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Abstract: The poverty alleviation microcredit policy is an important financial poverty alleviation
policy that has been widely implemented in China in recent years. However, whether this policy
can effectively increase the income of poor households is controversial. In order to measure the
implementation effect of the policy, we analyzed the mechanism of the poverty alleviation microcredit
on the income of poor households. Then, the paper used micro-survey data to conduct an empirical
test using the propensity score matching method to study its effect on the production income of these
poor households. The results show that the poverty alleviation microcredit positively affects the
production income of poor households, including those who are poor due to lack of funds and poor
households with female heads. Therefore, we should continue to implement the poverty alleviation
microcredit policy, and establish relevant supporting measures, such as strengthening agricultural
production capital subsidies, increasing agricultural production insurance, further improving the
implementation efficiency of the poverty alleviation microcredit policy, and increasing the income of
poor households.

Keywords: poverty alleviation microcredit; production and operation income; policy effect

1. Introduction

China has become the country with the largest reduction in the number of poverty-stricken
people in the world and the first developing country to achieve the poverty reduction goals of the
United Nations Millennium Development Goals, with a contribution rate of over 70% to global poverty
reduction. The poverty alleviation microcredit policy is one of the most important financial poverty
alleviation policies implemented to help poor households overcome difficulties when applying for
loans. Since the implementation of the targeted poverty alleviation strategy in 2013, the poverty
alleviation microcredit began to appear. The poverty alleviation microcredit policy is a kind of credit
based on microcredit and combined with the goal of poverty alleviation, which supports the industrial
development in poor areas and employment and entrepreneurship of the poor, such as planting,
breeding, and other production projects. In 2017, the implementation of the poverty alleviation
microcredit policy was further standardized. It is stipulated that the poverty alleviation microcredit
can only be used for the poor households who use it to expand production. Additionally, the loan
cannot be used for nonproductive expenditure of poor households such as building houses, financing,
purchasing household supplies, etc., as well as for government or enterprise. Theoretically, the poverty
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alleviation microcredit is the same as the microcredit, which is mainly focused on the market and
supplemented by the policy. Through the cooperation of the government, market, and society, it
provides microcredit for the poor households who have the will and ability to get rid of poverty,
but also face the shortage of funds. The poverty alleviation microcredit provides the poor households
with loans of less than 50,000 yuan and less than 3 years. The loan, without the need for guarantors
or collateral for poor households, is issued on the basis of the benchmark interest rate with financial
subsidies all interest and county-level risk compensation payments. At the same time, it is supported
by various financial services such as insurance, guarantee, and so on. In July 2019, the Notice on
Further Promoting Sound Development of Poverty Alleviation Microcredit was issued, serving as
both guidance and support for the poverty alleviation microcredit from the policy perspective at the
current stage and in the near future. According to the statistical data released by the State Council
Leading Group Office of Poverty Alleviation and Development, by the end of April 2019, the nation’s
poverty alleviation microcredit loans totaled 562.2 billion yuan, of which 307.4 billion yuan was repaid.
The loan-to-credit ratio (that is, the proportion of the number of poor households who have obtained
credit to the number of all the poor households who have been accurately identified and registered in
the poverty alleviation database.) for poor households increased from 2% in 2014 to 46% at the end of
2018, benefiting 14.2 million poor families [1].

The application process for the poverty alleviation microcredit is as follows: financial institution
and financial service departments of village, township, and county examine and approve credit rating
and granting to the poor households who have applied. Then, the poor households apply for loans.
Financial institutions independently determine the loan objects and amount, according to the credit
rating of the poor households, the scale of production projects, production cycle, and other standards.
Finally, financial institutions sign loan contracts with poor households, including the loan amount, loan
term, repayment regulations, etc., and grant loans to poor households. At the same time, government
departments and insurance companies jointly provide diversified insurance services and insurance
products for poor households, set up risk compensation for financial institutions, and reduce credit risk.
Government departments provide technical training, market information, and product sales services
for poor households to improve their self-development ability and credit utilization efficiency. It is
necessary for government departments to understand how poor households use the poverty alleviation
microcredit to prevent them from not being used in agricultural production. The poverty alleviation
microcredit needs a single repayment of principal on the maturity date and interest-paying monthly or
seasonal. There are two ways of financial subsidy interest. First, the poor households pay interest for
the credits when it is due. The interest will be fully subsidy by finance after review by government
departments. Second, according to the loan amount and interest rate, the finance will subsidize the
interest to financial institutions on a quarterly basis, which offsets the loan interest payable by the poor
households. Poverty alleviation microcredit, an innovative policy for financial poverty alleviation,
uses financial resources to promote industrial development, to drive economic development in poor
areas, and to contribute to poverty alleviation. Microcredit for poverty alleviation provides start-up
funds for poor households to develop agricultural production and to improve both their endogenous
motivation and self-development capabilities. Thus, the effects of the poverty alleviation microcredit
policy in China must be analyzed. For instance, how exactly did the poverty alleviation microcredit
help the poor? This paper presents an answer to this question and provides future promotion of sound
microcredit policy with theoretical support.

There are few studies on the effect of poverty alleviation microcredit. But many scholars noticed
the role that microcredit plays in poverty reduction. Poor households lack financial capital [2], and due
to the phenomenon of “elite capture” in the rural loan market, the proportion of poor farmers receiving
loans from financial institutions (excluding poverty alleviation loans) has decreased year-by-year [3].
Microcredit can effectively solve the problem of insufficient credit for disadvantaged groups [4], ease
the credit constraints of the poor and improve their quality of life [5], and increase the availability
of financial services and the ability of the poor population to counter poverty, provide financing
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opportunities to expand business [6], and increase their income [7–10]. Even the poorest are able to
benefit from the microcredit policy [11]. The poverty alleviation microcredit can improve the ability
to manage risks and alleviate the information asymmetry of banks, and greatly reduces the access
threshold of formal credit for farmers [12]. However, in contrast, some studies have suggested that
microcredit does not considerably increase the income of the poor [13]. For instance, agricultural loans
were reported to reduce the total income of low-income farmers due to the large living consumption
expenditure of them [14]. Poor households cannot make effective use of microcredit because of lack of
effective credit demand [15,16]. In addition, poor households can hardly reach the minimum capital
scale required by the investment threshold even if they obtain loans, because they receive serious
formal financial constraints [17]. All these points of view prove that the various study conclusions are
controversial and further research on the impact of microcredit for poor households is needed.

Various studies analyzed the poverty alleviation microcredit from different perspectives, such as
the risks and prevention, operational issues, use efficiency, and economic and social benefits, most of
which are in the form of empirical analyses, model research, and survey reports. However, studies are
lacking about the impact of the poverty alleviation microcredit on the income of poor households, and
researchers on the poverty reduction effect of the microcredit have not reached a consensus. Based on
micro-survey data, we empirically analyzed the impact of the poverty alleviation microcredit on
the production income of poor households. Combined with the estimated results and the relevant
literature, we discuss possible reasons for the poverty alleviation microcredit policies affecting poor
household income.

2. Theoretical Model

The “vicious circle of poverty” points out that the vicious circle of poverty has been trapped for a
long time, mainly due to the lack of capital and the serious shortage of capital formation [18]. If there
are credit constraints in the economy, reducing wealth inequality can actually stimulate economic
growth [19,20]. As the core element in the process of modern economic growth, financial development
changes the relationship between inequality and growth [21], which is one of the effective ways to
alleviate poverty [22]. In the credit market, the ownership and use right of capital can be separated.
When the marginal product of capital is decreasing, the rural economy and farmers’ income can be
improved by sharing capital equally among more farmers. However, credit constraints hinder the
sharing of capital equally, which is harmful to the growth of the rural economy and farmers’ income [15].
From the perspective of capital supply in the financial market, the interest rate in the financial market
is relatively high; therefore, the poor cannot obtain financing. With the wealth accumulation of the
rich, the capital supply in the financial market increases, the interest rate decreases, and the income
gap gradually narrows under the “trickle-down effect” [23]. From the perspective of the demand side
of funds, farmers’ formal loan funds are mainly used for production and operation [24]. Based on
the theory of productivity factors, farmers obtain loans to finance their production and operation
activities as inputs to production, and the welfare of the poor as outputs in some studies; the increase of
production and operation investment will significantly increase farmers’ income [25]. Farmers then use
the income growth from these loans for reproduction, expand the operation scale, improve operation
efficiency, and thus continue to increase their income [26,27]. However, the poor are worse off than
the rich concerning access to information, education, and entrepreneurship, so the marginal rate of
return of the poor is relatively low [28]. The influence channels of microcredit on the poor are as
follows: First, the income (or consumption) effect. According to life cycle theory, households should
allocate resources effectively in consumption and saving behaviors. Effective external financing is
conducive to the realization of cross period allocation of assets, thus affecting consumption smoothing
and maximizing household utility [29,30]. Second is the substitution effect. More investment time and
higher time cost offset the positive effect of income growth. For example, microcredit targets are mostly
women, with the increase of women’s non-agricultural employment, the opportunity cost of raising
children increases [31]. The poverty alleviation microcredit is a financial poverty alleviation policy that
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is different from rural financial marketization. The government provides free financial support for poor
households, and these households do not need to bear the opportunity cost of credit. As such, the poor
households, the financial institutions, and the government all constitute benefit-related bodies.

The above research provides a good analysis idea for this paper: Through increasing investment
in agricultural production and operation, the poverty alleviation microcredit has an impact on the
income of poor households and the utility of poor households, but the effect may be weak. In addition,
the poverty alleviation microcredit has a different effect on different poor households, such as men and
women. Based on this idea, combined with the analysis framework presented by Jia [10], we considered
how the poverty alleviation microcredit policy affects the optimal behavior decision making of poor
households and how this then affects their income process, and theoretically discussed the mechanism
of the poverty alleviation microcredit on the income of poor households. The main body of a rural
economy is divided into three categories: Fund demanders, which are composed of N families of the
same poor households; financial institution, which provides the poverty alleviation microcredit to the
poor households (in km); and the government, which provides agricultural production and operation
capital subsidies (in ks) to poor households, such as fertilizers, seeds, and circulation of agricultural
products, etc. Social relief, other than poverty alleviation microcredit, agricultural production, and
operation capital subsidy, is recorded as τt: The time endowment of each poor household (standardized
as 1 for the sake of simplicity) minus the labor time (lt) of agricultural production activities of each
poor household in period t, then the leisure time of each poor household is 1 − lt. Note that ρ is
the discount factor, kt is the capital investment of agricultural production and operation activities of
poor households in period t, at is the assets of poor households in period t, and A is the agricultural
production technology. Then, using the Cobb–Douglas production function to express the agricultural
production activities of poor households, assuming that the agricultural production technology remains
unchanged, the output in period t is:

yt = Akα
t 11−α

t , 0 < α < 1, (1)

where α and 1 − α are the elasticities of output with respect to capital and labor. The real use cost
of capital consists of three parts: First, the interest earned by abandoning the sale of capital and
saving the income; second, the depreciation of capital; and third, the cost of capital price changes.
Assuming that the capital price remains unchanged, the capital rent rate is rt, the capital depreciation
rate is δt, and the opportunity cost of capital is rt + δt. Both the poverty alleviation microcredit km

and the agricultural production and operation capital subsidy ks are part of the capital input kt in
the agricultural production of poor households. As the capital subsidy mainly includes the means
for life and production [32], which is the free fund issued by the government, and the government
subsidizes the interest on the poverty alleviation microcredit, km and ks do not involve the capital cost.
The capital use cost and net income of poor households in period t are calculated as per Equations (2)
and (3), respectively:

rK(t) = (rt + δt)(kt − ks − km), (2)

πt = Akα
t 11−α

t − (rt + δt)(kt − ks − km). (3)

The equation of period t asset accumulation of poor households is as follows:

.
at = πt + rtat − ct + τt, (4)

where at refers to the assets of poor households, rtat is the interest income of the assets of poor
households, and ct is the consumption of poor households in period t. Some studies showed that the
rural financial market system is not perfect, the loan constraints are widespread, and the agricultural



Agriculture 2020, 10, 293 5 of 19

production input of poor households does not exceed the sum of their own assets, capital subsidies,
or poverty alleviation microcredit funds. The loan constraint equation is expressed as:

kt ≤ at + km + ks. (5)

Under the fixed conditions of capital subsidy and poverty alleviation microcredit, and under the
restriction of lending constraint Equation (5), to maximize the income of poor households, the first-order
derivation of kt in Equation (3) is carried out, and the optimal capital investment equation is:

kt = min
{
[Aα/(rt + δt)]

1/(1−α)lt, at + km + ks
}
, (6)

which shows that the higher the production technology A of poor households, the larger the elasticity
of capital output α, the greater the labor time lt, the smaller the opportunity cost rt + δt, and the larger
the capital input of poor households. The maximum value is the sum of their own assets, capital
subsidies, and microcredit. The utility function of poor households is expressed as:

U = E0

∫
∞

t =0
e−ρt [ct(1− 1t)

θ]1−σ

1− σ
dt, σ, θ, ρ > 0, (7)

where E0 is the zero period expectation operator, θ is the leisure utility parameter, and σ is the coefficient
of relative risk aversion.

Using the objective function in Equation (7), under the constraints of the net income in Equation (3)
and the asset accumulation in Equation (4) of poor households in period t, the Hamiltonian function was
constructed to derive the consumption ct and agricultural production labor time lt of poor households
in the first order to maximize the expected utility. The first-order optimal condition is:

c−σt (1− lt)
θ(1−σ) = λt, (8)

θc1−σ
t (1− lt)

θ−θσ−1 = λt(1−α)Akα
t 1−αt . (9)

According to the Ramsey–Keynes optimal saving rule, namely, the Euler equation, there are:

.
λt/λt = ρ− rt, (10)

where λt is Hamiltonian multiplier, which represents the shadow price of the assets of poor households.
When utility is maximized, the marginal utility of consumption c−σt (1− lt)

θ(1−σ) is equal to the shadow
price of assets λt. The marginal utility of leisure is θc1−σ

t (1− lt)
θ−θσ−1, equal to the product of the

marginal output of labor (1−α)Akα
t 1−αt and the shadow price of assets λt. The change rate of asset

shadow price is equal to the actual discount rate ρ− rt.
As the current conditions of the rural financial market mechanism and the credit demand are

greater than the credit supply, the current financing mechanism cannot meet the demand of agricultural
production and operation. In Equation (6), the upper limit of loan constraint at + km + ks should be
less than the optimal capital input [Aα/(rt + δt)]

1/(1−α)lt, then the agricultural production investment
capital of poor households is:

kt = at + km + ks. (11)

When the economy reaches steady equilibrium,
.
λt =

..
at = 0, and Equations (8)–(11) can obtain

steady-state output:

y∗ =
A(1−α)[Aα/(rt + δt)]

1/(1−α)
− θτ+ θ(ρkm − δks)

1 + θ−α− θδα(ρ+ δ)−1
. (12)
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According to Equations (3) and (12), the net income of poor households in steady state can be
obtained as follows:

π∗ = (1−α)y∗ + (ρ+ δ)ks. (13)

Based on the net income of the poor households in the steady-state equilibrium of the economy,
the first-order derivations of the poverty alleviation microcredit km and the agricultural production
and operation capital subsidy ks are carried out, respectively:

∂π∗/∂km = θρ(1−α)/[1 + θ−α− θδα(ρ+ δ)−1], (14)

∂π∗/∂ks = [(1 + θ−α)(ρ+ δ) − θδ]/[1 + θ−α− θδα(ρ+ δ)−1], (15)

1 + θ−α− θδα(ρ+ δ)−1 > (1 + θ)(1−α) > 0. (16)

The numerator and denominator of Equation (14) are both positive, so ∂π∗/∂km > 0; that is,
the poverty alleviation microcredit can increase the net income of poor households because the poverty
alleviation microcredit effectively alleviates the credit constraints faced by poor households, increases
the investment in agricultural production capital and labor, and improves the effect of the poverty
alleviation microcredit to increase income. The denominator in Equation (15) is positive but the
molecular symbol is uncertain, so the effect of agricultural production and operation capital subsidy ks

on the net income of poor households is not clear. The analysis shows that the poverty alleviation
microcredit can increase the income of poor households, but it is not an inevitable phenomenon; instead,
it is the result of certain conditions. For example, poor households are homogeneous, only engaged in
agricultural production activities to obtain income, and their own assets, capital subsidies, and the
poverty alleviation microcredit are all put into agricultural production activities. Then, what is the
effect of the poverty alleviation microcredit on the income of poor households? In the following, we
used micro-research data for empirical study.

We formulated three hypotheses. First, the poverty levels of poor households are different,
and their own conditions are different. For poor households that are in poverty due to disability
and in poverty due to illness, due to the lack of labor capacity, they cannot increase their income
through independent labor, so they need to rely on social relief to overcome poverty. However, for
poor households with insufficient endogenous development motivation, if the government directly
distributes money and materials and provides free subsidies, they can only address their current
production and living difficulties. If the aid is stopped, poverty conditions easily return; thus, “blood
transfusion” poverty alleviation is not conducive to the sustainable development of poverty alleviation
policies. The poverty alleviation microcredit is an important measure of financial poverty alleviation
in China. It supports poor households in enlarge reproduction through financial subsidy interest,
effectively solving the problem of investment funds for the development and production of poor
households. It improves the endogenous power and self-development capacity of poor households,
and expands the production scale. The poverty alleviation microcredit has a long-term effect on poverty
alleviation and income increases, which is categorized as hematopoietic poverty alleviation [10].
However, various hypotheses state microfinance alleviates poverty, and poor households have
insufficient demand for microfinance [15]. Therefore, we constructed hypothesis 1:

Hypothesis 1 (H1). Excluding the influence of other factors, microcredit for poverty alleviation has a positive
effect on the increase in income of poor households.

Second, the poverty alleviation microcredit alleviates the financial constraints on the development
of poor households, stimulates the development momentum of these households, and enhances the
ability of independent development. The marginally poor households can only maintain their current
production and lifestyle due to their lack of funds or inability to bear business risks. If they are
provided with credit funds with repayment expectations, their ability and courage to expand their
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production and business scale can be increased [33]. However, those poor households that are at the
lowest income level, and that lack effective demand for loans and have the ability to work, find it
difficult to effectively use credit services [16]. The poverty alleviation microcredit policy requires that it
should be used precisely for the development and production of poor households, and the investment
industry and projects have certain market mechanisms to prevent and resolve risks and avoid the
excessive debt of poor households. With regard to whether poor households with a lack of funds can
increase their income to realize their long-term benefits, we formulated hypothesis 2:

Hypothesis 2 (H2). The poverty alleviation microcredit significantly affects the increase in the income of
households that are poor due to lack of funds.

Third, the main recipient of microcredit is women [31]. Microcredit can empower women
and improve their social status. Women better use microcredit and have a higher capital use rate.
In addition, they can meet their demand for production development and increase income, and thus
improve their social status [34–36]. However, other studies found that microcredit has no significant
impact on women’s empowerment [37]. Therefore, hypothesis 3 is proposed:

Hypothesis 3 (H3). The effect of the poverty alleviation microcredit is significant for poor households whose
heads are women.

Based on the above analysis of the theoretical framework of the poverty alleviation microcredit to
increase the income of poor households, the following empirical research was combined with field
survey data.

3. Research Design

3.1. Empirical Approach

There are some difficulties in evaluating the impact of credit on the income of poor households
as the following. First, the endogenous problem of loan cannot be avoided. The credit behavior
depends on the interaction between the supply of the bank and the demand of the poor households.
Under the influence of the poverty alleviation microcredit policy, credit and the loan amount are
not random. Whether or not the loan and the amount of loan exist self-selection. It is difficult to
judge whether the estimated credit effect is the credit constraint or the influence of the borrower’s
unobservable factors. If the borrower’s self-selection feature is not properly treated, the selectivity
deviation may reach 100%. Second, the effect of credit on the poor households with different income
levels is heterogeneous. The poor households with income near the poverty line and deep poverty
have different abilities. The efficiency of credit utilization is different, which makes the estimation
more complicated. In the aspect of loan income effect research, the Instrumental Variable Quantile
Regression (IVQR) model [38–40], Tobit model [41], random effect model [42], fixed effect model,
and instrumental variable method have been used. [43–45]. Many models fail to solve the problem
of farmers’ self-selection. In addition, there are many limitations in the selection and use of these
models. There are also many requirements in the form of functions and the distribution of error items.
It is also difficult to select tool variables. In order to estimate the impact of the poverty alleviation
microcredit policy, this paper compares the income difference of the poor households before and
after the implementation of the policy. The income difference is affected by many factors, so it is
necessary to eliminate the interference of other factors. In addition, poor households decide whether
to apply for and use loans according to the expected benefits of poverty alleviation microcredit,
which complicates the estimation of the average treatment effect on the treated (ATT), and it is
impossible to observe the income situation of poor households before they have received poverty
alleviation microcredit. Therefore, we used propensity score matching (PSM) proposed by Rosenbaum
and Rubin [46]. The advantage of PSM model is that it not only solves the problem of selection bias and
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biased estimate caused by “self-selection” of samples, but also solves the problem of many limitations
in the use of other models when dealing with the endogenous problem of variables. The sample data
were divided into an experimental group (poor households receiving poverty alleviation microcredit)
and a control group (those not receiving poverty alleviation microcredit), and the samples from the
two groups were matched one-to-one according to the matching principle so that the characteristics of
the samples from both groups were the same, which ultimately maximized the control of the sample
heterogeneity of both groups and separated the income changes caused by the poverty alleviation
microcredit from other factors. We then simulated the counter-factual state, then comparatively studied
the impact of poverty reduction microcredit on poor household’s income increase, and generated a
reasonable assessment of the effect of the poverty alleviation microcredit policies.

The logit model was used to screen the variables that affect the credit of poor households, select the
main variables that affect the credit of these households, and calculate the propensity score (P_score);
that is, the conditional probability of poor households to obtain the poverty alleviation microcredit
under the condition of a given sample observable characteristic X and to reduce the dimension of
matching standard:

p(Xi) = Pr(Di = 1|Xi) =
exp(βXi)

1 + exp(βXi)
, (17)

where exp(·)
1+exp(·) represents the cumulative distribution function of logical distribution; Xi is the

multidimensional vector, which represents the individual characteristics of the sample (matching
variable); and Di is the virtual variable of the policy: If the poor households received poverty alleviation
microcredit, the value is 1; otherwise, it is 0. β is the corresponding parameter variable and i is the
poor individual. The probability value p̂ (Xi) of a poor household’s access to the poverty alleviation
microcredit can be obtained by calculating the parameter estimation value of Equation (18); that is,
the propensity score of poor households’ access to the poverty alleviation microcredit in the sample.
The ith poor household’s propensity score is p (Xi), and the ATT of their access to the poverty alleviation
microcredit can be expressed as follows:

ATT = E[Y1i −Y0i|Di = 1] = {E[Y1i −Y0i|Di = 0, p(Xi)]}

= E{E[Y1i|Di = 1, p(Xi)] − E[Y0i|Di = 0, p(Xi)]|Di = 1}
= 1

NT

∑
i∈T YT

i −
1

NT

∑
j∈C λ

(
pi, pj

)
YC

j ,
(18)

where Y1i refers to the income of poor households receiving the poverty alleviation microcredit and
Y0i refers to the income of poor households not receiving poverty alleviation microcredit. Suppose
that in the case given by Xi, (Y0i, Y1i) is independent of Di, and the mean values of Y1i and Y0i are
independent of Di. NT is the sample number of poor households that received poverty alleviation
microcredit; T is the experimental group after matching; C is the control group before matching; YT

i is
the ith observation result of the control group that has obtained poverty alleviation microcredit; YC

j is
the jth observation result of the control group that has not obtained poverty alleviation microcredit;
pi is the prediction probability value of the ith poor households in the experimental group; pj is the

prediction probability value of the jth poor households in the control group; and λ
(
pi, pj

)
is the weight

function of pi and pj. Three matching methods can be used to obtain the ATT: k-nearest neighbor
matching, radius matching, and kernel matching. Different methods have different weight functions.
By substituting the result of Equation (17) into Equation (18), we can determine the impact of the
poverty alleviation microcredit on the income of poor households.

Because p (Xi) is a continuous variable, it is difficult to find two samples with an identical P_score,
which complicated the matching between the experimental group and the control group. In this study,
we first used the k-nearest neighbor matching method, which is widely used in the literature, and then
used radius matching and kernel matching to test the robustness. The k-nearest neighbor matching
finds the sample closest to the score of the experimental group in the control group according to the
P_score of the experimental group sample, which then forms a pair. Finally, the effect of access to
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the poverty alleviation microcredit was then evaluated on the income of poor households. PSM can
control the sample selection bias and endogeneity when no difference exists in the mean value of the
basic period variables between the two sample groups, and can estimate ATT to determine the real
effect of the poverty alleviation microcredit policy.

3.2. Sample and Data

The data used in this article were obtained from the survey data we collected when conducting
home visits to three provinces in central China in 2019. The survey implemented a multistage random
cluster design in three provinces, including 200 villages from 20 counties. In those sample villages,
the research team conducted questionnaire surveys with randomly picked 20–30 poor households
whose information was filed in the poverty-stricken household database regarding the poverty
alleviation microcredit. A total of 4400 questionnaires were obtained from the investigative research,
of which 4198 were valid after inputting, sorting, and screening all the information. According to the
provisions of the poverty alleviation microcredit policy, the loan provided to the poor households is
used for the development of production, and the loan term is within three years. Therefore, this paper
selects the poor households that use all the loans for the development of production and operation
activities, and are still within the loan term in 2018 (i.e., obtain loans between 2015 and 2018) as the
sample of poverty alleviation microcredit. Of the 4198 valid questionnaires, 677 were from poor
households that had received the poverty alleviation microcredit and 3521 from poor households that
had not. “Poor households” in this study refer to the poverty-stricken households that have been
accurately identified and registered in the poverty alleviation database. Since the poor households that
have been lifted out of poverty can still enjoy policy assistance, the poor households here include both
the ones who are out of poverty and those who are not yet.

The basic characteristics of the sampled poor households are described in Table 1. The number of
the heads of households aged 50–59 years old in the group (1), (3), (4), and (5) is the most. Male heads
in group (1) and (2) is more than female heads. Female heads in group (3) and (4) is more than male
heads. The poor households in the group (1)–(6) are the most, whose proportion of the family labor
force in total family members accounts for 25–50%. There are many poor households with agricultural
insurance coverage 100% of the sample, that is the area of insured crops is equal to the area of insurable
crops and the number of insured livestock equals the number of insurable livestock. In control groups,
there are lots of the poor households who did not have agricultural insurance. The annual household
production income of many poor households who obtained the poverty alleviation microcredit is
mainly concentrated in 10,000–50,000 yuan in 2018. The annual household production income of
many poor households without the poverty alleviation microcredit was less than 3000 yuan in 2018.
The number of the sample households in all groups are the poor households with annual household
production expenditure less than 3000 yuan in 2018 is the most. A few sample households were
poverty-stricken due to the lack of capital in the group (1), (2), (5), and (6).

3.3. Variable Selection and Descriptive Statistics

Combining the theoretical framework with existing research, we took the production income of
the poor households as the outcome variable, and selected eight matching variables including: First,
the basic characteristics of the poor households, i.e., sex, age, and causes of poverty. The education
level in poor households is generally low, and in agricultural production activities, the members of
the entire family have the ability to work jointly to use poverty alleviation microcredit. Therefore,
we did not use the educational level of the head of household as a control variable for empirical
analysis. Second is the family characteristics of poor households, including the total family number of
households and the number of laborers. Third is the poor households’ access to poverty alleviation
microcredit, that is, whether they received the poverty alleviation microcredit or not. Fourth is the
poor households’ production, i.e., annual household production expenditure, agricultural insurance
coverage. The selection and descriptions of specific variables are shown in Table 2.
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Table 1. Basic characteristics of the heads of poor households and their families.

Variable and Categories

Overall Sample Samples of Poverty
Caused by Lack of Funds

Samples of Female Heads
of Households

Experimental Control Experimental Control Experimental Control

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

The age of the
head of a poor

household

30 and below 2 27 0 1 1 14
30–39 41 159 12 26 17 84
40–49 184 664 22 77 83 313
50–59 318 974 51 110 142 490

60 and above 132 1697 19 107 48 764

The sex of the
head of a poor

household

Male 386 1856 50 151 – –

Female 291 1665 54 170 – –

Proportion of
family labor
force in total

family members

0–25% 43 1052 3 32 16 454
25–50% 286 1341 42 144 117 648
50–75% 191 655 27 70 91 321

75–100% 157 473 32 75 67 242

Agricultural
insurance
coverage

0 144 1962 23 166 73 954
0–25% 3 21 0 0 3 12
25–50% 32 147 3 10 7 89
50–75% 27 40 4 11 8 18

75–100% 22 92 4 11 5 55
100% 449 1259 70 123 195 537

Household
production

Income in 2018

0–3000 yuan 87 1705 11 130 36 806
3000–5000 yuan 76 409 14 34 31 215

5000–10,000 yuan 138 670 24 74 60 309
10,000–50,000 yuan 282 670 44 79 130 310

50,000 yuan and
above 94 67 11 4 34 25

Household
production

expenditure in
2018

0–3000 yuan 335 2827 50 250 129 1350
3000–5000 yuan 94 341 16 28 47 151

5000–10,000 yuan 106 226 22 35 52 111
10,000–50,000 yuan 114 117 12 7 52 49

50,000 yuan and
above 28 10 4 1 11 4

Poverty caused
by lack of funds

Yes 104 321 - - 54 170
No 573 3200 - - 237 1495

Table 2. Descriptive statistical results of the variables.

Variable Description

Experimental Control

Mean SD Mean SD

(7) (8) (9) (10)

income
The income obtained by a poor household

through production and operation activities in
2018, such as agriculture, industry, etc. (yuan)

22,210 33,753.12 6471 13,521.00

age Actual age of the head of a poor household 52.98 9.26 58.79 12.29

sex Sex of the head of a poor household (male = 1;
female = 0) 0.57 0.50 0.53 0.50

family Total number of family members of a poor
household 4.29 1.46 3.39 1.75

labor The number of a poor household aged 16 to 60
who are able to work, except for students 2.50 1.08 1.58 1.23

expend Production Expenditure of poor households in
2018 (yuan) 8739 22,251.15 2144 6500.07

Ari_Ins Proportion of agricultural insurance coverage of
a poor household (%) 74 40.81 41 47.37

reason Poverty caused by lack of funds (yes = 1; no = 0) 0.15 0.36 0.09 0.29

As seen from columns (7) and (8) in Table 2, the average annual household production income
of the experimental group in 2018 was 22,210 yuan, and the average annual household production
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expenditure of poor households in 2018 was 8739 yuan. The average proportion of agricultural
insurance coverage is 74%. The heads of 57% of the sample in the experimental group were male family
members. The average age of the poor individuals was 53 years old, while the average family size
was four persons, and the average number of laborers in one family was two or three. Of the families,
15% were poverty-stricken due to the lack of capital. In columns (9) and (10) in Table 2, the average
annual household production income of the control group in 2018 was 6471 yuan, and the average
annual household production expenditure of poor households in 2018 was 2144 yuan. The average
proportion of agricultural insurance coverage is 41%. The heads of 53% of sample in the experimental
group were male family members. The average age of the poor individuals was 59 years old, while the
average family size was four persons, and the average number of laborers in one family was two or
three. Of the families, 9% were poverty-stricken due to the lack of capital.

4. Results

According to the propensity matching scoring method (PSM), combined with the guidance for
the implementation of PSM [47], first, the logit model was used to estimate the probability of poor
households receiving poverty alleviation microcredit, and then a balance test was performed, in
which whether or not poor households who had obtained the poverty alleviation microcredit was
used as an explanatory variable; those that had were marked as one, and those that had not as zero.
The attributes of poor households, including sex, age, total number of family members, family labor
force, cause of poverty, annual household production expenditure, and proportion of agricultural
insurance coverage, were used as control variables. The propensity scores of the poor households
for receiving the poverty alleviation microcredit were estimated, and then a balance test between the
experimental group and the control group was conducted. Secondly, given the probability of obtaining
microcredit, the three methods, k-nearest neighbor matching, radius matching, and kernel matching,
were used to calculate the ATT of poverty alleviation microcredit. Sample matching between those who
obtained microcredit and those who had not was conducted, and the impact of the poverty alleviation
microcredit on production income was estimated to reduce the selection biases. Finally, a robustness
test was performed on the model and the estimated results.

4.1. Propensity Score Estimation

We adopted the logit model to estimate propensity scores, selected the main factors that affect
the ability of the poverty-stricken households to obtain microcredit, and used the corresponding
predicted values as the propensity scores of poor households to obtain poverty alleviation microcredit.
The estimated propensity scores of the matching variables are shown in Table 3. Among the selected
variables, except for the variable of “sex of the head of a poor household” and “the total number
of family members of the poor households”, all other variables showed significant effects on poor
households’ access to poverty alleviation microcredit, including the age of the head of a poor household,
the number of labor force of a poor household, annual household production expenditure, proportion
of agricultural insurance coverage, and causes of poverty.

Except for the variable of “causes of poverty” that has a significant positive effect at the 5% level,
the other four variables showed significant effects at the 1% level. First, the age of the head of poor
households had a significant positive effect on poor households’ access to the poverty alleviation
microcredit at the 1% level. Variable ageaq (age square), had a significant negative effect at the 1% level,
indicating that within a certain age range, the older the heads of the poor household, the easier it was to
obtain poverty alleviation microcredit. Influenced by the traditional concept, the older poor households
are relatively conservative in loan financing, and generally use their own funds for production activities.
In addition, the older poor households have relatively low education level, while the younger poor
households lack life experience, so they are unable to effectively use loan [27]. Second, the number of
labor members of poor families had a significant positive impact on poor households’ access to poverty
alleviation microcredit. People with labor ability can invest more labor intensity and more labor time
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in production activities, and create more labor value, which is the backbone force for poor families to
obtain production income. Third, the production expenditure has a significant positive impact on poor
households’ access to poverty alleviation microcredit. The larger the scale of agricultural operation,
the stronger the financial demand. Fourth, the proportion of agricultural insurance has a significant
positive impact on poor households’ access to poverty alleviation microcredit. Due to the high risk of
natural conditions and price of agricultural products, agricultural insurance can promote investment
behavior of agricultural production technology, and stabilize the expected income of farmers [48–51].
Fifth, the cause of poverty has a significant positive impact on poor households’ access to poverty
alleviation microcredit. Due to the lack of development and operation funds, some poor households
have low household income. The poverty alleviation microcredit is a targeted poverty alleviation
policy to meet the credit needs of the poor, improve the production and living conditions of poor
households, and help them increase income. However, the sex of the head of a poor household and
total number of family members of a poor household did not have a significant impact on their access
to poverty alleviation microcredit. The possible reasons include: The poverty alleviation microcredit
applied by the heads of poor households is jointly used by family members in the development of
production, so the relationship between access to credit and the sex of the head of poor household is
not obvious. Besides, for poor families with a large population, most of the members are elderly or
children who cannot provide effective labor and have a relatively higher cost of living, which means
the household’s ability to repay the loans is limited. Therefore, the sex of the head of a poor household
and total number of family members of a poor household did not play an important role in affecting
whether the poor household can obtain poverty alleviation microcredit. Therefore, this paper chose
five variables for matching: The age of the heads of the poor households, the number of labor force of
the poor households, the production expenditure, proportion of agricultural insurance coverage of the
poor households, and poverty caused by lack of funds.

Table 3. The propensity score estimation results of matching variables.

Variable Description
P-Score: Logit Regression

(11)

age Actual age of the head of a poor household 0.11 ***
(2.95)

sex Sex of the head of a poor household (male = 1; female = 0) 0.15
(1.60)

family Total number of family members of a poor household 0.00
(0.07)

labor The number of a poor household aged 16 to 60 who are able to work,
except for students

0.40 ***
(7.34)

expend Production Expenditure of poor households in 2018 (yuan) 0.00 ***
(7.40)

ari_ins Proportion of agricultural insurance coverage of a poor household
(%)

0.01 ***
(11.88)

reason Poverty caused by lack of funds (yes = 1; no = 0) 0.35 ***
(2.58)

ageaq Ageaq = age × age −0.00 ***
(–3.70)

incomesq Incomesq = income × income −0.00 ***
(−2.57)

Note: T-statistics in parenthesis. *** Parameters statistically different from 0 at the 1% probability level.

4.2. Balance Test

We tested the matching balance between the experimental group and the control group of the
all sample. Table 4 shows the results of the error elimination of the main variables, which were
generated after using the k-nearest-neighbor matching method to evaluate and match the income
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impact of microcredit on the poor households. Compared with the mean before matching, the standard
deviations of most of matching variables were less than 10%. Most t-test results did not reject the
original hypothesis that there was no systematic difference between the experimental group and the
control group. Only one variable, expend, was found to have a systematic relationship between the
experimental and control groups. After matching, the standard deviations of each variable decreased
considerably, suggesting that the individual differences between the experimental group and the
control group were partially eliminated. The standard deviations both before and after matching are
shown in Figure 1, indicating that the differences decreased between the experimental group and the
control group after matching.

Table 4. Balance test of k-nearest neighbor matching.

Variable
Mean before Matching Mean after Matching

% Bias
t-Test

Experimental Control Experimental Control t p > t

age 52.98 58.79 52.98 52.60 3.50 0.72 0.47
sex 0.57 0.53 0.57 0.60 –5.00 –0.92 0.36

family 4.29 3.39 4.29 4.44 –8.90 –1.68 0.09
labor 2.50 1.58 2.50 2.57 –5.90 –1.11 0.27

expend 8738.40 2144.40 8738.40 6007.90 16.70 2.53 0.01
age_ins 74.18 40.76 74.18 77.23 –6.90 –1.40 0.16
reason 0.15 0.09 0.15 0.16 –0.60 –0.09 0.93
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Figure 1. Standard deviation of the covariates before and after matching.

Figure 2 depicts a distribution map of poor households’ propensity scores in the experimental
and control groups. The figure shows that 20 sets were matched according to the propensity scores of
the experimental and control groups, and each set was a temporary interval. The matching results
of the experimental and control groups in terms of the propensity scores appear to be quite accurate,
as most observed values are within the common value range, and the number of samples lost during
the process of propensity score matching is small. The deviation between the average effect of the
treatment on the treated estimated by the matching method and the estimated result obtained from
random samples was small.

4.3. Income Increase Effect of the Poverty Alleviation Microcredit Policy

We used radius matching, k-nearest neighbor matching, and kernel matching to calculate the
ATT of the poverty alleviation microcredit in three sample groups: All poor households, those whose
poverty was caused by a lack of production funds, and those whose heads were women. The results
after calculation are shown in Table 5. All three matching methods generated quite similar conclusions
and most of the results passed the significance test at the 1% level. Only when the head of household
is female, the average treatment effect after matching is significant at the level of 5%. The matching
results indicate the positive effect of the poverty alleviation microcredit on the production income
increase of poor households. Take the radius matching method as an example:
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First, the poverty alleviation microcredit had a positive effect on the production income increase
of the entire sample production. Before the sample matching, the average production income of poor
households receiving the poverty alleviation microcredit and poor households not the receiving poverty
alleviation microcredit in 2018 were 22,210 yuan and 6471 yuan, respectively, a difference of 15,739 yuan.
After the samples were matched, the average production income of the two groups of poor households
in 2018 was 20,015 yuan and 13,979 yuan, respectively, with a difference of 6036 yuan, a decrease of
9703 yuan compared with that before the matching. That is, the production income of poor households
after receiving the poverty alleviation microcredit was increased by 6036 yuan compared with that
before the loans were issued. This shows that for all of the sampled poor households, the income can
be increased if they obtain the poverty alleviation microcredit and use it in the production activities.
Therefore, hypothesis 1 is supported. Excluding the influence of other factors, the poverty alleviation
microcredit has a positive effect on the increase in production income of poor households.

Second, the poverty alleviation microcredit had a positive effect on the production income increase
of those who were poor due to a lack of funds. Before the sample matching, the average production
incomes of poor households receiving the poverty alleviation microcredit and poor households not
receiving the poverty alleviation microcredit in 2018 were 22,258 yuan and 7200 yuan, respectively,
a difference of 15,058 yuan. After the samples were matched, the average production income of
the two groups of poor households in 2018 was 15,557 yuan and 7935 yuan, respectively, with a
difference of 7622 yuan, a decrease of 7436 yuan compared with that before the matching. That is,
the production income of poor households after receiving the poverty alleviation microcredit was
increased by 7622 yuan compared with before the loans were issued. This shows that for the sampled
poor households that were poor due to a lack of funds, the income can be increased if they obtain the
poverty alleviation microcredit and use it in production activities. Therefore, hypothesis 2 is supported.
Excluding the influence of other factors, the poverty alleviation microcredit has a positive effect on the
increase in production income of poor households that were poverty-stricken due to the lack of capital.

Third, the poverty alleviation microcredit had a positive effect on the production income increase of
those poor households whose heads were female. Before the sample matching, the average production
incomes of poor households receiving the poverty alleviation microcredit and poor households not
receiving the poverty alleviation microcredit in 2018 were 21,922 yuan and 6168 yuan, respectively,
a difference of 15,754 yuan. After the samples were matched, the average production income of the two
groups of poor households in 2018 was 18,342 yuan and 10,355 yuan, respectively, with a difference of
7987 yuan, a decrease of 7767 yuan compared with that before the matching. That is, the production
income of poor households in this sample group after receiving the poverty alleviation microcredit
was increased by 7987 yuan compared with that before the loans were issued. This shows that for the
sampled poor households whose heads were female, the income can be increased if they obtain the
poverty alleviation microcredit and use it in production activities. Therefore, Hypothesis 3 is accepted.
That is, excluding the influence of other factors, the poverty alleviation microcredit has a positive effect
on the increase in production income of poor households whose heads are female.
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Table 5. The effects of the poverty alleviation microcredit policy on the production income of
poor households.

Sample Experimental Control Difference t-Stat

Radius
matching

Overall sample unmatched 22,210 6471 15,739 20.43 ***
matched 20,015 13,979 6036 5.28 ***

Samples of poverty
caused by lack of funds

unmatched 22,258 7200 15,059 4.86 ***
matched 15,557 7935 7622 3.99 ***

Samples of female heads
of households

unmatched 21,922 6168 15,754 12.99 ***
matched 18,342 10,355 7987 5.36 ***

K-nearest
neighbor
matching

Overall sample unmatched 22,210 6471 15,739 20.43 ***
matched 21,607 15,835 5771 4.37 ***

Samples of poverty
caused by lack of funds

unmatched 22,258 7200 15,059 4.86 ***
matched 15,176 13,123 2053 0.74 ***

Samples of female heads
of households

unmatched 21,922 6168 15,754 12.99 ***
matched 17,980 13,892 4087 2.48 **

Kernel
matching

Overall sample unmatched 22,210 6471 15,739 20.43 ***
matched 21,607 16,373 5233 4.31 ***

Samples of poverty
caused by lack of funds

unmatched 22,258 7200 15,059 4.86 ***
matched 18,300 7981 10,319 3.93 ***

Samples of female heads
of households

unmatched 21,922 6168 15,754 12.99 ***
matched 19,164 11,965 7199 4.61 ***

Note: ** Parameters statistically different from 0 at the 5% probability level. *** Parameters statistically different
from 0 at the 1% probability level.

5. Discussion and Conclusions

We used the micro-survey data of 4198 poor households in central China to systematically
study the effect of the poverty alleviation microcredit policies on the production income of poor
households through the logit model and the propensity score matching method. The research analysis
showed that important factors affecting poor households’ possibility to receive the poverty alleviation
microcredit include: The age of the heads of poor households, the number of family laborers, production
expenditure of poor households, proportion of agricultural insurance coverage of poor households,
and the lack of funds as one of the poverty causes. The results showed that the production income of all
the sampled poor households after receiving the poverty alleviation microcredit was increased by 6036
yuan, the production income of poor households that were poor due to a lack of funds after receiving
the poverty alleviation microcredit was increased by 7622 yuan, and the production income of poor
households whose heads were female after receiving the poverty alleviation microcredit was increased
by 7987 yuan. The main reasons why the poverty alleviation microcredit helps the poor households
to increase their production income are as follows: Firstly, the microcredit can alleviate financial
exclusion, to help the poor to resist economic shocks, enhance risk resistance, significantly improve
the anti-poverty ability of the poor, and help them out of poverty in the long term [52,53]. On the
one hand, the microcredit provides poor households with capital to purchase fixed assets, expand
production scale, innovate technology, improve labor productivity, and increase income. If other
conditions remain unchanged, it is possible to increase expenditure on children’s education, nutrition,
health, and leisure, and ultimately reduce poverty. On the other hand, access to loans reduces income
volatility, which will alleviate poverty [7,8,54–58]. Secondly, through the “trickle effect” and income
distribution effect of economic growth, the microcredit improves the income and living standard of
poor families and indirectly alleviates poverty [59–63].

Based on the above conclusions, in order to further promote poor households to develop production,
improve income, shake off poverty for long-term, and achieve the goal of poverty alleviation of the rural
poor under the current standard in 2020, from a long-term perspective, this paper puts forward the
following policy implications on the poverty alleviation microcredit policy: First, the poverty alleviation
microcredit played an important role in supporting poor households to develop agricultural production
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and to increase their income. In order to eliminate poverty, we should continue to implement the
poverty alleviation microcredit policy and increase the share of the poverty alleviation microcredit in
the total loans of farmers. Second, agricultural production insurance should be vigorously promoted,
along with improving the supporting measures for the poverty alleviation microcredit, enhancing the
protection and strength, transferring the risks of agricultural production and operation, increasing the
production income of poor households, and raising the credit repayment rate of financial institutions.
Third, capital subsidies should be increased for agricultural production, and large-scale production
should be encouraged. Most agricultural production is small scale with a low production efficiency
and weak ability to resist risks. Through the issuance of capital subsidies for agricultural production
and operation, poor households could be guided to jointly and uniformly produce, process, transport,
and sell agricultural products. This would help to achieve scale effects and effective resource allocation,
which leads to an income increase for poor households. This paper holds that capital investment is
an important factor for poor households to develop agricultural production. At the same time, it
should be supplemented by relevant supporting measures to establish a support mechanism to further
improve the efficiency of the poverty alleviation microcredit policy and to reduce poverty through an
income increase for poor households.

This study has some limitations. For instance, this paper uses survey data for analysis. The samples
are only distributed in three provinces and 20 poverty-stricken counties, not covering all provinces in
the country. The poverty alleviation microcredit involves loans and interest subsidies, both of which
have an impact on the income of poor households. Limited by data, this paper only analyzes the effect
of loans on the income of poor households. Besides, sample data were only collected once in 2019,
which fails to reflect the long-term effect of the implementation of the poverty alleviation microcredit
policy. Some variables are likely to have an endogeneity problem. The analysis results have a certain
degree of deviation, which will be the direction of further research. More abundant sample panel
data are needed. In-depth study on the impact of the poverty alleviation microcredit policy on the
income of poor households is also needed. The research on the implementation effect of the poverty
alleviation microcredit policy is helpful to the further adjustment and optimization of the financial
poverty alleviation policy.
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