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Abstract: Educational investment of families in their children is related to the sustainable devel-
opment of both individuals and society. This paper uses data from China Family Panel Studies to
study the impact of rural parents’ internal migration on education investment in left-behind children
in China. The results show that parental internal migration has a significant negative impact on
educational investment in left-behind children. The results persisted after further treatment for
endogeneity and multiple robustness tests. Mechanism analysis shows that while increasing the
family income, rural to urban migration reduces parents’ recognition of children’s education, thus
reducing the family’s investment in left-behind children’s education. Heterogeneity analysis reveals
that the negative impact of both parents’ going out was the largest, followed by only the father going
out, while only the mother going out was no longer significant. The negative effect of inter-provincial
out-going is greater than that of intra-provincial out-going. Girls were negatively affected more than
boys; middle school students were more affected than primary school students. Our findings suggest
it is necessary to further eliminate labor market discrimination caused by household registration and
improve educational quality of rural public schools. The lessons learned from China are valuable for
other developing countries with large numbers of rural citizens migrating to cities.

Keywords: parental migration; left-behind children; family education investment; shadow education

1. Introduction

Education is a basic human right, and it is central to achieving sustainable develop-
ment. For individuals, education can increase the probability of employment, increase
labor productivity and income, and reduce poverty [1–3]. Furthermore, education has
non-monetary benefits. Education can bring about better health, more engaged citizenship,
as well as better life choices [4–6]. For society, first, education generates material benefits
by increasing productivity, boosting economic growth, and promoting poverty reduction
and long-term development [7–9]. Second, education brings non-material benefits to social
development through increasing social mobility, citizen participation, better institutional
provision, and social cohesion [10,11]. Hence, improving the level of individual education
is crucial to sustainable development, both for individuals and society.

Family education investment plays an important role in improving the educational
levels of offspring. The public sector is undoubtedly an important provider of educational
investment [12], but for the vast number of developing and less developed countries, the
public sector has limited financial resources and mainly invests in areas that promote rapid
economic growth in the short term [13]. Often, it can only guarantee the universalization
of basic education and education fairness. Therefore, family education investment from
the private sector is important for high-quality human capital accumulation [14]. It is
the parents who have the right to decide whether to invest in their children’s education
when the children are young. The children themselves are more in a passive position. If
parents pay attention to children’s education, increase their investment in their children’s
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education, and let their children receive high-quality education, the final education level of
children will be higher; on the contrary, less investment in education will affect the quality
of education children receive and ultimately have a negative impact on the children’s
educational achievement.

Internal rural–urban migration is considered one of the main ways to escape poverty
and a primary feature of economic development in developing countries [15]. Migration out
of agriculture is generally associated with improved living standards of migrant families.
Increases in out-migration can lead to increased investment in assets related to agricultural
production and other investments in source communities [16]. The study of migration as
an economic process has a long history [17,18].

However, the effects of migration on source households and family members can
be complex. For instance, it is common in developing countries for one or both parents
to migrate out for work while leaving their children home with one parent or other rela-
tives [19,20]. When children are left behind, they risk facing negative consequences for their
education [21]. In recent years, researchers have raised concerns about the potential negative
effects of migration on the education of the children who are left behind in rural areas [22].

In China, with the continuous increase in the scale of rural migrant workers, the
number of left-behind children has also increased rapidly [21]. In China, left-behind
children are children under the age of 18, who live in their original domicile, but do not
live together with their parents, as either one parent or both parents have migrated. They
are also called LBC [23]. Data show that the number of rural residents who went out
to work has increased from 20 million in 1990 to 174.3 million in 2019 in China (Data in
1990 come from the National Population Census. Data in 2019 come from the Monitoring
Reports of Rural Migrant Workers. The National Bureau of Statistics (NBS) of China), and
the rural–urban migration population has increased by nearly 8eight times in less than
30 years. The number of left-behind children also increased from 26.99 million in 2000 to
40.51 million in 2015 in China (Data in 2000 come from Population Censuses. Data in
2015 come from the 1% National Population Sample Survey (also called “mini-census”).
The National Bureau of Statistics (NBS) of China). As a vulnerable group, the education
and health of LBC have received extensive attention from the government, media, and
academic researchers.

Existing studies on the education of LBC mainly focus on academic performance and
academic achievement, but there is a lack of research on the educational investment behav-
ior of parents of LBC. For example, studies have shown that rural–urban migration has a
negative impact on LBC’s academic performance in Uganda and China. Some studies also
found that rural–urban migration has a negative impact on children’s years of education
in Mexico and China [21,23]. However, little attention has been paid to how migration
affects parents’ educational investment in LBC. Research on this issue can further deepen
the understanding the reasons behind the impact on children’s educational outcomes.

China is a compelling place to study internal migration and its consequences for LBC in
rural areas for two reasons. First, China has unprecedented labor migration, with dramatic
increases in the number of migrants in the past decades. Second, the left-behind population
in China is to a large extent an outcome of institutional processes [24], in particular, the
long-standing bifurcated social institution, which is usually called hukou (the residential
registration system). The system categorizes all citizens into a rural–urban dichotomy
(rural residents are registered with rural hukou; urban residents are registered with urban
huko), which has led to various structural and social barriers in migrants’ access to public
services and the labor market in urban areas.

So, the overall goal of this study is to examine the effect of internal migration on LBC’s
educational investment in China. This paper uses the 2012 data from Peking University
Chinese Family Panel Studies (CFPS) to answer the above questions. On the basis of theo-
retical analysis, the paper first uses the OLS model for benchmark regression, and then uses
the double robust model to solve possible endogeneity problems. Additionally, the article
tests the robustness of its results by replacing the control variable, replacing the dependent
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variable, and replacing the estimate model. This paper not only provides empirical support
for a deep understanding of the impact of internal rural–urban migration on educational
investment in LBC, but also helps to understand how urbanization influences people’s
perceptions and behaviors. In addition, this study has significance for formulating relevant
policies to improve the level of rural human capital, expand the middle-income group, and
achieve the goal of common prosperity for China. In the end, the lessons learned from
China are valuable for other developing countries with large numbers of rural citizens
migrating to cities.

The remainder of the paper is organized as follows: Section 2 first analyzes family
educational investment theoretically and then develops our hypothesis. Section 3 presents
the research design, and Section 4 reports the estimated results with primary regression,
endogeneity treatment with Inverse Probability Weighted Regression Adjustment model
(IPWRA) and Augmented Inverse Probability Weighting model (AIPW), robustness test, im-
pact mechanism analysis, and heterogeneity discussion. Section 5 provides the conclusion,
possible policy recommendations, as well as research limitations.

2. Literature Review and Hypotheses Development
2.1. Theoretical Analysis of Family Education Investment

As an important channel that affects the accumulation of human capital, family ed-
ucational investment is closely related to the family’s income level, and it is also one of
the core factors that many researchers focus on. Ideally, if there are no credit constraints,
each household would make an optimal investment in education, eventually achieving an
equal return on educational investment and a return on other investments [25,26]. This
means that household investment in education is independent of income. However, the
reality is that poor families are often faced with borrowing constraints, and the level of
educational investment cannot reach the optimal level. In this context, family income is
closely related to the level of educational investment. Taking Guangdong Province in China
as an example, Li Puliang and Jia Weili found that family income has a significant positive
impact on rural residents’ willingness to invest in their children’s education [27]. Research
by Zhou Chunfang and others also shows that families with abundant economic capital
invest more in their children’s education [28,29].

Apart from credit constraints, perceptions of the need to invest in children also influ-
ence family educational investment. Ideas influence behavior, and if parents perceive the
importance of investing in their children’s education, they will increase their investment.
Conversely, if parents find it unimportant to invest in children’s education, they may
further reduce their investment [30,31]. From an investment perspective, whether to invest
in children depends on the comparison of the costs and benefits. If the expected benefit
of investing in children’s education is greater than the cost, then the value of investing in
children’s education is greater, and parents will believe that investing in their children’s
education is more important. However, if the cost of investment is less than the expected
return, the value of investing in children’s education will be weakened, parents’ perception
of the necessity of investing in their children’s education will be weakened, and there will
be a lack of motivation to invest in their children’s education, thus reducing investment [32].

2.2. Hypotheses Development of Parents’ Internal Migration on Education Investment of LBC

Parental migrant out-work may have a positive impact on educational investment
in LBC by easing family budget constraints (see Figure 1). Due to more employment
opportunities and higher wage levels in cities, migration increases household income
and eases economic constraint on households, thus allowing them to invest in children’s
education [18–20]. As mentioned above, household income status is closely related to the
level of educational investment. Therefore, rural parents’ migration has a positive impact
on educational investment in LBC by increasing family income.
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At the same time, internal migration may also have a negative impact on the educa-
tional investment in LBC by reducing awareness of the importance of investing in children’s
education. First, it increases the education’s opportunity cost. Migrant workers can increase
family income, indicating an increase in the opportunity cost of receiving education as well.
Rural parents may reduce their investment in children’s education, allowing their children
to enter the labor market earlier to support the family [33]. Secondly, the gap in education
return also leads to parents not paying attention to their children’s education. Due to the
existence of the household registration system in the urban labor market, there is an educa-
tion return gap between rural migrant workers and the local labor force in cities (under
the long-standing hukou system in China, without proper urban household registration
status, they face difficulties finding jobs, especially jobs with high wages) [34,35], which
changes parents’ expectations of the return of children’s education, thereby reducing the
family’s investment in LBC’s education. Lastly, it will decrease parents’ perception of the
need to invest in children’s education. Therefore, under the combined effect of increased
opportunity costs of education for LBC and the gap of returns of education caused by
household registration, parents’ motivation has weakened, which reduces their actual
investment in the education of LBC.

The final impact of internal migration on LBC’s educational investment depends on
the net effect of migration. If the positive impact of parents’ migration on educational
investment in LBC is greater than the negative impact, then parents’ internal migration
will ultimately have a positive impact on LBC’s educational investment. However, if
the positive impact of internal migration cannot offset the negative impact, then parental
migration will eventually have a negative impact on LBC’s educational investment.

Based on the analysis above, our hypotheses can therefore be stated as follows:

Hypothesis 1 (H1). The net effect of parental rural–urban migration on LBC’s educational
investment is uncertain.

Hypothesis 2 (H2). Internal migration will have a positive impact on LBC’s educational invest-
ment by increasing household income.

Hypothesis 3 (H3). Internal migration will have a negative impact on LBC’s educational invest-
ment by reducing parents’ awareness of the importance of children’s education.

3. Empirical Design
3.1. Data Resources

The data in this paper are mainly from the 2012 data of the China Family Panel Studies
(CFPS) conducted by the China Social Science Survey Center of Peking University. The sur-
vey covers 25 provinces across China (excluding Hong Kong, Macao and Taiwan, Xinjiang,
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Tibet, Qinghai, Inner Mongolia, Ningxia, and Hainan) and adopts implicit stratification
of multi-stage, multi-level, and three-stage probability sampling methods in proportion
to population size with three-stage probability sampling methods (PPS); therefore, this
survey is a national social survey project. The database collects information on topics such
as economic activity and educational outcomes at individual, household, and community
levels. A total of 13,315 families and 55,014 individuals were surveyed in 2012. Compared
with surveys in other years, this round of surveys can accurately identify the specific
circumstances of parents’ migrant situation and match with village-level questionnaire
data in a 2010 survey, so it is an ideal data base for our research question. After data clean-
ing, this paper finally obtained 1894 samples with both parents registered as agricultural
households, the nature of the community is a village committee, and the main population
of the community is engaged in agricultural production.

3.2. Econometric Model
3.2.1. Baseline Regression

Since investment in children’s education is a continuous variable, this paper first
constructs an OLS model to explore the impact of parents’ migrant work on educational
investment in LBC:

Ln(eduexp)i = β0 + β1 · migrationi + γXi + εi (1)

Ln(eduexp)i is the logarithm of the family’s educational investment expenditure on indi-
vidual i, migrationi is a binary dummy variable, indicating whether the child’s parents
migrate to an urban areas or not. Xi are control variables, including five aspects: child
characteristics, parent characteristics, family characteristics, village characteristics, and
the province where the family is located. Specifically, characteristics of children include
child’s gender, age, Chinese scores, math scores, key school, and boarding status; parent
characteristics include parents’ education level, age, ethnic status, and political status;
family characteristics include family size and logarithm of per capita net income of family;
and village characteristics refer to the logarithm of distance from the village committee to
nearby towns.

3.2.2. Double Robust Model

Although this article attempts to control variables that may affect parents’ decision
to go out and invest in children’s education at the same time, the model may still have
endogeneity problems caused by self-selection and omitted variables, which will make
estimated results of baseline regression likely to be biased. This paper draws on the practice
of existing research and comprehensively uses IPWRA and AIPW models to solve possible
endogeneity problems [36,37].

IPWRA and AIPW are doubly robust. Both models are a combination of Regression
Adjustment (RA) and Inverse Probability Weighting (IPW). The model corrects for the
non-randomness of parents’ out-migration by correcting outcome model (in this paper, this
refers to the education investment expenditure of children) and the selection model (in this
paper, this refers to whether the parents migrate to cities to work or not). The advantage of
this model is that it does not require that the settings of the selection model and outcome
model are accurate at the same time. As long as one of the two settings is accurate, the
estimated result is robust, so it has double robustness. Furthermore, the estimation error
is relatively small even if both the selection model and outcome model specifications are
wrong [38,39].

Specifically, the IPWRA model is divided into three steps: First, using the Logit model
to estimate the selection equation (see Equation (2)) and calculate inverse probability weight.
Second, using the inverse probability weight calculated in the first step to estimate the
outcome equation (see Equation (3)) and calculate the predicted educational investment
in children. Third, calculating the educational expenditure of offspring under different
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treatments. The mean difference between the two treatment groups is the impact of parent’s
migration on LBC’s human capital investment.

When estimating the selection model, we add a control variable to act as an instru-
mental variable (IV) referring to existing research [40,41], which is the proportion of rural
migrant labor force two years ago (2010), in order to make the model more accurate. In
addition, the control variables of the selection model also include children’s gender, age,
boarding status, father’s years of education, age, ethnic status, and political affiliation,
mother’s years of education, age, ethnic status, and political affiliation, family size and
family Logarithm of per capita net income, logarithm of distance from village committees
to nearby towns, and provincial fixed effects. The control variables of the outcome model
include children’s gender, age, Chinese scores, math scores, key school status, father’s
characteristic variables, mother’s characteristic variables, family’s characteristic variables,
village’s characteristic variables, and provincial fixed effects.

Pr(migration)i = β2 + β3Xi + εi (2)

Ln(eduexp)i = β4 + β5Xi + εi (3)

Using the proportion of migrant labor at the village level two years ago as an instru-
mental variable is mainly based on the following two considerations: First, rural society is a
typical network society, in which the social network can transmit employment information
and reduce search costs. So, IV is closely related to the independent variable. Secondly,
the proportion of migrant labor at the village level two years ago will not directly affect
the educational investment in children in the current period, nor will it affect educational
investment in the current period through other channels, which logically satisfies the
requirements of correlation and exogeneity. For this paper, whether the correlation condi-
tions are satisfied can be examined from the estimation results of the selection equation.
Regarding whether the exogenous conditions are satisfied, this paper refers to the practice
of Zhu Zhongkun [42] and Ashraf and Galor [43], replacing core independent variables
as tools in baseline regression. The variable is regressed on the dependent variable, and
the result shows that the instrumental variable has no significant effect on the dependent
variable; then, the core independent variable and the instrumental variable are put into
the baseline model at the same time. The result shows that the influence of IV is also not
significant; therefore, it can be seen that IV is exogenous.

3.3. Variable Selection
3.3.1. Dependent Variable

Children’s shadow education spending over the past year is calculated according to
the following question in questionnaire: “What is the cost of extra-curricular tutoring in the
past year?” This is a continuous variable, and we take the logarithmic value of this variable
when estimating since extra-curricular tutoring is similar to the projection of formal school
education. Therefore, it is also called shadow education. Considering the huge difference
between compulsory education and preschool, this paper restricts itself to children in
compulsory education. It is reasonable to select children’s shadow education expenditure
as a proxy variable of family investment in children’s education. Compared with in-school
education expenditure, parents have more decision-making autonomy in child’s shadow
education expenditures, which can better reflect parents’ behavior regarding the child’s
educational investment and can also be more effective. It is also a good way to reflect
students’ access to off-campus educational resources.

3.3.2. Independent Variable

Whether parents migrate from rural area to urban areas to work is defined according
to the following questions: “Does family member XXX live in this home?” and “Why does
family member XXX not live in this home?”. In this paper, we regard at least one of the
parents who will not come back within three months, whose reason for going out is “going
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out to work/work”, as a migrant worker and assign the value 1, and a sample living at
home without going out as non-migrant and assign the value 0. When processing the
data, we deleted samples that did not live at home for reasons such as becoming a monk,
visiting relatives and friends, running away from home, and serving a prison sentence.
The definition of the concept is clear and accurate. In addition, we only retain the sample
of children with agricultural hukou and married parents, thus excluding the influence of
family structure differences such as single parents and divorce.

3.3.3. Control Variable

In order to better identify the impact of parental internal migration on educational
investment expenditures for LBC, this paper selects control variables from five aspects: child
characteristics, parent characteristics, family characteristics, village-level characteristics,
and provincial fixed effects. Child characteristics include the child’s gender, age, Chinese
scores, math scores, key school, and boarding. Parent characteristics include father’s years
of education, age, ethnicity, and political status, and the mother’s years of education, age,
ethnicity, and political identity. Family characteristics include the family size and logarithm
of per capita income. Village-level characteristics refer to logarithm of the distance from
countryside to nearby towns. Detailed descriptions of each variable are shown in Table 1.

Table 1. Descriptive statistics for variables (N = 1894).

Variables Mean S.D Min Max Definition of Variables

Independent variable

migration 0.210 0.408 0 1 At least one of both parents migrate out = 1, otherwise = 0

Dependent variables

eduexp 94.794 439.901 0 8000 Child shadow education spending
lneduexp 0.821 2.065 0.010 8.987 Logarithm of child shadow education spending

Mechanism test variables

faminco 7432.815 6836.565 0.200 74,333.340 Per capita net income of households in the past year
lnfaminco 8.473 1.126 0.191 11.216 Log of per capita net income of households in the past year
edusave 0.152 0.359 0 1 Children’s education savings

IV

migper 35.675 21.103 0 100 Proportion of labor force working outside in village level
two years ago

Control variables

ch_gender 0.525 0.500 0 1 Boy = 1, girls = 0
ch_age 10.739 2.624 6 15 The age of child

ch_chiscore
excellent 0.235 0.424 0 1 Excellent = 1, otherwise = 0

good 0.318 0.466 0 1 Good = 1, otherwise = 0
middle 0.325 0.468 0 1 Middle = 1, otherwise = 0

poor 0.130 0.327 0 1 Poor = 1, otherwise = 0
ch_matscore

excellent 0.245 0.430 0 1 Excellent = 1, otherwise = 0
good 0.293 0.455 0 1 Good = 1, otherwise = 0

middle 0.309 0.462 0 1 Middle = 1, otherwise = 0
poor 0.153 0.360 0 1 Poor = 1, otherwise = 0

ke-school 0.188 0.391 0 1 Key school = 1, non-key school = 0
board 0.254 0.435 0 1 Board = 1, non board = 0

fa_eduyear 6.312 3.721 0 16 Father’s years of education
fa_age 39.260 5.588 25 65 The age of father

fa_ethnicity 0.881 0.324 0 1 Han = 1, otherwise = 0
fa_polsta 0.059 0.235 0 1 Political status of father

mo_eduyear 4.481 3.995 0 15 Mother’s years of education
mo_age 37.439 5.303 24 52 The age of mother
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Table 1. Cont.

Variables Mean S.D Min Max Definition of Variables

mo_ethnicity 0.885 0.319 0 1 Han = 1, otherwise = 0
mo_polsta 0.059 0.235 0 1 Political status of mother

famsize 5.243 1.725 3 17 Family size
lnfaminco 8.473 1.126 0.191 11.216 Log of per capita net income of households in the past year
lndistance 7.884 1.654 0.698 11.736 Log of the distance from the village to the nearby market town

3.3.4. Descriptive Statistics

It can be seen from Table 1 that there are 398 children with at least one parent who
migrates out for work, accounting for 21.0% of the total sample, and 1496 children whose
parents do not migrate out, accounting for 79.0%. The average spending on shadow
education for children is about 95 yuan. The average age of children is about 11 years
old, with the oldest being 15 and the youngest being 6. The average education status of
fathers is between primary and junior high schools, with the highest being undergraduate
education and the lowest being no schooling. Mothers’ average education level is slightly
lower than that of fathers, at the primary level, the highest education is junior college, and
the lowest is no schooling. The average family size is about 5 people, and the average per
capita net income of a family in the past year was about 7433 yuan.

4. Results Report and Discussion
4.1. Does Internal Migration Have an Effect on LBC’s Edcucation Investment?
4.1.1. Baseline Result

The empirical results show that without controlling for other variables, parental
migration has a significant negative impact on shadow education expenditures of LBC.
After further controlling for child characteristics (see Table 2 column (2)), parent and family
characteristics (see Table 2 column (3)), village characteristics (see Table 2 column (4)), and
provincial fixed effects (see Table 2 column (5)), although the effects become weaker, the
significance remains unchanged at the 1% significance level. This preliminarily shows that
internal migration has a negative impact on the educational investment of LBC.

Table 2. The impact of internal migration on LBC’s shadow education expenditure.

Variables
Shadow Education Spending

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

migration −0.4917 *** −0.4640 *** −0.5182 *** −0.5143 *** −0.4054 ***
(0.0954) (0.0940) (0.1022) (0.1022) (0.1060)

ch_gender −0.1319 −0.1833 ** −0.1885 ** −0.1884 **
(0.0959) (0.0929) (0.0927) (0.0905)

ch_age 0.0487 *** 0.0733 *** 0.0724 *** 0.0726 ***
(0.0184) (0.0205) (0.0206) (0.0202)

ch_chiscore (excellent as reference)
good −0.0095 −0.0134 −0.0151 −0.0031

(0.0246) (0.0233) (0.0236) (0.0215)
middle −0.0384 −0.0310 −0.0342 −0.0120

(0.0265) (0.0262) (0.0263) (0.0245)
poor −0.0512 −0.0297 −0.0335 −0.0000

(0.0347) (0.0356) (0.0355) (0.0352)
ch_matscore (excellent as reference)

good −0.3035 * −0.2098 −0.2034 −0.1440
(0.1550) (0.1538) (0.1539) (0.1515)

middle −0.2248 −0.0909 −0.0967 −0.0640
(0.1578) (0.1587) (0.1583) (0.1547)

poor −0.4384 ** −0.2773 −0.2924 −0.2426
(0.1832) (0.1813) (0.1819) (0.1845)
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Table 2. Cont.

Variables
Shadow Education Spending

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

ke_school 0.3108 ** 0.3869 *** 0.3823 *** 0.4316 ***
(0.1338) (0.1308) (0.1301) (0.1271)

board −0.2504 ** −0.4041 *** −0.3902 *** −0.3140 ***
(0.1130) (0.1155) (0.1150) (0.1155)

fa_eduyear 0.0272 ** 0.0259 ** 0.0250 **
(0.0128) (0.0128) (0.0125)

fa_age −0.0089 −0.0079 0.0099
(0.0149) (0.0149) (0.0148)

fa_ethnicity −0.2509 −0.2702 −0.3832
(0.3081) (0.3123) (0.2991)

fa_plosta −0.3836 −0.3285 −0.3175
(0.5431) (0.5375) (0.5009)

mo_eduyear 0.0668 *** 0.0659 *** 0.0430 ***
(0.0132) (0.0132) (0.0136)

mo_age −0.0002 −0.0014 −0.0194
(0.0147) (0.0148) (0.0147)

mo_ethnicity 0.5797 ** 0.6147 ** 0.4535
(0.2890) (0.2925) (0.2764)

mo_plosta 0.3987 0.3546 0.3875
(0.5686) (0.5619) (0.5231)

famsize −0.1392 *** −0.1383 *** −0.0864 ***
(0.0243) (0.0243) (0.0245)

lnfaminco 0.1650 *** 0.1598 *** 0.1431 ***
(0.0399) (0.0398) (0.0398)

lndistance −0.0590 ** −0.0765 ***
(0.0266) (0.0262)

constant 0.9241 *** 0.8825 *** −0.4862 0.0360 0.1188
(0.0562) (0.2195) (0.5440) (0.5799) (0.6247)

province Yes
Observations 1894 1894 1894 1894 1894

R2 0.009 0.033 0.090 0.093 0.158

Note: Robust standard errors in parentheses; ***, **, * denote the significance at 1%, 5% and 10% level, respectively.

4.1.2. Endogenous Discussion

In order to solve the possible endogenous problem, we use a double robust model for
estimation. For the selection equation, whether it is the IPWRA model or the AIPW model,
results show that the proportion of migrant labor in the village two years ago is positively
correlated with whether the parents have gone out at a significant level of 5% (see Table 3).
For the outcome model, families whose parents go out have lower expenditures on shadow
education than those whose parents do not go out (see Table 4). Further regression results
show that internal migration significantly reduces LBC’s shadow education expenditure(see
Table 5). Whether it is the significance level or size of the estimated coefficient, estimated
results of the double robust model are consistent with baseline regression. To a certain
extent, it shows the robustness of the estimated results in this paper.
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Table 3. Select equation estimate results.

Variables Migration (IPWRA) Migration (AIPW)

migper 0.0063 ** 0.0063 **
(0.0030) (0.0030)

ch_gender 0.1169 0.1169
(0.1280) (0.1280)

ch_age 0.0441 0.0441
(0.0311) (0.0331)

board 0.2240 0.2240
(0.174) (0.1740)

fa_eduyear 0.0418 ** 0.0418 **
(0.0190) (0.0190)

fa_age −0.0706 *** −0.0706 ***
(0.0246) (0.0246)

fa_ethnicity 0.5495 0.5495
(0.4203) (0.4203)

fa_polsta −1.7984 ** −1.7984 **
(0.7445) (0.7445)

mo_eduyear 0.0110 0.0110
(0.0200) (0.0200)

mo_age −0.0280 −0.0280
(0.0242) (0.0242)

mo_ethnicity −0.7462 * −0.7462 *
(0.4099) (0.4099)

mo_polsta 0.7187 0.7187
(0.7828) (0.7828)

famsize 0.0862 ** 0.0862 **
(0.0367) (0.0367)

lnfaminco 0.7357 *** 0.7357 ***
(0.0709) (0.0709)

lndistance 0.0030 0.0030
(0.0385) (0.0385)

constant −5.9668 *** −5.9668 ***
(0.9634) (0.9634)

province Yes Yes
Observations 1894 1894

Note: Robust standard errors in parentheses; ***, **, * denote the significance at 1%, 5% and 10% level, respectively.

Table 4. Select equation estimate results.

Variables (Lneduexp) IPWRA (Lneduexp) AIPW

migration 0.4782 0.5195
non migration 0.9119 0.9096

Table 5. Treatment effect estimates.

Models ATE S.E

IPWRA −0.4337 *** 0.1455
AIPW −0.3901 ** 0.1603

Note: Robust standard errors in parentheses; ***, ** denote the significance at 1% and 5% level, respectively.

4.1.3. Robust Test

1. Change Main Control Variable

In order to test the robustness of the results, this article replaces the main control
variables for estimation. First, we assumed that the father is the head of household, and
the relevant indicators of the father are used to represent the relevant indicators of both
parents (see column (1) in Table 6). Then, we assumed that the mother is the head of
household, and the relevant indicators of the mother are used to replace the relevant
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indicators of both parents (see column (2) of Table 6). If the estimation results are quite
different when replacing the control variables, then the estimations results are not robust
enough; otherwise, the estimated results have good robustness. The estimation results
show that regardless of controlling the related variables of the father or mother, parents’ out-
migration has a significant negative impact on LBC’s shadow education expenditure. The
OLS estimation results are basically consistent with the estimation results of the treatment
effect model (see Table 7).

Table 6. Robust test -baseline regression.

Variables

(1) (2)

Father Is Head of Household Mother Is Head of Household

Lneduexp Lneduexp

migration −0.3982 *** −0.4002 ***
(0.1052) (0.1049)

child characteristics Yes Yes
father characteristics Yes —

mother characteristics — Yes
family characteristics Yes Yes
village characteristics Yes Yes

constant Yes Yes
province Yes Yes

Observations 1894 1894
R2 0.151 0.155

Note: Robust standard errors in parentheses; *** denote the significance at 1% level.

Table 7. Robust test -treatment effect.

Models
(1) (2)

Father Is Head of Household Mother Is Head of Household

IPWRA −0.4255 *** −0.4255 ***
(0.1453) (0.1453)

AIPW −0.3789 *** −0.3769 **
(0.1470) (0.1610)

Note: Robust standard errors in parentheses; ***, ** denote the significance at 1% and 5% level, respectively.

2. Replace Dependent Variable

Next, the article attempts to replace the dependent variable for robustness testing. We
select two variables as the replaced dependent variables for estimation. One is the family’s
total expenditure on children’s education in the past year, and the other is child’s school
choice/sponsorship expenses in the past year. Similarly, the article takes both the natural
logarithm of the two variables to reduce fluctuation between the samples. Theoretically,
since the total education expenditure covers school uniform fees, reference books, and other
expenses required by the school, it cannot fully reflect the family’s subjective investment
willingness and behavior regarding children’s education. Therefore, the estimation result
using this variable as the dependent variable should be not significant or significantly less.
School choice/sponsorship fees are similar to shadow education expenditures to some
extent and can better reflect parents’ willingness to invest in children’s education. Therefore,
theoretically, after using this variable as a dependent variable for estimation, the result
should still be significant. It is found that the parents’ internal migration does not have
a significant impact on the total education expenditure of offspring but has a significant
negative impact on offspring’s school choice/sponsorship expenses(see Table 8). This
conclusion is still reliable after using the treatment effect model to estimate (see Table 9).
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Table 8. Effects on total education expenditure and school choice cost-baseline regression.

Variables
(1) (2)

Total Education Expenditure School Choice Cost

migration −0.0723 −0.1286 **
(0.0945) −0.1286 **

Other variables Yes Yes
Observations 1894 1894

R2 0.323 0.032
Note: Robust standard errors in parentheses; ** denote the significance at 5% level.

Table 9. Effects on total education expenditure and school choice cost-treatment effect regression.

Models
(1) (2)

Total Education Expenditure School Choice Cost

IPWRA −0.0357 −0.1541 ***
(0.0939) (0.0351)

AIPW −0.0651 −0.1495 ***
(0.1011) (0.0392)

Note: Robust standard errors in parentheses; *** denote the significance at 1% level.

3. Change Estimate Models

In addition to changing the control and dependent variables to check the robustness
of results. We also replace the estimation method to test the robustness of the estimate
results again. This paper refers to the practice of existing research [44,45] and uses the CMP
estimation method suitable for endogenous dummy variables for estimation (see Table 10).
Results also show that parental internal migration has a significant negative impact on
LBC’s shadow education spending.

Table 10. Robust test—CMP model.

Variables
First Stage Second Stage

Migration Lmeduexp

migper 0.0039 ** —
(0.0018) —

migration — −1.0178 ***
— (0.3701)

Other variables Yes Yes
constant Yes Yes

Observations 1894 1894
Note: Robust standard errors in parentheses; ***, ** denote the significance at 1% and 5% level, respectively.

4.2. How Does Internal Migration Affect LBC’s Education Investment?
4.2.1. The Test of Household Income

For this part, we test the mechanism by which internal migration affects the shadow
education expenditure of LBC. First, internal migration with an easing of family’s invest-
ment constraints on children’s education by improving family income may have a positive
impact on LBC’s shadow education spending. This article uses logarithm of household per
capita net income to test. Results showed that without adding the per capita net income of
the family, internal migration did have a negative impact on children’s shadow education
expenditure (see column (1) in Table 11), and internal migration also increased the family’s
per capita net income (see column (2) in Table 11). After being put into migration and
lnfaminco at the same time, results show that migration still has an impact on the shadow
education expenditure of LBC, and lnfaminco has a positive impact (see column (3) of
Table 11), which shows that household income has a mediating effect.
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Table 11. Mechanism analysis—Household income.

Variables
(1) (2) (3)

Lneduexp Lnfaminco Lneduexp

migration −0.3233 *** 0.5739 *** −0.4054 ***
(0.1017) (0.0467) (0.1060)

lnfaminco — — 0.0173 **
— — (0.0082)

Other variables Yes Yes Yes
constant Yes Yes Yes

Observations 1894 1894 1894
R2 0.153 0.129 0.158

Note: Robust standard errors in parentheses; ***, ** denote the significance at 1% and 5% level, respectively.

4.2.2. The Test of Parents’ Awareness of the Importance of Children’s Education

Next, we examine the mechanism of parents’ perception of the importance of investing
in their children’s education. We use whether households have already saved for children’s
education as a proxy variable. Since parents’ migration increases family income, it also
increases the opportunity cost of children’s education; coupled with the gap in the return
to education caused by the household registration system, parents’ migration may reduce
their awareness of the importance of investing in their children’s education. Results show
that, without adding the mediating variable, internal migration has a negative impact
on children’s shadow education expenditure (see column (1) of Table 12). We found that
parental out-migration significantly reduces the possibility of households saving for their
children’s education as well (see column (2) of Table 12). From the regression results of
adding the mediating mechanism variables and independent variables at the same time, the
mediating effect of whether to save for children’s education has been verified (see column
(3) in Table 12), which indicates that parents’ migrant work affects families’ perceptions of
investing in their children’s education. This channel has a negative impact on children’s
shadow education spending.

Table 12. Mechanism analysis—Edusave.

Variables
(1) (2) (3)

Lneduexp Edusave Lneduxexp

migration −0.4054 *** −0.0648 *** −0.3860 ***
(0.1060) (0.0212) (0.1056)

edusave — — 0.0457 **
— — (0.0188)

Other variables Yes Yes Yes
constant Yes Yes Yes

Observations 1894 1894 1894
R2 0.158 — 0.160

Note: Column (2) is marginal effects; Robust standard errors in parentheses; ***, ** denote the significance at the
1% and 5% levels, respectively.

4.3. Heterogeneity Analysis

1. Migration Pattern Heterogeneity Analysis

According to different patterns of parents’ migration, this paper divides internal
migration into three types: both parents go out, the father goes out and the mother stays
behind, and the mother goes out and the father stays behind. The estimated results show
that both parents going out has the greatest impact on the shadow education expenditures
of LBC, followed by only the father going out. When only the mother goes out, the negative
impact is no longer significant(see Table 13).
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Table 13. Results of different migration patterns.

Variables

(1) (2) (3)

Both Parents Migration Only Father Migration Only Mother Migration

Lneduexp Lneduexp Lneduexp

migration −0.4667 *** −0.4197 *** −0.2725
(0.1553) (0.1260) (0.2595)

Other variables Yes Yes Yes
constant Yes Yes Yes

Observations 1630 1706 1550
R2 0.166 0.159 0.159

Note: Robust standard errors in parentheses; *** denote the significance at 1% level.

2. Migration Distance and Gender Heterogeneity Analysis

Dividing the migration distance into intra-provincial migration and out-of-province
migration, the negative impact of out-of-province migration is greater, and the level of
significance is also high. The negative impact of intra-provincial migration is smaller than
that of out-of-province migration and is only significant at the 5% significance level. In
terms of gender, the negative impact of parental migration on girls is greater than on
boys(see Table 14). This may be related to the concept of son preference in rural families.

Table 14. Results of different migration distance and gender.

Variables

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

Out-of-Province vs.
Non Migration

Intra-Province vs.
Non Migration Boy Girl

Lneduexp Lneduexp Lneduexp Lneduexp

migration −0.4404 *** −0.3799 ** −0.3999 *** −0.4118 ***
(0.1210) (0.1587) (0.1442) (0.1588)

Other
variables Yes Yes Yes Yes

constant Yes Yes Yes Yes
Observations 1774 1620 994 900

R2 0.157 0.164 0.182 0.171
Note: Robust standard errors in parentheses; ***, ** denote the significance at the 1%, and 5% levels, respectively.

3. Different Educational Stages Heterogeneity Analysis

Due to the differing needs of families for shadow education at different education
stages, the impact of parents’ going out on shadow education expenditures for LBC may
also be different. The results show that no matter at which stage, internal migration has a
significant negative impact on the shadow education expenditures of LBC, and the negative
impact in the junior high school stage is greater than that in the primary school stage (see
Table 15).

Table 15. Results of different education stages.

Variables

(1) (2)

Primary School Junior High School

Lneduexp Lneduexp

migration −0.3768 *** −0.4592 *
(0.1155) (0.2494)

Other variables Yes Yes
constant Yes Yes

Observations 1424 470
R2 0.180 0.146

Note: Robust standard errors in parentheses; ***, * denote the significance at 1% and 10% level, respectively.
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5. Conclusions and Policy Recommendations

Based on the data from the China Family Panel Studies in 2012, this article uses the
IPWRA model and AIPW model to solve possible endogeneity problems on the basis of
the OLS model. Then, we conduct a series of robust tests. The estimated results show
that internal migration significantly reduces the level of educational investment for LBC
in China. Mechanism analysis shows that, on the one hand, internal migration increases
family income, so that the family has more resources to invest in the children’s education,
but at the same time, it reduces family’s awareness of the necessity of investing in children’s
education, thereby reducing the need for investing in children’s education. The result of
the combined effect of these two factors is that internal migration significantly reduces
the level of children’s educational investment. Heterogeneity analysis found that LBC in
families with both parents going out had the greatest negative impact, followed by only
fathers going out, and families in which only mothers going out had no significant impact;
the negative impact of going out across provinces was greater than that of going out inside
the province. The negative impact on girls is greater than on boys. The negative impact on
children in junior high school is greater than that on children in primary school.

Different from existing research, this paper answers the question of how rural–urban
population migration affects the educational investment behavior of parents toward their
children. This provides a channel for thinking about the impact of rural–urban migration
on the results of offspring human capital accumulation, and further enriches the research
on the impact of migration on human capital accumulation and investment. At the same
time, it also provides evidence from China for understanding the impact of migration on
human capital accumulation from the perspective of international comparison.

From a practical point of view, the results of this paper show that, on the one hand,
it is necessary to see the short-term positive effect of increasing rural household income
and improving material welfare for internal migration. However, the possible long-term
negative effects cannot be ignored—that is, internal migration may further lead to a decrease
in educational investment in children and thus have a negative impact on children’s human
capital accumulation. For China, this will undoubtedly challenge the goal of achieving
common prosperity. Therefore, further eliminating discrimination in the labor market
caused by household registration status and improving the quality of education in rural
public schools are optimal policy tools to promote educational equity and achieve common
prosperity. The research in this paper also provides a reference for other developing
countries to assess the impact of rural–urban migration on human capital accumulation in
their own countries.

There are some limitations which require further research. First, the endogeneity
problem can be further improved. Although we adopt the IPWRA and AIPW model to
solve endogeneity problems as well as a series of robust tests to test the robustness of our
results, this could be achieved better with panel data. In this paper, due to the limitations,
we can only use data from 2012. Therefore, there may be bias due to unobservable variables
that do not change over time. Hence, future researchers are advised to use a panel data to
better deal with endogeneity problems. Secondly, this study only uses data from China.
It would be interesting to use data from other developing countries for future research to
make a comparison analysis.Lastly, for a more detailed study, future research can analyze
heterogeneity influence with different migration durations and different city hierarchies.
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