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Are migrants a threat? Migrant children and human
capital investments among local households in
urban China
Xiaodong Zheng1,2,3 & Yanran Zhou1,2✉

The educational spillovers of migrant children in receiving areas have drawn widespread

attention in countries undergoing massive internal migration. Yet few studies have explored

how migrant students affect the decision-making process of native households. This study

examines the effects and underlying mechanisms of internal migrant children on human

capital investments among local households in urban China. Leveraging the random student-

classroom assignment within middle schools, we find that migrant peer composition has a

significant positive impact on local households’ spending on their children’s education,

especially out-of-school education expenditure. These positive effects are more pronounced

among local students who are male, in the ninth grade, and come from high socioeconomic

status families. The results of our mechanism analysis suggest that the presence of migrant

children leads local parents to overestimate their children’s academic performance and raises

concerns about potential adverse effects on their children’s educational outcomes. However,

we have not found compelling evidence indicating that migrant classmates significantly affect

local students’ learning environment, emotional well-being, and actual academic achieve-

ments. Our study contributes to the ongoing debate on the educational inclusion of internal

migrant children in China and similar contexts, highlighting the importance of addressing the

biased beliefs of local households over migrants.
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Introduction

W ith the continuous global expansion of international
and internal migration over the past decades, there has
been a substantial focus on the effects of migration on

the developmental prospects of both migrants and the native
population (Card, 2009; Edo, 2019; Hendriks, 2015). In particular,
extensive research has examined the association between the
presence of migrant peers and the academic achievements of
native children (Brunello and Rocco, 2013; Geay et al., 2013;
Hunt, 2017; Hu, 2018; Ohinata and van Ours, 2013). However,
there is a scarcity of studies investigating the social spillovers of
migrant children on the decision-making process of human
capital investments among native families. The significance of this
research gap lies in the potential presence of social externalities
associated with migrant children influencing local household
behaviors. This suggests that prior research on the impact of
migration in receiving areas may have been considerably under-
estimated. Furthermore, exploring the behavioral responses of
native families to the presence of migrant children, along with the
underlying mechanisms, can provide valuable insights into how
these reactions emerge and whether they are warranted. This, in
turn, contributes to the development of optimization measures
for policies related to population migration and the education
market.

To fill this literature gap, our study aims to examine the
impacts and potential pathways through which internal migrant
children affect human capital investments among local house-
holds in urban China, which complements the full picture of the
behavioral consequences of migration in receiving areas. As the
largest developing country in the world, China presents an
interesting case for exploring this issue. First, China has the
world’s largest scale of internal migration, resulting in a sig-
nificant number of migrant children.1 Similar to concerns in
Western countries about high migrant populations in schools,
many urban Chinese parents are concerned that the presence of
migrant students could adversely affect their children’s academic
performance (Card, 2013; Wang et al., 2018). Second, as a unique
feature of China’s administrative structure, the household regis-
tration (hukou) system often determines access to local public
resources and services (e.g., child education). This system has
become an institutional barrier affecting the educational out-
comes of migrant children compared to their local counterparts.
Third, Chinese parents prioritize child education and invest
heavily in private tutoring to boost student learning and
achievement (Zhang, 2013; Zheng et al., 2020).2 Due to parents’
aspirations for their children to excel and access top schools
leading to better job prospects, a competitive dynamic exists
among families in investing in private tutoring, even though it
doesn’t significantly enhance student skills (Guo and Qu, 2022).

Our research primarily addresses two questions: First, do
migrant children have spillover effects on human capital invest-
ments in local urban households? Second, if the answer to the first
question is “yes”, how these reactions are generated? Given the
causal focus of this study, we apply controls for within-school
variations and concentrate on schools employing a random
student-classroom assignment. Using data from a nationally
representative survey of urban middle school students, our study
shows that the presence of migrant children in a class has sig-
nificant positive effects on household financial investments in the
human capital of native students. More specifically, a one-
percentage-point increase in the proportion of migrant students
in a class results in a 2.3% increase in total education expenditure
for their local classmates and a 4.8% increase in out-of-school
education expenditure. These positive effects are more pro-
nounced among native students who are boys, in grade nine, and
come from families with high socioeconomic status (SES).

We have explored the potential mechanisms and find that the
human capital investments of native parents in response to the
presence of migrant students appear to stem largely from
unfounded concerns regarding the potential adverse effects on
their children’s academic achievements. Specifically, our findings
suggest that as the proportion of migrant students rises in a class,
native parents tend to overestimate their children’s academic
performance and believe that migrant students negatively impact
their children’s educational outcomes. This perception drives
them to invest more in children’s private tutoring. From the
perspective of local students and teachers, we find that migrant
students generally do not have significant effects on the classroom
learning environment, quality of school life, emotional well-being,
or actual academic test scores of native students. We have addi-
tionally explored an alternative hypothesis that migrant students
might intensify competition for education investment but find no
supporting evidence.

This study contributes to the literature in the following three
aspects. First, previous relevant studies primarily concentrate on
the impacts of migrant children on the academic achievements of
local children, without examining the effects on human capital
investments among native families. To the best of our knowledge,
this study is the first to investigate the consequences of migrants
in receiving areas by focusing on the causal effects of migrant
children on the behavioral responses of local households in urban
China, highlighting the shadow education investments for their
children. Second, we add to the growing body of research on
external determinants of household human capital investments
by examining the effects of children’s migrant peers and delving
into the underlying mechanisms driving these behavioral
responses. Third, our study also broadly contributes to the
ongoing debate on whether native parents’ concerns about the
negative impacts of migrant children on local children’s learning
environment and academic performance are valid or unfounded.
This carries important implications for policies regarding
migration and the local education market, especially considering
the widespread phenomenon of internal migrant children in
China and similar contexts.

Related literature and background
Educational spillovers of migrant children on native students.
A growing body of literature has investigated the educational
consequences of migrant children on native students. Most of the
related evidence originates from developed countries, where these
studies, with mixed findings, have investigated whether the influx
of migrants has a crowding-out effect on the educational out-
comes of the natives. Prior research suggests that migrants in the
United States are negatively associated with native students’
schooling years, especially among native minorities (Betts and
Lofstrom, 2000; Borjas, 2004). Using data from the Program for
International Student Assessment (PISA) across 27 European
countries, Brunello and Rocco (2013) find slight reductions in
cognitive skills among native students due to migrant children,
with consistent findings in Israel and Denmark (Gould et al.,
2009; Jensen and Rasmussen, 2011). However, recent studies
from the Netherlands, the UK, and Austria indicate that migrant
children have no significant impact on native students’ academic
performance (Geay et al., 2013; Ohinata and van Ours, 2013;
Schneeweis, 2015). Hermansen and Birkelund (2015) even find
that Norwegian students with more migrant peers are slightly
more likely to complete upper-secondary education.

Comparatively, there are relatively few studies regarding the
educational impacts of internal migrant children in developing
countries, despite the much larger scale of internal migration
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compared to international migration flows (Hu, 2018). Within
this limited evidence, the educational spillovers of migrant
children on native students also remain ambiguous. Berker
(2009) demonstrates that rising internal migrant inflows across
Turkish provinces decrease completion rates for middle school
and high school among native students, particularly those from
low SES households. Nyika and Shepherd (2023) suggest that
internal migrants create competition in the local job market,
leading to increased enrollment and completion rates for non-
migrants in South Africa.

In the context of China, three studies have exploited the
random class assignment within middle schools to investigate
the impact of internal migrant peers on the academic
achievements of local students. Among these, Hu (2018) shows
that the rise in the proportion of migrant children in a class has
significant adverse effects on the academic performance of local
students, largely due to worsened classroom environments and
adjustments in teachers’ pedagogical practices. Nevertheless,
Wang et al. (2018), in their analysis focusing on urban areas,
demonstrate that the migrant composition in the classroom does
not have a significant impact on the math and English test
scores of local ninth graders. Conversely, it has a slight positive
effect on the Chinese test scores of local students, which could
be attributed to positive peer effects on students’ learning
attitudes. Huang and Zhang (2023) indicate that the initial
presence of internal migrant children has a small negative
impact on the cognitive skills of their local peers, but this
negative effect vanishes within one year.

The ambiguous effects of migration on natives’ educational
outcomes may stem from the fact that migrant inflow can alter
both the marginal costs and benefits of education. The costs
introduced to the local education market by migration include
school resource constraints and negative peer effects. An increase
in the number of migrant students can strain the efficient
utilization of fixed-level school resources, potentially affecting
their educational outcomes (Gould et al., 2009). Meanwhile, as
migrant children often come from less-resourced educational
backgrounds, teachers may adjust their expectations and teaching
approaches to cater to those requiring additional support, which
can negatively influence the learning experiences of native
students (Ohinata and van Ours, 2013).

The migration-induced benefits for local education primarily
revolve around the skill premium and potential positive peer
effects. On the one hand, when migrants possess skills that are
relatively inferior to those of natives, it can lead to an increase in
the skill premium for natives and subsequently improve the
educational outcomes for local students (Nyika and Shepherd,
2023). On the other hand, new migrants often have a positive
view of education and a drive for upward mobility. This could
lead migrant children to have high educational aspirations
influenced by parental expectations, thereby generating a
constructive peer influence that benefits native students (Fekjær
and Birkelund, 2007).

Migrant children and human capital investments among local
households. Currently, there is scarce research directly investi-
gating the impact of migrant children on human capital invest-
ments among local households. However, the existing relevant
literature can be leveraged to explore the underlying mechanisms
through which such social spillovers may occur. First, if migrant
children have impacts on the academic achievements of native
students, local households may adopt corresponding human
capital investment strategies in response to the peer effects gen-
erated by migrant students on their children. Previous studies
indicate two primary parental investment strategies related to

child abilities. According to a classic model of intrahousehold
resource allocation, parents often reinforce the human capital of
their more advantaged children (Becker and Tomes, 1976).
Conversely, when prioritizing equity over efficiency, parents tend
to adopt a compensatory approach by investing more in the
human capital of children with lower abilities (Behrman et al.,
1982). Empirically, past research has demonstrated that families
with lower SES are more likely to employ a reinforcement strat-
egy, whereas families with higher SES tend to favor a compen-
satory strategy (Hsin, 2012; Restrepo, 2016). In this scenario, if
migrant children negatively affect the skill development of local
children, parents in affluent urban areas may adopt a compen-
satory approach, boosting investments in their children’s human
capital.

Second, local parents may have the fear or prejudice that
migrant children adversely influence their children’s learning
environment and educational outcomes, even though this is not
warranted by the actual situation. Consequently, they increase
household investments in their children’s education, especially
private tutoring, to mitigate potential negative educational effects.
A related branch of literature investigates the influence of migrant
composition on local families’ school choices. These studies reveal
a phenomenon of “native flight,” wherein the presence of migrant
children in public schools can compel native students to switch to
private institutions. This shift is driven by local households’
concerns regarding the potential adverse effects of migrant
children on school resources and teaching methods (Betts and
Fairlie, 2003; Rangvid, 2010; Tumen, 2019). Furthermore, recent
studies suggest that the local environment, as measured by the
average academic achievement of students in the same school, can
distort parental beliefs about their child’s cognitive skills relative
to children of the same age (Kinsler and Pavan, 2021). In this
case, given the lower quality of prior education or limited
educational background of migrant children, local parents may
overestimate their own children’s cognitive abilities, thereby
intensifying concerns and prejudices regarding the negative
educational spillover effects brought about by migrant children.

Third, another possible channel that underlies the spillovers of
migrant children on human capital investments among local
households is the “competition effect,” which motivates native
students to pursue higher educational levels to gain an advantage
in labor market competition (Hunt, 2017). Parents in Asian
countries prioritize child education due to the high returns and
competitive school admission systems shaped by socioeconomic
inequality (Chung and Lee, 2017; Chen et al., 2021). In China, the
belief that “he who excels in study can follow an official career”
motivates parents to have high educational expectations of their
children and actively participate in the competition for human
capital investments to attain upward mobility (Doepke et al.,
2019). A recent study has shown a significant “competition effect”
among Chinese parents regarding household investments in their
children’s human capital, particularly in the context of shadow
education (Guo and Qu, 2022). They argue that such a
“competition” stems from parents’ high educational expectations
and the greater returns on education due to social inequality, even
though it doesn’t have a significant impact on children’s skills.

Therefore, the presence of migrant children could reshape the
wage structure of local labor markets, causing concerns among
native families about their children’s future job prospects and
economic status. Consequently, local households may boost
investments in their children’s education to improve their
competitive edge and potential returns in the future job market.
However, the validity of this explanation depends on the extent to
which migrant children influence peer pressure and education
investment preferences among local households (Zheng and
Zhou, 2024).
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The hukou system and internal migrant children in China. The
hukou system is a unique and fundamental institution in China
that has classified individuals as permanent residents of specific
areas since the 1950s. Different from population registration
systems in other countries that primarily serve statistical or
record-keeping purposes, China’s hukou system initially operated
more like an internal passport system to control population
movement and maintain social order (Hu, 2018). Over the past
four decades, the hukou system has undergone several reforms
with migration restrictions gradually being relaxed, which leads to
a notable increase in internal migrants and migrant children. As
of 2020, it was estimated that China had a total of 71.09 million
internal migrant children whose current residence differed from
their hukou location, with 51.55 million (72.5%) being of school
age (NBSC, UNICEF China, UNFPA China, 2023).

Nevertheless, migrants without local hukou still face limitations
in accessing economic opportunities, social welfare benefits, and
public services in local areas. One important constraint is the
restricted accessibility to public schools. Although all Chinese
school-age children are entitled to a free and compulsory 9-year
education as per law, local governments have limited incentives
and financial capacity to address the needs of migrant children.
This is because elementary education funding is allocated based
on the number of children with hukou and is not easily portable
across different administrative units (Chen and Feng, 2013).

Consequently, many migrant children have to attend informal
or poorly-resourced migrant schools. In 2015, around 77% of
Chinese internal migrant students attended public schools. In the
Pearl River Delta cities, only 46% of migrant children were
enrolled in public schools (Yang, 2016). Migrant parents seeking
to enroll their children in public schools often face extra costs like
“temporary student fees,” and “school selection fees.” They may
also have to submit additional documents, such as proof of local
housing ownership, formal employment, and social insurance
registration, which many temporary migrants are unable to
provide (Hu, 2018). Given the profound long-term impact of
child education on a nation’s human capital accumulation,
economic growth, and societal development, the education issue
of migrant children in China has garnered widespread attention
from the government, academic community, and the public.

Migrant children and native urban children in China often
exhibit differences in family SES, academic performance, and
health outcomes. Migrant children typically come from low-SES
families characterized by limited parental education, unstable
employment, and inadequate housing, which restricts their access
to quality educational resources (Chen and Feng, 2013). As a
result, migrant children, especially those attending migrant
schools with low quality, often lag behind their urban counter-
parts in academic outcomes and cognitive development (Huang
and Zhang, 2023). Additionally, migrant children are more likely
to develop mental health problems (e.g., loneliness) since they are
often ostracised about their disadvantaged family background and
dialect (Hou et al., 2011). Given that migrant children often face
socioeconomic and academic challenges, the influx of migrant
students in local public schools has raised fears among native
households about potential adverse impacts on the learning and
behavior of their children (Wang et al., 2018).

However, many previous studies have indicated that there are
generally no significant differences in academic achievements
between migrant and local students within the same public
schools (Lu and Zhou, 2013; Xu and Xie, 2015). Using self-
collected panel data in Shanghai, Chen and Feng (2017, 2019)
demonstrate that migrant students in public schools perform
significantly better than those attending migrant schools. They
also show that the lower test scores of migrant students compared
to local students are primarily attributed to between-school test

score disparities rather than within-school differences, suggesting
the importance of access to high-quality public schools for
migrant children’s academic success.

Data and variables
Data. The data used in this study are drawn from the China
Education Panel Survey (CEPS), a nationally representative
longitudinal survey focusing on middle school students since
2014. The CEPS has been conducted by the National Survey
Research Center (NSRC) at the Renmin University of China,
aiming to explore the links between family, school, and broader
societal structures and their impacts on children’s developmental
outcomes. The survey employed a stratified and multistage
sampling design with probability proportional to size (PPS).3 In
2014, a total of 19,487 seventh and ninth students in 438 classes
across 112 middle schools in 28 counties participated in the
survey. Additionally, the survey included interviews with stu-
dents’ parents, teachers, and school principals.

According to the objective of this study, we initially restrict our
sample to the students in public middle schools located in urban
areas, highlighting the social spillovers of migrant children on
urban households’ human capital investments. Given that the
primary concern of our study is the potential selection bias issue,
we align with previous research and focus on schools that employ
random student assignment to classes (Gong et al., 2018; Huang
and Zhu, 2020). With the presence of randomization, we can
identify the causal effects of migrant children on household
human capital investments in local students. Specifically, based
on the school principal’s report on class assignments, we limit our
sample to meet the following two criteria: (i) students are
assigned to classrooms randomly at the start of seventh grade,
and (ii) schools maintain the same class configurations through-
out the eighth and ninth grades. In our sample, 77.7% of urban
public middle schools employ a random classroom assignment
and do not rearrange classes in grades eight and nine. This aligns
with the recommendation by the Ministry of Education of China,
which advocates for random classroom assignments to ensure
equal and fair opportunities for students during the compulsory
education stage.

Additionally, considering the possibility of principals’ misre-
port, we further retain the schools where all head teachers in the
same grade confirm that students are not assigned based on test
scores. Based on head teachers’ reports, we exclude 4.6% of the
schools in which teachers report that student assignments are
executed according to their test scores. Finally, the sample used
for empirical analysis consists of 4312 students (including 797
migrant children and 3515 local children) across 152 classes and
41 schools, with 2328 seventh graders distributed among 80
classes and 1984 ninth graders from 72 classes.

Variables and summary statistics. We measure household
human capital investments using four key indicators from par-
ents’ reported questions: total education expenditure, in-school
education expenditure, out-of-school education expenditure, and
parental time investment. These indicators capture both financial
outlays and time devoted to students’ education (Wang et al.,
2022). The overall financial investment is gauged by the total
household expenditure spending on their children’s education
during the surveyed semester. We further categorize household
education expenses into two types: in-school expenditure (cov-
ering tuition, textbooks, teaching aids, school uniforms, accom-
modation, and insurance premiums) and out-of-school
expenditure (including extracurricular classes, private tutoring,
and hobby training). Parental time investment is quantified by the
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average daily hours parents dedicate to assisting their children
with homework.

In accordance with previous studies (Chen and Feng, 2013; Hu,
2018), we define a migrant student as one whose residence is
located outside their home county, where their hukou is
registered. Subsequently, we calculate the proportion of migrant
students in the classroom as the class-level migrant peer
composition. In the empirical analysis, we incorporate a range
of control variables into our regressions, including student
characteristics (gender, age, only-child status, ethnic background,
academic record rank in grade six), family characteristics (father’s
schooling years, mother’s schooling years, family economic
status), and class attributes (class size, head teacher’s gender,
age, working experience, and education level).

Table S1 presents the summary statistics for the primary
variables used in this study, along with group comparisons based
on migrant status using two-sample t-tests. In our sample, 23.7%
of students are classified as migrant children who left their place
of hukou. In terms of the disparities in education investments
between migrant children and local children, it is intriguing to
observe that, without considering other factors, migrant families
allocate significantly higher total education expenditure com-
pared to local households. When examining different categories
of education spending, migrant children receive significantly
greater in-school expenditure than their local peers, while local
children’s out-of-school expenditure is slightly higher. One
important reason could be that the hukou system imposes
additional costs on migrant students attending urban public
schools, as local budgets rely on hukou registrations and lack
transferability across regions (Hu, 2018). Regarding time
investment, local families allocate significantly more time to their
children’s education than migrant families. The between-group
comparisons also demonstrate significant differences in char-
acteristics at the student, family, and class levels between migrant
and local students. Therefore, our empirical analyses should
account for these factors and include grade-by-school fixed effects
to identify the causal impacts.

Empirical methods
Balance tests for the random student-classroom assignment.
Consistent with prior literature regarding classroom peer effects
(e.g., Hoxby, 2000; Lavy and Schlosser, 2011; Gong et al., 2018),
we adopt students’ classmates as the primary peer group in our
analysis. A major challenge for our study to identify the causal
effects lies in addressing potential selection biases arising from
self-selection issues or confounding heterogeneity. Specifically,
the composition of migrant peers in classrooms may be influ-
enced by school sorting and the “native flight” phenomenon
(Betts and Fairlie, 2003; Card, 2013). Moreover, the presence of
migrant children might spuriously correlate with local house-
holds’ investments in their children’s human capital due to other
unobserved factors.

To address these concerns, this study focuses on students from
middle schools who are randomly assigned to classes based on the
reports of school principals and head teachers. We argue that the
causal effects would be compelling if the randomness of
classroom assignment is confirmed within our sample, as the
class-level migrant peer composition is unrelated to potential
confounding factors in this context. To ascertain the causal nature
of our empirical results, it is crucial to verify the randomness of
classroom assignments. As such, we undertake several randomi-
zation checks for our sample.

First, we perform a balance test on the characteristics of
students in different classes within the same grade of each school.
Given that the CEPS includes two classrooms in the same grade

for each school, we adopt the approach of Ammermueller and
Pischke (2009) by conducting Pearson’s χ2 tests to compare a rich
set of baseline variables in the survey between these paired classes.
Table 1 presents the p-values of Pearson’s χ2 tests for the class
assignment of grades seven and nine, respectively. The results
indicate that students’ migrant status and other characteristics
related to students, families, and classes show no significant
association with their assigned classes. This suggests a well-
balanced distribution of attributes between classrooms, providing
no significant evidence to reject the null hypothesis of random
classroom assignment.

Second, following Ohinata and van Ours (2013), we simulate
the process of random student-classroom assignment to test
whether there is endogenous sorting of migrant students across
classes within a school. Using simulations under random
assignment, we compare predicted and actual migrant peer
distributions in a class and differences in migrant student
numbers between two classes in the same school. If migrant
students are truly randomly assigned to classes, we should
observe the similarity between the two distributions. Figures
S1 and S2 illustrate the kernel density of simulated and actual
distributions. It is evident that the classroom migrant student
compositions in Fig. S1 are generally identical, with both a two-
sample t-test (p-value= 0.432) and an Epps-Singleton test (p-
value= 0.564) showing no significant differences in means or
distributions, respectively. Likewise, in Fig. S2, the two distribu-
tions of between-class differences in the number of migrant
children also show no significant distinctions (two-sample t-test
p-value= 0.243; Epps-Singleton test p-value= 0.931). These
results once again affirm that the schools we focus on randomly
assign students to classrooms.

Third, despite the random formation of classes, the non-
random assignment of educational resources, such as head
teacher capability, could also introduce bias into our estimation
results. Therefore, we conduct another balance test to examine
the correlations between the proportion of migrant students in a
class and the student, parent, and class characteristics (Gong et
al., 2018; Zheng and Zhou, 2024). We first separately regress each
baseline variable on the class-level proportion of migrant
students. In Table 2, column 1 shows that several variables
(e.g., academic record rank in grade 6) significantly correlate with
the class-level proportion of migrant students, possibly due to
grade and school variations. However, after adjusting for grade-
by-school fixed effects in column 2, these correlations become

Table 1 Pearson’s χ2 tests for the class assignment, p-values.

Grade 7 Grade 9

Panel A: Student characteristics
Migrant status 0.249 0.261
Gender 0.903 0.278
Age 0.810 0.756
Only child 0.961 0.349
Ethnic minority 0.754 0.397
Academic record rank in grade 6 0.377 0.834
Panel B: Family characteristics
Father’s education 0.191 0.128
Mother’s education 0.131 0.142
Family economic status 0.380 0.194
Panel C: Class characteristics
Class size 0.706 0.340
Gender of head teacher 0.237 0.808
Age of head teacher 0.664 0.578
Working experience of head teacher 0.275 0.881
Education level of head teacher 0.824 0.820
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insignificant. Further, we also perform a multiple regression and
conduct an F-test to assess the joint significance of the
associations between the predetermined characteristics and the
proportion of migrant children in a class. Table S2 shows an F-
statistic of 1.36, suggesting no joint significance of student, family,
and school characteristics on the share of migrant students. This
suggests a balanced distribution of these characteristics across
classes with different proportions of migrant children.

In summary, the results of the above three balance tests
consistently suggest the random student-classroom assignment,
and we cannot reject the hypothesis of idiosyncratic variations in
the proportion of migrant children across classes within grades
and schools.

Regression model. The objective of this study is to investigate the
causal impacts of the migrant peer composition on household
human capital investments in local students. If students are
assigned to classrooms randomly, unbiased estimates can be
obtained using a reduced-form linear regression model through
the ordinary least squares (OLS) approach as follows:

HIics ¼ αþ propMCcsβþ X0
icsλþ Dgs þ εics ð1Þ

where HIics represents the human capital investment outcomes,
including financial and time investments in education, for a local
student i in class c of school s. propMCcs denotes is the key
independent variable, measuring the proportion of migrant
children in the class c of school s. Xics represents a vector of
control variables, including predetermined characteristics of stu-
dents, families, and classes. Considering that the randomization
of student-classroom assignment depends on variations in grades
and schools, grade-by-school fixed effects (Dgs) have been
incorporated into the regression model to control for grade-by-
school level confounders. εisc is the unobserved error term. In our
regression analysis, standard errors are clustered at the class level
to address heteroskedasticity and correlations among students
within the same classroom.

Similar to prior studies on classroom peer effects (e.g.,
Bietenbeck, 2020; Wang et al., 2018), we focus on human capital
investments among urban households and use a sample of local
students from urban schools in our regression analysis. Given our
concentration on middle schools that randomly assign students to
classrooms, the migrant peer composition (propMCcs) in our
restricted sample should be orthogonal to the error term (εisc)
after conditioning on grade-by-school fixed effects (Dgs). The
vector of control variables (Xics) is expected to have a limited
impact on the estimated coefficients but helps to enhance
estimation precision. Under the assumption of random student-
classroom assignment, our identification strategy involves
comparing the household human capital investments in local
students from two classes within the same grade of the same
school who share similar characteristics, except that one class has
a relatively higher share of migrant children due to random
factors.4 Given that our balance tests in the section “Balance tests
for the random student-classroom assignment” show no evidence
against the null hypothesis of random student-classroom assign-
ment, the estimated regression results are unlikely affected by
school or class selections and other unobserved factors. As such,
by using the restricted sample and conditioning on grade-by-
school fixed effects, the coefficient of interest, β can be interpreted
as a causal effect.

Results
Migrant children and local households’ human capital invest-
ments. We first examine the impacts of migrant children on
human capital investments among local households in urban
areas. Panel A of Table 3 presents the estimates using students
from urban schools that randomly assign students to classrooms.
The results demonstrate that the presence of migrant peers in the
classroom has significant positive impacts on household financial
investments in local students’ education. Specifically, in columns
(1) and (3), a one-percentage-point rise in the proportion of
migrant children in a class increases local students’ total

Table 2 Balancing test: migrant children proportion and
characteristics of student, family, and class.

Dependent variable OLS Grade-by-school fixed
effects

Panel A: Student characteristics
Gender 0.016 (0.053) 0.152 (0.146)
Age −0.595 (0.563) 0.237 (0.160)
Only child −0.041 (0.135) −0.019 (0.113)
Ethnic minority −0.208** (0.091) −0.041 (0.066)
Academic record rank
in grade 6

−6.159*** (2.154) 1.841 (3.541)

Panel B: Family characteristics
Father’s education −0.305 (0.531) −0.589 (0.786)
Mother’s education −0.300 (0.576) 0.726 (0.696)
Family economic
status

0.103 (0.106) 0.107 (0.155)

Panel C: Class characteristics
Class size −0.989*** (0.151) −0.117 (0.132)
Gender of head
teacher

−0.276 (0.264) 0.436 (0.428)

Age of head teacher 0.287 (0.432) 1.220 (1.084)
Working experience of
head teacher

0.009 (0.398) 0.542 (0.766)

Education level of head
teacher

−0.832*** (0.280) −0.096 (0.557)

Notes: Standard errors in parentheses are clustered at the class level. *p < 0.1, **p < 0.05,
***p < 0.01.

Table 3 Effects of migrant children on local household human capital investments.

Total education expenditure In-school expenditure Out-of-school expenditure Parental time investment

Panel A: students from urban schools that adopt random assignment
Proportion of migrant children 2.312* (1.196) 0.810 (1.381) 4.766*** (1.075) −0.193 (0.152)
Observations 3515 3515 3515 3515
R2 0.073 0.040 0.232 0.032

Panel B: students from urban schools that do not adopt random assignment
Proportion of migrant children 8.399*** (2.694) 6.209** (3.068) 11.596*** (2.968) 0.206 (0.275)
Observations 1091 1091 1091 1091
R2 0.179 0.168 0.213 0.038

Notes: Standard errors in parentheses are clustered at the class level. Each regression includes all control variables and controls for grade-by-school fixed effects. *p < 0.1, **p < 0.05, ***p < 0.01.
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education expenditure and out-of-school education expenditure
by 2.3% and 4.8%, respectively. For a class of 50 students in urban
China, having one more migrant classmate (i.e., a 2% increase in
the share of migrant children) can result in a 4.6% and 9.8%
increase in total education expenditure and extracurricular edu-
cation expenditure, respectively. However, as seen in columns (2)
and (4), class-level migrant peer composition has no significant
effects on in-school education expenditure and parental time
investment. This suggests that the impacts of migrant children on
local household human capital investments are primarily evident
in out-of-school education expenses, such as private tutoring and
training courses.

In panel B, we perform similar estimations using non-
randomized assignment schools, which provide insights into
potential estimation biases that may arise when not accounting
for the selection problem associated with the migrant peer
composition in a class. Panel B reveals a more pronounced
positive impact of class-level migrant children on financial
education investments compared to Panel A, implying that
pooled estimates may overestimate the influence of migrant
children on local households’ human capital investments.
Henceforth, in the subsequent empirical analysis, we exclusively
utilize the sample from urban schools that meet the random
classroom assignment criteria of this study.

Robustness checks. To validate our main findings, we have
performed a battery of robustness checks. First, given our baseline
findings highlight migrant children’s impact on out-of-school
education spending, we test the sensitivity of our results to
alternative measures focusing on private tutoring. These measures
include students’ time (log hours) spent on tutoring courses
during weekdays and weekends, the number of tutored subjects,
and tutoring attendance during summer or winter vacations. The
results in Table 4 consistently indicate that the presence of
migrant peers has significant and positive effects on the engage-
ment of local students in private tutoring, as evidenced by both
the duration and quantity of tutoring sessions attended. This
aligns with our baseline regression results.

Second, we use alternative definitions of migrant children to
test the robustness of our main results, including categorizing
them as rural or urban based on hukou type, and further
distinguishing them by living arrangements with parents. Panel A
of Table 5 demonstrates that regardless of the alternative measure
of migrant children used, the composition of migrant peers has
significant positive effects on household financial education
investment in local students. Furthermore, among these alter-
native measures of migrant children, rural migrant children have
the most pronounced impact on local households’ education
expenditures, suggesting that parents of local urban children
respond more strongly to rural migrant students.

Third, considering the variations in school quality and
community environment across different regions of the city, we
further refine our sample by restricting it to schools located at the
center of the city based on principals’ responses. The estimates in
Panel B of Table 5 closely align with our baseline regression
results. This suggests that, after controlling for grade-by-school
fixed effects, the influence of school and region-related factors on
our estimation results is limited.

Fourth, following Eisenberg et al. (2014), we include controls for
average attributes of both migrant and local students to account for
contextual factors, including the proportion of boys, average
paternal and maternal schooling years, and average family
economic status. Panel C of Table 5 demonstrates that, even with
slightly diminishing effect sizes, the findings persistently affirm the
significant positive impact of migrant peers on households’ financial
human capital investments in local students.

Fifth, considering that local parents’ awareness of their
children’s peers may influence their behavioral responses to
migrant children, we address this “observability” issue by
narrowing our sample to local students whose parents know
some or all of their children’s friends. The results in Panel D of
Table 5 consistently uphold the notion that the presence of
migrant children positively influences local household invest-
ments in child education, with slightly larger effect sizes
compared to the baseline results.

Sixth, despite the distinct separation of the initiators and
recipients of spillover effects in our context, we further include
migrant children in our sample to test the robustness of our
results. As illustrated in Panel E of Table 5, the estimates reaffirm
the positive spillover effects of migrant children on household
out-of-school education expenditure, suggesting that our main
findings are robust.

Seventh, we implement Oster’s (2019) sensitivity analysis for
omitted variable bias within the framework of linear regression.
As shown in Panel F of Table 5, the values of the proportional
degree of selection on unobservables to selection on observables
(δ) are 4.3 and 2.1, respectively, when the observed effects are
eliminated. This suggests at least a partial causal impact of
migrant children on local households’ educational spending,
especially in shadow education.

Finally, we conduct an additional sensitivity test, as proposed
by Gong et al. (2018), to further validate the randomization
design. Specifically, we randomly exclude about 10% of schools to
create a reduced sample and derive regression estimates,
repeating this process 1,000 times to generate coefficient
distributions for each human capital investment outcome. As
depicted in Fig. S4, the distribution of coefficients obtained from
reduced samples consistently centers around our baseline
estimates, suggesting that potential bias arising from the inclusion
of schools that non-randomly assigned students to classrooms is
unlikely to be a significant driver of our results.

Table 4 Robustness checks: alternative measures of out-of-school educational investment.

Time on tutoring courses
(weekdays)

Time on tutoring courses
(weekends)

Number of tutoring
subjects

Private tutoring on
vacations

Proportion of migrant
children

0.303*** (0.070) 0.494*** (0.105) 0.928*** (0.164) 0.280*** (0.071)

Control variables Yes Yes Yes Yes
Grade-by-school fixed
effects

Yes Yes Yes Yes

Observations 3483 3484 3500 3491
R2 0.050 0.161 0.142 0.138

Notes: Standard errors in parentheses are clustered at the class level. *p < 0.1, **p < 0.05, *** p < 0.01
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Heterogenous effects. Table 6 reports the results of the hetero-
geneity analysis by local students’ gender, grade, parental edu-
cation, and family economic status. Panel A shows that,
compared to their female counterparts, the proportion of migrant
children in the class has a relatively larger positive impact on
educational expenditures in local boys. An important potential
reason is the prevailing son preference in Chinese households and
the elevated expectations for male education (Jiang et al., 2016).
This results in families frequently allocating more resources to
boys’ education than to girls’ when making decisions about
human capital investments.

In Panel B, heterogeneous effects by students’ grades
demonstrate that ninth graders are more significantly influenced
by migrant peer composition on both in-school and out-of-school
education expenditures compared to seventh graders. A plausible
explanation is that ninth graders often experience greater
academic pressures due to the competitive nature of high school
enrollment exams (Zheng and Zhou, 2024). This heightened
pressure makes local households more sensitive to investments in
their children’s education in the presence of migrant students.

Concerning heterogeneity by household SES, we initially divide
the sample into two subgroups by parental education, using a
threshold indicating whether at least one parent has obtained a
high school degree. In Panel C, the spillover effects of migrant
children on financial education investments are significantly
larger for local households with higher-educated parents
compared to those with lower educational levels. Additionally,
we differentiate between high (“somewhat rich” or “very rich”)
and low economic status families based on parent-reported
questions about household financial condition. The estimates in
Panel D reveal that the positive effects of migrant peer
composition on financial education investments are more
pronounced among local households with higher economic status

than those with lower financial conditions. Taken together, local
households with a higher SES significantly increase education
investment for their children due to the presence of migrant
children.

Mechanism analysis. In this section, we explore the underlying
mechanisms by which migrant children influence human capital
investments among local households, including parental beliefs
and teachers’ perspectives on students’ learning environments
and academic achievements, as well as students’ perceived well-
being and actual performance (see variable definitions for
mechanism analysis in Table S3).

Table 7 presents the results of the impacts of class-level
migrant peer composition on local parents’ beliefs about their
children’s academic achievements and learning environment.
Columns (1) and (2) of Panel A show that the share of migrant
children in a class has no significant impact on local parents’
educational expectations or confidence in their children’s future.
However, columns (3) to (5) in Panel A demonstrate that migrant
students lead local parents to overestimate their children’s
academic achievement, perceiving migrant students’ performance
as generally lagging behind their children’s achievement. In Panel
B, columns (1) and (2) indicate that a larger share of migrant
children heightens local parents’ emphasis on friends and private
tutoring for their children’s academic performance. Columns (3)
to (5) suggest that with a rising number of migrant students,
native parents increasingly feel that their children dislike peers
and view migrant students as detrimental to educational quality
and school atmosphere. Concerning parental beliefs about school
teachers in Panel C, columns (1) and (2) suggest that migrant
children lead local parents to believe that their children are less
fond of school teachers. Additionally, in columns (3) to (5), an

Table 5 Additional robustness checks.

Total education expenditure In-school expenditure Out-of-school expenditure Parental time
investment

Panel A: Alternative measures of migrant children
Proportion of rural migrant children 4.895** (2.098) 2.616 (2.536) 10.469*** (1.877) −0.172 (0.216)
Proportion of urban migrant
children

1.885** (0.899) 0.231 (1.977) 3.512** (1.473) −0.276 (0.230)

Proportion of migrant children
(living with at least one parent)

2.482** (1.225) 0.900 (1.445) 4.952*** (1.108) −0.212 (0.159)

Proportion of migrant children
(living with both parents)

3.483** (1.474) 1.759 (1.709) 5.818*** (1.256) −0.188 (0.172)

Panel B: Schools located at center of the city
Proportion of migrant children 2.628** (1.213) 1.258 (1.406) 4.818*** (1.109) −0.224 (0.157)
Panel C: Additional controls (contextual characteristics)
Proportion of migrant children 2.044* (1.165) 0.544 (1.343) 4.607*** (1.052) −0.213 (0.154)
Panel D: Parents know some or all of their child’s friends
Proportion of migrant children 2.395* (1.255) 0.891 (1.452) 4.830*** (1.089) −0.208 (0.147)
Panel E: Including migrant children
Proportion of migrant children 1.207 (1.267) 0.366 (1.362) 2.636** (1.017) −0.136 (0.163)
Panel F: Oster (2019)’s sensitivity test on unobservables
Proportion of migrant children 2.312* (1.196) 0.810 (1.381) 4.766*** (1.075) −0.193 (0.152)
Bounds: [β1, β0] [2.135, 2.312] [0.810, 1.300] [3.180, 4.766] [−0.242, −0.193]
δ required for β= 0 4.302 −2.308 2.100 −8.971
R2 0.073 0.040 0.232 0.032
Rmax 0.095 0.052 0.302 0.042

Notes: Standard errors in parentheses are clustered at the class level. Each regression has controlled for all controls and grade-by-school fixed effects. The coefficients and corresponding standard errors
in each cell come from one regression. Additional controls in Panel B include the proportion of boys, average paternal schooling years, average maternal schooling years, and average family economic
status among migrant children, and proportion of boys, average paternal schooling years, average maternal schooling years, and average family economic status among non-migrant children. Oster’s test
assumes Rmax= 1.3(R2), where R2 is from the OLS regressions with all controls. The lower bound β1 is estimated on the basis that the proportional amount of selection on unobservables to selection on
observables is 0 (i.e., δ= 0). The upper bound β0 is calculated when δ= 1, that is, the proportional degree of selection on unobservables is equal to selection on observables (δ= 1). The estimated δ
required for β= 0 indicates that relative to selection on observables, there should be δ times the amount of selection on unobservables for the estimated relationship between the proportion of migrant
children and local urban households’ human capital investment indicators to become insignificant. *p < 0.1, **p < 0.05, ***p < 0.01.
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Table 6 Heterogeneous effects of migrant children on local household human capital investments.

Total education expenditure In-school expenditure Out-of-school expenditure Parental time investment

Panel A: Gender
Male 2.608*** (0.926) 2.163** (1.025) 5.395*** (0.762) −0.082 (0.141)
Female 2.037 (1.289) −0.503 (1.030) 4.032*** (0.800) −0.252 (0.222)
Group differences

(p-value)
0.270 0.030 0.150 0.470

Panel B: Grade
Grade 7 2.362** (0.987) −0.600 (1.094) 3.852*** (0.797) −0.150 (0.159)
Grade 9 3.036*** (0.909) 2.657** (1.065) 5.755*** (0.795) −0.104 (0.144)
Group differences
(p-value)

0.190 0.010 0.030 0.420

Panel C: Parental education
High school degree or
above

3.871*** (1.002) 2.626** (1.030) 5.262*** (0.765) −0.111 (0.180)

Below high school degree 0.713 (1.232) −0.822 (1.058) 3.786*** (0.826) −0.307 (0.231)
Group differences
(p-value)

0.000 0.020 0.090 0.120

Panel D: Family economic status
High family economic
status

3.445** (1.391) 3.731** (1.824) 4.730*** (1.509) −0.126 (0.251)

Low family economic
status

2.115*** (0.695) 0.356 (0.789) 3.498*** (0.596) −0.191 (0.128)

Group differences
(p-value)

0.160 0.060 0.140 0.360

Notes: Standard errors in parentheses are clustered at the class level. Each regression includes all control variables and controls for grade-by-school fixed effects. The coefficients and corresponding
standard errors in each cell come from one regression. In Panel D, if the answers to the parent-reported question “how is the financial condition of your family at present” are “somewhat rich” or “very
rich”, we then treat the households as high-economic status families. Otherwise, they are regarded as low economic status families. Group differences (p-value) are from between-group tests of
difference in coefficients after seemingly unrelated estimations (SUEST). *p < 0.1, **p < 0.05, ***p < 0.01.

Table 7 Mechanism analysis: parental beliefs.

Panel A: Parental beliefs about their children

Education
expectation

Confidence about
the child’s future

Biased belief about the
child’s academic
achievement

Underestimate the
child’s academic
achievement

Overestimate the
child’s academic
achievement

Proportion of
migrant children

−0.053 (0.295) −0.030 (0.289) 1.259*** (0.271) −0.478*** (0.128) 0.547*** (0.132)

Observations 3507 3504 3443 3443 3443
R2 0.178 0.102 0.132 0.112 0.106

Panel B: Parental beliefs about students’ peers and private tutoring

Friends are
important for
students’ grade

Private tutoring is
important for
students’ grade

This child likes his/her
schoolmates

Migrant children are
harmful to educational
quality

Migrant children are
harmful to school
atmosphere

Proportion of
migrant children

0.233*** (0.076) 0.069* (0.037) −0.290* (0.149) 0.129*** (0.044) 0.073* (0.041)

Observations 3515 3515 3515 3320 3317
R2 0.023 0.018 0.038 0.022 0.020

Panel C: Parental beliefs about school teachers

This child likes
homeroom teacher

This child likes other
teachers at school

Students with academic
records above average
benefit most from the
teachers

School teachers are
responsible for this child

School teachers are
patient with this child

Proportion of
migrant children

−0.580*** (0.157) −0.385** (0.160) −0.080* (0.045) −0.323** (0.142) −0.441*** (0.143)

Observations 3482 3466 3468 3503 3495
R2 0.063 0.070 0.020 0.070 0.087

Notes: The dependent variable in each regression is standardized to zero mean and unit variance. Standard errors in parentheses are clustered at the class level. Each regression includes all control
variables and controls for grade-by-school fixed effects. *p < 0.1, **p < 0.05, ***p < 0.01.
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increase in local children’s migrant peers also leads local parents
to think that academically strong students face more challenges
with teacher instruction and see teachers as less dedicated and
patient with their children.

In Table 8, we examine the “competition effect” hypothesis
regarding local households’ behavioral responses to migrant
students. If this hypothesis holds true, the impact of migrant
children on local households’ education investment is expected to
be more pronounced among peers with similar academic
performance. With this in mind, we redefine the peer group for
each student based on classmates whose academic ranking is
within 5 places from them in grade six, then calculate the
percentage of migrant children within this revised peer group and
rerun the baseline regressions.

Panel A of Table 8 shows the positive impacts of migrant peers
on local students’ human capital investments, but the effect sizes
are smaller in the new peer group compared to baseline
regressions. When extending the ranking distance to 10 and 20
in Panels B and C, the effect sizes of migrant children increase.
This suggests the “competition effect” is not the main driver of
local households’ investment responses. In Panels D and E, we
differentiate peers based on academic rankings relative to the
focal student. The results reveal a stronger impact on local
households’ education expenditures when considering migrant
peers with lower academic achievement. This once again
underscores that local parents’ concerns are primarily driven by
potential negative spillovers from migrant children with poor
academic performance, rather than increased educational
competition.

Table 9 examines the impact of migrant children on teachers’
reported pedagogical practices and classroom learning environ-
ment. Panel A shows that the presence of migrant children does
not significantly affect the pedagogical practices of Chinese and
English teachers, while math teachers less frequently use group
discussions, teacher-student interaction, multi-media projectors,
and internet-based tools in classrooms with a higher proportion
of migrant students. This may stem from migrant students’ lower
prior education levels or potential discrimination by some local
teachers (Zheng et al., 2023). In Panel B, we find no significant
impact of migrant children on the classroom learning

environment reported by teachers across various subjects,
including class discipline, student relationships, and teaching
effectiveness.

Table 10 reports the estimation results for students’ quality of
school life, emotional well-being, and actual academic test scores.
Panel A indicates no significant association between the
proportion of migrant children and class climate or student
relationships. Similarly, Panel B shows no significant rise in
emotional problems among local students due to migrant peers.
Moreover, Panel C reveals no significant impact of having
migrant classmates on the academic test scores of local students.
One concern about the results’ validity is that household human
capital investments might mediate the relationship between
migrant peers and local students’ academic performance. To
address this concern, we further control for total education
expenditure and parental time investment to isolate the direct
impact of migrant children on local students’ academic outcomes.

In Panel A of Table S4, the presence of migrant children
remains insignificantly associated with local students’ academic
performance and cognitive skills after accounting for household
human capital investments. This suggests that increased house-
hold investments may not be effective in improving student test
scores in response to migrant peers. Given that peer effects on
students’ academic performance may need time to become
apparent, in Panel B, we substitute the dependent variable with
the academic indicators of 8th-grade students from the follow-up
survey conducted one year later. The results suggest that even
after considering baseline household human capital investments,
the presence of migrant peers still does not significantly affect the
academic performance of local students.

Discussion
Exploiting the random assignment of students to classrooms in
middle schools, this study sheds light on the social spillovers of
internal migrant children on human capital investments among
local households in urban China. The results show that the share
of migrant children in a class has a significant positive effect on
local households’ educational expenditures, especially out-of-
school education spending. These positive educational spillover

Table 8 Mechanism analysis: peer competition.

Total education expenditure In-school expenditure Out-of-school expenditure Parental time investment

Panel A: Ranking distance within 5
Proportion of migrant children 1.040** (0.462) −0.007 (0.532) 2.563*** (0.411) −0.129 (0.081)
Observations 3464 3464 3464 3464
R2 0.077 0.050 0.220 0.030

Panel B: Ranking distance within 10
Proportion of migrant children 1.370** (0.554) 0.265 (0.627) 3.327*** (0.477) −0.119 (0.087)
Observations 3497 3497 3497 3497
R2 0.077 0.050 0.222 0.030
Panel C: Ranking distance within 20
Proportion of migrant children 1.765*** (0.601) 0.346 (0.689) 4.292*** (0.516) −0.149 (0.095)
Observations 3509 3509 3509 3509
R2 0.078 0.050 0.228 0.031
Panel D: Students ranked lower than the child as peers
Proportion of migrant children 0.990** (0.478) −0.242 (0.548) 2.522*** (0.431) −0.072 (0.074)
Observations 3504 3504 3504 3504
R2 0.077 0.050 0.219 0.030
Panel E: Students ranked higher than the child as peers
Proportion of migrant children 0.579 (0.467) −0.046 (0.526) 1.882*** (0.429) −0.128 (0.083)
Observations 3309 3309 3309 3309
R2 0.074 0.050 0.219 0.033

Notes: Standard errors in parentheses are clustered at the class level. Each regression includes all control variables and controls for grade-by-school fixed effects. *p < 0.1, **p < 0.05, ***p < 0.01.
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Table 9 Teachers’ view: teachers’ pedagogical practices and students’ learning environment.

Panel A: Teachers’ pedagogical practices

Lecturing Group
discussion

Interaction with
students

Multi-media
projectors

Internet

Chinese teachers’ view
Proportion of migrant children 0.551

(1.028)
−0.624
(1.029)

−1.694 (1.272) 0.785 (0.706) 0.954 (0.791)

Observations 2627 2683 2672 2683 2484
R2 0.375 0.558 0.444 0.726 0.710
Math teachers’ view
Proportion of migrant children −0.115

(1.022)
−1.965**
(0.969)

−2.005* (1.034) −1.833* (1.091) −3.199**
(1.607)

Observations 2406 2415 2425 2425 2359
R2 0.605 0.621 0.548 0.573 0.450
English teachers’ view
Proportion of migrant children −0.314

(1.153)
1.984 (1.260) 0.677 (1.024) −1.142 (0.877) −1.482 (1.156)

Observations 2870 2870 2870 2842 2641
R2 0.471 0.534 0.516 0.728 0.531

Panel B: Students’ learning environment

Class
discipline

Class
management

Student
relationship

Student academic
ability

Teaching
effectiveness

Chinese teachers’ view
Proportion of migrant children 1.550

(1.131)
1.133 (1.314) 1.140 (0.775) 0.184 (1.131) 0.813 (1.278)

Observations 2530 2712 2558 2666 2530
R2 0.417 0.354 0.140 0.526 0.393
Math teachers’ view
Proportion of migrant children 0.694

(1.295)
−1.112 (0.955) 1.849 (1.220) −0.581 (1.308) 1.245 (1.319)

Observations 2109 2398 2109 2398 2109
R2 0.669 0.587 0.631 0.402 0.678
English teachers’ view
Proportion of migrant children 0.344

(1.088)
0.606
(0.750)

0.520 (1.048) −0.541 (1.240) 0.932 (1.116)

Observations 2576 2743 2576 2741 2576
R2 0.619 0.132 0.588 0.558 0.567

Notes: The dependent variable in each regression is standardized to zero mean and unit variance. Standard errors in parentheses are clustered at the class level. Each regression includes all control
variables and controls for grade-by-school fixed effects. *p < 0.1, **p < 0.05, ***p < 0.01.

Table 10 Students’ quality of school life, emotional well-being, and academic achievement.

Panel A: Quality of school life

Classmates are
nice

Often take part in class
activities

Class in a good
atmosphere

Feel close to people at
school

Feel bored at
school

Proportion of migrant
children

0.058 (0.256) −0.071 (0.281) −0.295 (0.311) −0.152 (0.326) −0.352 (0.279)

Observations 3485 3491 3489 3462 3483
R2 0.090 0.159 0.149 0.124 0.088

Panel B: Emotional well-being

Feeling blue Feeling depressed Feeling unhappy Feeling not enjoying life Feeling sad

Proportion of migrant children −0.093 (0.152) −0.059 (0.141) −0.002 (0.146) 0.031 (0.147) −0.177 (0.148)
Observations 3434 3429 3428 3426 3430
R2 0.028 0.028 0.032 0.020 0.027

Panel C: Academic achievement

Chinese test score Math test score English test score Average academic score Cognitive test score

Proportion of migrant children −0.005 (0.625) −0.434 (0.566) −0.500 (0.610) −0.308 (0.569) −0.384 (0.289)
Observations 3461 3461 3463 3464 3515
R2 0.519 0.405 0.469 0.500 0.315

Notes: The dependent variable in each regression is standardized to zero mean and unit variance. Standard errors in parentheses are clustered at the class level. Each regression includes all control
variables and controls for grade-by-school fixed effects. *p < 0.1, **p < 0.05, ***p < 0.01.
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effects are more prominent among local students who are boys, in
grade nine, and come from families with high parental education
and economic status. Furthermore, compared to urban migrant
children, the presence of rural migrant children leads to a more
significant increase in educational spending by local urban
families.

We have explored possible mechanisms and find that the
presence of migrant children leads local parents to overestimate
their children’s academic performance and harbor concerns about
potential adverse “threats” on their children’s learning environ-
ment and educational quality. Nevertheless, we have not found
strong evidence that migrant children significantly affect the
classroom’s learning environment, teaching effectiveness, or local
students’ emotional well-being and academic achievements.
Additionally, we consider the notion that the presence of migrant
children might create “competition effects” on local household
investments in education but find no evidence to support this
hypothesis.

Our findings are consistent with previous studies suggesting
that the presence of internal migrant children in the same class
has little influence on local students’ educational outcomes (e.g.,
Wang et al., 2018; Huang and Zhang, 2023). As highlighted by
Cheng and Feng (2019), the academic performance gap between
migrant children and native children is mainly attributed to
differences between schools rather than within-school variations.
This suggests that the root cause of the lower academic perfor-
mance often observed in migrant children is their lack of acces-
sibility to local public schools offering high-quality education.
Consequently, the behavioral responses of local households
towards their children’s educational expenditures appear to be
driven by unwarranted overconcern. This behavioral reaction
largely stems from biases and prejudice against migrants held by
local families, posing a challenge to the social integration of
migrants in the local community.

Furthermore, our research findings indicate that regardless of
whether compensatory investments by local households are
considered, there is no significant improvement in the academic
performance of urban students due to increased education
expenditure in response to migrant children, at least in the
short term. This suggests that the compensatory strategies
adopted by local parents to enhance their children’s human
capital yield limited results. One potential explanation is that
engaging in high-intensity private tutoring can negatively
impact children’s emotional well-being and hinder their aca-
demic improvement. The high academic burden of students has
already prompted regulatory measures by the Chinese govern-
ment to reduce academic stress and control the excessive
growth of the tutoring industry (Guo and Qu, 2022; Zheng
et al., 2020).

Our findings carry significant policy implications for the edu-
cational inclusion of migrant children in China. First, local gov-
ernments should reduce institutional barriers for migrant
students, especially those from lower socioeconomic back-
grounds, ensuring equal access to high-quality education in local
public schools. Second, policymakers should also implement
measures to reduce incentives for excessive extracurricular
spending by increasing public education funding and promoting
social equality. Third, fostering effective communication between
local schools and parents can also help mitigate biased percep-
tions and subsequent irrational behaviors of local households
arising from information friction.

This study has several limitations due to data constraints.
First, despite employing various definitions of migrant children
and obtaining consistent results, we are unable to explore
heterogeneous effects based on the duration of their local
residence. Second, due to the lack of information, we are also

constrained from investigating other forms of household time
investments in child education, including the time contributed
by additional caregivers (e.g., grandparents). Third, given that
our sample consists exclusively of middle school students rather
than encompassing children of all age groups, caution is war-
ranted when generalizing the findings of our study. Addition-
ally, given our focus on internal migrant children within
China’s context, it is also important to exercise caution when
applying our findings to other contexts with different migration
types (e.g., international migration) and varying levels of edu-
cational market competitiveness. Thus, we encourage future
studies in diverse contexts to deepen our understanding of local
households’ decision-making processes in response to the
presence of migrants.

Conclusion
This study examines the effects of migrant children on local
households’ human capital investments in urban China. The
results reveal that having migrant classmates significantly
increases education expenditures for local students, particularly
among males, ninth graders, and those from high SES families.
We further find that the increase in local households’ human
capital investments is not due to the negative impacts of migrant
peers on the learning environment, educational quality, or aca-
demic outcomes of native students. Instead, the presence of
migrant children leads local parents to overestimate their own
children’s academic performance and harbor unfounded concerns
about the potential negative educational effects of migrant stu-
dents on their children. Our study provides new insights into the
social exclusion of migrant children in receiving areas, under-
scoring the importance of addressing local households’ biased
beliefs towards migrants.

Data availability
The data that support the findings of this study have been
enclosed as supplementary files. Further inquiries can be directed
to the corresponding author upon reasonable request.

Received: 22 December 2023; Accepted: 14 May 2024;

Notes
1 In 2020, 249 million individuals (66.2%) migrated from rural to urban areas, whereas
127 million (33.8%) moved between urban areas. Meanwhile, there were 71.09 million
internal migrant children in China, comprising 23.9% of the total child population
(NBSC, UNICEF China, UNFPA China, 2023).

2 According to a report by the research and consulting firm Frost & Sullivan, shadow
education was accessed by 33.9% (57.3 million) of primary and middle school students
in China in 2017, with a penetration rate of 62.9% in top-tier cities and 25.3% in other
cities.

3 See supplementary material S1 for more details about the sampling design of the CEPS.
4 Fig. S3 illustrates the kernel distribution of the class-level proportion of migrant
children, suggesting a large variation in class-level migrant peer composition.
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