinate deviation from the average center of each research object loca-

tion, and o, and o, represent the standard deviation of x-axis and y-axis, respectively.
The oblateness (long axis minus short axis/long axis) reflects the spatial distribution of
poverty; the larger the oblateness, the more concentrated the poverty.

2.2.2 Poverty gravity center movement

The distance of the poverty center’s movement represents the degree of changes that oc-
curred with respect to the regional poverty of each country during a certain period. This is
jointly determined by changes in poverty headcount ratios within all of the countries in the
research area. The calculation of this distance is as follows (Sun et al., 2020):

d(k+1)fk =Cx \/(le - Xk)2 + (Y — Yk)z )

where C is a constant equal to 111 km that represents the coefficient of conversion from the

coordinate unit of the earth’s surface (degree) to the plane distance (km). X,,, —X, and

Y, —Y, represent the changes in the longitude and the latitude of the gravity center coor-

dinates between year k and year k+1, respectively, and d. 1) represents the distance that a
gravity center moved between year k and year k+1.

Mean velocity is equal to the distance made in equation (5) divided by time. The higher
the mean velocity, the more drastically the poverty degree changes in space.

We calculated the contributions that each country’s poverty headcount ratio made to the
movement of the poverty gravity center. The contribution model enables the direct separa-
tion of a specific index from the overall growth of an area (Sun et al., 2020). In this study,
we used the contribution model to identify the individual contribution of each country to the
total region. The calculation is as follow:

g == x100% (G, =Y,~¥;) (6)

i=l 1

where Y; and Y, represent the base and current period, respectively, G; represents the poverty



SHI Linna et al.: The poverty evolution of typical countries along the Belt and Road and implications from China 463

headcount ratio, and i represents the countries examined. The direct influence of country i on
the specified index of the study area is represented by g;.

3 Results

3.1 Spatial trajectory of poverty gravity centers

From 2000 to 2020, the poverty gravity center was consistently located in the border region
between China, India, Nepal, and Pakistan. The center moved continuously from west to east
and south to north. The longitude changed by 8.42°, and the latitude shifted by 0.27°, which
indicates that the movement in the east-west direction was greater than the movement in the
north-south direction. Before 2005, the center moved from northwest to southeast, but since
then, the center has been on a northwestward trajectory. This change in trajectory was
closely connected to the poverty population decrease in China and Southeast Asian countries.
In 2000, the poverty gravity center of the Belt and Road was located in Gawalgaun, India,
and it reached Ahmadi Dirga, Pakistan in 2020 (Figure 1). During that period, the poverty
gravity center moved to the southwest by 800.69 km at the speed of 87.60 km each year
(Figure 1 and Table 2). The rate of change during each of these periods was different in that
the shifts that took place between 2000-2005 and 2015-2020 were much faster than those
that occurred at other times (Table 2). This is because the poverty headcount ratio changed
more rapidly during these stages. The coverage of the ellipses gradually narrowed and
moved southwest, which indicates that poverty became more concentrated in the Belt and
Road countries. The standard deviation oblateness increased 0.11 from 2000 to 2020, and the
poverty agglomerated in the northeast-southwest axis (Figure 1 and Table 2).
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Figure 1 Evolution of the poverty gravity center movement and SDEs for Belt and Road countries from 2000 to
2020
Note: Map Content Approval Number: GS (2016) 1666, no modification
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Table 2 Variation of standard deviational ellipse parameters along the Belt and Road from 2000 to 2020

Year Direction Mean velocity ' Mean movement Change of
(km/a) distance of gravity (km) oblateness
2000-2005 southeast 99.23 595.40 -0.01
2005-2010 northwest 63.28 379.70 0.10
2010-2015 northwest 42.63 255.77 0.03
2015-2020 northwest 101.47 608.79 —-0.01
2000-2020 northwest 87.60 800.69 0.11

3.2 Contributions of typical countries to the poverty gravity center movement

The rose plot was used to qualitatively illustrate the contribution of major countries to the
movement of the poverty center. The length of the color band represents how much a given
country contributed to the shift (Figure 2). Over the past 20 years, the contribution that
western European countries made to the movement of the center was less than that of coun-
tries in Central, South, and Southeast Asia. From 2000 to 2005, Tajikistan contributed the
most with 14.60% of the cumulative contribution to the poverty gravity center movement,
followed by Nepal, Kyrgyz Republic, China, and Moldova. From 2005 to 2010, the contri-
bution of Mongolia accounted for 15.5%, followed by Albania at 15.1%. From 2015 to 2020,
the contribution of Bangladesh accounted for 14.1%, followed by Turkmenistan at 13.9%

(Figure 2).
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Figure 2 The cumulative contribution (%) of major countries to the poverty gravity center movement from 2000

to 2020
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3.3 Spatio-temporal evolution characteristics of poverty reduction

From 2000 to 2020, a significant reduction in poverty occured. Countries in East and
Southeast Asia experienced the largest poverty reduction. Among them, the poverty popula-
tion decreased the most in China, followed by India (Figure 3f). In contrast, Greece and Po-
land saw an increase in poverty (Figure 3). Obviously, the poverty reduction effect in the
west was not as significant as it was in the east (Figure 3).

(a) 2000-2005 (b) 20052010

(£) 2000-2020

== B

- W
TN A

Number of poverty people decreased (Ten million)
at 1.90USD a day

EE [ [T | S
-0.03-0.02 -0.01-0.05 001 0 005 0.1 02 05 1 2 5 10 50 60

Figure 3 Distribution of the poverty reduction from 2000 to 2020

The poverty reduction effect varies greatly in countries along the Belt and Road (Figure 3).
From 2000 to 2020, the poverty population decreased from 1277.9 million to 66.5 million.
Among the countries located in this region, China, India, Indonesia, Bangladesh, Pakistan,
Vietnam, and Uzbekistan accounted for more than 96% of the total decrease (Figure 4). The
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cumulative number of people who moved out of poverty in China was 528.9 million and
accounted for 43.7% of the total reduction in the study area (Figure 4).
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Figure 4 Proportions of poverty population alleviation in major countries to the total (%) of the Belt and Road
region from 2000 to 2020

From 2000 to 2020, poverty populations were mainly distributed in nine countries that
accounted for more than 90% of the total sample (Figure 5). Among them, the poverty pop-
ulation in China has sharply declined, and the proportion of impoverished populations de-
creased there from 41.63% to 4.33% (Figures 5 and 6). The proportion of the poverty popu-
lation in India has always been around 45%, and this number is typically around 10% to
15% in Indonesia and Bangladesh, showing an upward trend. The proportion of poverty
populations in the Philippines, Nepal, Uzbekistan, Pakistan, and Myanmar have all slightly
increased (Figure 5). As of 2020, the remaining poverty population along the Belt and Road
was mainly concentrated in countries in South Asia and Southeast Asia. The poverty popula-
tion in India, Indonesia, and Bangladesh accounted for 15.02%, 47.75%, and 10.60% of the
total poverty population in the Belt and Road region, respectively (Figure 5).
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Figure 5 Percentage of countries’ populations in poverty from 2000 to 2020
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Figure 6 Poverty evolution in China from 2000 to 2020

4 Discussion

4.1 The relationship between the poverty gravity center trajectory and poverty
reduction

The poverty gravity center of the Belt and Road shifted to the northwest along the China—
India border from 2000 to 2020, and the poverty spatial agglomeration increased (Figure 1).
The movement of the poverty gravity center was caused by varying changes of poverty de-
gree in different countries within the region (Figure 2). Countries with higher poverty head-
count ratios contributed more to the movement of the center (Figure 2); the poverty gravity
thus tended to move towards deeply impoverished countries. It has been well established
that poverty reduction significantly affects a country’s poverty headcount ratio. From 2000
to 2020, countries in Central Asia showed sustained high poverty headcount ratios and
achieved less poverty reduction than those in East and South Asia (Figure 3). This resulted
in the movement of the poverty gravity center from the east to the west of the Belt and Road
from 2000 to 2020 (Figure 3). Meanwhile, China has effectively reduced its poverty head-
count ratio and made outstanding contributions to regional poverty reduction (Figures 3-6).
China’s poverty reduction accounted for 43.8% of the total poverty reduction in the Belt and
Road from 2000 to 2020 (Figure 4). The poverty headcount ratio in China decreased from
40.3% to 0.2% during the study period with an average annual decline of 1.91%, and the
Chinese poverty population decreased by 528.9 million (Figures 3 and 6). Therefore, studies
that specifically investigate poverty reduction in China may be able to help address poverty
reduction challenges in other countries.

4.2 China’s poverty reduction progress and comparison with other countries

China has struggled against poverty for decades but has achieved great success in its efforts
to address this challenge (Figures 3 and 6). Poverty reduction effects in countries along the
Belt and Road, however, were not as significant as the changes that have taken place in
China (Figures 3 and 4). In fact, the poverty population in some countries even increased
(Figure 3), and the World Bank has estimated that COVID-19 may have driven as many as
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100 million people back into extreme poverty. Because of this, there is a growing need to
understand the poverty reduction strategies that have been implemented in China (Table 3)
and compare the Chinese experience with that of other countries.

Table 3 Progress for poverty reduction assessed in China from 2000 to 2020

Year Policy Policy measures Effect

* List priority region

* The entire-village advancement poverty
alleviation

* Abolish agricultural tax

* Fully implement the subsistence allowance
system

* Poverty population reduced by
half

* Poverty headcount ratio de-
creased from 40.3% to 9.92%
from 2000 to 2010

Development-Driven
2001 Poverty Alleviation in
Rural Areas (2001-2010)

* Accurate identification

* Register in information platform PLIRL T G 7

Targeted poverty i . . * Poverty headcount ratio de-

A0 alleviation . ?;g::gg gclzladsilisvorklng teams ceased from 1.79% to 0.24%
« Establish poverty exit mechanism (o 201} 0 2D

Five-year transition period <+ Monitor and prevent population return to ' ?gvjjéfiﬁzggﬁ(fg:eligﬁzﬁ of
2020 policy to consolidate pov- poverty osert

erty alleviation achieve- * Build a system to provide regular aid to the P y .

menis poverty population * Poverty headcount ratio keeps

within 0.2%

The poverty alleviation process that took place in China from 2000 to 2020 can be divid-
ed into three stages. In 2001, the Development-Driven Poverty Alleviation in Rural Areas
Program (2001-2010) was issued. This initiative shifted the poverty reduction focus from
the county level to the village level (Wang et al., 2007). During this period, China prioritized
its central and western regions, and 148,200 thousand poverty-stricken villages were identi-
fied. The new plan also emphasized the development of rural infrastructure and social and
cultural services (Chirac, 2004). Additionally, business development, skill training, labor
absorption, and relocation were implemented. Agricultural tax was abolished to relieve the
burden on farmers. In addition, a series of rural social security systems, such as the new co-
operative medical care system, was established. In 2008, China took the lead in achieving
the millennium development goal of halving the poverty population.

In 2013, the Strategy of Targeted Poverty Alleviation (TPA) was proposed (Zhou et al.,
2018). Since then, China’s anti-poverty strategies have shifted towards targeted poverty al-
leviation (Liu et al., 2020). Unlike previous measures, this policy highlighted the importance
of accurate poverty identification (Liu et al., 2017). First, impoverished households were
accurately identified based on their incomes with consideration given to other factors, such
as housing, health, and education. Second, every impoverished household registered their
poverty causes and needs in the government electronic archives. Third, resident working
teams were formed to assign officials into villages. From 2013 to 2020, about 255,000 teams
were sent to all the poverty-stricken villages in China, and nearly three million resident offi-
cials were appointed to contact every impoverished household (SCIO, 2021). Fourth, cate-
gorized and targeted measures were adopted to reduce poverty. Specific measures have been
implemented that are tailored to each household’s needs, especially as they relate to the re-
construction of shabby buildings, education, hygiene, and drinking water safety (Li et al.,
2016; Liu et al., 2017). Finally, a deregistration mechanism was established for populations
that were lifted out of poverty.
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At the end of 2014, there were still 70.17 million rural people living below the govern-
ment’s official poverty line of RMB 2300 (362.5 USD) per capita annual net income (Li et
al., 2016). However, by 2020, China had lifted all rural residents out of poverty. In 2021, a
five-year grace period was implemented to consolidate the achievements in poverty allevia-
tion with efforts to promote rural revitalization in China and help prevent newly alleviated
households from returning to poverty (Liu et al., 2020).

Compared with other countries, China's poverty reduction reflects the progress of human
rights and efforts to reduce inequality. China has achieved remarkable results in poverty re-
duction, which are reflected in the fundamental changes that have taken place in pov-
erty-stricken areas and the remarkable improvement in the living standards of impoverished
people. For instance, the population in India has unequal access to key social services, par-
ticularly health care and schooling (Ravallion, 2011). The poverty reduction strategies in
China were developed in a way that prioritized human rights and fostered the subjectivity of
citizens through the promotion democratic participation and pluralistic governance (Zheng,
2020). Because of this emphasis on human rights protection, multi-dimensional poverty al-
leviation measures were carried out for education, medical care, and housing in China. The
basic old-age insurance, health insurance, and subsistence allowance standards have been
raised as well as the income level.

4.3 The implications about poverty reduction from China’s experiences

Countries have adopted diverse strategies to reduce poverty and address inequality. Accord-
ing to the data that can be obtained from the countries located along the Belt and Road, the
number of people who transitioned out of poverty in the region between 2000 and 2020 ex-
ceeded 1211.14 million. Among them, China, India, and several other countries (Table 3,
Figures 3 and 4) have made remarkable progress in reducing poverty (Thorat and Fan, 2007;
Binh and Ha, 2019). However, despite these successes, countries still face several challenges
while working towards poverty reduction (Table 4).

The new globalization strategy led by the Belt and Road Initiative has brought opportuni-
ties for global poverty reduction (Hu, 2018). Optimization of the international poverty re-
duction cooperation system is conducive to developing and enhancing the poverty reduction
achievements of the Belt and Road (Liu et al., 2015; Liu and Dunford, 2016). After years of
trial, China has created a way to promote human rights through development-oriented pov-
erty reduction. As a facilitator of the movement to reduce poverty in the Belt and Road re-
gion, China has accumulated valuable experiences that could prove useful for other coun-
tries around the world. In fact, some of China’s poverty reduction measures emerged after
officials assessed strategies that have been adopted in other countries and adapted them to
Chinese conditions and cultural contexts (Rahman, 2011; Banerjee and Jackson, 2017). In a
similar way, developing a better understanding of China’s experience of poverty reduction
will contribute to global poverty reduction by providing a reference for other countries
(Montalvo and Ravallion, 2010; Fang et al., 2020). China's poverty reduction experiences
(Figure 7) should thus be publicized in order to help other countries that are trying to im-
prove their poverty rates (Shuai et al., 2011).

The first implication of China’s experience with poverty reduction is related to its deci-
sion to establish electronic archives and issue cards for every impoverished household (Li
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Table 4 Challenges of poverty reduction in study countries with the highest poverty headcount ratios or the
largest remaining poverty populations

Poverty population  Poverty headcount

Country in 2020 (million) ratio in 2020 (%)

Challenges of poverty alleviation

Water shortage (Wang et al., 2012)
Turkmenistan 1.61 26.56 Lower levels of economic development and weaker infra-
structure (Qi et al., 2019)

Huge population
Shortage of per capita resource (Rao et al., 2011;
Cronin et al., 2014)

India 31.74 2.30 Inequality in social class caused by caste group systems
(Ravallion, 2011)
Rural-urban disparity (Das and Pathak, 2012)
Soil degradation (Bhattacharyya et al., 2015)

Laborers with limited levels of education

(Novianti et al., 2020)

High unemployment rate (Hafnati and Syahnur, 2018)
Large gap between the wealthy and the poor

Indonesia 9.98 3.65

Frequent flooding disasters (Dewan and Tanvir, 2015)
Unequal social classes (DIBI, 2014)

Lack of strong and efficient bureaucracy (Sarker et al.,
2017)

Bangladesh 7.05 4.28

Uneven allocation of resources between urban and rural
areas (Tanveer et al., 2020)

Unfair redistribution policies (Ahmed et al., 2015)
Climatic drought (Anjum et al., 2012)

Pakistan 1.90 0.86

Rural-urban disparity (Le, 2020)

Unsustainable poverty reduction policies and results
(Chung et al., 2015; Tri, 2020)

High unemployment rate

Vietnam 0.61 0.63

Risk of stagflation in economy

Surplus laborers

High unemployment rate among young people
(Akhunov, 2021)

Uzbekistan 2.27 6.79

et al., 2016). During the final stage of the transition away from extreme poverty in China,
impoverished households were registered and deregistered with dynamic management in
electronic archives (Li et al., 2016; SCIO, 2021). These measures helped Chinese officials
accurately identify poverty conditions, record family statuses, and ensure effective support,
and they may also improve the accuracy of population identification in other countries. Of-
ficials from Thailand have already visited China to learn about poverty alleviation strategies
and have followed this system of establishing a record for impoverished households and
their family conditions. This method is more applicable to countries that face problems re-
lated to regional poverty, such as Pakistan (Table 4).

The second implication that has emerged from China’s experience is linked to its con-
struction of a multi-level, multi-dimensional poverty reduction assistance system. Multi-
level refers to the three levels of county-village-household assistance. At the impoverished
county level, China aimed to improve medical quality and control the dropout rate in the
compulsory education system. At the village level, China emphasized the development of
rural industries, businesses, and the cultivation of collective economy. At the household lev-
el, China identified household multi-dimensional poverty types and created policies that fit
the specific needs of a given context (Alkire and Santos, 2014). The Chinese government
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Figure 7 Implications from China’s poverty reduction experience

monitored the housing security (Lo et al., 2016), drinking water, medical conditions, educa-
tion, and labor skills of impoverished households. This study proposes that China and India
share several common characteristics in that both have seen rapid economic growth but ris-
ing levels of inequality (Ravallion, 2011).

Combating poverty in China would be difficult without addressing the issue of growing
inequality in the country. However, China has been able to reduce inequality in health, edu-
cation, and road access through multi-dimensional governance and adopt a new model for
global poverty reduction (Figure 7). China’s multi-level, multi-dimensional poverty reduc-
tion assistance system will help safeguard the rights of the impoverished. This approach can
be universally applied to promote the development of human rights while working towards
the reduction of poverty. Hence, countries could try to address inequalities while combating
poverty. For instance, India may need to start narrowing inequalities that exist between so-
cial classes or the rural-urban disparity to make up for the lack of a capability approach to
addressing the poverty population (Table 4).

The third implication has to do with the multi-participant poverty aid system (Figure 7).
China has formed a poverty reduction system that is led by the government and other organ-
izations, such as non-governmental organizations (NGOs) and market organizations. Among
them, the government has played a key role in the success of the system (Wu and Si, 2018).
As the leading party, it has improved implementation efficiency and provided institutional
guarantees. Supporting parties, such as state-owned enterprises, agricultural lending enter-
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prises, and industry associations, have also made full use of their resources (Liao and Fei,
2019; Wu and Si, 2018), business districts, and brand advantages while providing assistance
in the form of agricultural products and tourism services in poverty-stricken areas as a
means of expanding the urban market (Zhao et al., 2018). Charitable organizations played a
role in supplementary assistance by offering volunteer resources and social support. The
success of China’s poverty alleviation has thus benefited from the comprehensive poverty
aid system, which allowed the government, NGOs, and market to serve different roles (Li et
al., 2016). This multi-participation model can reduce the burden on the government and en-
hance the anti-risk ability of the poverty aid system (Table 4).

The fourth implication of China’s poverty reduction strategy is linked to its attempts to
eradicate poverty through development (Figure 7). China has found a development-centered
path towards poverty reduction in the form of an assistance model that helps boost devel-
opment (Zuo et al., 2019). The impoverished population in China was mainly concentrated
in rural areas, therefore measures were adopted to promote rural development. China created
the Rural Land Contractual Management Right in 2012 and reformed the rural collective
property rights system in 2018 by separating ownership rights, contracting rights, and man-
agement rights. Land engineering also promoted the capitalization of land resources (Zhou
et al., 2018; Liu and Wang, 2019). Promoting land engineering in similar areas of India (Ta-
ble 4) may be an effective agricultural approach to dealing with soil degradation
(Bhattacharyya et al., 2015), and land consolidation could help promote poverty alleviation
and address the shortage of land, funds, and labor force output in rural areas (Zhou et al.,
2019).

The strategies implemented in China could also be used to combat the challenges of soil
degradation and climate disasters in Turkmenistan, India, Pakistan, and Bangladesh (Table 4).
In addition, China explored a path to achieving ecological poverty alleviation by adopting
strategies that use ecological resources to develop tourism, characteristic planting and
breeding enterprises, and other ecological industries. These measures have helped reduce the
risk of economic stagflation and increase levels of employment (Table 4). China has also
launched international poverty alleviation cooperation projects. For instance, it jointly
launched a rural poverty alleviation plan and carried out the East Asia Poverty Reduction
Demonstration Cooperation Technical Assistance Projects program in rural communities in
Laos, Cambodia, and Myanmar (SCIO, 2021). In fact, countries along the Belt and Road,
such as Laos, Cambodia, Myanmar, and Uzbekistan, have officially signed an agreement
with China that runs until the end of 2021.

The fifth implication that has emerged from China’s experience is related to the estab-
lishment of a third-party evaluation system mechanism (Figure 7). The third-party evalua-
tion system gave full play to the role of social supervision (Liu et al., 2018), and the Chinese
government has commissioned third-party researchers to create an annual assessment of
poverty alleviation work that took place from 2015 to 2020. Assessments conducted by a
third party will ensure the independence and objectivity of policy evaluation while making
the evaluation results more accurate and poverty alleviation policies more effective. This
model is worthy of promotion, but it requires firm scientific institutions and efficient bu-
reaucracy.

Sustainable global poverty alleviation can foster the construction of “community with a
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shared future for mankind” (Liang and Zhang, 2019), and promote China’s experiences can
help contribute to the actualization of this goal. China’s poverty reduction strategies have
effectively narrowed urban-rural disparities and reshaped the urban-rural relationship. From
2000 to 2020, China’s rural areas experienced a transition from poverty to revitalization, and
the urban-rural relationship shifted from deprivation to integration. Therefore, in the process
of poverty reduction and the development of various countries, this mechanism provides a
worthy reference.

This paper does have some limitations that need to be addressed, however. There are po-
litical, economic, and environmental differences in the countries located along the Belt and
Road, so it is impossible to replicate China’s experience. For example, it is not feasible to
establish electronic archives and issue cards in counties with long-term, large-scale poverty.
In countries that face special circumstances, the first thing to do is to maintain social stabil-
ity rather than target poverty alleviation. Therefore, it is necessary to adjust measures in
ways that account for local characteristics. Certain strategies should be tested first and then
gradually promoted on a larger scale.

5 Conclusions

This paper provides new evidence about the poverty evolution of the Belt and Road. Panel
data that spanned 21 years was used to investigate the evolution of the poverty gravity center.
As our results demonstrate, the poverty gravity center moved from the northwest to the east
in South Asia from 2000 to 2020. This study also analyzed the contributions of typical
countries to the poverty gravity center’s movement. The poverty gravity center shifted in the
direction of countries with high headcount ratios and lower poverty reduction effects.
Meanwhile, China contributed the most to regional poverty reduction, which also explains
why the poverty gravity center moved to the northwest in the study region. Finally, implica-
tions about China’s poverty reduction experiences were summarized as a means of providing
a reference for countries with large poverty populations or deep poverty headcount ratios.
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