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Abstract: It is crucial to conduct a comprehensive evaluation of the effectiveness of targeted poverty
alleviation (TPA) policies in promoting sustainable livelihoods among impoverished populations,
particularly in light of the COVID-19 pandemic. The existing literature, however, predominantly
focuses on assessing the policies’ effectiveness in terms of income, while neglecting other critical
dimensions of sustainable livelihoods. In line with sustainable livelihood theory, we utilized data
from the Chinese Household Financial Survey Database from 2017 and 2019 and employed a fuzzy
regression discontinuity (FRD) method to systematically examine the implementation outcomes
of TPA policies through the lens of “capability-strategy-results”. Our analysis revealed that the
implementation of TPA policies had a positive impact on the ability of poor households to cope
with unexpected shocks, as evidenced by an increase in the accumulation rates of material, social,
and financial capital. Furthermore, we observed an optimization of livelihood strategies among
poor households, with a significant increase in the proportion of wage income. These policies also
had a positive impact on their livelihood outcomes, such as a reduced likelihood of falling back
into poverty and an increased possibility of escaping from marginal poverty without relying on
government subsidies; however, some limitations require attention. Notably, our analysis revealed
that the policies did not effectively improve the human capital of poor households. To further explore
the heterogeneity of policy effects, we categorized poor households into three groups based on
their farmer’s market participation ability and willingness. Our findings indicate that TPA policies
effectively reduced poverty among households lacking labor force through government subsidies
and saw an increase in the proportion of medical insurance reimbursement; however, households
lacking motivation or capability did not experience positive outcomes in the short term. Therefore,
future support policies should prioritize these vulnerable groups and monitor their progress closely.
Moreover, our analysis revealed that migrant work is the primary livelihood strategy among the
poor, and stabilizing their employment faces significant challenges amid the COVID-19 pandemic.
Consequently, additional policies and interventions are needed to address the adverse impact of the
pandemic on the employment and livelihoods of low-income households.

Keywords: targeted poverty alleviation; sustainable livelihoods; fuzzy regression discontinuity

1. Introduction

Poverty is a pervasive issue that poses a significant challenge to the world, and its
eradication has become a crucial objective for developing nations striving to attain sustain-
able development [1]. The sudden emergence of the COVID-19 pandemic, however, has
impeded the global poverty reduction process. Research suggests that the pandemic has
had a profound impact on various aspects of human life, including economies, healthcare,
education, and social interactions [2–4]. The resulting exacerbation of poverty and inequal-
ity has led to significant setbacks in poverty reduction progress in many countries, and
some gains achieved in the past have even been reversed [5–8]. Therefore, effective poverty
alleviation policies need to take into account the impact of the pandemic and be adapted
accordingly to provide targeted support to individuals and families affected by the crisis.
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In 2020, China successfully achieved its goal of eradicating extreme poverty through
targeted poverty alleviation (TPA) policies, and a complete eradication of extreme poverty—the
first target of the UN 2030 Agenda for Sustainable Development—10 years ahead of
schedule, making significant contributions to global poverty reduction [9]. However,
due to frequent natural disasters, strong constraints on water and soil resources, and poor
location conditions [10], farmers in these areas are still facing multiple risk shocks. The
COVID-19 pandemic may also worsen the return to poverty for some individuals. This
means that those affected must restart the process of poverty reduction from the beginning,
making it crucial to consolidate the hard-won achievements in poverty reduction. As a
result, new challenges have arisen for China’s poverty control efforts, as preventing the
recurrence of poverty for disadvantaged households is necessary.

To prevent returning to poverty, it is essential to construct effective measures based on
a comprehensive evaluation of the implementation effect of existing policies. The sustain-
able livelihood theory provides theoretical support for preventing a return to poverty. This
theory suggests that a livelihood is considered sustainable if it can withstand shocks and
maintain itself even in difficult circumstances [11]. To quantify sustainable livelihoods, var-
ious frameworks have been developed based on the connotation of sustainable livelihood
and Sen’s theory of feasible capacity [12]. Among these frameworks, the sustainable devel-
opment framework of the UK’s Department for International Development (DFID) [13] is
the most widely used. Currently, the framework is widely used to analyze the livelihood
of vulnerable groups [14] and to assess the effect of public policies on the livelihood of
farmers, such as returning farmland to forests [15], relocation from other places [16], and so
on. The DFID framework has three core attributes: livelihood capital, livelihood strategy,
and livelihood outcome. Livelihood capital includes human capital, financial capital, social
capital, physical capital, and natural capital, reflecting households’ abilities to achieve
positive livelihood outcomes. Livelihood strategy reflects the specific livelihood activities
undertaken by farmers to escape poverty and become prosperous. The process by which
poor people transition from poverty to non-poverty is also the transmission process of
livelihood capital, livelihood strategies, and livelihood outcomes. Therefore, a compre-
hensive evaluation of the implementation effect of the targeted poverty alleviation policy
based on the sustainable theoretical framework is necessary to prevent a large-scale return
to poverty.

The implementation of TPA projects is not random, which poses a challenge for
empirical research as the endogeneity of the implementation effect remains a concern.
Regression discontinuity design (RDD) offers a potential solution to this challenge by
identifying appropriate assignment variables in the exogenous change environment of the
system [17]. One notable feature of the TPA policy is that the assignment of poverty was
based on an identifiable indicator, and specifically, whether the pre-program rural income
per capita was below the poverty line. The causal impacts of the program, therefore, can
be assessed by comparing rural households just below the dividing line with those just
above it.

To analyze the impact of TPA policies on sustainable livelihoods, we used the China
Household Finance Survey Database and constructed a quasi-natural experiment using
fuzzy regression discontinuity (FRD) based on the TPA policies assistance standards. In
contrast to previous studies that focused on a single outcome, we adopted a more holistic
approach by analyzing the policies’ impacts on rural households’ sustainable livelihoods
along with three main outcomes: (i) livelihood capital, (ii) livelihood strategy, and (iii) liveli-
hood outcome. In addition, we examined the heterogeneity of policy effects from the
perspective of market participation, which is an important factor to consider when explor-
ing policy impacts. The TPA policies are designed as poverty alleviation policies with a
development focus and this includes a range of measures aimed at reducing poverty. These
measures include increasing investment in infrastructure to improve transportation and
communication networks, providing microcredit for rural poor households to encourage
entrepreneurship and job creation, and improving education and healthcare services to
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enhance human capital and productivity. These policies are designed to create an enabling
environment that promotes market participation among disadvantaged groups, and it is
crucial to focus on policy effects for groups that lack the ability and motivation to partici-
pate in the market. By examining the heterogeneity of policy effects from the perspective of
market participation, we can gain a better understanding of how policies affect different
groups and individuals in the market. Overall, the findings of this study contribute to the
literature on sustainable livelihoods and poverty reduction policies. The study provides
valuable insights into the effectiveness of TPA policies and emphasizes the importance of
considering the multidimensional aspects of poverty when designing and implementing
poverty alleviation policies.

The foremost contribution of this study is in being one of the first in the literature to
causally estimate the impact of TPA policies on poor populations’ sustainable livelihoods. In
doing so, this paper adds to an existing body of work. Many existing studies have examined
the effectiveness of targeted poverty alleviation policies primarily from the perspective
of income, while an increase in income does not necessarily mean an improvement in the
ability of low-income families to withstand risks.

The remainder of this paper proceeds as follows: the next section describes the policy
background of TPA policies, a literature review and research hypotheses. Section 3 presents
our empirical approach based on the fuzzy regression discontinuity method, along with
a description of our data sources and variables. Section 4 reports our estimation results
and robustness tests. Section 5 presents our analysis of heterogeneity, and finally, Section 6
concludes with a discussion of our main findings and their policy implications.

2. Policy Background, Literature Review and Research Hypotheses
2.1. Policy Background

China, as the world’s largest rural poor population country, has been actively involved
in global poverty reduction efforts for decades [18]. Although significant progress has been
made in providing basic necessities such as food and clothing to rural poor households
over the past seventy years, the country still faces challenges related to poverty reduction.
Increasing income inequality has slowed the progress in reducing poverty, and the marginal
effect of economic growth on poverty reduction has declined over time [19]. Additionally,
the existing poverty alleviation policies have not been effectively targeted towards those
most in need [20]. In response to these challenges, China has implemented targeted poverty
alleviation policies since 2013, as part of its broader economic development strategy.

The success of targeted poverty alleviation (TPA) projects relies on the accurate iden-
tification of households in need. In China, households are primarily identified as poor
based on their income levels, with those having a rural net income per capita below CNY
2300 (in constant 2010 prices) being designated as poor. Other factors such as housing,
education, and health are also taken into consideration during the identification process.
Household applications for poverty registration are discussed, reviewed, and disclosed for
public supervision. Each level of administration then evaluates the applications to ensure
that only those truly in need receive assistance.

China’s TPA policies can be divided into two stages. During the first stage, from
the end of 2013 to 2015, the government adopted a strategy of “transfer payments” and
“expenditure reduction” to help poor households. This involved providing poverty allevia-
tion funds to poor households for agricultural breeding or allowing them to participate
in dividends in private enterprises, increasing the reimbursement rate of rural medical
insurance, and exempting insurance premiums. During the second stage, from 2016 to
2020, the government implemented five measures to eradicate poverty. These measures
included boosting the economy to create more job opportunities, relocating poor people
from inhospitable areas, compensating for economic losses associated with reducing eco-
logical damage, improving education in impoverished areas, and providing subsistence
allowances for those unable to shake off poverty through their own efforts.
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2.2. Literature Review

The targeted poverty alleviation program in China has been extensively studied, with
a growing body of literature on the topic. The existing literature shows that TPA policies
have significantly increased the income of poor rural households, reduced the incidence
of poverty [21–23], narrowed the urban–rural income gap [24,25], significantly improved
the living conditions of rural residents [26], and improved the scholastic performance of
girls [27].

The current research on the implementation effect of TPA policies primarily focuses on
their impact on the income of poor households; however, income is not a comprehensive
indicator as it can be influenced by several factors such as economic cycles, job opportuni-
ties, labor market demand, and skill levels. Unlike income, livelihoods take into account all
factors related to a person’s capabilities and needs, and can provide a more holistic under-
standing of the challenges that poor people face [28,29]. In the context of the COVID-19
pandemic, promoting sustainable livelihoods is particularly important because it can help
to build resilience and strengthen the social safety nets for vulnerable populations.

While less academic attention has been paid to the effect of TPA policies on poor
households’ sustainable livelihoods, some recent studies have explored this issue. For
example, YuanYuan Yang (2020) [30] analyzed the effect of poverty alleviation resettlement
(PAR) policies, a key component of TPA policies that uses resettlement as a tool for address-
ing environmental and poverty-related concerns in a rapidly changing world in China.
The study found that PAR policies can improve sustainable livelihood capital. Similarly,
Yuanzhi Guo (2020) [31] employed the sustainable livelihoods framework to explore how
labor transfer can help the poor fight against poverty based on document analysis. The
study found that labor transfer not only increases the per capita livelihood capital of the
remaining population but also helps improve sustainable livelihoods. Furthermore, Chao
Yu (2022) [32] conducted a comprehensive comparison of households and villages in a poor
county before and after the implementation of TPA policies. The study found that TPA
policies implemented a comprehensive livelihood system for poor households, whereby
multidimensional deprivation was eliminated by supplementing livelihood capitals.

The existing literature on the impact of targeted poverty alleviation policies on the
sustainable livelihoods of poor groups has primarily relied on descriptive statistical anal-
ysis. While these studies have provided valuable insights, they cannot establish a causal
relationship between poverty alleviation policies and sustainable livelihoods. To establish
a causal relationship, more rigorous research designs such as randomized controlled trials
or quasi-experimental designs are needed. Such studies would allow for the isolation of
the effects of poverty alleviation policies on sustainable livelihoods from other factors that
may also influence livelihood outcomes. Further research with rigorous research designs is
necessary to establish a causal relationship between the two variables. Therefore, this arti-
cle applies the fuzzy regression discontinuity (FRD) method to conduct a comprehensive
examination of the implementation effects of targeted poverty alleviation (TPA) policies on
the sustainable livelihoods of the poor. Additionally, the article analyzes the heterogeneity
of the policy effects among different poor groups.

2.3. Research Hypotheses

China’s targeted poverty alleviation (TPA) strategy is a comprehensive approach
that aims to reduce poverty and improve the livelihoods of the rural poor. To achieve
this goal, multiple policies have been implemented, such as infrastructure development,
vocational training, relocating poor people from inhospitable areas, and providing access
to credit facilities. These policies have had positive effects, such as improving access
to markets, increasing agricultural productivity, enhancing employability, and enabling
the poor to invest in income-generating activities [33–38]. In theory, the overlapping
implementation of multiple poverty alleviation policies will have a comprehensive effect
on the gradual accumulation of livelihood capital by farmers and the improvement of their
livelihood strategies.
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However, for poverty alleviation resources to be effective, they must be accurately
targeted to reach those who are most in need. Unfortunately, the effectiveness of poverty
alleviation programs is often undermined by elite capture, where wealthy and powerful
individuals or groups control or divert resources meant for the poor [39–41]. Research has
shown that the elite capture of poverty alleviation resources is a widespread and persistent
problem that undermines the effectiveness of poverty alleviation policies and programs.

To address the problem of elite capture, China’s TPA policies have taken steps to
accurately identify and target the poorest households. This is often completed through
the use of data-driven approaches and on-the-ground surveys. Additionally, the policies
have sought to increase transparency and accountability in the distribution of poverty
alleviation resources. For instance, digital payment systems and tracking mechanisms are
used to monitor the distribution of resources. These targeted poverty alleviation policies
have effectively reduced the risk of elite capture and increased the effectiveness of poverty
alleviation efforts.

Based on the above analysis, this paper proposes the following hypotheses:

Hypothesis 1: The implementation of TPA policies has promoted the enhancement of livelihood
capital for impoverished households.

Hypothesis 2: The implementation of TPA policies has a positive impact on their livelihood strategies.

Hypothesis 3: The implementation of TPA policies has contributed to achieving positive livelihood
outcomes.

3. Data and Methods
3.1. Data Source

The present study employed data from the China Household Financial Survey Project
(CHFS), which is organized and managed by the China Household Financial Survey and
Research Center at the Southwestern University of Finance and Economics. The dataset
includes comprehensive information on household income, assets, expenditure, basic
member information, and other relevant attributes, covering 29 provinces and autonomous
regions in China [42]. The CHFS data are consistent with the National Bureau of Statistics
in terms of age structure, urban and rural population structure, and gender structure,
thus demonstrating a good representativeness. Moreover, in the publicly available large-
scale micro database, the CHFS clearly identifies whether the surveyed household is poor,
effectively addressing the issue of limited access to registered card information.

In China, the identification of poor households was completed by the end of 2014. The
targeted poverty alleviation (TPA) policy was gradually improved through continuous
exploration and began to be implemented on a larger scale in 2016. Accordingly, data from
two rounds of surveys conducted in 2017 and 2019 were selected for analysis. Notably,
the CHFS questionnaire primarily measures variables from the previous year. Therefore,
the data collected in 2017 and 2019 reflect the relevant variable information from 2016 and
2018, respectively. To examine the changes in livelihood capital, livelihood strategies, and
livelihood outcomes of poor households following the implementation of TPA policies,
we identified and matched rural households that participated in both survey rounds and
obtained a final sample of 6458 after data cleaning.

3.2. Empirical Methods

This text pertains to two research methodologies. The first is the CRITIC method,
which measures sustainable livelihood capital. The second is the fuzzy regression discon-
tinuity (FRD) method, which assesses the causal effects of precision poverty alleviation
policies on rural household livelihoods.
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3.2.1. CRITIC Weighting Method

The weighting method employed in this article is known as the CRITIC (Criteria
Importance Through Intercriteria Correlation) method. It is based on two key concepts:
comparative strength and intercriteria conflict, which help determine objective weights.
Comparative strength is a measure of the difference in values between different evaluation
methods within the same indicator. It is expressed as the standard deviation, which is
greater when the difference in values is larger. Intercriteria conflict, on the other hand, is
based on the correlation between different evaluation indicators. The stronger the positive
correlation between two indicators, the smaller the conflict between them. Together, these
two concepts are used to calculate objective weights, which makes the CRITIC method an
effective way of measuring sustainable livelihood capital.

Suppose Cj denotes the information quantity of jth index:

Cj = σj

n

∑
i=1

(I− rij), j = 1, 2, · · · n. (1)

where σj represents the standard deviation of the ith index, and rij represents the correlation
coefficient between the ith index and jth index. The weight of jth index can be calculated as:

Wj = Cj/
n

∑
i=1

Cj, j = 1, 2, · · · n (2)

3.2.2. Fuzzy Regression Discontinuity Method

Assessing the causal impacts of TPA policies is a challenging task due to the non-
randomness of program placement [43]. To overcome this challenge, we leveraged an
implementation rule that bases the poverty assignment on the pre-program net income per
capita of rural households. This allowed us to estimate the causal impact of TPA policies
using a regression discontinuity design (RDD) approach. RDD employs exogenous policy
cutoffs to construct quasi-natural experiments, effectively addressing the endogenous
problems caused by nonrandom project implementation [44]. However, in some cases, the
observed selection criterion may not strictly follow the relationship, and administrators may
rely on other factors to assign treatment. These additional variables may be unobserved by
researchers, which can lead to an imperfect relationship. In such cases, a fuzzy degression
design (FRD) method can be used.

Under the assumption of continuity of all other characteristics other than the program
treatment at the treatment threshold, the FRD estimator calculates the local average treat-
ment effect (LATE) of being poor households that are recognized by the state with the
pre-program net income per capita of rural households equal to the threshold. Following
Imbens and Lemieux [45], Gelman and Imbens [46], and Asher and Novosad [47], we used
a local linear regression within the given window width of the processing threshold and
controlled for the operating variables on both sides of the threshold. Furthermore, the
CCT method proposed by Calonico, Cattaneo, and Titiunik [48] was used to estimate the
window width, and the rectangular kernel was used for the estimation. The specific model
is as follows:

Di = γ0 + γ11{inci ≤ T}+ γ21{inci − T}+ γ31{inci − T} × 1{inci ≤ T}+ ζXi + εi (3)

yi = β0 + β1Di + β21{inci − T}+ β31{inci − T} × 1{inci ≤ T}+ ςXi + υi, (4)

Here, yi represents the outcome variables of the ith family, including the change of
livelihood capital change, livelihood strategy, and livelihood outcome. T denotes the policy
threshold, and inci denotes the assignment variable, while Xi denotes the control variable
of baseline household characteristics, including the dependency ratio, proportion of male
population, proportion of education expenditure, proportion of medical expenditure, head’s
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gender, head’s education level, head’s health level and family size. 1{inci ≤ T} denotes
the instrumental variable of Di. The coefficient β1 denotes the causal effect of the TPA on
outcome variables.

RDD estimates can be interpreted causally if the baseline covariates and the density
of the assignment variable are balanced across the treatment threshold. We used the RD
specification to test for discontinuous changes at the threshold in Table 1, and we found no
significant discontinuous changes at the threshold.

Table 1. Covariate Balance Test.

Variable RD Estimation p-Value N

dependency ratio −3.069 0.741 4068
Proportion of male population −0.001 0.931 3491

Proportion of education expenditure −0.008 0.377 3649
Proportion of medical expenditure −0.001 0.959 3203

Head’s gender (male = 1) 0.031 0.181 3665
Head’s education level 0.001 0.980 3365

Head’s health level 0.013 0.171 3063
Family size 0.102 0.493 3216

Figure 1 shows no obvious jump in the per capita net income at the cutoff; the p-value
of the McCrary test was 0.688 [49]; the p-value of the g-order statistics in the test was
0.671. These results indicate that the density of the rural households’ per capita net income
distributions was also continuous across the treatment threshold.
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Table 2 presents the first-stage regression results under different window widths,
reflecting the effectiveness of cutoffs. When the per capita net income is lower than the
threshold, the probability of filing and card filing will increase by 12%; F statistics are
greater than 10, indicating no problem with weak instrumental variables.
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Table 2. First-stage Regression Results.

±4000 ±8000 ±12,000 ±16,000 ±20,000

Policies 0.069 **
(0.044)

0.105 ***
(0.000)

0.105 ***
(0.000)

0.135 ***
(0.000

1.331 ***
(0.000)

F value 16. 92 33.52 49.55 68.48 73.83
N 3173 4250 4896 5339 5619

Notes: p-value in brackets; ***, ** represent significance levels of 1%, 5%, respectively.

3.3. Description of Main Variables

Variables related to the growth rate of livelihood capital. To determine the growth
rate of livelihood capital, it is crucial to first calculate the total amount of livelihood capital.
The sustainable livelihood theory establishes five indexes, namely, natural, physical, social,
financial, and human capitals, to define sustainable livelihood capital.

Natural capital refers to the natural resources that people depend on for survival and
development, and in this study, the value of land assets was used to measure it. Physical
capital, on the other hand, refers to the means of production and durable consumer goods
that can be used as collateral during times of risk or crisis. The value of household durable
goods was used to measure the physical capital. Social capital refers to the social network
resources that offer mutual benefit, trust, and availability, and is generated by the social
status of impoverished households. In this study, expenditure on family gifts was selected
to measure the social capital. Financial capital pertains to the amount of money flow
used for accumulative, productive, or investment activities, including various types of
insurance. To measure the financial capital, bank deposits, education liabilities, and medical
liabilities were selected. Moreover, since increasing the proportion of medical insurance for
impoverished households is one of the primary measures of the TPA policy, the proportion
of medical insurance reimbursement was used to measure financial capital. Human capital
is mainly related to personal knowledge, skills, health, and labor potential. To measure
human capital, labor poverty, education level, and labor health status were selected. The
health status of the labor force was evaluated by examining the health status of family
members. Given the correlation between these indexes, the Critic method was employed to
compute a comprehensive index to reflect the sustainable livelihood capital. The specific
weight results are presented in the last column of Table 3.

Table 3. Livelihood Capital Index System.

Level Indicators Secondary Indicators Indicator Attribute Weight (%)

Natural Capital Land Assets (CNY) Positive 9.477
Physical Capital Value of household durable goods (CNY) Positive 16.621

Social Capital Expenditure on family favors (CNY) Positive 14.085

Financial Capital

Education liabilities (CNY) Reverse 6.260
Medical liabilities (CNY) Reverse 8.101

Bank deposit (CNY) Positive 14.484
Medicare reimbursement rates (%) Positive 11.923

Human Capital Average health level of labor force Positive 5.833
Average education level of labor force Positive 13.212

We also computed the growth rate of livelihood capital and the growth rate of each
capital type (i.e., natural, physical, social, financial, and human) to measure the change of
household livelihood capital during the period spanning 2016–2018.

Variables related to changes in livelihood strategies. The concept of a livelihood
strategy refers to the range of means by which impoverished families generate income.
In China, most of the poor live in remote areas with a poor natural environment and a
lack of resources. It has been found that rural households that earn income from wage
employment tend to have higher levels of wealth than those who rely solely on agricultural
production [50–52]. In addition, non-agricultural employment can have a positive effect
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on the educational aspirations of rural families for their children, leading to a greater
emphasis on education and breaking the cycle of intergenerational poverty [53]. Increasing
non-agricultural employment, therefore, is viewed as a means of optimizing the livelihood
strategies of poor households. Seeking government assistance is also considered an impor-
tant livelihood strategy for such families. To examine the changes in livelihood strategies
during the period of 2016–2018, we calculated the growth rate of the wage income share
and government transfer income share. These variables provided a measure of the extent to
which households rely on wage income and government assistance as sources of livelihood,
thereby reflecting changes in their livelihood strategies.

Variables related to changes in livelihood outcomes. The objective of targeted poverty
alleviation policies is to enable impoverished households to permanently escape poverty
and marginal poverty without relying on government subsidies. In line with this goal,
livelihood outcomes are measured by four variables: the poverty recurrence rate, out-
of-marginal poverty rate, poverty recurrence rate excluding government transfers, and
out-of-marginal poverty rate excluding government transfers. These variables are binary
indicators, or “dummies.” The re-poverty rate is assigned a value of 1 if a household was
lifted out of poverty in 2016 but returned to poverty in 2018, and 0 otherwise. The out-of-
marginal poverty rate is assigned a value of 1 if a household was lifted out of marginal
poverty in 2016 and remained out of it in 2018, and 0 otherwise. To assess the extent of the
poor’s reliance on government transfer income, we have excluded such income from the
calculations of the re-poverty and out-of-marginal poverty rates. In specific calculations, the
standards for poverty and marginal-poverty were consistent with the national regulations.
The poverty line is a per capita net income of CNY 2300 (in constant 2010 prices), while the
near-poverty line is 1.5 times the poverty line. Table 4 shows descriptive statistics of the
outcome variables, assignment variables, and control variables.

Table 4. Variable Description Statistics.

Variable Minimum Maximum Average

Outcome variable

Growth rate of livelihood capital −1.243 0.829 −0.003
Growth rate of natural capital −6.211 5.570 −0.164
Growth rate of physical capital −6.211 4.874 0.203

Growth rate of social capital −6.210 5.978 −0.308
Growth rate of financial capital −1.805 5.768 −0.003
Growth rate of human capital −1.355 1.221 0.000

Growth rate of wage income share −3.129 1.975 0.000
Growth rate of government transfer income share −4.102 0.028 2.899

Re-poverty rate 0 1 0.108
Re-poverty rate (excluding government transfer) 0 1 0.127

out-of-marginal poverty rate 0 1 0.185
out-of-marginal poverty rate (excluding government transfers) 0 1 0.170

Assignment variable

Net income per capita after standardization −60,515 1,500,433 3132

Control variable

Dependency ratio 0 30 4.693
Proportion of male population 0 1 0.525

Proportion of education expenditure 0 0.898 0.059
Proportion of medical expenditure 0 7.246 0.076

Head’s gender (male = 1) 0 1 0.059
Head’s education level (illiterate = 0) 0 1 0.060

Head’s health level (unhealth = 0) 0 1 0.972
Family size 1 16 4.348
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4. Empirical Results

This section presents treatment estimates of three outcome variables: changes in the
livelihood capital, livelihood strategies, and livelihood outcomes, using a rectangular kernel
with an optimal window width under the CCT. The analysis was conducted separately
for each of these components to provide a detailed understanding of the effects of the
intervention on each aspect of livelihood.

4.1. The Impact of TPA Policies on the Growth Rate of Livelihood Capitals

We first present treatment estimates of the changes in the livelihood capital. Table 5
displays the RD estimate and corresponding p-value. The first column indicates a positive
effect on the growth rate of the total livelihood capital. To further analyze the policy effects
of the TPA on the different types of livelihood capital, we examined the effects on the
growth rate of the natural capital, physical capital, social capital, financial capital, and
human capital, respectively, in columns (2) to (6). Our analysis revealed positive effects on
the growth rate of the physical capital, social capital, and financial capital (columns 3 to 5),
but no significant effects on the growth rate of the natural capital or human capital (columns
2 and 6). These results provide important insights into the effectiveness of the TPA policies
on the different livelihood capital dimensions. The findings suggest that the policies have
positively influenced the growth of the physical, social, and financial capital, but have not
had a significant impact on the growth of the natural and human capital. Overall, these
results contribute to our understanding of the impact of TPA policies on livelihood capital
growth, and highlight the need for targeted interventions that can help improve the growth
of natural and human capital in the context of TPA policy implementation.

Table 5. Policy Effect of Livelihood Capital Growth Rate.

Total Different

(1) (2) (3) (4) (5) (6)

Policy effect 0.746 **
(0.033)

0.421
(0.769)

1.928 *
(0.059)

7.337 **
(0.016)

1.154 *
(0.070)

0.179
(0.609)

Control variable Yes Yes Yes Yes Yes Yes
N 3572 4120 4218 3779 3347 3443

Notes: p-value in brackets; ** and * represent significance levels of 5%, and 10%, respectively.

In addition, a scatter plot has been created to depict the relationship between the
assignment variables and the growth rate of the livelihood capitals. This visualization,
presented in Figure 2, serves to provide an intuitive display of the livelihood capital effect
resulting from the TPA policies. The scatter plot findings corroborate the results presented
in Table 5, indicating significant treatment effects for the growth rate of the physical capital,
social capital, and financial capital; however, there appeared to be little impact on the
growth rate of the natural capital and human capital.

In Table 6, we conducted an analysis to determine the effect of the TPA policies on the
growth rate of six sub-indexes of livelihood capitals, namely, education liability, medical
liability, bank deposits, medicare reimbursement rates, the average health level of the labor
force, and the average education level of the labor force. We then reported the results
in columns (1) to (4) regarding the growth rate of four financial capital sub-indexes. We
found a significant positive impact on the growth rate of the medicare reimbursement
rates (column (4), p = 0.049), indicating that the TPA policies have increased the financial
capital by improving the medicare reimbursement rates; however, we did not observe any
significant changes in the other financial capital sub-indexes, such as bank deposits, educa-
tion liability, and medical liability. Based on Table 6, we have analyzed the impact of the
TPA policies on the growth rate of six sub-indexes of livelihood capitals. The sub-indexes
included education liability, medical liability, bank deposits, medicare reimbursement rates,
the average health level of the labor force, and the average education level of the labor
force. Columns (5) and (6) reported estimates on the growth rate of two human capital
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sub-indexes; however, we did not find any significant changes in these measures, suggest-
ing that the TPA policies have not significantly impacted the health and education levels
of workers from poor families in the short term. In summary, our analysis indicates that
the TPA policies have had a positive effect on the growth rate of financial capital through
improved medicare reimbursement rates; however, we did not observe any significant
changes in the other financial capital sub-indexes or human capital sub-indexes. These
results suggest that more effort may be required to enhance the overall livelihood capital of
poor families through TPA policies.
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Table 6. The impact of TPA policies on the growth rate of sub-indexes of livelihood capitals.

Deposit Medical Liability Education Liability Medicare Health Education

(1) (2) (3) (4) (5) (6)

Policy effect 6.369
(0.253)

−0.188
(0.936)

1.858
(0.266)

0.377 **
(0.049)

−0.945
(0.322)

−1.104
(0.598)

Control variable Yes Yes Yes Yes Yes Yes
N 3660 4252 4126 3929 3971 3236

Notes: p-value in brackets; ** represent significance levels of 5%.

4.2. The Impact of TPA Policies on the Change of Livelihood Strategies

Table 7 presents the effects of the TPA policies on the change of livelihood strate-
gies of poor households. Our analysis shows that the TPA policies have caused a 67.7
percentage point increase in the growth rate of the wage income share and a 47.2 per-
centage point increase in the growth rate of the government transfer income share. It is
important to note that in rural China, the primary source of income for poor households
is typically cultivation; therefore, these results suggest that the TPA policies have had a
significant impact on changing the livelihood strategy of poor households from simplicity
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to diversity. The coefficient of the growth rate of the wage income share is higher than
the growth rate of the government transfer income share, suggesting that the TPA policies
are development-oriented poverty alleviation policies. This implies that the policies are
designed to encourage the poor to escape poverty through their own labor, rather than
relying solely on policy subsidies.

Table 7. Effect of the TPA policies on indices of the change of livelihood strategies.

Variable

Growth Rate of Wage
Income Share

Growth Rate of Government
Transfer Income Share

(1) (2)

Policy effect 0.677 **
(0.009)

0.472 ***
(0.000)

Control variable Yes Yes
N 4702 4432

Notes: p-value in brackets; ***, ** represent significance levels of 1%, 5%, respectively.

Figure 3 presents graphical representations of each regression discontinuity estimate.
The result variables included the “wage income growth rate” and “government subsidy
income percentage growth rate”. The graphs show significant treatment effects on the
growth rate of the proportion of the wage income of poor households and the proportion
of government transfer.
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4.3. The Impact of TPA Policies on the Change of Livelihood Outcome

Finally, in Table 8, we examine the impact of the TPA policies on livelihood outcomes.
Columns (1) and (2) report estimates of the re-poverty rate and the re-poverty rate excluding
government transfers, respectively. The results indicate that the TPA policies significantly
reduced the probability of poor families returning to poverty, and this positive change was
not dependent on government subsidies. The difference between the two estimates is not
significant, indicating that the positive impact of the TPA policies on reducing re-poverty
rates was not due to government transfers.
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Table 8. Policy Effects of Livelihood Results.

Variable
Re-Poverty Rate Re-Poverty Rate

(Excluding Government Transfer)
Out-of-Marginal

Poverty Rate
Out-of-Marginal Poverty Rate

(Excluding Government Transfer)

(1) (2) (3) (4)

Coefficient −1.799 ***
(0.001)

−2.149 ***
(0.005)

1.944 **
(0.000)

1.621 ***
(0.000)

Control
variable Yes Yes Yes Yes

N 4383 3992 5118 5092

Notes: p-value in brackets; ***, ** represent significance levels of 1%, 5% respectively.

Columns (3) and (4) report estimates of the out-of-marginal poverty rate and out-
of-marginal poverty rate excluding government transfers, respectively. The results show
that the poor families assisted by the TPA policies could not only escape poverty but also
become more financially secure. The difference between the two estimates is not significant,
indicating that the positive impact of the TPA policies on improving livelihood outcomes
was not due to government transfers.

Figure 4 presents a plot of a change in livelihood outcome, including the “out-of-
marginal poverty rate”, “out-of-marginal poverty rate (excluding government transfers)”,
“re-poverty rate” and “re-poverty rate (excluding government transfer)”, against its net
income per capita (relative to the eligibility cutoff in 2016). The figures corroborate the
results shown in Table 8, showing positive treatment effects for the livelihood outcomes.

The results presented above demonstrate that the TPA policies have had a positive
impact on the livelihoods of poor families. Specifically, these policies have led to an increase
in the accumulation speed of livelihood capital and a shift in the livelihood strategy of poor
households from traditional farming to off-farm employment. These changes have resulted
in positive livelihood outcomes.

However, the study also revealed that the health and education levels of the labor
force in poor families were not significantly improved by the TPA policies in the short term.
Given that human capital plays a crucial role in enabling poor households to effectively
utilize other forms of capital, it is important for subsequent policies to prioritize initiatives
aimed at improving the human capital of poor households.

Furthermore, while promoting off-farm employment is a better livelihood strategy,
it should be noted that a significant portion of the rural labor force remains informally
employed. The outbreak of the COVID-19 pandemic has had a severe impact on small and
medium-sized enterprises, leading to numerous closures that pose significant challenges in
stabilizing employment for the poor during the pandemic.

4.4. Robustness Test

This section assesses the robustness of the study’s findings by examining alternative
specifications and explanations. To accomplish this, we present the outcome variables for
various bandwidths, including 0.75 CCT, 1.25 CCT, 1.5 CCT, and 2 CCT, in Table 9. Our
results show consistency with those obtained in the main specification, providing evidence
in support of the robustness of the model’s findings.

Finally, we conducted a placebo exercise by setting virtual cutoffs. Specifically, we
divided the official standard yuan into CNY 1000 and CNY 2000 to evaluate the “placebo”
effect of the TPA policies. If households above the TPA policies’ thresholds were experi-
encing sustainable livelihood changes, we would expect to observe similar reduced-form
effects in these placebo households. Table 10 presents the results of our robustness test,
which indicate that the targeted poverty reduction policy under the “placebo” poverty
reduction standard does not affect the sustainable livelihood variables. This outcome
aligns with our anticipated results and further strengthens the robustness of the FRD
estimation findings.
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Table 9. Inspection of Cutoffs at Different Window Widths.

0.75CCT 1.25CCT 1.5CCT 2CCT

Growth rate of livelihood capital 1.064 **
(0.042)

0.603 ***
(0.007)

0. 524 ***
(0.004)

0.408 ***
(0.003)

Growth rate of natural capital 0.863
(0.585)

0.037
(0.961)

0.052
(0.935)

0.183
(0.707)

Growth rate of physical capital 2.398 *
(0.099)

2.437
(0.028)

6.709
(0.016)

1.158 **
(0.039)

Growth rate of social capital 7.252
(0.111)

6.422 *
(0.055)

6.709 **
(0.016)

6.752 ***
(0.001)

Growth rate of financial capital 3.177 **
(0.046)

2.177 ***
(0.004)

1.820 ***
(0.003)

1.234 ***
(0.004)

Growth rate of human capital −0.455
(0.477)

0.830
(0.836)

−0.043
(0.874)

−0.014
(0.946)

Growth rate of wage income share 0.540 *
(0.051)

0.556 **
(0.041)

0.598 **
(0.013)

0.597 ***
(0.005)

Growth rate of government transfer
income share

0.709 **
(0.046)

0.553 ***
(0.001)

0.428 ***
(0.002)

0.283 ***
(0.018)
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Table 9. Cont.

0.75CCT 1.25CCT 1.5CCT 2CCT

Re-poverty rate −3.583 ***
(0.001)

−2.247 ***
(0.000)

−2.161 ***
(0.000)

−1.787 ***
(0.000)

Re-poverty rate
(excluding government transfer)

−4.461 ***
(0.004)

−2.555 ***
(0.000)

−1.979 ***
(0.000)

−1.820 ***
(0.000)

Out-of-marginal poverty rate 1.433 **
(0.016)

1.728 ***
(0.009)

1.926 ***
(0.002)

2.065 ***
(0.000)

Out-of-marginal poverty rate
(excluding government transfers)

1.115 **
(0.033)

1382 **
(0.020)

1.579 **
(0.004)

1.726 ***
(0.001)

Notes: p-value in brackets; ***, ** and * represent significance levels of 1%, 5%, and 10%, respectively.

Table 10. Placebo Test.

+1000 +2000

Growth rate of livelihood capital 1.310
(0.329)

−1.832
(0.208)

Growth rate of natural capital 0.341
(0.915)

42.032
(0.335)

Growth rate of physical capital 935.896
(0.364)

−125.227
(0.307)

Growth rate of social capital 2.915
(0.903)

−13.625
(0.369)

Growth rate of financial capital 0.685
(0.433)

−6.842
(0.349)

Growth rate of human capital 0.655
(0.178)

0.060
(0.981)

Growth rate of wage income share 0.929
(0.181)

−0.453
(0.863)

Growth rate of government transfer income share −10.104
(0.275)

−10.104
(0.422)

Re-poverty rate 1.547
(0.491)

−5.261
(0.291)

Re-poverty rate
(excluding government transfer)

−5.587
(0.291)

−4.260
(0.318)

Out-of-marginal poverty rate 1.711
(0.488)

−2.507
(0.289)

Out-of-marginal poverty rate
(excluding government transfers)

4.318
(0.543)

−2.303
(0.310)

Notes: p-value in brackets.

5. Heterogeneity Analysis
5.1. Classification of Rural Poverty Types

The present study builds on prior research examining the average impact of the TPA
policies on the sustainable livelihoods of poor households; however, given the complexity
of rural poverty in China, it is possible that the policy effects may differ across the various
subgroups of the poor.

In rural China, the reduction in poverty has been a significant accomplishment since
the introduction of the reform and opening-up policy; however, poverty remains a per-
sistent challenge, especially in the absence of farmers’ active participation in the market.
Farmers’ abilities and willingness to participate in the market are essential determinants
of their living conditions, and thus, the success of the development-oriented poverty
alleviation policy in China hinges on their engagement.

To account for potential heterogeneity in the policy effects, we categorized the poor
households into three subgroups based on their market participation: motivation shortage,
capacity shortage, and labor shortage. While the development-oriented poverty alleviation
policy in China emphasizes the importance of encouraging and supporting poor households
to participate in the market and work their way out of poverty, it is crucial to consider
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the policy effects on households that face barriers to market participation due to a lack of
ability or motivation.

Therefore, to examine the heterogeneity of the policy effects from the perspective of
market participation, we present the three categories of rural poverty based on farmers’
abilities and willingness to participate in the market in Table 11. This classification allows for
a more nuanced analysis of the policy effects on the different subgroups of poor households.
By taking a granular approach to examine the impact of the TPA policies on sustainable
livelihoods in rural China, we can gain a comprehensive understanding of the policies’
effectiveness and identify areas for improvement.

Table 11. Classification of Poverty Types and Measurement Indicators.

Poverty Type Causes of Poverty Indicator Description

Motivation shortage Low willingness to
participate in the market Families have a labor force with a low willingness to work À

Capacity shortage
Lack of technology Á Families have laborers who cannot find jobs because of a lack of skills

High cost of education Family dependency ratio due to school is more than 100%
Lack of access to
transportation Families with a labor force cannot find a job due to traffic

Labor shortage
Disabled family member The family has a labor force and is unable to work Â

Sick family members The average health of the family labor force is poor
No labor force The proportion of the household labor force is 0

Note: À Low willingness to work, namely, “If there is a suitable job, can you start to work within two weeks?” The
answer to this question is a low willingness to work = 2 Á. Lack of technology is measured by “the main reason
for not looking for a job in the past 12 months is lack of necessary training, skills, or experience” = 3 Â. The main
reason for not looking for work in the past 12 months is the loss of a labor force.

5.2. Differences in Policy Effects on Different Poor Groups

Table 12 provides a comprehensive analysis of the heterogeneous effects of the TPA
policies on the change of livelihoods of poor households, specifically examining their
impact on the change of livelihood capital, livelihood strategies, and livelihood outcomes.
The results demonstrate the complex nature of these policies and the significant variation
in their effects on low-income households, highlighting the need for targeted interventions
that take into account the unique circumstances and challenges faced by different groups
of people.

Table 12. Grouping Heterogeneity Analysis.

Labor
Shortage

No Labor
Shortage

Capacity
Shortage

No Capacity
Shortage

Motivation
Shortage

No Motivation
Shortage

(1) (2) (3) (4) (5) (6)

Growth rate of livelihood capital 1.942 **
(0.049)

0.607 *
(0.055)

0.408
(0.630)

0.420 **
(0.002)

0.085
(0.872)

0.765 **
(0.008)

Growth rate of natural capital 6.812
(0.482)

−2.509
(0.357)

4.926
(0.581)

0.427
(0.691)

−13.136
(0.297)

2.121
(0.184)

Growth rate of physical capital 9.507
(0.536)

2.363
(0.284)

−4.103
(0.344)

2.671 **
(0.018)

0.953
(0.780)

2.703 *
(0.056)

Growth rate of social capital 9.216
(0.664)

5.951 *
(0.066)

−2.935
(0.812)

6.531 ***
(0.000)

5.243
(0.533)

7.979 **
(0.040)

Growth rate of financial capital 1.984 *
(0.090)

1.056 **
(0.024)

−0.163
(0.917)

1.384 ***
(0.005)

0.531
(0.564)

1.816 ***
(0.005)

Growth rate of human capital 0.770
(0.381)

−0.186
(0.640)

−0.548
(0.806)

0.132
(0.395)

−1.627
(0.315)

0.902
(0.321)

Growth rate of wage
income share

0.288
(0.411)

0.428
(0.447)

0.735
(0.425)

0.667 ***
(0.006)

−0.380
(0.718)

0.868 ***
(0.009)

Growth rate of government
transfer income share

0.591 *
(0.071)

0.712 **
(0.020)

−0.183
(0.246)

−0.186
(0.179)

0.554
(0.209)

1.473
(0.265)



Sustainability 2023, 15, 6217 17 of 21

Table 12. Cont.

Labor
Shortage

No Labor
Shortage

Capacity
Shortage

No Capacity
Shortage

Motivation
Shortage

No Motivation
Shortage

(1) (2) (3) (4) (5) (6)

Re-poverty rate −2.527 **
(0.016)

−2.906 *
(0.063)

−0.270
(0.781)

−1.760 ***
(0.000)

−1.631
(0.244)

−2.454
(0.004)

Re-poverty rate (excluding
government transfer)

−2.041 ***
(0.007)

−2.572 ***
(0.000)

−0.202
(0.847)

−2.411 ***
(0.009)

−1.412
(0.293)

−2.707 **
(0.022)

Out-of-marginal poverty rate 1.581 *
(0.095)

1.749 *
(0.086)

1.368
(0.348)

1.861 ***
(0.001)

2.317
(0.266)

1.492 **
(0.012)

Out-of-marginal poverty rate
(excluding government transfers)

0.973
(0.284)

1.214 *
(0.066)

1.509
(0.323)

1.413 ***
(0.004)

2.175
(0.310)

0.985 *
(0.064)

Notes: p-value in brackets; ***, ** and * represent significance levels of 1%, 5%, and 10%, respectively.

The group of labor shortage, with the lowest endowment, contains the poorest house-
holds in rural China. For this group, the TPA policies’ assistance measures mainly included
increasing the proportion of medical insurance reimbursement, and providing for subsis-
tence allowances. Columns (1) and (2) present the policy heterogeneity of households with
a labor shortage and households without a labor shortage. Clearly, the total amount of the
livelihood capital was significantly positive in the group without power. This suggests
that the TPA policies have greatly improved the livelihood capital. The growth rate of
the financial capital and the proportion of government transfer income were significantly
positive in the sub-sample of labor shortage. This indicates that the groups lacking a
labor force have an increased proportion of medical insurance reimbursement and that the
government has guaranteed their freedom from poverty, thereby reflecting the accuracy of
the expenditure reduction and transfer payment.

Columns (3) and (4) in Table 12 present the heterogeneous effects of the TPA policies
on poor households with a capacity shortage and those with a high capacity, respectively.
Our analysis shows that in the sub-sample of households with capacity shortage, the
growth rates of the wage income, livelihood capital, and livelihood outcomes were not
statistically significant. In contrast, the households without a capacity shortage experi-
enced significantly positive policy effects on wage income growth, livelihood capital, and
livelihood outcomes. These findings highlight the importance of targeting policy interven-
tions to those households with specific needs and capacities. For instance, the TPA policy
focused on supporting children from poor families with a limited capacity through student
subsidies, skills training, and infrastructure improvement; however, our results indicate
that those policies have not had an immediate short-term impact on households with a
limited capacity.

Columns (5) and (6) in Table 12 present the heterogeneous effects of the TPA policies
on poor households with little motivation and those with high motivation, respectively.
Our results indicate an insignificant effect of the TPA policies on the change of livelihood
capital, livelihood strategy, and livelihood outcome for households with little motivation;
however, households with high motivation experienced significant improvements in these
areas due to the TPA policies. The supporting measures of the TPA policies for poor families
lacking motivation mainly included night schools and skills training for farmers. These
findings suggest that the TPA policies have not completely stimulated the endogenous
motivation of poor families to participate in the market. Further research is needed to
identify the factors underlying the lack of motivation and to develop more effective policy
interventions to address this issue.

In summary, our study provides important insights into the heterogeneous effects
of TPA policies on poor households in rural China. The aforementioned results indicate
that poor groups with a strong self-development capacity and market participation mo-
tivation have the advantage of factor endowment. Through the TPA policies, the speed
of livelihood capital accumulation has significantly improved, the livelihood strategy has
been optimized, and a livelihood result, that reflects that it is not easy to return to poverty
and to escape from vulnerability without relying on government transfer payments, has
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been formed. Poor families lack the labor force, have poor endowments, and cannot rely
on their ability to escape poverty. The TPA policies enable such groups to escape from
poverty through providing comprehensive security and increasing the reimbursement rate
of medical insurance. For the groups with a weak development ability and an insufficient
market participation motivation, the TPA policy has not completely removed the “poor
root” of such groups. In addition, the TPA policies have not been able to improve the
quality of nonagricultural employment for poor families with a sufficient labor force, a
relatively high market participation ability, and sufficient development motivation.

6. Discussion and Conclusions

In recent years, significant efforts have been made to investigate the effectiveness of
targeted poverty alleviation (TPA) policies; however, there has been a limited amount of re-
search exploring the impact of TPA policies on poor households’ sustainable livelihoods. To
address this gap in the literature, this study draws on the theoretical framework of sustain-
able livelihoods and uses data from the China Household Finance Survey (CHFS) from 2017
and 2019. The study employs the FRD method to deeply investigate the implementation
effect of the TPA policies.

The findings of the study indicate that the TPA policies have significantly improved
poor households’ sustainable livelihood capitals. In particular, there has been a significant
increase in the accumulation rate of livelihood capital, with the highest improvement
observed in social capital, followed by financial capital and material capital. These results
are consistent with previous experimental findings, such as those by Chao Yu (2022) [32].

Furthermore, the study highlights that the TPA policies have significantly increased
the proportion of wage income of poor households and have optimized their livelihood
strategies; however, the study also identifies the low stock of human capital in poor
households as a weakness of the TPA policies. In addition, the study emphasizes that poor
families who lack the impetus for development and the ability to participate in the market
require continued assistance.

The study found that while it did not directly examine the impact of COVID-19 on
poor households’ sustainable livelihoods, it could still provide policy recommendations
for preventing a mass return to poverty during the pandemic. The findings indicated that
targeted poverty alleviation (TPA) policies have significantly improved poor households’
sustainable livelihood capitals, which suggests that these policies have the potential to help
address the current crisis.

However, the study also revealed that migrant work is the primary livelihood strategy
among the poor, and the COVID-19 pandemic has disrupted economic activities, and
labor markets, resulting in job losses [53]. These impacts have been particularly severe
in high-poverty countries [54], where the majority of the population relies on informal
employment and lack social safety nets [55]. As a result, stabilizing their employment faces
significant challenges amid the COVID-19 pandemic.

To address these challenges, the study recommends strengthening the skills training
of the labor force of poor families and helping them improve their employment quality as a
follow-up force of the policy. Moreover, the study suggests that the follow-up policy should
include these two groups in the main monitoring scope to prevent them from returning
to poverty.

This analysis has some limitations, which should be addressed in future research. Due
to data limitations, we could only analyze the short-term effects of the TPA policies. The
concept of change of the poor and the accumulation of human capital is a long-term process.
The long-term effects of the TPA policies after 2020 should be further investigated.
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