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Abstract This paper studies the impact of an increase in higher education tuition
on intergenerational mobility in China. We develop a theoretical model for the
parental decision about the investment on education of children to illustrate the
impact from the perspective of borrowing constraint. We consider the Chinese
college tuition and subsidy reform around 1986 as a quasi-natural experiment for
identifying the policy effect of the reform on intergenerational educational mobility
by using the data from the census of 2000 and the China Family Panel Studies
(CFPS). We find that an increase in the education burden induced by the reform of
college tuition has reduced intergenerational educational mobility, and it is more
noticeable in regions with a relatively higher increment in the tuition fee. Our
results are robust with consideration of the co-residence bias, government

investment in elementary education, and the higher education expansion.

Keywords tuition fees of higher education, intergenerational educational
mobility, reform of college tuition and subsidy, co-residence bias, borrowing
constraint
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1 Introduction

A growing literature has documented a decrease in intergenerational mobility in
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China (Chen, 2016; Chen and Yuan, 2012; Chen et al., 2015; Fan, 2016; Fan et
al., 2019; Gong et al., 2012; Li et al., 2017; Zhu et al., 2018), but there is rarely a
consensus regarding its causes. Sun et al. (2012) attribute this to the impact of
migration, while Li and Zhou (2014) document the changes in the government’s
public expenditure as a cause. Another line of research focuses on the impact of
the college enrollment expansion in China after 1999, but the results are varied.
Several studies report that the college enrollment expansion has reduced
intergenerational mobility (Li, 2010; Li and Zhong, 2017; Luo and Liu, 2018;
Yang and Lin, 2014; Yang and Wang, 2011), others suggest that it has no
significant effect (Liu and Wan 2019; Yang, 2016), while Zhang and Wan (2018)
claim that it increases the intergenerational mobility in regions with adequate
higher education resources. Moreover, the college enrollment expansion occurred
simultaneously with a rapid rise in tuition fees, and the impact on the
intergenerational mobility could reflect the varying effects of education
expansion and tuition increase.’

This paper is an attempt to fill the gap by identifying the impact of tuition
increase on intergenerational mobility using the college tuition and subsidy
reform around 1986 as a quasi-natural experiment. We exclude the impact of
college enrollment expansion by focusing on the cohort of individuals who are
not affected by it after 1999. This cohort reports having a declining trend of
intergenerational mobility in the literature (Chen et al., 2015; Fan, 2016; Fan et
al., 2019; Li et al., 2017; Wang and Yuan, 2015), but the reason is unexplained.
Our paper provides the first explanation on the decrease in intergenerational
mobility of this cohort by exploring the impact of tuition increase in higher
education.

The rise in college tuition has attracted considerable attention in social media
and academic research. Since the 1980s, tuition fees of regular colleges and
universities in China have been rising rapidly. In 2005, the media discussed that
“the tuition fees of colleges and universities have soared 20 times in 10 years”
(Xin, 2005). The average tuition fees per student for one year at Chinese
universities and colleges were 64.7 yuan in 1989 and 7,849 yuan in 2011,

' Yang and Lin (2014) believe that an increase in college tuition from 1994 to 1997
significantly explains why the college enrollment expansion did not promote the equality of
educational opportunities. However, they ignore the reform of college tuition around 1986 and
miss out on examining the causal effect.



398 Yuanyuan Chen, Quanlin Liu, Kun Wu

increasing by 120 times in 22 years, while the disposable income per capita of
urban and rural residents in China increased only by 14.9 times and 10.6 times,
respectively.” This rapid increase in college tuition could deprive the educational
opportunities of children from underprivileged families and reduce
intergenerational mobility.

In this paper, we develop a theoretical model by incorporating college tuition
into parental borrowing constraints. The model shows that with borrowing
constraints, the increase of college tuition enhances intergenerational
transmission of education and reduces intergenerational mobility. In the
empirical analysis, we take the reform of tuition and subsidy of colleges in 1986
as a quasi-natural experiment. The college only enrolled regular students before
the reform, and these students were exempted from college tuition fees and
received a monthly government subsidy. Numerous colleges started enrolling
self-financed students from 1986 to 1995 who paid high tuition fees and received
a limited subsidy. We use the data of the census of 2000 and China Family Panel
Studies (CFPS) to focus on individuals who may take the college entrance exam
between 1980 and 1995 and identify the impact of the increase in college tuition
on intergenerational mobility by exploring the variation in the extent of tuition
increase across provinces and years. The results indicate that the increase of
college tuition reduces intergenerational educational mobility, and the impact is
more noticeable in the areas with a higher increase in college tuition. This
conclusion remains with consideration of the co-residence bias, the changes in
government investment on compulsory education, and the expansion of college
enrollments.

Our paper contributes to the literature on intergenerational mobility through
various aspects. First, this is the first empirical study to examine the impact of
the increase in college tuition on intergenerational mobility in China. We provide
a new perspective explaining the impact of college enrollment expansion on
intergenerational mobility. In the absence of borrowing constraints for parents or

% The average college tuition per student is calculated by dividing total college tuition by the
number of college students. The data of total college tuition fees come from the China
Educational Finance Statistics (State Education Committee and National Bureau of Statistics
of China, 1989a—1995a) and China Educational Finance Statistical Yearbook (State Education
Committee and National Bureau of Statistics of China, 1996b—2012b), and the number of
college students comes from the Educational Statistics Yearbook of China (State Education
Committee and National Bureau of Statistics of China, 1989¢-2012c).
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college being free, the college enrollment expansion may not decrease
intergenerational mobility. Second, a strand of literature (Chen et al., 2015; Fan,
2016; Fan et al., 2019; Li et al., 2017; Wang and Yuan, 2015) document a decline
of intergenerational mobility among individuals who were born in the middle and
late 1960s, or after the 1970s, a cohort who are affected by the post-1986 tuition
reform but not affected by college enrollment expansion after 1999. However,
the reason for this decline is unexplained. Our paper provides a reasonable
explanation from the perspective of tuition increase in higher education. Third, in
the theoretical model, we incorporate the college tuition fee in the borrowing
constraints of parents and explore the cause of the impact of tuition fees on
intergenerational educational mobility. Finally, our paper further adds to the
literature on policy implications. Biasi (2019), Li (2019), and Mayer and Lopoo
(2008) show that sufficient or fair government spending has a positive effect on
intergenerational mobility, and this paper suggests that the government should
reduce the burden of higher education for families of lower socioeconomic status

for promoting social mobility.

2 Policy Background

The sources of funding for universities and colleges in China have changed
significantly since the reestablishment of the Chinese college entrance exam in
1977. It gradually transformed from purely a state-financed to multi-channel
financed system, including state financial appropriation, tuition fees from
students, and society donations. This evolution had a substantial impact on the
decisions about investment for the education of children, as parents need to bear
a higher cost for their college education. There are three important stages of
college tuition fees and subsidy reform in China. The first was from 1986 to 1996,
when the enrollment system was the “Dual Track System of Enrollment in
Higher Education.” Besides the existing state-planned program, colleges in
China began enrolling students through the self-financed program and
contractual program. The admission score was higher for the state-planned
program, and colleges charged fewer tuition fees. However, in the case of the
other two programs, the admission score was lower, but colleges charged a much
higher tuition fee. Further, the subsidy system changed to a selective scholarship
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for students in the state-planned program, and the subsidy also decreased
significantly. Hence, the educational expenditure burden for households
increased due to the rise in college tuition fees and a decline in government
subsidy. The second stage was from 1997 to 1999, when the majority of Chinese
colleges launched a uniform tuition system. Nearly all college students had to
pay an equivalent tuition fee without differentiating whether within or outside the
state plan. The third stage is from 1999 to present, when the college enrollment
expanded, along with another wave of increase in tuition fees. We mainly
investigate the impact of college tuition fees and subsidy system reform around
1986, as 1997 was only two years before the enrollment expansion of colleges.
According to the college tuition data from China Educational Finance
Statistics (State Education Committee and National Bureau of Statistics of China,
1989a—-1995a), China Educational Finance Statistical Yearbook (State Education
Committee and National Bureau of Statistics of China, 1996b—2012b), and China
Compendium of Statistics 1949-2008 (National Bureau of Statistics of China,
2010), the burden of college tuition fees increased dramatically from 1989 to
2001. Figure 1 shows that the absolute level of average annual college tuition
fees has risen continuously since 1989, from nearly 0 to almost three thousand
per student in 1999, further increasing to around eight thousand in 2011. Figures

2 and 3 indicate that the ratios of average college tuition fees per student to rural
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Figure 1 Annual Tuition Fees per Student in Regular Institutions of Higher Education in
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Figure 3 Annual Tuition Fees per Student in Regular Institutions of Higher Education/per

Capita Net Income of Rural Residents

net income per capita and urban disposable income per capita also increased
rapidly in 1989-2001.° These two ratios decreased to some extent after 2001 but
remained at a high level. In 1989, the burden of tuition fees per student was very
low, accounting for only 4.7% of urban per capita disposable income. Whereas in

® The tuition data before 1989 are not accessible. The data for the number of college students
per year come from the Educational Statistics Yearbook of China. The income data are from
China Compendium of Statistics 1949-2008 (National Bureau of Statistics of China, 2010) and
National Bureau of Statistics of China (2019).
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1997, the average tuition fees per student were about 40% of urban per capita
disposable income when the government established the uniform tuition system,
which was almost ten times to 1989.

As a part of the tuition and subsidy reform process, the rapid rise in tuition
fees per student during 1989—1996 is primarily attributed to the high tuition fees
of the self-financed program and the contractual program in the dual-track
enrollment system. Figure 4 shows the enrollment of self-financed and
contractual students based on the data from the Educational Statistics Yearbook
of China (State Education Committee and National Bureau of Statistics of China,
1987¢c-2001c). The self-financed program was launched in 1986, and the
enrollment of self-financed and contractual students increased dramatically,
accounting for 65% of state-planned enrollment in 1994. The number of
self-financed and contractual students gradually declined to 0 because of the
unification of the dual-track system from 1995 to 1998. As shown in Figure 4,
the rise in the enrollment of self-financed and contractual students during
1989-1994 is consistent with the increase in the burden of tuition fees during
1989-1994 displayed in Figures 2 and 3. It implies that the self-financed and

contractual students played a significant role in driving the increased burden of
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tuition fees to a certain extent.*

3 Theoretical Model

This section presents a theoretical model illustrating the effect of an increase in
college tuition fees (education cost) on the intergenerational education
transmission. Starting with Becker and Tomes (1979), a majority of theoretical
models on the intergenerational social mobility focus on the intergenerational
mobility of income (Becker and Tomes, 1986; Lee and Seshadri, 2019; Solon,
2004, 2018; Zhong, 2013), rather than intergenerational educational mobility.
Moreover, the existing theoretical models have explored the impact of enrollment
expansion (Zhong, 2013) and public spending (Solon, 2004) on intergenerational
mobility, but there is no literature particularly analyzing the impact of the cost of
education (or human capital investment) on intergenerational educational
mobility.

The model begins with the educational decision-making models based on
Cameron and Taber (2004) and follows the premise of parental altruistic
preference for children’s education attainment and consumption studied by
Becker and Tomes (1979) and Solon (1999). For simplicity, we assume that a
household consists of only one parent and one child. A parent’s utility level
depends on his/her consumption, and also the altruistic preference. The parent also
cares about his/her child’s levels of consumption and schooling (S). Hence, a
parents’ lifetime utility for a child’s schooling level (\S') is given by equation (1).

© c}’ S C}./ 0 CZ
U,s =20 2va| Y=L+ Y 5'=L4T(S) |, (1)
=0 Ve =0 4 1=S+1
Szargmax{Up’S|SeS}, 2)

where ¢,, is a parent’s consumption level at time 7, c., is a child’s

* Considering the case of Shanghai, based on the data from Zhao (1994), China Compendium
of Statistics 1949-2008 (National Bureau of Statistics of China, 2010), and the Shanghai
Statistical Yearbook (Shanghai Municipal Statistics Bureau, 1993), the annual tuition fees of
self-financed college students in the city increased from 40% of the annual average salary in
1987 to almost 85% in 1992, increasing from 1.7 times of the national annual net income per
capita of rural area in 1987 to 3.8 times in 1992. In 2018, the average salary in Shanghai was
78,045 yuan, as reported by the social security department. If the ratio of tuition and average
salary remain unchanged, the total tuition fees for a four-year self-financed college student in
Shanghai in 1992 would be equivalent to 182,400-218,800 yuan in 2018.
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consumption level at time ¢. T (S ) represents a parent’s altruistic preference

or child’s schooling level S. S measures the number of years in which the

parent is responsible for the child’s consumption. y is a parameter of utility
curvature with a value in (—oo, 1). o0 captures the subjective rate of time

preference. « is the altruism parameter, which lies between 0 and 1. We define
S as the set of possible schooling choices. A parent chooses the optimal
schooling level of his/her child to maximize his/her own utility function as
shown in expression (2).

The majority of literature models the heterogeneity of borrowing constraint by
a personal specific interest rate, assuming that a person can borrow and save
throughout his/her life (Card, 2012; Lang, 1993). Our model departs from this
category of literature by assuming that the interest rate is constant and does not
vary across individuals. A child cannot borrow school tuition fees from outside
sources, and there is no borrowing behavior between generations. A parent
invests in his/her child’s schooling only through altruistic preference and does
not get the monetary return from the child’s education. Under this assumption, a
parent decides on a child’s education investment under the budget constraint of
his/her lifetime earnings and needs a trade-off between the child’s education

expenditure, consumption, and his/her personal consumption.
The parent and child maximize their utility subject to the lifetime budget

constraint, as shown in the expressions (3) and (4). S, is a parent’s total years

of schooling, which is a fixed number since we assume that a parent has
completed all education at # = 0. A parent pays his/her child’s consumption

~ . Py . .
¢, for § years. I, s, 18 the present value of parent’s income and [, ¢ is

et
the present value of child’s income. 7, s depends on the education level of
*Pp

parent S, . Since we neither consider the transfer payment from the parent to the

child, nor the support from the child to the parent in old age (Solon, 1999), the
budget constraint of a parent in expression (3) does not include his/her child’s

income, which means that a parent will balance his/her consumption ¢, ,

against his/her child’s education cost E, ¢. 7,,, is the tuition at period 7+1.

+1
For simplicity, we assume that a child does not invest in his/her offspring’s
education.

Expressions (3) and (4) also imply the borrowing constraints of a household
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when a parent makes educational decisions for his/her child, which means that a
parent cannot use the future income of his/her child for education investment.
Combined with expressions (1)—(4), we can solve parent’s consumption ¢, , in

terms of 7, s, and E, g, and child’s consumption ¢, in terms of /. ¢ as
shown in equation (5).° Inserting ¢,, and ¢, , into the parent’s utility

function leads to equation (6), which stands for the lifetime utility of a parent
who chooses S years of schooling for his/her child.

®© S S-1
Y'c, +D8c, +E, ¢ < I,s,,0E. s= Y8, (3)

t=0 t=0 t=0
D0 S 4)

t=S+1
¢ =G(S)(1,5, = Furs)s o =8 (1-8) . )
_ = N\-y

1 1-5%* 5 voaf 8

UP’S:(1_5)Y[1+ GI*Y ]GY(S)(IP,SP_EC,S) +8—y[mj [g,S +(1T(S)

(6)

Next, we solve for the present value of parent’s income 7, s. To focus on

borrowing constraint, we take no account of income uncertainty by assuming that
the income streams associated with all levels of S are known with certainty at

time 0. Further, we take the return to education as given. wg , is the income of
s

a parent with S, years of education at time 7. As shown in equation (7), W;
P

is the present value of the lifetime income of a parent who has S years of
education, and the lifetime income is discounted to time 0, when a parent has
already completed his/her education and begins raising a child. As shown in

equation (8), /. ¢ is the present value of a child’s lifetime income. A child has
no income for the first S years in his/her life and earns wyg , every year after §
years of education. wg , is only related to the years of education S, and not

directly affected by other backgrounds of the household.

IR
5 Here we define G(S):(1—5)[14_(1_5&1)“1—7] S0
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s = ZStWS[,,t = WS[,. (7)
=0

Ig= Y 8w, =6""W (8)
1=S+1

To illustrate the main predictions of the model, we investigate the impact of
tuition on education investment in a world with only two education levels,
including basic education § =0 and higher education S=1.Let 7, >0 be the
tuition of higher education, and 7, =0 be the tuition of basic education. The
value of a parent’s lifetime utility with a child’s education S=1 and S =0lare
shown in equations (9) and (10), where W, and W, are the child’s lifetime
income with education S =0 and S=0, discounted to time S respectively.’

As shown in equation (11), a parent will choose §=1 when U,,>U,,,

and choose S=0 otherwise. Tastes for schooling 7(0) and T(1) are

assumed to be unobservable and distributed randomly in the society. Plugging the
parent’s utility shown in equations (9) and (10) into equation (11), we get
equation (12). D’s expression is shown in equation (13). Term D scales the
net pecuniary benefit if a parent who chooses his/her child’s education level
S'=1 over §=0.Ifaparent chooses S=1 and he/she needs to pay tuition 7,
he/she will sacrifice his/her utility directly from the reduction of consumption,
but benefit indirectly from the increased future consumption of his/her child. The
term D measures the combination of these two effects.

5\
U,o=H(S)W] m[f—_s] W +aT (0). 9)
N
_ 14 68 y
U, =H(S)(Ws, -=) +a[78] (oW,) +aT(1). (10)
Pr(S =1, Wy, 1) = Pr(U,, >U,, o[, W,,7,). (1)
Pr(S =1, Wy, )= Pr(D>a[T(0) =T (1) ]|, Wy,7,). (12)

S

D:H(E)[ng ~ (s, —rl)y}m[f—Jy [(omy -wi | a3

% Here we define H(§)= ! [1+1_5s+1]Gy(S)>0
(1-6)y '
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Obviously, given the tastes for education, the larger the term D, the higher
the probability of a child getting higher education, as shown in expression (14).
Given this simple relationship between D and education attainment, we focus

on the influence of parent’s income W and the tuition of higher education 7,
»
on D. First, we take the partial derivative of D with respect to W . The
P
result, shown in expression (15), means that D is positively related to Wy .
P

The higher the parent’s income, the higher the probability of a child receiving

higher education. Second, we take partial derivative of oD/ 5Wsp with respect

to 7. The result is shown as expression (16). This formula shows that if the

tuition of higher education increases, a parent’s lifetime income Wy will be
P

more correlated with the term D .
oPr(S =1w,,W,,
r ( W0, z'1) >0

> (14)
oD N 1
—yH(S __ _|>o. (15)
o )
o*D — 72
W:y(l—y)H(S)(WSp —Tl) > 0. (16)

Combining with the assumption that the education and income of the parent
are positively related, and expressions (14)—(16), we can compute expression
(17). The result implies that the marginal effect of a parent’s education on the
probability of his/her child receiving higher education is positive. Given that the
tuition for each education level 7, and 7,, the income of the child W, and
W, , the marginal return of education of the parent 6WSF /3S,, and the tastes

for education 7(0) and T(1) are all fixed, intergenerational mobility
(transmission) of education will remain constant. Taking the second-order partial
derivative of expression (17) with respect to 7, returns a positive term as shown
in expression (18), proving the main proposition of the theoretical model: If the
tuition fees of higher education increase, the intergenerational transmission of
education will also increase, while intergenerational educational mobility will
decrease.
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oPr(S =W, Wy,z,) _oPr(S=1W,.W,.,7;) ap W,
oS - oD oW oS

P
o’ Pr(S =1W,.W,,7,)
08,07

>0.  (17)

P

>0. (18)

Borrowing constraint is the key channel explanation for this proposition. A
parent cannot borrow for the advancement of a child’s higher education, he/she
can only provide the child with limited funds for higher education based on
altruistic preference and needs a trade-off between his/her consumption and the
child’s human capital investment. Therefore, educational choices are only
optimal under the borrowing constraint. Generally, a parent who is more
educated has a higher income. Due to the decrease in marginal return of
consumption, the increase in tuition has a limited effect on the utility of a highly
educated parent who also has few borrowing constraints. On the contrary, in case
of a parent having low education with low income, the increase in tuition has a
greater impact on his/her utility, and the borrowing constraints are more
restricted. As college tuition increases, parent’s borrowing constraints will be
increasingly binding. As a result, more children from low-education households
will have to give up higher education, reducing intergenerational educational
mobility.

4 Data, Variables and Econometric Models

4.1 Data

The baseline regressions use the 1% random sample of the 2000 census data
from the National Bureau of Statistics in China. We match the individuals with
their parents based on a household code and the relationship to the head of the
household. Since there is no information about the year of college entrance exam
in the census data, we consider 19 years as the standard age of college entrance
exam.’

In the wake of Li (2010), Liu and Wan (2019), Zhang and Wan (2018), we

exclude offspring individuals whose educational attainment is not higher than

7 Before the implementation of the Compulsory Education Law of the People’s Republic of
China in 1986, the age of primary school enrollment was 7 years old, so 19 years old was
imputed as the age of college entrance exam.
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middle school graduation, as the college tuition reform primarily affects the
individuals who attended high school.® As there is no information about an
individual’s age during adult education or on-the-job professional education, we
further exclude individuals with an adult (continuing) education. Further, in the
first three years since the resumption of the college entrance exam in 1977, many
former high school graduates took the exam. Hence, we further exclude
individuals who took the college entrance exam before 1980. Besides, the
dual-track system of enrollment gradually got unified in 1994-1997, while there
was still a high proportion of non-state-planned enrollment in 1995, as shown in
Figure 4. For all these reasons, we keep individuals who were supposed to take
the exam in 1980-1995, namely, those born between 1961 and 1976. We also
require the age gap between a child and a parent to be at least 17 years to avoid
the measurement error in the data. Since the census data has no information
about family members who do not live with the respondents, there may be a
co-residence bias (Deng et al., 2013; Rosenzweig and Zhang, 2014). We keep
these unmatched samples to run Heckman’s two-stage estimation to mitigate this
potential bias. Table 1 summarizes statistics for the main variables in the 2000
census data.

An alternative solution to correct the co-residence bias is to use the data from
CFPS for verification purposes. The CFPS data contains information about
parent’s education, regardless of whether he/she lives with adult children, as well
as exam year information for some individuals. We also restrict the sample of
CFPS data to the individuals who may take the college entrance exam between
1980 and 1995 to be comparable with the census data and exclude the individuals
whose highest education is adult education or internet education diploma. We
further exclude offspring individuals with an educational background below high
school. While the data from the 2000 census CFPS were collected in different
years, the educational attainment of the same cohorts in the data is still
comparable because our sample offspring individuals have already completed
college education before the year 2000 in general. Table 2 summarizes statistics
for the main variables in the CFPS data.

8 Theoretically, as the individuals have a rational expectation in the human capital investment
decision, the college tuition reform probably also affects the individuals with less than
secondary school education. However, the changes in elementary or secondary education
attainment may also be affected by the Chinese Compulsory Education Law reform in 1986. If
we include individuals with less than secondary education, we may get varying policy effects
of the two education reforms.
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Table 1 Descriptive Statistics of the 2000 Census Data

Variable name

Variable
definition

Obs.

Mean

Std.
Dev.

Min

Max

cedu

age_gap

withparent

hukou_urban

male child

ethnicity_han

father
pedu
province_birth

year_exam

live_current

school _attendance

employment

marital_status

burdenl

burden?

burden3

Schooling years
of child

Age gap between
child and
parent

Matching with
parent (=1)

Hukou status of
parent (urban =
1y

Gender of child
(male =1)

Ethnicity of
parent (Han =
1y

Gender of parent
(male = 1)

Schooling years
of parent

Birth province of
child

Year of 19 years
old

Year of migration
to current
residence

Types of school
attendance

Types of
employment
status

Types of marital
status

Log of the
average tuition
fees of college
students

The average
college tuition
fees / per capita
income of
urban residents

The average
college tuition
fees / per capita
income of rural
residents

677,613

218,619

677,613

218,348

677,613

218,559

218,619
217,868
677,613

677,613

677,613

677,613

677,613

677,613

459,799

459,649

459,649

12.738

29.087

0.323

0.656

0.593

0.942

0.538

7.721

36.437

1987.719

2.532

2.019

1.270

1.868

2.271

0.122

0.050

1.484

5.537

0.467

0.475

0.491

0.233

0.499

4.250

13.932

4.731

2.125

0.172

0.671

0.515

2.645

0.222

0.085

11

18

11

1980

19

50

19

98

1995

7.414

1.545

0.729
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Table 2 Descriptive Statistics of the CFPS Data

Variable Variable definition Obs. Mean Std. Dev. Min  Max
cedu Schooling years of child 1,159 12.558 1.314 10 18

fedu Schooling years of father 1,158 6.249 4.431 1 16
medu Schooling years of 1,181 4154  3.827 1 16

mother
age_gap Ag;ngag ttl’lztrwee“ child 085 33114 6870 18 62
I The number of siblings
siblings of child 1,214 2.999 1.782 0 11
birth_order Birth order of child 1,226 2.573 1.679 1 12
The periods in which

mother was away
when the child was at
the age of 4 to 12

The periods in which
father was away when
the child was at the
age of4to 12

mother_away 1,216 0.558 3.721 0 32

father _away 1,209 1.065 4.855 0 32

male_child Gender of child 1226  0.554 0.497 0 1
- (male =1)
Child’s hukou status at
hukou_urban 12 years old (urban = 1,225 0.369 0.483 0 1
1)
cthnity child ~ Eromicity of child 1,226 0.035 0.184 0 1

(minorities = 1)
province_birth  Birth province of child 1,224 36.902 14.522 11 65

year_birth Birth year of child 1,226 1966.132  6.087 1948 1982

The year when child left
from high school

Log of the average

burdenl tuition fees of college 958 1.379 2427 0 7.658
students

The average college
tuition fees / per capita
income of urban
residents

The average college
tuition fees / per capita
income of rural
residents

year_exam 1,226  1984.791 6.238 1977 1997

burden2 947 0.091 0.225 0 1.262

burden3 947 0.038 0.092 0 0.561

The data of tuition burden is procured from the China Educational Finance
Statistics (State Education Committee and National Bureau of Statistics of China,
1989a-1995a), China Educational Finance Statistical Yearbook (State Education
Committee and National Bureau of Statistics of China, 1996b—2012b), the
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Educational Statistics Yearbook of China (State Education Committee and
National Bureau of Statistics of China, 1988c—2012c), and China Compendium
of Statistics 1949-2008 (Bureau of Statistics of China, 2010), National Bureau of
Statistics of China (2019). Since the government did not release the college
tuition data at the province level for 1993 and 1994, we delete samples of these
years in the baseline regressions.

4.2 Measurement

In the wake of Chen et al. (2015), Liu and Wan (2019), Postepska (2019),
Suhonen and Karhunen (2019), we use schooling years to measure the education
of both child and parent.” We set six years for primary school, three years for
junior high school, three years for senior high school, three years for
post-secondary education, four years for undergraduate education, three years for
master education, and three years for doctorate education. We set half schooling
years for the education stage if an individual drops out based on Zhang and Wan
(2018). Considering that the 2000 census data contains only the educational
information of co-residence parents, we define parental education as either
father’s or mother’s education, controlling further for parental gender in our
baseline model to reduce the co-residence bias. In the CFPS data, the educational
information of both parents is available for every individual regardless of
whether they live together. Thus, in this case, we analyze the impact of father’s
and mother’s education, respectively.

In the baseline regressions, the tuition burden of an individual is measured by
the average annual college tuition fees per student in the birth province during
the year he/she was scheduled to take the college entrance exam. Considering the
missing information of actual college province, there might be some bias if we
use the average tuition of the birth province to calculate the tuition burden.
However, the bias may not be significant for the following reasons. First, the
majority of college students enroll at the college in their birth province. Based on
the 2000 census data, 78.28% of the undergraduates, and 89.08% of the student
in post-secondary schools were enrolled in colleges at their origin province.

® Given that the rise of higher education tuition directly affects the college enrollment decision,
we also use a dummy dependent variable of whether received higher education, and the main
results remain unchanged.
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These ratios were 79.78% for the undergraduates, 93.37% for the students in
post-secondary schools based on the 1990 census data. This indicates that
individuals in China primarily enrolled in colleges of their origin province during
the 1980s and 1990s. Second, the self-financed program and contractual program
primarily enrolled students within the province for policy reasons, and most
students were those having scores close to the cutoff point. The minimum college
admissions level was lower for students within the province because of local
interests. Third, students needed to pay much more on transportation if they
chose a college in other provinces. Hence, the colleges of origin province were
usually the preferred choice. Nevertheless, we use two alternative definitions of
individuals’ province to check the robustness of our results and found them to be
consistent.

Since the income levels are different between rural and urban areas as well as
across provinces, we construct three indicators to measure the college tuition
burden. burdenl refers to the annual college tuition fees per student; burden2
refers to the ratio of annual college tuition fees per student to the urban
disposable income per capita; burden3 refers to the ratio of annual college tuition
fees per student to rural net income per capita.'® There were almost no tuition
fees for higher education in China before the college tuition reform in 1986.
Therefore, the three indicators of burden are set to 0 before 1986."

In the grouped analysis, we divide all provinces into higher and lower burden
areas based on whether their provincial level of burden is higher or lower than
the national average burden over the years 1989-1992 and 1995-1996, as the
provincial tuition data in 1993 and 1994 are missing.'> We group the provinces
by the three measures of tuition burden, burdenl, burden2 ,or burden3. Table
Al in the Appendix shows the distribution of the above mentioned three average
tuition burden across provinces in China. We observe that the central and eastern

provinces, such as Guangdong, Guangxi, Henan, Hebei, Hunan, Hubei, bear

' We separate the relative tuition burden for rural and urban areas, as there is a big gap
between the urban disposable income per capita and the rural net income per capita in many
provinces. Moreover, the data on the proportion of the urban population of some provinces are
missing from 1980 to 1995. Therefore, it is not feasible to calculate the weighted average
income of urban and rural residents.

"' Beijing, Shanghai, and some other provinces also enrolled a small number of non-resident
students before 1986. Zhao (1994, p. 12) points out that this group of students “had a very
limited tuition burden, and colleges only charged an appropriate registration fee,” which was
quite different from the high tuition burden of self-financed students and contractual students.
"2 The detailed information for province group is shown in the Appendix.
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heavier college tuition, and a greater shock of tuition reform.
4.3 Model Specification

The baseline regressions are specified as equation (19), in which cedu,; refers
to the schooling years of child i in province j, while pedu; refers to child
i ’s parent’s (father’s or mother’s) schooling years in province ;. burden;, isa

continuous variable that measures the average college tuition burden per student
in province ;j and year y. X captures parent and offspring’s characteristics,

including the age gap between child and parent, parent’s Aukou state, parent’s
gender, parent’s ethnicity, child’s gender, and burden,, itself. year _exam,, is

the fixed effect of college entrance exam year y, Yj denotes fixed effects of
the province, and ¢, is the error term. Coefficient «; captures

intergenerational educational mobility in the base period; the higher ¢, the
higher is the intergenerational education correlation and the lower is
intergenerational educational mobility. Coefficient «, captures the effect of an
increase in tuition burden on intergenerational educational mobility. If «, is

significantly positive, then the rise of college tuition burden increases the
intergenerational transmission of education, or decreases intergenerational
educational mobility.
cedu;; = o + oy pedu; + a, peduy; -burden ;, + X ; 19)
+ year _exam,, + Yj + &

Our second specification is to compare the impact of college tuition burden on
intergenerational educational mobility between provinces with a higher increase
in tuition and a lower increase in tuition fees. We separate the sample into two
groups and investigate the time trend of impact on intergenerational educational
mobility, as shown in equation (20) based on Zhang and Wan (2018). The merit
of this specification is that we can test the common trend hypothesis. Following

the wvariable definition in equation (19), coefficient f, —measures the
intergenerational transmission of education in the base year, and f,, captures
the difference of intergenerational educational mobility in year y relative to the

base year. The sample includes individuals who enrolled in college in the year
1980 to 1995. We set the base year to 1985, the year before the implementation
of the reform in 1986. If the increase of higher education tuition reduces
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intergenerational educational mobility, then the coefficient f,, should rise
more rapidly after 1986 in the regions with a higher tuition increase.

cedu; = f, + p pedu;; + ZﬂZy pedu;; - year _exam,
+ X, + year _exam, +Y; +¢&;,.

(20)

5 Empirical Evidence

5.1 Baseline Results

Table 3 shows the results of regression (19) based on the 2000 census data,
including individuals who live with their parent(s). Columns (1), (3), and (5) of
Table 3 report the results of Ordinary Least Squares (OLS) regression. In all
three specifications, parent’s education (pedu) has a positive impact on the
schooling year of the child, and the coefficients are all statistically significant at
the 1% level, implying a positive intergenerational transmission of education. In
terms of magnitude, the marginal effect of parent’s education on the child’s
education is about 0.1, indicating that the average schooling years of children
will increase by 0.1 years if the schooling years of parent increase by one year.
Our main interests are the coefficients of the interaction terms between the three
tuition burden indicators ( burdenl , burden? and burden3 ) and parental
schooling years. The coefficients of all the interaction terms are positive, and the
estimates in columns (1) and (3) are statistically significant at the 1% level. This
implies that an increase in college tuition burden strengthens the
intergenerational transmission of education, and reduces the intergenerational
mobility, verifying the main proposition of the theoretical model. Moreover, the
coefficients of “burden” are all negative, and the estimates are statistically
significant at the 1% level when “burden” is measured by the relative college
tuition burden to the income. This indicates that rising college tuition burden
reduces children’s education level in families with a low level of parental
education.

A potential issue with the OLS regression emerges from the co-residence bias,
as the 2000 census data has no information about parents or children who do not
live in the household. If the intergenerational mobility of co-residing parent-child
pairs is systematically different from the parent—child pairs residing separately,
the OLS estimates based on the co-residence samples could be biased due to the



416 Yuanyuan Chen, Quanlin Liu, Kun Wu

Table 3 Baseline Regression: The 2000 Census Data

Serial Number (1) 2) 3) ) ) (©6)
Dependent cedu cedu cedu cedu cedu cedu
Method OLS Heckman OLS Heckman OLS Heckman
pedu 0.0860***  0.0852***  (0.0958***  (0.0953***  0.0980***  (0.0974%***

(0.0075) (0.0014) (0.0077) (0.0012) (0.0081) (0.0012)
peduXx burdenl 0.0048***  0.0049%**
(0.0006) (0.0003)

pedu X burden2 0.0774***  0.0774%**
(0.0230) (0.0090)
pedu X burden3 0.0191* 0.0192%**
(0.0101) (0.0035)
age gap 0.0148***  0.0152***  0.0155***  0.0160***  0.0157*** 0.0161***

(0.0018)  (0.0007)  (0.0019)  (0.0007)  (0.0019)  (0.0007)
hukou_urban — 0.2004%*%  0.1932%%%  0.2004***  0.1932%%*  02006***  0.1934%**
(0.0260)  (0.0086)  (0.0260)  (0.0086)  (0.0256)  (0.0086)
male_child ~— —0.1313%*% _0.1354%*%*% _0 1311%** —0.1352%%* _(.1308%** —0.]349%**
(0.0230)  (0.0084)  (0.0228)  (0.0084)  (0.0227)  (0.0084)
ethnicity_han 0.0406  0.0367**  0.0448  0.0409**  0.0443  0.0405**
(0.0282)  (0.0163)  (0.0284)  (0.0164)  (0.0286)  (0.0164)

father 0.3081***  0.3054***  (0.3110%**  0.3084***  0.3114***  (0.3088***

(0.0162) (0.0078) (0.0164) (0.0078) (0.0164) (0.0078)
burden —-0.0106 —0.0090  —0.7997*** —0.7893%** _(02526%** —(0.2474%**

(0.0110) (0.0079) (0.2215) (0.1107) (0.0867) (0.0422)

year_exam N N N N N N

province_birth N N N N N N

Other controls N N N N N N

N 134,836 593,830 134,797 593,791 134,797 593,791

R 0.138 0.138 0.137

Note: Numbers in the parentheses are the robust standard errors clustered at the province level.
* ** and *** respectively represent the significance levels of 10%, 5%, and 1% in the two-tail

test.

sampling selection problem. The co-residence bias has been noticed by several
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studies on intergenerational mobility using survey data (Deng et al., 2013; Yang
and Wang, 2011). Further, we find that there are significant differences in the
data of the schooling years between children living with parents and those living
separately.

We use the Heckman (1979) two-stage regression to correct the sample
selection bias based on Deng et al. (2013), Ermisch et al. (2006), Fan (2016) and
Fan et al. (2019). The exclusive variables include the year when individuals first
moved to the current street or town, the dummy variable indicating whether a
person lives in birthplace, a dummy for school attendance status, employment
status, and marital status. These variables affect the co-residence choice of
parents and children. For example, a child living in the birth province, or
studying at school while being jobless or unmarried, is more likely to live with
parents. The results are consistent with baseline results, as shown in columns (2),
(4), and (6) of Table 3. The coefficients of parental education level decrease
slightly compared to OLS regressions but remain statistically significant at the
1% level. The interactions between the three indicators of tuition burden and
parental education remain positive and statistically significant at the 1% level,
indicating that the increase of tuition burden reduces intergenerational
educational mobility after the co-residence bias correction.

As stated in the policy background section, the increase in tuition fees was
mainly caused by the growth of the self-financed program and contractual
program in our sample period. Students enrolled in these programs may come
from families of relatively higher socio-economic status compared to those
enrolled in state-planned programs. As shown in the theoretical model, budget
constraint is the main explanation of the reduction in intergenerational
educational mobility caused by an increase in tuition fees. Hence,
intergenerational educational mobility is caused by the transmission from
parental income to children’s education, as family income is highly correlated
with parent’s education. Nevertheless, the 2000 census or the CFPS data do not
contain the historical information of the parental income at children’s college
entrance age. Thus the income channel hypothesis cannot be tested specifically.

5.2 Robustness Tests: Change the Definition of Province

As mentioned in Section 4.2, the burden measured by the tuition level in birth
provinces in the baseline analysis may not be accurate due to the possibility of
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migration or enrolling in colleges in other provinces. In this subsection, we use
alternative definitions of a province to test the robustness of baseline results.
Considering that college graduates are expected to work in the province of their
college, Table 4 and Table 5 define the location of burden as the province where
the children currently reside and the province where the children’s hukou is
registered, respectively. The results remain robust with the baseline regressions.
In fact, 94.89% of the children co-resident with their parents and 93.03% of the
children living separately were born in the same province as their hukou’s
location in 2000 based on the census sample used for the study. Furthermore,
94.63% of the children co-resident with their parents, and 87.66% of the children
living separately, were born in the same province as their current residence in
2000, indicating that attending college cross-province was not mainstream.

Table 4 By Province of Current Residence: The 2000 Census Data

Serial Number (€)) ) 3) “ ®) ©6)
Dependent cedu cedu cedu cedu cedu cedu
Method OLS Heckman OLS Heckman OLS Heckman
pedu 0.0843***  0.0836***  0.0948***  0.0943***  0.0970*%**  0.0965%**

(0.0083) (0.0014) (0.0088) (0.0012) (0.0092) (0.0012)
pedu X burdenl 0.0051***  0.0052***

(0.0006)  (0.0003)
pedu X burden2 0.0802%**  0.0802%**

(0.0255) (0.0090)
pedu X burden3 0.0199* 0.0200%***
(0.0114) (0.0035)

burden -0.0141 —0.0125  —0.7411%**  —0.7309*** —0.2287** —(0.2233%**

(0.0111) (0.0079) (0.2224) (0.1103) (0.0938) (0.0420)
year_exam N N N N N N
province_residence N N N N N J
Other controls N N N N N v
N 135,115 594,109 135,083 594,077 135,083 594,077
R 0.144 0.143 0.142

Note: Numbers in the parentheses are the robust standard errors clustered at the province
level. *, ** and *** respectively represent the significance levels of 10%, 5%, and 1% in the

two-tail test.
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Table 5 By Province of Hukou: the 2000 Census Data

Serial Number (1) 2) 3) 4) %) (6)
Dependent cedu cedu cedu cedu cedu cedu
Method OLS Heckman OLS Heckman OLS Heckman
pedu 0.0844***  0.0837***  0.0949%** 0.0944***  0.0971***  0.0966***

(0.0082) (0.0014) (0.0087) (0.0012) (0.0092) (0.0012)
pedu X burdenl 0.0051%**  (0.0051***
(0.0006) (0.0003)

pedu X burden2 0.0791%** 0.0792%**
(0.0254) (0.0090)
pedu X burden3 0.0195%* 0.0196%**
(0.0114) (0.0035)

burden —0.0104 —0.0090  —0.7227***  —0.7147***  _0.2236*%* —(0.2193***

(0.0111) (0.0079) (0.2263) (0.1104) (0.0960) (0.0420)
year _exam N J J J J J
province_hukou N N N N N N
Other controls N N N N N N
N 135,095 594,089 135,063 594,057 135,063 594,057
R 0.143 0.142 0.142

Note: Numbers in the parentheses are the robust standard errors clustered at the province level. *,

** and *** respectively represent the significance levels of 10%, 5%, and 1% in the two-tail test.

5.3 Robustness Tests: The CFPS Data

We use the CFPS data for robustness tests besides the Heckman two-stage
regression to correct the co-residence bias in this subsection. The CFPS data
surveys the education information of the family members regardless of whether
they live in the household, to avoid the co-residence bias. As discussed in
Section 4.1, we select the same cohorts of offspring individuals who may take
the college entrance exam between 1980 and 1995 to be comparable with the
census data.

We run the regression (19) using the CFPS data, similar to the baseline OLS
regression. The control variables include the father’s (or mother’s) education, its
interaction with the college tuition burden, birth order of the child, child’s gender,
fixed effects of the college entrance exam year, fixed effects of the child’s birth
province, the number of siblings, duration in years when a mother was away
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when a child was at the age of 4 to 12, duration in years when a father was away
when a child was at the age of 4 to 12, child’s hukou status at the age of 12, and
child’s ethnicity, etc.

The results are presented in Table 6. The father’s and mother’s education has
significant positive effects on children’s education. The coefficients of the
interaction between the father’s education and the three measures of tuition
burdens are all significantly positive. Whereas, the coefficients of the interaction
between the mother’s education and the three indicators of tuition burden are
insignificantly positive, similar to the findings of Zhang and Wan (2018).

Table 6 Regressions of the CFPS Data

Serial Number @) ?2) 3) 4 5) (6)
Dependent cedu cedu cedu cedu cedu cedu du
Father/Mother Father Father Father Mother Mother Mother
pedu 0.0111 0.0160**  0.0141* 0.0135 0.0238**  0.0214**

(0.0105)  (0.0076)  (0.0080)  (0.0115)  (0.0102)  (0.0098)
pedu X burdenl 0.0125** 0.0014*

(0.0049) (0.0000)
pedu X burden?2 0.2744%* 0.0935

(0.1296) (0.1877)
pedu X burden3 0.1205%*** 0.0647
(0.0412) (0.0778)

order_birth —0.0699** —0.0718** —0.0748** —0.0628** —0.0616*%* —0.0619**

(0.0318)  (0.0279)  (0.0274)  (0.0274)  (0.0281)  (0.0278)
male_child 0.1118 0.1149% 0.1149*  0.1404**  0.1207*  0.1226**

(0.0716)  (0.0609)  (0.0610)  (0.0644)  (0.0601)  (0.0592)
~0.0770  —2.0479  -0.5142  —0.1379  -1.1282  —0.6206

burden (02077)  (2.3365)  (0.8321)  (0.1813)  (2.5719)  (0.8148)
year_exam N N, N N N N
province_birth N N, N N, N N,
Other variables N N, N N N, N

N 751 753 753 771 763 763
R 0.320 0.326 0.329 0.293 0.301 0.302

Note: Numbers in the parentheses are the robust standard errors clustered at the province level.
* ** and *** respectively represent the significance levels of 10%, 5%, and 1% in the two-tail

test.
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According to Chen and Feng (2011), father’s education affects children mainly
through the household borrowing constraint and social network, while mother’s
education affects children’s education mostly through the channel of human
capital accumulation. These findings also confirm the dominant effect of the
borrowing constraint and verify that the tuition burden enhances the

intergenerational transmission of education.

5.4 Grouped Regressions

We divide provinces into two groups by the levels of the average college tuition
burden for further investigating the time trend of impact of tuition reform on the
intergenerational transmission of education, following Zhang and Wan (2018).
We run the grouped regressions with the model of equation (20), with the base
year in 1985. Figures 5-9 plot the coefficient f3,, (solid black dots) and its 95%

confidence interval (vertical line through the black dot) of the interaction term
between parent’s education and the year of children’s college entrance exam. The

trend of f,, over the years indicates the change of the intergenerational

transmission of education from 1980 to 1995."

Figures 5(1) and 5(2) present the results using the whole sample. The results
show that using either OLS regression or Heckman two-stage regression to
correct sample selection bias, the intergenerational transmission of education in
1982-1984 (coefficient f,,) did not differ significantly from the base year of

1985, while the intergenerational transmission of education after 1986 increased
significantly.'* This indicates that the college tuition reform around 1986 has a

significant impact on reducing intergenerational educational mobility.

Figure 6 reports the grouped regression results of the equation (20) with
provinces divided into two groups by the average of variable burdenli . Here, we

3 Due to the limited space, the regression coefficients of other variables are not reported but
are available upon request.
"“'If the 95% confidence interval of p,, contains 0, it means that the coefficient has no

significant change with respect to that of the base period. And if the 95% confidence interval
of f,, is larger than 0, then the coefficient is significantly larger compared with that of the

base period.
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only report the results of Heckman’s two-stage regression. > The
intergenerational transmission of education before the reform, from 1982 to 1984,
in the provinces with a higher tuition burden or lower tuition burden is not
significantly different from the base year. Hence, there was no difference in the
trend of intergenerational mobility between the two groups before the beginning
of the college tuition reform in 1986. This validates the parallel trend hypothesis.
After the tuition reform in 1986, the intergenerational transmission of education
is significantly higher than the base year in the provinces with a higher tuition
burden. This is particularly noticeable for years after 1988, where the coefficients
are greater than 0 and remain statistically significant at the 5% level. In contrast,
intergenerational transmission of education in lower tuition burden provinces is
statistically quite similar to the base year. This implies that the intergenerational
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Figure 6 Intergenerational Transmission of Education: Heckman Regression (Grouped by
burdenl)

'S The OLS results show similar pattern. These results are not listed here due to limited space
but are available upon request.
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transmission of education only increases after 1986 in provinces with a higher
college tuition burden, and the tuition increase has a significant impact on
reducing intergenerational educational mobility. Figures 7 and 8 show the
grouped regression results using the average of variables burden? and
burden3 as criteria, and they are found to be consistent.
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Figure 7 Intergenerational Transmission of Education: Heckman Regression (Grouped by
burden?2)
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Figure 8 Intergenerational Transmission of Education: Heckman Regression (Grouped by
burden3)

6 Alternative Explanations

6.1 Government Investment in Secondary Education

Li and Zhou (2014), Mayer and Lopoo (2008), point out that government
investment in elementary and secondary education may also change
intergenerational mobility. They argue that if the government investment in
elementary and secondary education is insufficient or unfair, family backgrounds
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will have a larger impact on children’s access to higher education. Children of
parents with high education can raise their chances of getting admission in a
college by taking extra-curricular classes or donating to enroll in an elite senior
high school. Hence, intergenerational educational mobility may remain low.
Conversely, if the government investment in elementary and secondary education
is sufficient and fair, children of parents with low education will have a better
chance to be well educated with a higher probability of enrolling in colleges.
This will increase intergenerational educational mobility. If the provinces with
higher college tuition burden also reduce the budget for elementary and
secondary education, we may overestimate the effect of college tuition reform on

intergenerational educational mobility.
We particularly look into the government investment in secondary education

measured by the number of teachers per hundred students in regular secondary
schools in each province (teacher—student ratio for short) to rule out this
alternative explanation. We use equation (21) to investigate whether provinces
with a higher increase in college tuition burden are also those that minimize the
teacher—student ratio in secondary education. The dependent variable

teacher [ student ;, is the teacher—student ratio of the regular secondary schools

of province j in year ¢, and year, captures the yearly fixed effects. The

district; is a dummy variable that is equal to 1 if a province has the tuition

burden higher than the national average, and 0 otherwise. The coefficients p,,

of the interaction terms between the province group dummy district; and year

dummy year, measure the difference of the teacher—student ratio between the

areas with a higher tuition burden and those with a lower tuition burden each
year.

teacher | student ;, = p, + Zpltdistrictj - year, + year, +Y; + &, (21)

The national time trend of teacher—student ratio is shown in Figure 9(1). The
average teacher—student ratio of regular secondary schools in 31 provinces
(municipalities, autonomos regions) had an overall rising trend from 1977 to
1995. According to the previous analysis, intergenerational educational mobility
should increase with the rise of government investment rather than decreasing.
This trend should have an opposite policy effect on the college tuition reform.
Figures 9(2)-9(4) report the regression results of the coefficients p;, of the
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interaction terms. The regression results, where we grouped the provinces by
burden? and burden3, show that from 1977 to 1995, there is no significant
difference in the teacher—student ratio of provinces with a higher and lower
college burden. The teacher—student ratio in high burden regions is significantly
lower than low burden regions in 1992-1994, grouped by burdenl ; however,
that is six years after the beginning of the reform in 1986 and the observed
decline in intergenerational educational mobility occurred well before that period.
We further add the teacher—student ratio of the regular secondary schools as a
control variable to the baseline regressions, and the results remain consistent.
Hence, the policy effect of the tuition reform is not due to the changes in

government investment in secondary education.
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Figure 9 Analysis of the Teacher—Student Ratio in Secondary Education
6.2 College Admissions

Another alternative explanation is the college enrollment expansion. Several

previous studies have discussed the impact of the college enrollment expansion
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on the intergenerational mobility, such as Li (2010), Liu and Wan (2019), Luo
and Liu (2018), Yang (2016), Yang and Lin (2014), Zhang and Wan (2018).
However, no large-scale college enrollment expansion has occurred during the
period that is the focus of our study. On the contrary, college enrollments even
declined for a few years, but the rate of admissions in colleges still varied across
years and provinces. If the changes in college admission rates were
systematically correlated with the increase in college tuition, then our results may
reflect the impact of college enrollment rates but not the increase in tuition fees.
To test this possibility, we compute a provincial college admission rate
admission _rate;, , which is the ratio of the total enrollment in colleges and
universities to the number of high school graduates in each province, calculated
using the data of Educational Statistics Yearbook of China (State Education
Committee and National Bureau of Statistics of China, 1984c—1997c). We
replace the dependent variable to admission _rate;, in the specification of
equation (21), and examine whether the trend of college admission rates changed
systematically between areas with higher tuition burden and lower tuition burden.
Figure 10 shows the coefficients p,, and their confidence intervals. The results
clearly indicate that the difference in college admission rates between the
provinces with a higher and lower burden grouped by burdenl and burden2
did not change differently over time,'® indicating that the college admission rate

does not challenge the main results mentioned above.
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Figure 10 Regional Differences in College Admission Rates

'S The results are similar for regressions grouped by tuition burden3, which are not shown
here due to limited space, along with the coefficients of other variables.



Tuition Fees for Higher Education and Intergenerational Mobility 427

7 Conclusion

Education has been regarded as an important channel to improve
intergenerational mobility for a long time (Akresh et al., 2018; Qin et al., 2016;
Zimmerman, 2019). The Chinese government has emphasized the great
importance of intergenerational educational mobility. Meanwhile, the average
tuition fees per student in higher education in China has increased by more than
100 times since 1980. In comparison, the urban per capita disposable income and
the rural per capita net income have risen by less than 20 times.

This paper is the first to study the impact of the increase in college tuition fees
on intergenerational educational mobility in China. In the theoretical model, we
merge the classic intergenerational mobility model with the educational
decision-making model and incorporate the tuition for the education of children,
and altruistic preference into the parent’s utility function to build an
intergenerational mobility model of education. It can be theoretically proved that
the increase in college tuition fees reduces intergenerational educational mobility.
In the empirical analysis, we consider the reform of college tuition fees and
subsidies around 1986 as a quasi-natural experiment. Based on the data from the
2000 census of China and the CFPS, we find consistent evidence that an increase
in college tuition fees reduces intergenerational educational mobility, and the
impact is only noticeable in the areas with a higher increase in tuition burden.
Our results are robust after considering the co-residence bias, the changes in
government investment in secondary education, and the changes in college
admission rate.

Since the expansion of college enrollment in 1999, higher education in China
has been fully developed. By the end of 2018, there are more than 28 million
students in 2,663 regular colleges and universities. We argue that the government
needs to pay further attention to the intergenerational imbalance in higher
education and provide financial aid or low-interest loans to students from

families of low socio-economic status.
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Appendix
Table A1 The Group of Provinces by Tuition Burden of Colleges
Province Burdenl  Groupl  Burden?  Group2  Burdent3  Group3
Anhui 5.82% low 10.5% low 30.6% low
Beijing 5.96% low 8.8% low 14.6% low
Fujian 6.4% high 12.7% low 29.2% low
Gansu 5.97% low 13.3% high 43% high
Guangdong 6.67% high 14.8% high 36.7% high
Guangxi 6.43% high 18.1% high 52.6% high
Guizhou 5.75% low 10.1% low 34.5% high
Hainan 6.59% high 28.8% high 68.3% high
Hebei 6.34% high 16.2% high 37.3% high
Heilongjiang 6.56% high 23% high 41.3% high
Henan 6.45% high 22.5% high 56.5% high
Hubei 6.14% high 14.5% high 35.9% high
Hunan 6.55% high 17.8% high 52.4% high
Inner Mongolia 5.74% low 12.8% high 26.8% low
Jiangsu 6.02% low 10.1% low 18.2% low
Jiangxi 6.02% low 13.1% high 27.4% low
Jilin 6.06% high 15.6% high 29% low
Liaoning 6.22% high 15.5% high 30.9% low
Ningxia 5.93% low 13.1% high 36.2% high
Qinghai 5.76% low 10.1% low 32.3% high
Shaanxi 5.93% low 12.4% low 39.8% high
Shandong 6.03% high 10.4% low 24.9% low
Shanghai 6.36% high 9.8% low 15.2% low
Shanxi 5.83% low 11.4% low 28.6% low
Tianjin 5.99% low 11.5% low 19.6% low
Xinjiang 5.96% low 11.5% low 36% high
Yunnan 5.61% low 7.4% low 27.4% low
Zhejiang 6.11% high 8.5% low 16.8% low

Note: Burdenl defined by the log of the average college tuition, is used to get Groupl.
Burden2 defined by the average college tuition / per capita income of urban residents is used to
get Group2. Burden3 defined by the average college tuition / per capita income of rural

residents is used to get Group3.
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