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Abstract

I use the experience of China’s One Child Policy to examine how fertility restrictions af-
fect economic and social outcomes over the lifetime. The One Child Policy imposed a birth
quota and heavy penalties for “out-of-plan™ births. Using variation in the fertility penalties
across provinces over time, I examine how fertility restrictions imposed early in the lives of
individuals affected their educational attainment, marriage and fertility decisions, and later life
economic outcomes. Exposure to stricter fertility restrictions when young leads to higher ed-
ucation, more white-collar jobs, delayed marriage, and lower fertility. Further consequences
include lower rates of residing with the elderly, higher household income, consumption, and
saving. Finally, exposure to stricter fertility restrictions in early life increases later life female
empowerment as measured by an increase in the fraction of households headed by women,
female-oriented consumption, and gender-equal opinions. Overall, fertility restrictions im-
posed when people are young have powerful effects throughout the life cycle. (JEL classifica-
tion: H70, 120, JOO, O12)
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1 Introduction

Economists have long been interested in the relationship between fertility and economic outcomes,
particularly among women (Becker and Lewis, 1973; Rosenzweig and Wolpin, 1980a,b; Barro and
Becker, 1989). But studying the consequences of fertility on lifetime outcomes is difficult because
fertility choices are determined by social and economic circumstances.

This study uses China’s One Child Policy (OCP) as an exogenous shock to fertility and fer-
tility expectations and investigates the impact of exposure to fertility restrictions in early life on
individual lifecycle outcomes. Individuals growing up under the OCP expected to have fewer
children and therefore formulated different plans for their lives and faced different incentives for
human capital investment than did previous cohorts.! T consider how the OCP affected three sets
of lifetime outcomes: 1) demographic transitions, including the age at first marriage and fertility;
2) socioeconomic outcomes, including education, income, consumption, and saving; and 3) fe-
male empowerment, including household head being a woman, female-oriented consumption, and
opinions about the role of women.

The OCP, which was formally started in late 1979, is the most radical fertility policy affecting
the largest population in world history. Compared with birth control policies such as the “pill”
or abortion regulations,> China’s OCP is unique in imposing a mandated birth quota and heavy
penalties for “out-of-plan” births (Schultz, 2007). I exploit geographic variation in the government-
imposed financial penalties for an unauthorized birth to examine the effects of exposure to fertility
restrictions in early life.

Using a nationally representative sample of more than 10 million observations from Chinese

I'The expected lower fertility may change education, labor supply, and saving behavior. For example, people may
delay their marriage and childbearing because of fewer expected children, which thus lowers the costs of education
(Field and Ambrus, 2008). In addition, fewer expected children may lead to potential more time in labor market
because of fewer family restrictions, and thus expected return of education may increase and incentive of human
capital investment may be also changed (Jensen, 2010). Finally, being supported by fewer children during old age
also induces a higher incentive to work during the prime ages to save for retirement (Schultz, 2007). The ideology
is similar to the literature on the impact of expectations on current behaviors (e.g., Manski, 2004; Jayachandran and
Lleras-Muney, 2009; Oster et al., 2013).

2Starting with Goldin and Katz (2002) and continuing with Bailey (2006, 2010), Hock (2008), Miller (2010), and
Ananat and Hungerman (2012), researchers have found that increased access to the pill by young unmarried women
in the 1960s and 1970s affected marital, educational, labor market and child outcomes.



censuses covering people born between 1940 and 1980, I relate demographic and economic out-
comes to fertility penalties in place in early life at ages 6 to 20 years. Controlling for fixed effects
for survey year, year of birth, and province, as well as provincial-specific linear trends in year of
birth, I find large effects of fertility penalties on the outcomes mentioned above. The results are
robust to adding additional covariates, including number of siblings, local sex ratio at birth, eco-
nomic conditions, education resources, and compulsory schooling laws. In addition, the effects
only exist for the Han people, and there are no significant effects of the OCP among the minorities,
who were not constrained by the OCP.

Exposure to the fertility restrictions imposed by the OCP leads to a 4.5 percentage points higher
(35 percent of the mean) senior high school completion rate for women, and a 3.1 percentage points
(13 percent) higher completion rate for men.? It also leads to a significantly higher likelihood of
delaying marriage until after age 25 and to increased white-collar employment. Further conse-
quences include a significant reduction in number of births (12 percent) and improved quality, as
measured by mortality and education, of the children of the women who grew up under the OCP.

To examine household economic outcomes, I use a sample from China’s Urban Household
Survey (UHS), of about 200,000 households. The data show that exposure to the OCP in early
life leads to an increase in household income, consumption, saving, as well as an increase in the
proportion of households headed by women and increased female-oriented consumption. Finally,
data from the China Family Panel Studies (CFPS) show that women who experienced fertility
restrictions when they were young are happier, more satisfied with their marriage, more satisfied
with spousal housework duties, and less in agreement with the notion that marriage and children
are extremely important to women’s lives.

Overall, the findings suggest that expected fertility plays an important role in human capital
accumulation, economic development, and female empowerment. First, most of existing studies
on the OCP usually treat the household conditions such as education attainment of couples and age

at marriage as exogenous, and investigate how introduction or strictness of the OCP impacts the

3For college completion, the corresponding numbers are 1.7 percentage points (34 percent) for women, and 1.8
percentage points (26 percent) for men.



household decisions such as fertility and children’s education investment in the following calendar
years.* However, by allowing people exposed to the OCP when young to alter their pre-fertility
behaviors, I extend this research by looking at how the OCP plays out over the lifecycle of affected
individuals. Different from the findings in existing studies, this study finds significantly larger
effects on fertility reduction and human capital accumulation.

Furthermore, this study sheds some light on the relationship of fertility with human capital
and economic development (Barro and Becker, 1989; Galor and Weil, 1996; Schultz, 2007). Tra-
ditionally, the classical child quantity-quality trade-off is used to explain the negative correlation
between fertility and economic development. Actually, empirical studies found mixed evidence on
the effects of fertility on children’s quality (Angrist et al., 2010). Instead of considering fertility
as a coordinated behavior within a given household, I consider fertility under the context of life-
cycle and find that expected lower fertility remarkably increases education attainment of people
themselves.

Finally, consistent with the existing literature on other birth control policies (Goldin and Katz,
2002; Bailey, 2006, 2010; Ananat and Hungerman, 2012), this study provides new evidence on
why fertility control is an important factor in human capital accumulation, economic development,
and female empowerment. However, the effects of the mandatory quantity-control policy are much
larger than those of voluntary ones. For example, the availability of the pill increased college
attainment by 0.5 percentage point (2 to 3 percent) among young women in the United States
(Ananat and Hungerman, 2012). By contrast, my estimates suggest that China’s OCP increased
the female competition rate of college by 1.7 percentage points (34 percent). The differential
magnitudes reflect fundamental differences between the OCP and other birth control policies.

The paper is structured as follows. The next section provides background on China’s One

4For example, Ebenstein (2010); Li et al. (2011) found that the OCP led to an abnormally high male-to-female sex
ratio at birth among the post-1980 birth cohorts; Edlund et al. (2013) and Wei and Zhang (2011) found that the high
sex ratio led to higher crime rate and higher saving rates, respectively. Fertility consequences are mixed: Schultz and
Zeng (1995) found a small role of the OCP in fertility reduction while Yang et al. (2000) found a significant fertility
reduction among the rural households. Li and Zhang (2007) used the province panel and found that the fertility decline
led to higher GDP per capita; Rosenzweig and Zhang (2009) used twin births under the OCP as an exogenous shock
in fertility and found some evidence for the child quantity-quality trade-off.



Child Policy, and describes how the fertility penalties changed over time. Section 3 introduces a
theoretical framework and corresponding empirically testable implications. Section 4 introduces
the data used in this study and how to measure fertility restrictions in early life. Section 5 presents
descriptive evidence by graphically showing the effects of experiencing the OCP in early life. Sec-
tion 6 provides regression analysis on the impact of the OCP on life-cycle outcomes, and Section

7 discusses the results in the context of the existing literature. Section 8 concludes.

2 China’s One Child Policy

In the 1970s, after two decades of explicit encouragement of population growth, policy-makers in
China enacted a series of measures to curb population growth. The OCP was formally conceived
in 1979 (Banister, 1991). This was the first time that family planning policy formally became one

article in the laws of China.

2.1 Different Implementation by Ethnicity and Type of hukou

The OCP in principle restricted a couple to having only one birth. However, the de facto regulations
varied among different ethnicities and types of hukou (urban/rural). First, implementation of the
OCP differed for Han and for minorities. It is mainly focused on the Han ethnicity, which is the
largest ethnic group in China and makes up 92 percent of the population. In all provinces, most
minorities are allowed to have a second birth or face no restrictions. Second, the regulations of the
OCP also differ by urban and rural hukou. The policy is strictly enforced in urban areas but less
so in rural areas. Couples with rural hukou are mostly allowed to have a second child if the first
is a girl, which is also named the “One-and-Half Children Policy.” In this study, I use the different

implementation by ethnicity and type of hukou to verify to the robustness of the results.



2.2 Different Implementation across Region over Time

In recognition of diversity of demographic and socioeconomic conditions across China, the cen-
tral government issued “Document 117 in February 1982 to allow the provincial governments to
issue specific and locally adjusted regulations. Two years later, the central government issued
“Document 77, which further stipulated that regulations regarding birth control were to be made in
accordance with local conditions and to be approved by the provincial Standing Committee of the
People’s Congress and provincial-level governments. This document devolved responsibility from
the central government to the local and provincial governments (Baochang et al., 2007).

At the very beginning of the OCP, vice premier Muhua Chen proposed that it would be neces-
sary to pass new legislation imposing penalties on unauthorized births. Subnational leaders would
face practical difficulties in collecting penalties and pressure from resistance and complaints. For
example, Guangdong province received more than 5,000 letters complaining about the implement
of One Child Policy in 1984. Therefore, the central government fully authorized the provincial gov-
ernments to determine their “tax rates” for excessive births after “Document 7" in 1984. Because
the local governments were concerned more about social stability than the central government,
they had little incentive to design a high penalty rate. Consistent with Figure 1, some of the local
government even lowered the penalty rates after the 1984, and the period before 1989 witnessed
few changes in the fertility penalties.

A major change in fine rate happened at the end of the 1980s, when the central government
linked the success of fertility control to OCP promotions of local officials. As Greenhalgh and

Winckler (2005) wrote in the book Governing China’s Population:

“Addressing governors in spring 1989 Li Peng (current premier) said that population
remained in a race with grain, the outcome of which would affect the survival of the
Chinese race. To achieve subnational compliance, policy must be supplemented with
more detailed management by objectives (ME 890406). At a meeting on birth policy

in the premier’s office, Li Peng explained that such targets should be ‘evaluative’.”



In March 1991, to show resoluteness, the central government listed family planning among the
three basic state policies in Eighth Five-Year Plan passed by National People’s Council. The
Eighth Five-Year Plan explicitly set an objective that the natural growth rate of population should
be reduced to less than 1.25 percent on average during the following decade. To achieve such
a challenging objective, the national leaders employed a management-objective “responsibility
system” to induce subnational or provincial officials to set high fine rates.

Following the previous studies (Ebenstein, 2010; Wei and Zhang, 2011), I use the average
monetary penalties for an unauthorized birth in the province-year panel from 1979 to 2000. It is
also called the “social child-raising fee” in China, and this paper uses “policy fine” or “fertility
fine” for the sake of brevity. The penalties are formulated in multiples of local household annual
income. Figure 1 shows the pattern of policy fines from 1979 to 2000 in each province.’

According to Figure 1, during the short period between 1989 and 1992, over half of the
provinces (16 out of 30) saw a significant increase in the fine rate and the average increased from
0.8 to 3.0 yearly household incomes. Indeed, 16 out of all the 21 significant increases in the history
occurred in this period.® Scrutinizing the official documents in more details, I find strong correla-
tion between the increases in fine rate and the incidence of government successions. Among the 16
significant increases, 12 happened during the first two years of new provincial governors’ tenures.’
In addition, the provincial governors who increased the fertility fines tend to be younger. The av-
erage age of these 16 provincial governors was 56 years old, which was significantly lower than
the average age of other provincial governors, i.e., 59 years old (p-value = 0.02). These numbers

suggest that the promotion incentive of provincial governors could be a major force driving the

changes. It is consistent with the premise that the incentive to raise the fine rate depends on the

3The amount of the policy fine collected was not made public until recent years: the total was about 20 billion
RMB yuan (3.3 billion US$) among 24 provinces that reported in 2012. For example, Guangdong, one of the rich-
est provinces in China, collected 1.5 billion. In comparison, the total local government expenditure on compulsory
schooling was 10.5 billion.

6«Significant increase” refers to an increase higher than one-year household incomes.

"The average tenure of these 16 provincial governors was about 6 years. And they on average had higher chance of
being promoted than their peers. For example, two of them became the standing members of the Political Bureau of
Central Committee of the Communist Party (CCCP): one was promoted as executive vice premier and the other was
promoted as the chairman of Chinese People’s Political Consultative Conference (CPCCC).



governor’s personal characteristics, such as inauguration time and age.

One potential concern about the exogeneity of the fine rates is the possibility that the prede-
cessors of these governors were replaced due to poor performance in OCP implementation (e.g.,
higher fertility rates). Therefore I also investigate the placements of former governors whose suc-
cessors raised fine rate by more than one-year household incomes. These former governors were

at least as successful as their peers in political career.’

2.3 Statistical Tests for the OCP Penalties

It is possible that changes in the fine rate are related to other policies or previous economic con-
ditions in the local region. For example, the ambitious officials who raised the fines may also be
aggressive in implementation of other policies, such as compulsory schooling laws (CSLs), pen-
sion programs, and so forth. As emphasized by the “Eighth Five-Year Plan,” economic growth
and poverty reduction are also factors to be evaluated. If these policies are correlated with the fine
rates, the estimates in this study may suffer omitted variables bias.

To examine this, I use 28 province-year level macroeconomic indices from four large categories
to examine their correlation with the OCP fines. The four sets of factors are: 1) demographic
variables including population size, and birth and death rates; 2) basic economic conditions, such
as employment, wages, GDP, and unemployment rate; 3) government programs and expenditure,
including numbers of pension program participants and health insurance participants, as well as
government expenditures; and 4) sanitary conditions, such as the number of hospitals and education
resources measured by the number of teachers.’

For each macroeconomic index, I examine whether its average levels in the previous one, two,

and three years are correlated with fertility fines, respectively. And I also test whether the changes

8Several of them, such as Rongji Zhu, Changcun Li and Guanzheng Wu, even became political leaders of the
central government. There is no evidence that any provincial governors were displaced due to poor performance in the
OCP implementation.

Previous literature has found that these factors may influence economic outcomes: the demographic variables
(Galor and Weil, 1996; Soares, 2005; Ashraf et al., 2013); economic conditions (Sullivan and Von Wachter, 2009;
Oreopoulos et al., 2012; Cutler et al., 2016); and government programs and local conditions (Aizer et al., 2016;
Hoynes et al., 2016; Chetty et al., 2016; Jackson et al., 2016).



in fines are correlated with the changes in these indices. Specifically, I regress the indice on fine
rates with controls such as the fixed effects for year and province, and provincial-specific time
linear trends. The first three columns in Appendix Table B.1 report the p-values for the coefficients
on the fine rate. In addition, I also classify them into different subgroups, put them together in the
regressions with the same controls, and test the joint significance in column 4. Figure B.2 plots
the distribution of the p-values. As the figure shows, none of the macro indicators is significantly

correlated with the fertility penalty levels or changes.

2.4 High Public Awareness

According to the central government, local governments must explicitly regulate the penalty level
and make it be publicly known. Since the performance of the OCP directly affected the potential
promotion of local governors, they had a strong incentive to raise the penalty levels and publicize
the stricter regulations of the OCP to ensure that people would be aware of them. For example, local
media, such as newspapers and television stations, repeatedly announced the detailed regulations
and punishment for violations, such as the levels of the penalties. In addition, local governments
distributed leaflets to residents to ensure that people would know about the regulations of the OCP.
Based on data from the 2001 National Family Planning/Reproductive Health Survey, more than 98
percent of the people knew about the OCP, over 84 percent of people had received any information
about the OCP regulations in any form, and 45 percent received paper leaflets on the details of the
policy.

In addition, the effective publicity and strong enforcement of the OCP enabled expectations
to form. Population and Family Planning Commissions (PFPCs) were set up at every level of
government to raise awareness and carry out registration and inspection. A large-scale public
campaign about the law was launched during the 1980s. Meanwhile, curbing population growth
became the highest priority for local officials, and enforcement was strengthened dramatically.
Those who had an unauthorized birth but did not pay the fine could be sued by the local PFPC and

the penalties would be collected compulsorily. In addition, if the fertility fine was not paid, the



couple’s social insurance would be withheld; property could be confiscated; and the unauthorized-
born child could not be registered to the hukou system, a requirement for school entrance. In an
extreme case in Shaoyang City, Hunan Province, the “illegally” born children themselves were

confiscated and settled in the social welfare institution if the policy fine was not paid.'°

3 Model and Implications

This section examines the role that fertility restrictions such as the OCP might play on socioeco-
nomic outcomes over the life cycle in a theoretical framework. Suppose there are two periods for
the representative individual. In the first period, people accumulate human capital, work, give birth
to children and save money; in the second period, people enjoy the saving from the first period and
transfers from children. For each period i (i = 1 or 2), the utility gained from goods consumption
is u(c;), with u’ > 0,u” < 0. The lifetime utility gained from number of births, N, is v(N), with
v >0,V < 0. T also assume the utility function is separable. Thus, the problem the individuals

face is

max u(cy)+u(cp) +v(N)

c1,c2,N

In the first period, individuals choose three variables to maximize total utility: years of educa-
tion of themselves, A; savings s; and number of children, N. Different from the usual household
setting, individual education, A, is endogenously determined here. The cost of education is C(h)
with C'(h) > 0 and C"(h) > 0.!! For each birth, the fixed financial cost is f and the time cost is
7. The total time on children and work is 7. The wage rate, w = ach with @ > 0. In the second
period, each child transfers b to parents, and the total consumption in period 2 is composed of only
transfers from children and savings from the first period. Suppose that the OCP leads to a much
higher financial cost of fertility. Based on these settings, appendix A derives the following testable

implications.

19Source in Chinese: http://baike.baidu.com/subview/5708887/5757115.htm
"The cost of human capital include both financial and time cost. If we separate the cost into financial part C 'r(h)
and the time part C;(%). The opportunity (monetary) cost of human capital would be C; (h)oh+ C;(h).



Implication 1. Exposure to stricter fertility restrictions in early life leads to lower fertility,
higher education, and more savings.

The expectation of having fewer children implies that individuals growing up under the OCP
may have formulated different plans for their lives. They faced different incentives for human
capital investment than did previous cohorts. Because of the exogenous increase in the financial
cost of fertility, expected fertility would drop mechanically. Lower expected fertility leads to po-
tentially more time involved in the labor market, and thus the marginal return to human capital
investment increases. Therefore, if faced with stricter fertility restrictions in early life, young peo-
ple will re-maximize their utility by increasing their investment in education. Because individuals
would receive fewer transfers in the second period, people would need more savings in first period
to smooth consumption.

Because women give birth and spend more time on child bearing than men do, the model also
implies that exposure to fertility restrictions caused by the OCP would bring stronger incentives
for women to enhance their education level than that for men. Therefore, similar to other birth
control policies, which mainly provide more freedom to women, the sex-neutral fertility control
policy could also lead to female empowerment.

Implication 2. Fertility responses to the restrictions will be greater among young people than
those among who have already finished their education.

The behavioral responses to stricter fertility restrictions are different between married couples
and younger people. Under stricter fertility restrictions, the married couples can only adjust house-
hold choices such as savings and fertility, but they cannot change their own education and age at
marriage as these have been determined. By contrast, the younger people would re-optimize their
lifetime utility by obtaining more education and delaying marriage. That is, the unmarried young
people actually have more flexible choices than those married couples. When these young people
get married, they can have lower fertility without more utility loss. Therefore, the differential ef-
fects among the married couples and younger people reflect the difference between contemporary

effects and lagged effects of the OCP on fertility outcomes.
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4 Data and Summary Statistics

4.1 Census Data

The main data used in this study are taken from the 1990 and 2000 Population Censuses, and
the 2005 One-Percent Population Survey (censuses 1990, 2000 and 2005, hereafter). All the
datasets contain gender, education level, year and month of birth, type of hukou (urban/rural),
hukou province, ethnicity (Han/minorities), marital status, number of siblings, and relation to the
head of household.'?

For married respondents, the data also provide the year and month of first marriage. For respon-
dents older than age 16 years, the data also provide information about labor market participation,
including working status and occupation in the past week. For women over age 16, the census data
provide the numbers of male births, female births, and gender-specific live births at the survey. The
census data divide education into six levels: illiterate, primary school, junior middle school, senior
middle school, college, and graduate or above.

To analyze the impact of fertility restrictions in early life, I keep the birth cohorts born between
1940 and 1980 in the census data and further restrict to those aged over 25 ensure that most indi-
viduals in the sample have finished their education. By doing so, all the cohorts in this study were
born before the OCP formally started.!? Panel A of Table 1 shows the summary statistics for ed-
ucation, marriage, and labor market outcomes, by gender. Women have a significantly lower level
of education attainment, with 16 percent completing senior high school and 4.6 percent finishing
college. The completion rates of senior high school and college for men are 17 and 7 percent,
respectively. In addion, women married earlier than men. Over 98 percent of women were ever

married and 92 percent of those aged 26-30 are married. However, about 92 percent of men were

12The number of siblings is provided for respondents younger than age 30 years in 2005, i.e., those born later than
1975 in the 2005 data.

3The late 1970s birth cohorts may be also affected by the OCP because their potential siblings may be born after
the OCP. That is, they may have fewer younger brothers and sisters than their parents had imagined, To mitigate this, I
have estimated models using the sample composed of those born earlier than 1975, whose sibling number should not
be affected by the OCP. The results are consistent. In addition, I do not find any material changes when we control for
the number of siblings in analysis below.
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ever married and only 78 percent of those aged 26-30 are married. Finally, men are more likely to
work (i.e., 91 percent for men and 76 percent for women), and have a higher chance of occupying
a white-collar job (i.e., 13 percent for men and only 8 percent for women). The respondents in the

sample are age 39 years on average, among men and women.
[Table 1 about here]

Panels B and C present the summary statistics for fertility and children outcomes. On average,
each woman gave 2.0 births.!* Among those who ever gave birth (97 percent of original sample),
each woman give 2.1 births, out of which 1.1 births are male, implying a higher proportion of boys
than girls. Among the births born to the women, about 3.0 percent died by the survey. And in a
more restricted sample of children with ages at years 6 to 15 and detailed information on education,
about 71 percent receive normal education. '

Panel a in Figure 2 shows how education attainment changes over birth cohorts, by gender. The
figure shows a remarkable increase in education attainment among between the 1940s and 1980s
birth cohorts, especially for women. For the 1940s birth cohort, the rates of senior high school
completion are 14 and 7.2 percent for men and women, respectively. Among the 1970s birth co-
horts, who were exactly the cohort growing up under the OCP, the corresponding rates doubled for
men and more than tripled for women. Therefore, the gender gap in education narrowed signifi-
cantly. The gender difference in senior high school completion is 7 percent among those born in

the 1940s, while the gap narrowed by half to 3.5 percent for the 1970s birth cohorts. For college

attainment, the figure shows a similar pattern.

[Figure 2 about here]

4There are two reasons why the number of births is much larger than one. First, many of the women were not
subject to the OCP as the sample is composed by those born between 1940 and 1980. Women of earlier birth cohorts
would almost finished fertility in lifetime then. Second, in most rural regions, women could give birth to two births if
the first is a girl.

SDetails about the children sample for education are in Appendix C. Normal education is defined based on the
eligible age for primary school, middle high and senior high school in China. Specifically, children with ages 6-12
should be in primary school or institution of higher level; children with ages 13-15 should be in junior middle high
school or institution of higher level.
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Because the OCP mainly restricted fertility of Han people, minorities naturally compose a
comparison group (Li and Zhang, 2007; Li et al., 2011). Panel b in Figure 2 plots female education
attainment over the birth cohorts, by Han and minorities. The education attainment gap between
Han and minorities grew over time. Specifically, for minorities, the completion rates of senior
high school and college increased by 10.6 and 4.7 percentage points, respectively. In contrast, the
comparable statistics for Han women are 16.0 and 6.5 percentage points. The gap between Han
and minorities started to widen in the 1960s birth cohorts, whose members experienced the OCP
during their teenage years. This comparison thus provides additional evidence on the role of the
OCP in the increase in education attainment among the Han people.

However, minorities may not be a perfect control group. For example, because Han-minority
couples were allowed to have more children, Han people had a higher incentive to marry with the
minorities (Huang and Zhou, 2015). Han-minority marriages capture less than 2 percent among the
Han people, but over 18 percent of minorities. Therefore, the results for minorities may be affected
by inter-ethnicity marriages. In addition, the OCP also restricted certain groups of minorities,
although the regulations are not as strict as those for Han people. Finally, minorities account
for only 8 percent of the population, and the percentage is even smaller in urban regions. The
estimates based on data from smaller surveys other than censuses could be very inaccurate. With
these concerns, this study uses the Han people for the main analysis, but the appendix provides the

results for minorities from the census data.

4.2 Other Data

The census data provide information on demographics and some socioeconomic measures, such as
education. To study household structure, income, and expenditure, as well as individual subjective

opinions, I also use the following two data sets.

Urban Household Survey (UHS) The Chinese UHS 2002-2009 data cover 170 cities all over

China. It is the largest data set for the household balance sheets in China. The households are
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required to make records of their cash flows every day, and the yearly data include detailed infor-

mation on income, expenditure, and consumption and their minor categories.

China Family Panel Studies (CFPS) The CFPS is a biennial survey and is designed to be com-
plementary to the Panel Study of Income Dynamics in the United States. The first national wave
was conducted in 2010. This study uses the CFPS data collected in 2010, 2012, and 2014. The five
main parts of the questionnaire include data collection on communities, households, household
members, adults, and children. I use CFPS data because the data collect information on individual
subjective welfare and general opinions on the importance of marriage and children for women.

To make the analysis consistent with that for the census data, for the above two data sets, I also
keep respondents born between 1940 and 1980, and further restrict the analysis to those ages over
25 years. However, considering that household heads could retire at age 60, I further restrict the
UHS sample to those ages below 60, although this does not affect the results materially. After this
restriction, the UHS sample has more than 200,000 households; and the CFPS sample has about
60,000 individuals in total.

Because the UHS and the CFPS were collected later than the census data, the respondents are
older. In the census sample, the ages of respondents range between 25 and 65 years, with a mean
of 39 years. For the UHS 2002-2009 sample, the respondents were born between 1943 and 1980,
and their ages are between 25 and 60 years, with a mean of 43 years. For the CFPS sample, the
respondents were born between 1940 and 1980, and their ages range from 30 to 74 years, with a
mean of 50 years.

In the UHS sample, less than 2 percent of the households are minorities. There are only 4,000
minority households in the sample. In the CFPS data, the number of minorities is ever smaller (i.e.,
about 3,000). The small sample size for minorities makes the estimates rather inaccurate, and thus

I do not use the minorities in these survey data for this study.
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4.3 Measure of Fertility Restrictions in Early Life

I use the mean value of fertility penalties for respondents between ages 6 and 20 years in local
provinces to measure individual exposure to the fertility restrictions in early life. The age range
6-20 is the period when children receive education, and previous literature suggests this period is
crucial for lifetime outcomes (Heckman, 2000; Chetty et al., 2011; Oreopoulos et al., 2012; Cutler
et al., 2016; Chetty et al., 2016). The youngest age starts at 6 years, because of the following facts.
First, because there were few changes in penalties before 1985, there is very little variation in the
fertility penalties before age 6 for all the birth cohorts in the sample (1940-1979). Second, I do so
to alleviate the potential quantity-quality trade-off effects. Since the average gap between births is
two years and the mean number of births is 2.0, most mothers have completed fertility when the
first child reaches age 6 years.

I use age 20 years as the maximum age, because most the women (over 90 percent) have not
started fertility at age 20 and it is the minimum age required for marriage for Chinese women in
the latest marriage laws. Thus, the results could be interpreted as the effects of exposure to fertility
restrictions in early life before the age of fertility. It is noteworthy that the results are consistent if
different starting and ending ages are used, as shown in Appendix Table C.1.

Researchers are also interested in the effects of the shocks at different ages (e.g., Chetty et al.,
2016; Cutler et al., 2016). The analyses in the next section investigate the effects of the penalties
at different ages, and extend to age 25 years. In general, I find consistent results by doing so.
Because there are not many changes across provinces over time, the study faces a trade-off between
obtaining heterogeneous effects at different ages and the accuracy of the estimates. Therefore, my
main estimates are based on a single variable, the mean value of the penalty level at ages 6 to 20

years.
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S Descriptive Evidence for the Effects of the One Child Policy

I present descriptive graphical and formal econometric evidence to examine the notion that expo-
sure to fertility restrictions in early life had profound social and economic consequences. This

section provides the descriptive analysis. Section 6 provides the formal econometric analysis.

5.1 Education, Marital Status, and Labor Market Outcomes

Since 16 provinces increased the fertility penalties during 1989-1995, I divide the provinces into
two groups, and use the 16 provinces as the treated group and the others as the control. For each
group, I plot the means of the outcome variable against birth cohort. For simplicity, I only keep
women of Han ethnicity in the latest wave (i.e., only census 2005 for the outcomes in the census
data) for this analysis. But the results are consistent if the analysis also includes men or data from
earlier waves.

Figure 3 shows the results for education attainment (panels a and b), marital status (panel c),
and white-collar job occupation (panel d). The diamond line represents the birth year trend for
the treated group, and the point line for the control group. The dashed line plots the differences
between the two (i.e., treated — control). The two vertical dashed lines denote the 1959 and 1969
birth cohorts, because these two birth cohorts are age 20 in 1979 (i.e., the starting year of the OCP)
and 1989 (i.e., the year the government started to consider performance in the OCP as a factor
in the promotion of local officials), respectively. The two lines divide all the birth cohorts into
three parts: 1) the 1940-1958 birth cohorts, who experienced no fertility restrictions by age 20 in
both groups; 2) the 1959-1968 birth cohorts, who experienced similar fertility restrictions in both
groups; and 3) the 1969+ birth cohorts, who experienced differential fertility restrictions in early
life in treated and control groups. Note that the 1969 birth cohort is aged 20 in 1989, when the

fertility fines started to increase in the treated group.
[Figure 3 about here]

Panel a in Figure 3 shows the pattern for senior high school completion. There is a good deal
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of movement in both the treated and control groups: For the pre-1951 birth cohorts, the rates are
consistent and stable over time; for the cohorts born between 1951 and 1968, there is a hump
caused by the great Cultural Revolution; and the completion rates go up again for the post-1968
birth cohorts. There is consistently no significant difference between the two for the birth cohorts
prior to 1969. However, the difference started to grow significantly in the late-1960s birth cohorts.

Panel b shows the pattern for college completion. Different from panel a, the trends in college
completion rates do not present any hump.'® But, similar to panel a, the difference between the
control and treated groups is consistently zero for the 1940-1968 birth cohorts, and the difference
started to grow among the late-1960s birth cohorts.!” Panels ¢ and d present the results for marital
status and white-collar employment. The dashed lines in both panels show a stable difference
between the treated and control groups among the cohorts born prior to the 1969, and the difference
gradually grows for the cohorts born later. Overall, Figure 3 consistently suggests that exposure
to stricter fertility restrictions is associated with higher education, later marriage, and white-collar

job occupation.

5.2 Fertility and Children Outcomes

I further investigate the impact of exposure to fertility restrictions in early life on fertility and
outcomes of the subsequent generation by following the same methodology. Figure 4 presents the
descriptive evidence for the effects of the OCP on fertility and children outcomes.

Panel a presents the results for fertility measured by the number of children ever born. Fertility

consistently declines over birth cohorts, for both treated group and control group.'® The difference

16Most of the middle high schools and colleges were closed during the Great Culture Revolution starting from 1967.
However, in July 1968, Chairman Mao Zengdong instructed: “We still need universities and colleges.” Therefore,
during the turbulent times, the universities were still open, and the students were chosen from young workers in
different disciplines.

17Because the normal age for senior high school ranges from age 15 to 18 years and that for college from age 19 to
22 years, the turning point for college is earlier than that for senior high school.

18Fertility goes down for two reasons. First, the later birth cohorts were younger in the 2005 census, and thus they
may not have completed their fertility; second, fertility goes down because of the fertility restrictions and economic
growth in China. I cannot control for the age effects here because age is perfectly co-linear with birth year. In
regression analysis, I control for the age fixed effects and the results are consistent.
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between treated and control group is of main interest. Among the pre-1960 birth cohorts, fertility
dropped faster in control group. Among the 1960-1969 birth cohorts, fertility declined at similar
pace in the both two groups. However, among the post-1969 birth cohorts, fertility in the treated
group declined faster. It means that the stricter OCP in early life is associated with fewer children

to have.
[Figure 4 about here]

Panels b and ¢ consistently show that the children have higher quality measured by mortality
and education, if their mothers were exposed to stricter fertility restrictions in early life. For
both panels, child quality in treated group relatively declined among the prior 1969 birth cohorts.
However, among the post-1969 birth cohorts, the trend reversed, which indicates that the quality

of children improved in treated group among the post-1969 birth cohorts.

5.3 Other Outcomes in the UHS and the CFPS

Similarly, Appendix Figure C.1 examines the main household outcomes such as household income,
expenditure, consumption, and saving rate, in the UHS. Following the same methodology above,
I separately plot the mean values of the outcomes for the treated and control groups in the same
figure. Because of the smaller sample size in these survey data, I pool the data from all the waves.
The shapes of the solid lines for the treated and control groups reflect the life-cycle pattern for
income, expenditure, consumption, and saving. But the difference between the treated and control
groups is interesting in this study. For all four panels, the differences become larger for the cohorts
born later than 1969. The consistent patterns suggest that people who experienced stricter fertility
restrictions in early life would have higher income, spend more, consume more, and save more.
Appendix Figure C.2 shows the descriptive evidence for the subjective welfare and opinions
affected by exposure to fertility restrictions in early life. In general, among the pre-1969 birth
cohorts, the differences between treated and control group were stable and consistent. However, for
those born after 1969, the treated group presents greater satisfaction in marriage and less agreement

with the statement “marriage/child is important for women.”
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6 Regression Analysis

6.1 Econometric Model

To obtain more precise estimates, I estimate the following regression:

\an :ﬁO+Bfin€?;20+5bt+5j+Tj+8i (D)

In the equation, subscript i denotes individuals, j hukou provinces, b the year of birth, and ¢
the year of the survey. The dependent variable Y; j;, is the outcome of individual i born in year b
in j hukou province in survey year t. It can be senior high school completion, married ever, or
the number of births (of women). The key variable, fine?b_ 20, denotes the mean value of the fine
rate in hukou province j in the years in which birth cohort b was between 6 and 20 years of age.
The coefficient, 3, is of our main interest because it presents the impacts of the fertility restrictions
when agents were young on the outcomes.

Op; denotes the indicators for birth cohorts, calendar years, and interactions between the two.
We control for the interactions to avoid any systematic sampling difference in a specific birth
cohort between surveys in different years. 0; denotes the dummies for hukou province that cap-
ture time-invariant heterogeneity across provinces. 7; denotes province-specific birth linear time
trends to control for any potential province-specific trends such as feminist views or attitudes to-
ward women’s education and careers. Since the variation in fine rates used in equation (1) is at
province-year of birth (YoB) level, we report the standard errors clustered at province level for all
the regression results.

I use the fertility penalties in the registered residency (hukou) province, with the consideration
that the respondents were likely to grow up in their hukou province. However, the UHS data only
provide information for the province of current residence. There is a potential issue because the
level of penalties in early life potentially affected individual migration behaviors, and thus the
province of current residence is endogenously determined. However, the census 2005 data show

that over 95 percent of individuals live in the same province as their hukou province, suggesting
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that migration should not be a serious issue here. In addition, the results are consistent when using
different provinces for the data with the available information on hukou province and province of
current residence.

Considering the different patterns for men and women, I divide the sample by gender and
conduct the regressions separately. Because only Han people are subject to the OCP, I report the

results for Han ethnicity in the main text and the results for minorities in the Appendix.

6.2 Evidence from Census Data
6.2.1 Education, Marital Status and Labor Market Outcomes

Table 2 shows the OLS estimation results for the equation (A.1). The first two columns present the
estimates for the effects of exposure to the fertility restrictions in early life on education attainment.
The results show that being exposed to the higher fertility penalties at ages 6 to 20 years leads to
significantly higher rates of completion of senior high school and college, for men and women.
Specifically, a one-unit increase in the fertility fine rate in early life leads to a 4.5 percentage points
higher (28 percent of the mean) senior high school completion rate for women, and 3.1 percentage
points (13 percent) higher completion rate for men. The gender difference is statistically significant
(p-value < 0.05). For college completion, the corresponding numbers are 1.7 percentage points (34

percent) for women, and 1.8 percentage points (26 percent) for men.

[Table 2 about here]

For the 1965-1980 birth cohorts in the census sample, the mean value of fertility fine rate
experienced at ages 6-20 years is one, with the units being yearly household income. From the
1940s birth cohorts (i.e., no exposure to the OCP in early life) to the 1965-1980 birth cohorts,
the senior high school completion rates increase by 15 and 13 percentage points, for women and
men, respectively. Therefore, exposure to fertility restrictions caused by the OCP explains 32 and
24 percent of the increases for women and men, respectively. Consequently, exposure to the OCP

explains 70 percent of the gender gap compression among the birth cohorts. I will further compare
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the estimates to those in the literature in the Section 7.

Columns 3 in Table 2 presents the effects of exposure to fertility restrictions in early life on
the age at first marriage. The estimates suggest that a one-unit increase in fertility fines at ages
6-20 years leads to significant 2.9 and 3.1 percentage points lower likelihood of being married
before age 25, for women and men, respectively. Further analysis suggests this finding is caused
by individuals delaying marriage rather than remaining single. Appendix Table C.2 divides the
whole sample by individuals older and younger than age 30, and shows that the effects on marital
status are only present for those ages 26 to 30.

The final two columns in Table 2 show the results for labor market outcomes. There is no
significant evidence showing that exposure to the fertility restrictions leads to alteration in the
labor supply in general. However, it leads to a significantly higher likelihood of being employed

in a white-collar job occupation.

6.2.2 Fertility and Outcomes of the Subsequent Generation

Following the same methodology, I estimate equation (1) for fertility outcomes and report the
results in Table 3. Consistent with the implications of the model, the estimates in the first column
show that exposure to stricter fertility restrictions leads to significantly fewer births. Specifically,
a one-unit increase in fertility fines at ages 6—20 years leads to 0.2 (10 percent) fewer births per
woman. Among the 1965-1985 birth cohorts, there was a total of 210 million women in 2010
(based on the 2010 census aggregate data). My estimate suggests that there would have been more

than 40 million children born by these women if there had been no OCP.
[Table 3 about here]

The next three columns in Table 3 show the results for the outcomes for the subsequent genera-
tion. Based on the fertility history reported by the women, I transfer the data from the mother level
to the child level. Now each observation in columns 2 to 4 stands for one birth. To estimate the

impact of mother’s exposure to the fertility restrictions in early life, I also estimate equation (1).!°

9Note that the covariates in the regressions are at the mother level, and include dummies for year, mother’s year of
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The results imply higher quality, measured by mortality and education, in children born to women
who experienced stricter fertility restrictions in early life. The estimates in column 2 show that a
one-unit increase in the fertility fine rate (i.e., the mean value of fines at ages 620 for birth cohorts
1965-1980) leads to a significant 0.65 percentage point (25 percent) lower mortality among the
subsequent generation. The last two columns in the table show the impact of mothers experiencing
fertility restrictions in early life on children’s education outcomes. To do so, I use a more restricted
sample of children, and further control with dummies for the age and gender of the children in the
household.? The results show that mother experiencing the OCP in early life leads to children
being more likely to receive normal education. Therefore, based on the estimates in columns 2 to
4, the results show that the OCP has lasting effects on the outcomes of the next generation, which
is consistent with the findings in Ananat and Hungerman (2012).

I also estimate the impact of exposure to fertility restrictions in early life on the sex composition
of the children. However, the results are not robust to different model specifications, and thus I do

not have solid evidence on this.

6.2.3 Effects of Fertility Restrictions at Different Ages

In this section, I divide the fines at ages 6-20 into fines at ages 6-15 (i.e., the ages for primary and
junior high school), and fines at ages 16-20 (i.e., the ages for senior high and early college). I do
not divide the ages into smaller subgroups, because the smaller the age groups are, the smaller is
the variation in the fines, and thus the results are more inaccurate. This is especially true for the
fines at ages 6-15. Because the substantial changes in fines started in the late 1980s, there was little
variation in the fines before age 10 for all the birth cohorts in the sample I use.

I also extend the maximum age to 25 by further adding fines at ages 21-25 (i.e., the ages for
college or above). Since the normal age for senior high school ranges from 15 to 18, and that

for college ranges from 19 to 22, it is expected that the fertility penalties at ages 21-25 would not

birth, and province, as well as province-specific linear trends in mother’s birth year.
20The details of the sample restriction are in Appendix C. The results are consistent if I do not control for the age
and gender of the children. The results are available upon request.
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matter for senior high school completion. Doing this exercise helps to figure out what ages matter
for education attainment of different levels, and provides additional evidence for the exogeneity of
the fertility penalties. The first two columns in Appendix Table C.3 show the results. Consistent
with expectation, for fertility penalties at ages 21-25, there is no significant effect on senior high
school completion, but a positive and significant effect on college attainment.

Although most women in the sample got married and gave birth during ages 21-25 (as shown
in Appendix Figure C.3), results in Appendix Table C.2 show that exposure to fertility restrictions
before age 20 actually matters more for the age at marriage. For example, a one-unit increase in the
fertility penalty level at ages 16-20 leads to a significant estimate of 0.072 fewer births, while the
effect of fertility penalties at ages 21-25 is a scale smaller and statistically insignificant. Overall,
for later life outcomes such as marriage, fertility, and investment in children, the fertility penalties
in earlier life (i.e., younger than age 20) matter more than those at later ages (i.e., older than age
20).

It is noteworthy that adding the fines at ages 21-25 does not affect the estimates for all the
estimates in Table 2 and Table 3, even for college attainment and white-collar job occupation. The
results are available upon request.

The insignificant effects of the OCP restrictions at ages 21-25 on fertility outcomes also mo-
tivate to investigate the contemporary effects of the OCP on the fertility and children outcomes,
which are usually investigated in the literature (e.g., Schultz and Zeng 1995; Yang et al. 2000).
The contemporary effects here are defined as the effects of an increase in the fertility fines increase
on fertility and children outcomes in the following few years among the households. Appendix
Table C.8 uses the children sample in column 3 of Table 3, and investigates whether the fertility
fines in the birth year of the first child affect the household size and the education level of the
children. Consistently, I do not find any significant effects on the fertility and the quality of the
children measured by education attainment. Comparison of these contemporary effects and the
effects investigated in Table 3 makes the story consistent with the model predictions. The findings

also suggests that earlier exposure to the fertility restrictions allows people to adjust their behaviors
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over the life cycle, such as human capital investment and age at marriage, so as to get used to the

policy change.

6.2.4 Results of Minorities and Different Types of Hukou

The results discussed so far have been based on people of Han ethnicity. Minorities could be a
comparison group. Therefore, I show the results in Appendix Tables C.5 and C.6. In contrast to
the significant effects for the Han people, I do not find any significant effects for minorities. These
placebo results provide further suggestive evidence of the effects identified among the Han people.

Appendix Table C.7 shows the hukou-specific results. Overall, for education and white-collar
job, the estimates for urban people have larger magnitude at the absolute scale, but smaller at the
relative scale. For example, a one-unit increase in fines at ages 6-20 leads to a 5.9 percentage points
(or 12 percent) increase in senior high school completion rate for urban people, but a 2.0 percentage
points (or 28 percent) increase for rural people. For the fertility outcomes, the estimates for rural
people have larger magnitude at the absolute scale, and the same or larger at the relative scale.
Specifically, a one-unit increase in fines at ages 6-20 leads to 0.16 percentage point (or 11 percent)
fewer births for urban women, but -0.2 percentage point (or 9 percent fewer) births for rural women.
In addition, the same amount of increase in fines at ages 6-20 leads to a 0.15 percentage point (or 13
percent) lower child mortality rate for the urban sample, but -0.79 percentage point or (27 percent
lower) child mortality rate for the rural sample.

The differential effects for urban and rural hukou may reflect different aspects between urban
and rural regions: on the one hand, policy regulations varied dramatically by type of hukou. The
OCP regulations are much stricter in urban regions, as all urban couples were allowed only one
birth, while those in most rural regions were conditionally allowed two births. It is thus reasonable
that the effects of the OCP in urban regions should be larger. On the other hand, however, the
socioeconomic status of rural people is significantly lower. For example, about 20 percent of
urban people complete college, while the comparable number for rural people is only 0.3 percent.

The differential effects by urban/rural hukou could thus simply reflect the impacts among people
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at different socioeconomic status levels. Therefore, it is possible that the coefficients for the urban

sample are larger or smaller than those for the rural sample.

6.2.5 Robustness Checks

To test the robustness of the results, I further consider the following potential concerns.

Contemporary conditions. The first concern is that the fertility restrictions may be correlated
with different contemporary conditions across the provinces such as feminist opinions and social
norms. These contemporary effects could be potential confounding factors that drive the results.

Number of siblings. Another concern is that the fertility penalties in early life could be directly
correlated with the number of siblings. The potential effects may lead to differential human cap-
ital investment, because of the traditional quantity-quality trade-off, and then affect the life-cycle
outcomes.

Sex ratio at birth. Previous literature suggest that the sex ratio at birth may be an important
factor that drives the premarital investment such as education and marriage outcomes (Angrist,
2002; Lafortune, 2013). Although the birth cohorts studied here were born before the OCP started,
the local sex ratio at birth may be another potential confounding factor that is correlated with the
OCP penalties and lifetime outcomes.

Economic development. China experienced rapid economic development in the past few decades.
If the fines were correlated with economic development (although the previous results suggest no
significant evidence of this), the effects of the penalties may reflect the effects of rapid economic
development.

Education resources. The central government devoted a lot of resources to education in the past
few decades. If the fines are correlated with education resources, such as the number of teachers
hired in a local province, then the effects identified above may be biased.

Compulsory Schooling Laws (CSLs). The CSLs in China were approved by the central gov-
ernment in 1986, and the local provinces began enforcing them in the following years. If the fines

were correlated with the policy implementation, then the effects above may be driven by the CSLs,
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and cannot be interpreted as the effects of fertility restriction.

To test the robustness of the results, I additionally control for the above potential confounding
factors by including province-year fixed effects (contemporary conditions), number of siblings,
sex ratio at birth in the local province, logarithm of GDP per capita of the local province at age
15 (economic development), logarithm of the number of teachers in primary school and secondary
school (education resources), and the CSL eligibility in the local province, respectively. Then, for
each dependent variable, I plot the point estimate of the effects of the fertility penalty level and
corresponding 90 percent confidence intervals in Appendix Figure C.4 for each additional set of
covariates. As the figures show, there is no material change in the main coefficients of interest,
indicating the results are fairly robust to controlling for these potential confounding factors. I do
not control for these variables in my main estimation, because most of them are endogenous or

may lead to bad-control issues. (Angrist and Pischke, 2008).

6.3 Evidence from the UHS: Household Outcomes

This section investigates the effects on household outcomes in the UHS. Because most of the
outcomes are at the household level (except for marital status) and the proportion of minorities is
very low (2 percent in the sample), I only use the data on the women in the Han sample for this

analysis.

6.3.1 Household Structure

To start, Table 4 shows the impacts on household composition, which includes marital status (mar-
ried or not), household size, cohabiting with the elderly (i.e., those over age 60 years), cohabiting
with children aged 0-16, and female proportion in the household. I follow the same identification
as shown in equation (1) and report the results in Table 4. Consistent with the findings for the

census data, the stricter fertility restrictions in early life leads to a higher rate of unmarried women
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in the UHS.?!
[Table 4 about here]

In addition, exposure to fertility restrictions leads to a significantly lower proportion residing
with the elderly, which is consistent with Miller (2010). One possible explanation is that the
people growing up under the OCP have higher socioeconomic status and thus are more likely to
purchase privacy by living independently.?? Overall, the results in Table 4 show that exposure to
fertility restrictions affects the household structure and living arrangement. Because the household
structure may also influence income, consumption, and saving (Strauss et al., 1995; Rosenzweig
and Zhang, 2014), I will check whether the effects of fertility restrictions are mainly driven by

changed household structure.

6.3.2 Household Income, Expenditure, and Saving

Table 5 shows how exposure to the fertility restrictions influences household income, expenditures,
and saving. For each outcome, I conduct two regressions: the first is without any additional controls
other than those in equation (1), and the second one further adds the household composition such
as marital status, household size, co-residence conditions, as well as female proportion. Since
household structure could directly influence the household balance sheet, it is meaningful to check
whether it is the household structure that matters for the effects of fertility restrictions in early life.

The estimates in Table 5 suggest that a one unit increase in the fertility fines at ages 6-20 leads
to 8.8, 13.6, 7.0, and 6.6 percent higher household income, earnings, expenditure, and consumption
per capita, respectively. In addition, controlling for household structure does not lead to material
change. This suggests that household composition is not the major pathway from the fertility

restrictions in early life to higher household income and expenditure.

[Table 5 about here]

2IThe scale is consistent with that of the effects estimated in the census data. Consistent with the results in Appendix
Table C.2, I only find significant effects among those aged 30 or below.

22Consistent with this, I also find that exposure to the OCP while growing up also leads to a higher proportion of
housing ownership. The results are available upon request.
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Furthermore, the estimates suggest that fertility restrictions lead to a larger increase in income
than that in consumption. The last two columns in Table 5 examine the effects on saving rate.
Consistently, exposure to fertility restrictions in early life leads to a significantly higher saving
rate, which is also consistent with the model prediction. Therefore, given the various discussions
of China’s high and increasing saving rate (Banerjee et al., 2010; Chamon and Prasad, 2010; Wei
and Zhang, 2011; Banerjee et al., 2014; Choukhmane et al., 2016), the results suggest that the OCP
contributes to an explanation of the increasing saving rate in recent China.

Appendix Figure C.5 shows the shares of income sources and expenditure categories. It shows
that 80 percent of the household income comes from labor earnings, and that consumption at-
tributes 79 percent of total expenditure of the households. Appendix Table C.9 shows how expo-
sure to the OCP in early life affects these. I do not find any significant change in income resources

or expenditure categories caused by exposure to the OCP in early life.

6.3.3 Household Head and Female-oriented Consumption

Table 6 shows how the fertility restrictions affect women’s empowerment by looking into whether
the fertility fines at ages 6-20 led to more households headed by women, and whether they led to
more female-oriented consumption. Since the household head is defined as the person who has the
major role in financial decisions and household issues, it indicates that the household head may
have greater power within the household. In addition, the share of consumption is usually treated
as an indicator of bargaining power within the household in the literature (Browning et al., 1994;
Lise and Seitz, 2011; Browning et al., 2013). Therefore, more households headed by women or a
larger proportion of female-oriented consumption suggests female empowerment in the UHS data.

Table 6 presents the evidence that fertility restrictions lead to female empowerment. Column
1 shows that the fertility restrictions led to more female household heads. The magnitude is also
sizable: a one-unit increase in the penalty level leads to a 6 percentage points (20 percent of the
mean) higher proportion of female household heads. To rule out the effects from changed house-

hold composition, such as more women remaining single, column 2 further controls for household
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structure variables, and finds little change in the coefficient. The results are also consistent if I only

use the married sample or those over age 30.
[Table 6 about here]

Columns 3 to 8 show whether fertility restrictions changed the composition of consumption.
The three categories examined include: 1) clothing, adornment, and beauty goods; 2) drinks,
liquor, sugar, and restaurants; and 3) food consumption. The first category is considered female-
oriented, the second male-orientated, and the last almost gender neutral.?> The estimates in
columns 3, 5, and 7 suggest that an increase in fertility fines at ages 6-20 increases the share
in consumption of clothing and beauty goods, and decreases the share of drinks, sugar, restau-
rants, and food. However, because stricter fertility restrictions lead to higher household income
and expenditure, the effects identified in columns 3, 5, and 7 could be driven by income effects.
Therefore, 1 further control for the household structure and total expenditure in columns 4, 6, and
8. Then, a one-unit increase in fertility fines in early life leads to a 0.73 percentage point (5.6
percent) higher share of consuming clothing, adornments, and beauty goods, but a 0.61 percentage
point (6.5 percent) lower consumption share of drinks, liquor, sugar, and restaurants. Compared
with the estimates in columns 3 and 5, the coefficients have changed, but the changes are statisti-
cally insignificant. For reference, after controlling for household composition and expenditure, the
effects on the share of food in consumption diminish, indicating that the estimate in column 7 is
mainly driven by the changed household composition or income effect.

Appendix Table C.10 reports the results for all the different consumption categories. In ad-
dition, I also conduct the results for men, which are similar to those for female sample but the

magnitudes are smaller. The results are available upon request.

ZBased on the UHS sample, I conduct some regressions to examine the correlations of these consumption shares
with the proportion of female members in the household. The estimates suggest that, if the household is composed of
all female members, the share of clothing, adornments, and beauty goods consumption would increase by 11 percent;
the share in the second category would drop by 8 percent; and that in the third category would drop by only 2 percent.
The results for food consumption may be also influenced by the energy demand by men and women. Normally
speaking, a male adult needs 2,500-3,000 cal per day but a female adult 2,000-2,300 cal per day.
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6.4 Evidence from the CFPS: Subjective Welfare and Opinions

The CFPS questionnaire asked the respondents to score their happiness on a 1-10 scale, and I use
the happiness score directly. For satisfaction with marriage and spousal housework duty, respon-
dents were asked to provide an answer ranging from 1 (“very satisfied”) to 5 (“not satisfied at
all”). I create a dummy variable that equals one if the answer is “very satisfied” or “satisfied.”
For the question about opinions, the respondents were asked to provide an answer ranging from 1
(“strongly agree”) to 5 (“strongly disagree”). Similarly, I create a dummy variable that equals one
if the answer is “strongly agree” or “agree.”

The first three columns in Table 7 show the results for happiness and satisfaction with marriage.
Exposure to higher fertility penalties in early life significantly enhances happiness, satisfaction
with marriage and spousal household duty, among women but not men. The next two columns
report the results for opinions. People exposed to fertility restrictions in early life have a lower
level of agreement with the statement that marriage or children are important to women, for men
and women. The effects are larger and significant for women. Overall, the results with the CFPS
data show that exposure to the fertility restrictions in early life leads to a significant improvement in

women’s subjective welfare and changes the social traditional norm about women’s independence.

[Table 7 about here]

7 Discussion

Another question is how the results in previous section compare to other interventions that affects
fertility and the findings in the existing literature. To understand this, I use the national mean value
of the OCP fines in the 1980s, one year of household income, as the value of fertility fines at ages

6-20, to interpret the results and make the comparison.
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7.1 Comparison with the Literature on Other Birth Control Policies

Starting with Goldin and Katz (2002) and continuing with Bailey (2006), Goldin (2006), Hock
(2008), Miller (2010), and Ananat and Hungerman (2012), researchers have found that increased
access to the pill by young unmarried women in the 1960s and 1970s affected marital, educational,
labor market and children outcomes. The estimates in my study are in the same direction. However,
a further comparison suggests much greater magnitudes than those in the prior literature.

Educational attainment. Both previous literature and this study find that birth control policies
increased the education attainment of the women. The pill availability increased college attainment
by 0.5 percentage points (2-3 percent) among young women in the U.S. (Ananat and Hunger-
man, 2012; Hock, 2008). Miller (2010) found that family planning policy in Columbia increased
women’s years of education by 0.1 (about 5 percent of mean). By contrast, among Han women
in China, the OCP increased the senior high school completion rate by 4.5 percentage points (18
percent), and college by 1.7 percentage points (34 percent). The magnitudes of the effects of the
OCP are larger in absolute and relative scale.

Age at marriage. Goldin and Katz (2002) found that availability of the pill to young women
decreased the proportion of women marrying before age 23 by 2 percentage points (or 0.08 stan-
dard deviations) among college graduates (mean = 0.41). My estimates suggest that experiencing
the OCP early in life leads to a 2.9 percentage points (or 0.3 standard deviations) lower likelihood
of marriage before age 25 (mean = 0.89).

Fertility. Both Bailey (2006) and Ananat and Hungerman (2012) found that the availability
of the pill to young women significantly reduced fertility in the short term. For example, Ananat
and Hungerman (2012) found the short-term fertility dropped 3.3 percent on average. But the
effects were mainly driven by the women aged between 14 and 20, whose birth rate dropped by
9 percent with no effects among those aged 21-25. However, effects on the lifetime fertility are
mixed. Ananat and Hungerman (2012) found zero effects on the total fertility over the lifecycle in
the U.S.; Bailey (2006) found small but insignificant effects on the number of children ever born

(3 percent of the mean) in the US; and Miller (2010) found that the availability of contraception
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pills led to 4 percent fewer births in Columbia. Therefore, the power of the pill, at least in the US,
is mainly due to the delayed fertility rather than the total number of children in lifetime.

In contrast, according to the estimates in Table 3 in this study, experiencing the OCP in early
life (i.e., a one-unit increase in fertility fines) significantly leads to 0.2 percentage point (or 10
percent) fewer births for each woman. During 2005-2015, there were 16 million new births per
year in China. Since the women giving birth during this period all grew up under the OCP, the
results of the study imply that there would have been at least 1.6 million more births per year
during this period if there had been no OCP.

The differential estimates above reflect fundamental and profound differences between the OCP
and other birth control policies. Above all, China’s OCP is alone in adopting a mandatory birth
quota and heavy penalties for an “out-of-plan” birth (Schultz, 2007; Miller and Babiarz, 2014),
while the pill is an access to technology that breaks the constraints of unwanted births. In addition,
the OCP is gender neutral and restricts the number of births directly; the availability of the pill
offers women greater control over their fertility, and thus enhances their bargaining power (Pezzini,
2005; Chiappori and Oreffice, 2008). Finally, the effects of the availability of the pill or abortion
originate from the policy “compliers”; the OCP is a policy of restricting fertility, and thus its effects

could be interpreted as the average impact in the population.

7.2 Human Capital, Economic Development and Female Empowerment

Human capital. One classical relationship between fertility and human capital accumulation is the
child quantity-quality trade-off (Becker, 1962; Becker and Lewis, 1973; Becker and Tomes, 1976).
However, many empirical economists examined the relationship but found mixed evidence.

For example, Rosenzweig and Zhang (2009) used twin births under China’s OCP as an exoge-
nous shock to fertility to examine whether this affected children’s education. The estimates suggest
the elasticity between family size and children education ranges from -0.04 to -0.5. Based on this,
Rosenzweig and Zhang (2009) estimated that the OCP at most increased middle high school attain-

ment by 4 percent, and college attainment by 9 percent. In contrast, Angrist et al. (2010) reviewed
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the evidence in previous literature and concluded no evidence for the child quantity-quality trade-
off. In addition, this study does not find evidence for the traditional child quantity-quality evidence,
either.

However, this paper establishes the association between fertility and human capital by con-
sidering fertility under the context of life cycle and examining how individuals to alter their own
education investment if they expect fewer births to have in the future. The estimates show that one
unit increase in fertility fines in early life lead to a 0.2 (10 percent) fewer births, a 0.45 percentage
points (28 percent) higher senior high school completion rate, and a 0.17 percentage points (34
percent) higher college completion rate. Therefore, these results suggest the elasticity between hu-
man capital and fertility ranges from -2.8 to -3.4 under the life cycle context, which is almost ten
times larger than that in Rosenzweig and Zhang (2009). The empirical results imply that the link-
age between fertility expectation and self education is stronger than that between actual fertility
and child education.

Economic development and saving. Previous literature has examined the effects of fertility
on income. For example, Ashraf et al. (2013) used a macro simulation model and quantitatively
estimated that 10 percent lower fertility rate would lead to a 6-15 percent higher GDP per capita.
Similarly, Li and Zhang (2007) found that 10 percent lower fertility rate increased income per
capita by 3-8 percent in a province-year panel data. Consistent with these, my estimates suggest
that 10 percent lower fertility caused by the OCP is associated with a 6-10 percent higher income
per capita.

In addition, the OCP also increased saving rate among the post-1960 birth cohorts. As shown in
Panel A of Figure 5, among the 1975-1979 birth cohorts, the saving rate would be 2-4 percentage
points lower if there had been no OCP. This also contributes an mechanism for the findings in

Choukhmane et al. (2016).
[Figure 5 about here]

Female empowerment. Duflo (2012) documented the relationship between economic develop-

ment and female empowerment. This study presents new evidence on the role of fertility. The
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results show that the exposure to fertility restrictions in early life could be an important factor that
contributes to a higher level of economic development and female empowerment.

Indeed, China is an outlier in female empowerment, given the country’s GDP level. Panel b of
Figure 5 shows this by plotting the relative education increase of women during 2003-2009 against
the GDP per capita. Education is measured by the tertiary education enrollment rate. As the
results imply, the OCP may be an important factor in explaining the increase in female education
and empowerment in recent decades

Fertility Policy. The results suggest that the fertility reduction caused by the OCP could be show
and lagged. Individuals need time to adjust behaviors such as education and age at marriage to
cater to the fertility restrictions required by the policy. That is also consistent with what happened
to China in recent years. The Chinese government started to loosen the OCP in 2010, but the
fertility rate has been consistently low.>* According to the findings in this study, people growing
up under the strict OCP in the past few decades have formed the one-child expectation, and thus
their behaviors along the lifecycle, such as education, age at marriage, labor supply, and so forth,
are consistent with such an expectation. After the household formation of these cohorts, it may be

that having two children is no longer the optimal choice.

8 Conclusion

Since the late-1970s, China’s One Child Policy has restricted fertility of millions of couples in
China for more than 30 years. This study uses China’s OCP as an exogenous shock to fertility
(and fertility expectations), to investigate the effects of exposure to fertility restrictions in early
life on life-cycle outcomes, including demographic transition, socioeconomic status, and female

empowerment.

24Since the 2010, the governments considered to loose the policy restrictions. In the late 2013, China government
started the “Selective two-child policy”. This policy allowed couples to have to have two children if one member of
the couple has no siblings. In the November 2015, the government ended the OCP and started the “universal two-child
policy”. However, the total fertility rate in recent years seem not to respond to the loosen fertility restrictions. The
census 2010 data show that the total fertility rate (TFR) is 1.18. However, the TFR is 1.047 in 2015, which is even
lower, according to the China Statistic Yearbook 2016.
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Fertility restrictions imposed when people are young have profound effects throughout the life
cycle. restrictions when young leads to higher education, more white-collar jobs, delayed mar-
riage, and lower fertility. Further consequences include lower rates of residing with the elderly,
and higher household income, consumption, and saving. Finally, exposure to stricter fertility re-
strictions in early life increases female empowerment later in life, as measured by an increase
in the fraction of households headed by women, female-oriented consumption, and gender-equal
opinions.

These findings are consistent with the literature, and provide new evidence on why fertility
control is an important factor in human capital accumulation, economic development, and female
empowerment. In addition, compared with the literature on the short-term effects of the OCP, my
estimates imply much larger effects if they are evaluated in the long run under the context of the
life cycle. This study provides new insights into evaluation of the OCP, and partly explain some
puzzling phenomena in current China, such as high saving rate and rapid economic growth.

Although the results suggest that the OCP has contributed to human capital accumulation and
economic growth in recent China, they do not mean that the OCP is good in general. The negative
sides of this mandatory birth control policy include but not limited to loss of children, loss of
fertility freedom, high male-female sex ratio, and distortion of marriage market. Before coming to
a conclusion on whether the OCP is good or bad, it is necessary to investigate and calculate how

much benefit and loss the policy has brought. Studies in the future may shed some light on this.
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Figure 2: Education Attainment over Birth Cohort, by Gender and Ethnicity

(a) Education Attainment over Birth Cohort among Han People, by Gender
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(b) Education Attainment over Birth Cohort among Women, by Ethnicity
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Note: Data are from the 1990, 2000, and 2005 censuses. Panel a is from the sample of only Han people, and panel b
is from the sample of women.
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Figure 3: Descriptive Evidence: Education, Marital Status, and Labor Market Outcomes
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Figure 5: High Saving Rate and Female Empowerment in China

(a) China’s One Child Policy and Higher Saving Rates in Post-1960 Birth Cohorts
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birth cohorts. In panel b, the tertiary school enrollment rates are from the United Nations Organization for Education,
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increase in that of men.
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Table 1: Summary Statistics for Census Data

(1 (2) (3) 4)
Panel A: Education, marital status and labor market outcomes

Sample Female sample Male sample
Variables N Mean (std) N Mean (std)
Senior high school completion 5,668,820 0.16 5,878,746 0.22
(Yes=1) (.36) (0.42)
College completion 5,668,820 0.046 5,878,746 0.070
(Yes=1) (0.21) (0.25)
Married ever (Yes = 1) 5,668,820 0.98 5,878,746 0.92

(0.14) (0.28)
Married ever among those with 1,353,760 0.92 1,371,132 0.78
ages 26-30 (Yes=1) (0.27) 0..41)
Married ever among those with 4,315,060 0.995 4,507,614 0.95
ages 31+ (Yes=1) (0.07) (0.21)
Married before age 25 (Yes =1) 5,668,820 0.89 5,878,746 0.72

(0.30) (0.45)
Working now 5,668,820 0.76 5,878,746 0.91

(0.42) (0.29)
White collar job occupation 5,668,820 0.08 5,878,746 0.13

(0.28) (0.33)
Age in years 5,668,820 38.9 5,878,746 38.8

(8.91) (8.89)

Panel B: Fertility outcomes at mother level
Variables N Mean (std)
Number of births 4,949,360 2.04
(1.25)

Number of births, among those 4,770,117 2.11
who ever gave birth (1.21)
Number of male births, among 4,770,117 1.12
those who ever gave birth (0.87)

Panel C: Subsequent Generation Qutcomes

Variables N Mean (std)
Mortality (%) 10,175,200 3.0
(17.0)
Receiving “normal” education 3,161,650 0.71
(Yes=1) (0.45)
Education level (1-4) 3,161,650 2.2
(0.56)

Note: Data are from the 1990, 2000, and 2005 censuses. Han and non-Han people are included. Panel a reports the
summary statistics for education, labor market, and marriage outcomes. Panel b reports the summary statistics for
fertility outcomes at the level of the mothers, and Panel c for the measures for investment in children, measured by
mortality rate and education. Standard deviations are in parentheses.
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Table 2: Effects of Fertility Restrictions in Early Life on Education, Age at Marriage, and Labor Market Outcomes, among Han people

) (2) 3) 4) &)
Senior high College  Married before Working ~ White collar
school completion completion age 25 now job occupation
Variables (Yes=1) (Yes=1) (Yes=1) (Yes=1) (Yes=1)
Panel A: Women (N = 5,224,635)
Sample mean 0.16 0.05 0.89 0.76 0.08
Fines at ages 6-20 0.045%%* 0.017* -0.029* -0.003 0.017*
(0.019) (0.009) (0.016) (0.012) (0.009)
Panel B: Men (N = 5,420,588)
Sample mean 0.23 0.07 0.72 0.91 0.13
Fines at ages 6-20 0.031** 0.018 -0.031* -0.012 0.016%**
(0.014) (0.011) (0.017) (0.009) (0.006)

Note: Data are from the 1990, 2000, and 2005 censuses. The sample includes only Han people. The covariates in both panels include dummies for birth year,
survey year, and interactions of the two, and province dummies, as well as the provincial-specific linear trends in birth cohort. Robust standard errors in parentheses
are clustered at the province level.

*#% p<0.01, ** p<0.05, * p<0.1
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Table 3: Effects of Fertility Restrictions in Early Life on Quantity and Quality of Children, among Han people

(1 2) 3) “)
All Children born Children with ages 7-16
Sample women to the women in the households
Variables Number of Mortality Receiving “normal” Education
births (%) education (Yes = 1) level
Sample mean 2.0 2.6 0.72 2.2
Fines at ages 6-20 -0.202* — — —
(0.116)
Fines when mothers — -0.650%*%* 0.076%* 0.099%*
were aged 6-20 (0.260) (0.038) (0.052)
Observations 4,621,938 9,309,439 2,641,034 2,641,034
R-squared 0.418 0.022 0.521 0.574

Note: Data are from the 1990, 2000, and 2005 censuses. The sample includes only Han people. The first column uses the corresponding female sample, following
the same setting as in Table 1. Column 2 transfers the data from the mother level to the birth level, and investigates the impact of mother’s exposure to the fertility
restrictions on child mortality. The covariates are the same as those in column 1. Columns 3 and 4 use a sample composed of children ages 7 to 15 years at the
surveys, and investigate the impact of exposure to mother’s fertility restrictions on children’s education, with additional controls for the age and gender of the child.
Robust standard errors in parentheses are clustered at the province level.

*#% p<0.01, ** p<0.05, * p<0.1
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Table 4: Effects of Fertility Restrictions in Early Life on Household Structure, in the UHS sample

(1) (2) 3) “) &)
Cohabiting with  Cohabiting with Female
Married Household  seniors aged children aged  proportion in
Variables (Yes =1) size 60+ (Yes=1) 0-18 (Yes=1) the household
Sample mean 0.94 3.1 0.14 0.32 0.52
Fines at ages 6-20 -0.052* -0.048 -0.062%** -0.076 0.011
(0.025) (0.091) (0.018) (0.091) (0.008)
N 208,254 208,254 208,254 208,254 208,254
R? 0.193 0.071 0.053 0.366 0.030
Basic controls Yes Yes Yes Yes Yes

Note: Data are from the UHS 2002-2009. The sample includes only women of Han ethnicity. The basic controls include dummies for birth year, survey year, and
interactions of the two, and province dummies, as well as the provincial-specific linear trends in birth cohort. Robust standard errors in parentheses are clustered at
the province level.

*##% p<(0.01, ** p<0.05, * p<0.1
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Table 5: Effects of Fertility Restrictions in Early Life on Household Balance Sheet, in the UHS sample

(1) 2) 3) “4) ) (6) (7) (®) ) (10)
Log(HH income Log(HH earnings Log(HH exp. Log(HH consump. Saving
Variables per capita) per capita) per capita) per capita) rate (%)
Sample mean 9.2 8.8 9.0 8.8 29.7

Fines at ages 6-20 0.088***  0.091*** 0.136*** (0.104*** 0.070%** 0.071*** 0.066%** 0.064***  1.54%* 1.86%*
(0.021) (0.018) (0.034) (0.026) (0.021) (0.020) (0.019) (0.018) (0.83) (0.86)

N 208,254 208,254 208,254 208,254 208,254 208,254 208,254 208,254 208,254 208,254
R? 0.246 0.329 0.136 0.230 0.170 0.267 0.185 0.268 0.05 0.06
Basic controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Household structure No Yes No Yes No Yes No Yes No Yes

Note: Data are from the UHS 2002-2009. The sample includes only women of Han ethnicity. The basic controls have the same definition as those in Table 4.

Household structure includes marital status, household size, proportion of women, those over age 60, and those below age 18. Robust standard errors in parentheses
are clustered at the province level.

w55 p<0.01, #* p<0.05, * p<0.1
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Table 6: Effects of Fertility Restrictions in Early Life on Household Head and Consumption Shares, in the UHS sample

(1) (2) 3) 4) () (6) (7 ®)
Female Shares of different consumption categories (%)
household head  Clothing, adornments Drinks, liquors,
Variables (Yes=1) & beauty goods sugar & restaurant Food
Sample mean 0.31 12.8 9.3 32.3
Fines at ages 6-20 0.06***  0.05*%  1.06%*** 0.73%* -0.43*  -0.61%** -1.15%* (.01

(0.02) (0.03) (0.34) (0.35) (0.25) (0.20) (0.25) (0.30)

N 208,254 208,254 208,254 208,254 208,254 208,254 208,254 208,254
R? 0.05 0.08 0.12 0.16 0.06 0.09 0.08 0.43
Basic controls Yes Yes Yes Yes Yes Yes Yes Yes
Household structure No Yes No Yes No Yes No Yes
Total expenditure No No No Yes No Yes No Yes

Note: Data are from the UHS 2002-2009. The sample includes only women of Han ethnicity. The basic controls and household structure have the same definitions
as those in Table 5. Robust standard errors are in parentheses and are clustered at the province level. Robust standard errors in parentheses are clustered at the

province level.
*#% p<0.01, ** p<0.05, * p<0.1
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Table 7: Effects of Fertility Restrictions in Early Life on Subjective Welfare and Opinions, in the CFPS sample

(1)
Happiness score
(1-10, higher

(2) 3) 4 (&)
Satisfied with Agreement with

Marriage Spousal housework "Marriage is important ~ "Child is important

Variables for happier) (Yes =1) duty (Yes =1) for women" (Yes =1) for women" (Yes=1)

Panel A: Women

Sample mean 7.6 0.83 0.63 0.62 0.83

Fines at ages 6-20 0.208*%* 0.030%* 0.056* -0.059%*%* -0.045%
(0.097) (0.017) (0.032) (0.029) (0.022)

Panel B: Men

Mean 7.5 0.89 0.80 0.54 0.74

Fines at ages 6-20 -0.103 -0.008 -0.035 -0.032 -0.029
(0.113) (0.018) (0.027) (0.028) (0.023)

Observations 46,064 19,628 21,606 21,606 21,606

R-squared 0.036 0.031 0.065 0.037 0.034

Note: Data are from the CFPS 2010-2014. The number of observations varies across columns, because the corresponding questions were not asked in every survey,
and there are some missing values. Happiness was collected in 2010 and 2014 in column 1. The valid observations for columns 2-5 are only available in CFPS 2014.
The covariates in all columns include dummies for birth year, survey year, and interactions of the two, and province dummies, as well as the provincial-specific

linear trends in birth cohort.
*#% p<0.01, ** p<0.05, * p<0.1



Appendix

A. Theory Appendix

Based on the settings, the consumption in the two periods are ¢; = ah(T —N1) —Nf—C(h) —s
and ¢, = s+ Nb. The problem becomes
]rn]\z})éu[ah(T —N7)—Nf—C(h)—s|+u(s+Nb)+v(N)
1’ )
The first order conditions:
h:  W(c})[o(T—N*1)—=C'(h*)] =0
N: u(c})(aht+ f) =u'(c3)b+V(N¥)
s: W (c) = (c3)
Since u/(.) > 0, we have C'(h*) = a(T — N*1) from equation (k). Then, we have ¢} = ¢} from

(S) equation. Under equilibrium:

C'(h*) = a(T —N*1)
W' (c*)q" =V/(N")

where ¢* = ¢] = ¢; (constant consumption over lifecycle) and g* = ah*t + f — b (the net cost
of a child over lifetime). The first one shows the marginal cost in human capital should be equal
to its marginal benefit. The second equation shows substitution between marginal utility gained
from number of children and that from the consumption goods. The optimal level of consumption,
fertility, and human capital are determined by the above two equations.

Let the absolute risk averse coefficients for u(.) and v(.) be n, and n,, respectively, and take

derivatives with respect to f for the two equations:

oh* at JN*
af — C'(h*) of (A
It LIN* o'
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which suggests that the signs of Qa_i;:‘ and 88]\]7(* are opposite because C”(h*) > 0. Note that
c* =ah*(T —N*1) —N*f —C(h*) — sx = s* + N*b and denote the lifetime total net income or
consumption Y* = ah*T — C(h*) — N*q*, and thus it implies s* = %Y* — N*b and ¢* = %Y*.
Intuitively, people use saving in the first period to distribute to each period to smooth consumption.

Because C'(h*) = a(T — N*1), we have following two comparative statics for s* and ¢*:

ds* 1 JIN*
=5l *+2b> N7
8c* LON* N '
Suppose the One Child Policy increases f exogenously.>> Under equilibrium, we will have
dh* JIN* dc* an* JdN*
>0, 0. We also h Oif 1+« > 0, which should hold right
of f< € also aveaf>1 —i—’caf—i—nvqaf which should hold rig

intuitively, as 7, is small or C”(h*) is not large.
For male and female (subscription m and f), we have 7y > 17, based on the fact that mothers

spend more time at home with children. Keeping all the other parameters the same, we will have
aht  gpx dch Je - ast  9s*
/ m S Tm ang L Dom implying women gain more from it.

af ~af ar ~ af " ar T af

Under household settings, human capital is pre-determined and given, indicating that 4 = h and

g =q= aht+ f —b. Then we will have

. 8ch . anh .

u 8f % af
ac; ( A (A4)
aIf of "

Np _ 9N 9, _dc

Assuming N = N* and 7 = h* when optimization, we have and
o 1< Vart ar <o
as; ; . Indicating that the the behavioral response to the OCP is smaller if household has been
formed.

2 Because the OCP set penalties for unauthorized births, it would be more accurate if we let the fertility cost be
cN +8y_y(N—N)f, where c is the fixed cost for each birth, N is the birth quota, and 8y_5(N — N) f is the penalties
for unauthorized births. By doing so, we actually assume that there is always an interior solution for optimal number
of births, which is above the birth quota. Under the assumption, the two cases are equal.
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B. Fertility Penalties of the One Child Policy

The fertility penalties are from Ebenstein (2010). The penalties are measured in multiples of local
household annual income. Figure 1 in main text shows how the penalties change over time by
provinces. Additionally, Figure B.1 presents how the penalties change geographically over time
in different province, Similar Figure 1, panels in Figure B.1 also show that the penalties increased
most from panel b to panel c. According to the There is no systematic pattern for which provinces
are more likely to raise the fines during that time. For example, richer regions such as Beijing
and Shanghai increased the fines dramatically, but poorer regions such as Shanxi and Yunnan also
remarkably increased the fines during this period.

To examine whether the fertility fines were correlated with other policies, I use 28 province-
year level macroeconomic indices from four large categories to examine their correlation with the
OCP fines. Specifically, the four sets of factors are shown in different panels in Table B.1. I choose
these four categories because previous studies have shown that these may have long-term impact
on individual life cycle outcomes.

For each index, I use its average levels in previous one, two, three years to predict the fertility
fine rate, with controlling for dummies for years, provinces, and provincial linear trends in years.
The first three columns in Appendix Table B.1 report the P-values for the coefficients on the in-
dices, respectively. In addition, I also conduct the same regressions to test whether the changes
in fines are correlated with the changes in these indices and report the p-values in the fourth col-
umn. For the p-values in the last column, I classify the variables into several subgroups, put them
together in the regression, and then test the joint significance of their correlations with the fertility
fines. Accordingly, Figure B.2 shows the distribution of the P-values presented in Table B.1. As

both the table B.1 and figure B.2 show, none of the p-values are smaller than 0.10.
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Figure B.1: Fertility penalties change across provinces over time

(a) 1979-1984 (b) 1985-1989 (c) 1990-1994

(d) 1995-1999 (e) 2000-2005

<1
No data

Note: The fertility penalties are from Ebenstein (2010). The penalties are measured in multiples of local household annual income. The figure presents how the
penalties change geographically over time in different province. The mean value of the fines in local province in each period is calculated.



Figure B.2: P-value distribution

1.5

Density
1
1

0 .05 . . . 4 5 .6
P-values

Note: The figure plot the distribution of the p-values reported in Table B.1. The solid and dashed vertical lines are for
p-values being 0.05 and 0.10, respectively. As the figure shows, none of the p-value is smaller than 0.10.

56



Table B.1: P-values for Correlations of Fertility Fines with Macro Indices

(1) (2) 3) 4) ()
P-values

Provincial level Prev.  Prev. Prev. First Prev.
indices 1 year 2years 3years Difference 1 year
Panel A: Demographic variables
Population 0.15 0.13 0.11 0.91
Urban population 0.27 0.28 0.29 0.26 0.18
Rural population 0.86 0.92 0.97 0.39
Birth rate 0.99 0.89 0.85 0.45 0.81
Death rate 0.52 0.38 0.32 0.37 '
Panel B: Macro economic indexes
Employment 0.89 0.79 0.70 0.48
Urban employment 0.60 0.45 0.45 0.50 0.24
Rural employment 0.14 0.13 0.14 0.29
Wage of workers 0.37 0.31 0.24 0.16
Wage of urban workers 0.64 0.80 0.87 0.82 0.16
Wage of rural workers 0.71 0.68 0.65 0.25
GDP /capita 0.12 0.15 0.21 0.16
Unemployment rate 0.27 0.23 0.14 0.32 0.12
Urban unemployment rate 0.92 0.88 0.79 0.86
Panel C: Government behaviors
Pension scheme participants 0.76 0.88 0.97 0.42
Medical ins. participants 0.86 0.85 0.85 0.31 0.54
Unemployment ins. participants  0.84 0.69 0.74 0.53 '
Dibao participants 0.26 0.23 0.26 0.10
Gov. exp. 0.88 0.99 0.98 0.47
Gov. exp. (Administrative) 0.28 0.34 0.40 091
Gov. exp. (Agriculture) 0.42 0.30 0.28 0.43 0.61
Gov. exp. (Education) 0.25 0.28 0.24 0.77
Gov. exp. (Social Security) 0.45 0.52 0.60 0.22
Panel D: Sanitary and Education conditions
Beds in hospitals 0.41 0.35 0.31 0.33 0.66
Doctors in hospitals 0.56 0.60 0.58 0.55 ’
Teachers in primary schools 0.74 0.75 0.74 0.30
Teachers in secondary schools 0.53 0.41 0.42 0.35 0.72
Teachers in higher level schools  0.32 0.28 0.21 0.96

Note: The data for provincial macroeconomic indices are from China Compendium of Statistics (CCS) in 60 years.
Each p-value tests the significance of the correlation between fertility fines and the indices. The covariants in the
regressions include dummies for year, province, and provincial specific linear trends in calendar year. P-values in
column 4 shows the joint significance of the macroeconomic indices in the regressions.

Dibao means “Minimum guaranteed income”.
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C. Additional Results
C.1. Additional Time-Series Evidence for the Effects of Fertility Restrictions

Appendix Figure 4 shows the descriptive evidence for the effects of exposure of fertility restrictions
in early life on fertility outcomes. Panel a plots the mean values of number of children ever born
by treated and control group and the difference between the two over the year of birth of women.
Panels b and c show the patterns for mortality and education of the children, respectively. The
pattern in difference consistently shows that fertility restrictions in early life will reduce fertility
and enhance the quality of the children.

Following the same methodology, I plot the mean values of log household income per capita,
expenditure per capita, consumption per capita, and saving rate, over birth cohort, by treated and
control group in Figure C.1. The patterns show that fertility restrictions in early life increases
household income, expenditure, consumption, as well as saving rate.

Figure C.2 uses the same way to show the evidence in the CFPS data. Because of smaller
sample size, the trends shown by the dashed lines are really noisy. Even though, patterns also
consistently show that fertility restrictions in early life increases the satisfaction with marriage,
satisfaction with spousal housework duty, and less agreement on that marriage or children is im-

portant for women.

C.2. Effects of Fertility Restrictions in Census Data, under Different Specifications

Table C.1 shows the results using different minimum and maximum ages for measuring the OCP
strictness in early life. Each coefficient is produced by an independent regression as shown by
equation (1). The results show that there is no material change if using different measures for
fertility restrictions in early life.

Table C.2 shows how the fertility fines at ages 6-20 affect marital status in different ages. The
estimates in first column show that one unit increase in the fines in early life decreases the married

rate by 4.1 percentage points and 6.2 percentage points for women and men, respectively. The next
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two columns divide the sample by whether the respondents were aged over 30 at survey, and find
that the effects only exist among those aged 30 or below. This shows that, if exposed to stricter
fertility policies in early life, the individuals are more likely to delay their marriage rather than to
keep single all the time.

Table C.3 and Table C.4 use fines at ages 6-15 (i.e., the ages for primary and junior high school),
fines at ages 16-20 (i.e., the ages for senior high and early college), and fines at ages 21-25 (i.e.,
the ages for college or ages for most marriages) as the main regressors to examine the effects on
different outcomes. The results are comparable to those in Table 2 and Table 3. Except for college
and white collar job, I do not find any significant effects of fines at 21-25. It is also noteworthy
that the effects of the fines in early life are also consistent with those shown in the main text.

Table C.5 and Table C.6 present the effects of the fertility fines on various outcomes in census
among the minorities. Different from those of Han people, there is no significant effect in this
group. This is reasonable because minorities were not subject to the strict restrictions of the OCP.

Appendix Table C.7 shows the hukou-specific results. Overall, for education and white-collar
job, estimates for urban people have larger magnitude at absolute scale but smaller at relative scale.
For example, one unit increase in fines at ages 6-20 leads to a 5.9 percentage points or 12 percent
increase in senior high school completion rate for urban people, but a 2.0 percentage points or
28 percent increase for rural people. For the fertility outcomes, estimates for rural people have
larger magnitude at absolute scale, and have the same or larger relative scale. Specifically, one unit
increase in fines at ages 6-20 leads to 0.16 or 11 percent fewer births for urban women, but -0.2
or 9 percent fewer births for rural women. Similarly, the same fine increase also leads to a 0.15
percentage points or 13 percent lower child mortality for urban sample, but -0.79 percentage points
or 27 percent lower child mortality for rural sample. The differential effects for urban and rural

hukou may reflect different aspects between urban and rural regions as discussed in the paper.
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C.3. Short Term Effects in Census Data

To analyze the short-term effects of the OCP on fertility and child outcomes, I combined the data
of the 1982, 1990, and 2000 population censuses and the 2005 One-Percent Population Survey.
First, I keep only households with at least one child and with information available for the mother,
then restrict the sample to those whose household heads and spouses are their first marriage and
further restrict the sample to households with equal numbers of reported living children, children
ever born, and children observed in the survey. I further drop households with children over age 17
in the survey as these households may be selective. To make this analysis consistent with that in
the main text, I further restrict the sample to the children whose mothers were born between 1940
and 1980.

To identify the short term effects of the OCP, I match the fertility penalties based on the the
provinces and year of birth of the children. Then, following the identification in the main text, I

conduct the following regressions:

Yiipe = Bo+ B finejp+ Oy + 0, +T; + & (A.5)

In the equation above, Y;;; denotes the outcome of the child i born in province j in year b in
survey year t, and finej, denotes the fertility penalties in province j in year b. Table C.8 shows
the results and all the standard errors are clustered at province level.

The first column of Table C.8 restrict the first births and investigate whether the fertility re-
strictions leads to fewer siblings. The estimate suggests a small and insignificant effect. This is
consistent with the findings in the main text - there is no significant impact of the fines at ages
21-25 on fertility.

The next two columns examines the contemporary effects of the penalties on the quality of the
children, measured by receiving normal education and education attainment. The effects are also

insignificant and much smaller than the effects of the fertility fines in early life.
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C.4. Robustness checks in Census

To test the robustness of the results, I additionally control for the above potential confounding
factors by including province-year fixed effects (contemporary conditions), number of siblings,
sex ratio at birth in the local province, logarithm of GDP per capita of local province at age 15
(economic development), logarithm of the number of teachers in primary school and secondary
school (education resources), and the CSL-eligibility in the local province, respectively. Then,
for each dependent variable, I plot the point estimate of the effects of fertility penalty level and
corresponding 90 percent confidential intervals in Appendix Figure C.4 for each additional set of
covariates. As the figures show, there is no material change in the coefficients of main interests,

indicating the results are fairly robust to controlling for the these potential confounding factors.

C.5. Additional Results in the UHS

This section first shows how the fertility restrictions in early life affect the different shares of
income, expenditure, and consumption, then presents the parallel results in male sample to those
in main text.

Figure C.5 shows the components in income, expenditure, and consumption. In general, labor
income and consumption are the largest part of income and expenditure, respectively. The two
parts compose 78 percent of household income and 79 percent of household expenditure, respec-
tively. The largest part of consumption is food, which captures 33 percent. The second largest
consumption category is clothing and beauty goods, which is 13 percent of the total consumption.

Table C.9 shows how fertility restrictions in early life affect different sources of income and
different categories of expenditure, and there is no significant and robust effect. The only exception
is transfer out. Without controlling for the household structure, fertility restrictions increases the
share of transfer out significantly but the effects diminish if including household structure as further
controls. One possible explanation is that those who experiencing stricter fertility restrictions are
more likely to live by themselves and thus they need to give money to parents to support their lives.

Table C.10 show the effects on different consumption categories. The first three columns are
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the same with those in main text. There is no significant effects among the other consumption
categories, except for the results for transportation and communication. Exposure to fertility re-
strictions in early life leads to more consumption in this category, as the estimates in Panel a shows.
Household composition and expenditure explain half of the effect, when comparing the estimate
in Panel b to that in Panel a. However, different from the results in first two columns, the change
caused by fertility restrictions in transportation and communication is smaller - 0.28 percentage
point (2.7 percent).

Then Appendix Tables C.11, C.12, and C.13 show the analogous results in male sample to
those in Table 4, 5, and 6. Overall, the results for men are consistent with those for women, but the

coefficients here are smaller and less significant.
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Figure C.1: Descriptive evidence: Income, Expenditure, Consumption and Saving

(a) Household income per capita

(b) Household expenditure per capita
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Note: Data are from the UHS 2002-2009. The descriptive evidence for household outcomes is presented. The settings are the same as those in Figure 3.
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Figure C.2: Descriptive evidence: Subjective Welfare and Opinions

(a) Satisfaction with Marriage
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Note: Data are from the CFPS 2010-2014. The descriptive evidence for subjective welfare and opinions is presented. The settings are the same as those in Figure 3.



Figure C.3: Distribution of age at first marriage and age of birth
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Note: Data are from the census 1982, 1990, 2000, and 2005. The distribution of age at first marriage is plotted by the

solid line, and that of age of births is plotted by the dashed line.
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Figure C.4: Robustness to adding other controls
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confidential intervals are plotted. The additional covariate is marked in the figure. All the standard errors are clustered

at the province level.
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Figure C.5: Shares of income, expenditure and consumption

(a) Income sources (b) Shares of expenditure
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Note: Data are from the UHS 2002-2009. Only women of Han are kept. Panel a shows the shares of different income sources, panel b shows those of different
expenditure categories, and panel ¢ shows shares of different consumption categories.
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Table C.1: Impacts of fertility restrictions when measuring , among Han people

(1) (2) 3) 4) ®) (6) (7) (8) 9)
Senior high Married  Working  White-collar Number  Children  Child receiving Child
school College  before 25 now job of mortality “normal” education
Variables (Yes=1) (Yes=1) (Yes=1) (Yes=1) (Yes=1) births (%) edu (Yes=1) level
Mean 0.11 0.037 0.11 0.81 0.067 2.0 2.6 0.72 2.2
Fines at 0.049%%* 0.015 -0.032%* -0.000 0.016 -0.186  -0.775%** 0.109%* 0.135%%*
ages 6-18 (0.018) (0.010) (0.017) (0.013) (0.009) (0.113) (0.256) (0.041) (0.056)
Fines at 0.038* 0.018** -0.024* -0.005 0.016* -0.192 -0.516* 0.052 0.072
ages 6-22 (0.019) (0.009) (0.014) (0.013) (0.009) (0.119) (0.262) (0.035) (0.048)
Fines at 0.039% 0.016* -0.025% -0.003 0.015* -0.174*  -0.533%** 0.063* 0.082*
ages 8-20 (0.016) (0.008) (0.014) (0.011) (0.008) (0.096) (0.228) (0.033) (0.045)
Fines at 0.050%*%* 0.019* -0.033* -0.003 0.018* -0.228*  -0.752%%* 0.087*%* 0.114*
ages 4-20 (0.021) (0.010) (0.017) (0.014) (0.011) (0.133) (0.292) (0.042) (0.059)
Fines at 0.058%* 0.021%* -0.039* -0.002 0.021 -0.265 -0.893** 0.102%* 0.134%*
ages 1-20 (0.025) (0.012) (0.020) (0.017) (0.012) (0.157) (0.338) (0.049) (0.069)
Fines at 0.042% 0.019%** -0.027%* -0.005 0.017 -0.214 -0.587* 0.058 0.082
ages 4-22 (0.021) (0.010) (0.016) (0.014) (0.010) (0.134) (0.290) (0.039) (0.054)
N 5,224,635 5,224,635 5,224,635 5,224,635 5,224,635 4,621,938 9,309,439 2,641,034 2,641,034

Note: Data are from the censuses 1990, 2000, and 2005. Only Han people are kept. The covariates are the same as those in Table 2. Robust standard errors in
parentheses are clustered at the province level.
*** p<0.01, ** p<0.05, * p<0.1
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Table C.2: Effects fertility restrictions in early life on marital status, by age group

(1) (2) 3)
Subsamples by age ~ Allages 25<Age <30 Age>30
Variables Married ever (Yes = 1)
Panel A: Women
Sample mean 0.98 0.923 0.995
Fines at ages 6-20 -0.041%* -0.048%** -0.013
(0.019) (0.018) (0.008)
Panel B: Men
Sample mean 0.92 0.783 0.952
Fines at ages 6-20 -0.062%* -0.074%* -0.026
(0.024) (0.029) (0.016)
N 10,645,223 2,490,868 8,154,355
R? 0.07 0.132 0.028

Note: Data are from the censuses 1990, 2000, and 2005. Only Han people are kept. The covariates are the same as those in Table 2. Robust standard errors in

parentheses are clustered at the province level.
*** p<0.01, ** p<0.05, * p<0.1
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Table C.3: Impacts of fertility restrictions in early life on education, marriage and labor market outcomes, among Han people

(1) 2) 3) “4) )
Senior high College  Married before ~ Working White collar
school completion completion age 25 now job occupation
Variables (Yes=1) (Yes=1) (Yes=1) (Yes=1) (Yes=1)
Panel A: Women
Sample mean 0.11 0.037 0.11 0.81 0.067
Fines at ages 6-15 0.041** 0.005 -0.020 0.006 0.011
(0.019) (0.013) (0.018) (0.012) (0.009)
Fines at ages 16-20 0.013* 0.006** -0.010%* -0.002 0.005*
(0.006) (0.003) (0.005) (0.004) (0.003)
Fines at ages 21-25 -0.001 0.005%* 0.001 -0.003 0.002
(0.008) (0.003) (0.005) (0.004) (0.002)
Panel B: Men
Sample mean 0.16 0.054 0.27 0.91 0.104
Fines at ages 6-15 0.026 0.006 -0.022 -0.013 0.006
(0.017) (0.014) (0.025) (0.011) (0.009)
Fines at ages 16-20 0.008 0.005 -0.010 -0.003 0.004**
(0.005) (0.003) (0.007) (0.002) (0.002)
Fines at ages 21-25 0.005 0.007** -0.001 0.000 0.007#**
(0.007) (0.003) (0.006) (0.004) (0.002)
N 10,645,223 10,645,223 10,645,223 10,645,223 10,645,223
R? 0.072 0.033 0.141 0.176 0.027

Note: Data are from the censuses 1990, 2000, and 2005. Only Han people are kept. The covariates are the same as those in Table 2. Robust standard errors in

parentheses are clustered at the province level.
*#% p<0.01, ** p<0.05, * p<0.1
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Table C.4: Impact of fertility restrictions in early life on fertility and children outcomes, among Han people

(1) 2) 3) 4)
All Children born Children with ages 7-16
Sample women to the women in the households
Variables Number of Mortality Receiving “normal” Education
births (%) education (Yes = 1) level
Sample mean 2.5 2.6 0.72 2.2
Penal level at different ages (or at different mother ages)
Penalty at ages 6-15 -0.104 -0.702%#%* 0.139%** 0.178%**
(0.125) (0.244) (0.045) (0.061)
Penalty at ages 16-25  -0.072%* -0.167** 0.016 0.021
(0.029) (0.077) (0.010) (0.013)
Penalty at ages 21-25 -0.008 0.012 0.004 0.007
(0.030) (0.058) (0.006) (0.008)
N 4,621,938 9,309,439 2,641,034 2,641,034
R? 0.418 0.022 0.521 0.574

Note: Data source is the census 1990, 2000, and 2005. Only Han people are kept. The covariates are the same as those in Table 3. Robust standard errors in

parentheses are clustered at the province level.
*** p<0.01, ** p<0.05, * p<0.1
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Table C.5: Impacts of fertility restrictions in early life on education, marriage and labor market outcomes, among minorities

(1) (2) 3) 4) &)
Senior high College  Married before Working =~ White collar
school completion completion age 25 now job occupation
Variables (Yes=1) (Yes=1) (Yes=1) (Yes=1) (Yes=1)
Panel A: Women
Sample mean 0.11 0.037 0.11 0.81 0.067
Fines at ages 6-20 0.010 0.003 0.014 -0.013 -0.001
(0.010) (0.007) (0.016) (0.020) (0.009)
Panel B: Men
Sample mean 0.16 0.054 0.27 0.91 0.10
Fines at ages 6-20 -0.010 -0.000 0.004 0.022 0.001
(0.019) (0.011) (0.021) (0.012) (0.009)
N 902,343 902,343 902,343 902,343 902,343
R? 0.036 0.036 0.121 0.167 0.029

Note: Data source is the censuses 1990, 2000, and 2005. Only minorities are kept. The covariates are the same as those in Table 3. Robust standard errors in

parentheses are clustered at the province level.
*** p<0.01, ** p<0.05, * p<0.1
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Table C.6: Impact of fertility restrictions in early life on fertility and children outcomes, among minorities

ey 2) 3) 4)
All Children born to Children with ages 7-16
Sample women the women in the households
Variables Number of Mortality Receiving “normal” Education
births (%) education (Yes = 1) level
Sample mean 2.5 6.8 0.63 2.04
Fines at ages 6-20 0.015 - - -
(0.109)
Fines when mothers - 0.713 0.074 0.084
were aged 6-20 (0.784) (0.053) (0.066)
N 334,611 865,761 168,374 168,374
R? 0.406 0.037 0.526 0.453

Note: Data are from the census 1990, 2000, and 2005. The first four columns use the corresponding female sample follow the same setting as Table 1, except for
the number of births is additionally controlled for in column 2. Columns 5 and 6 use a sample composed of children aged 7 to 15 at the surveys and investigate the
impact of exposure to the OCP of mothers, with additional controls for the age and gender of the children.

Robust standard errors in parentheses are clustered at the province level.

##% p<0.01, ** p<0.05, * p<0.1



Table C.7: Effects of fertility restrictions in early life, by type of hukou

ey

2)

Hukou type specific effects of fines at ages 6-20

Dependent variables Urban Rural
A. Senior high school completion 0.059* 0.020
(Yes=1) (0.032) (0.018)
[0.50] [0.072]
B. College completion 0.012 0.007**
(Yes=1) (0.017) (0.003)
[0.20] [0.003]
C. Married ever -0.041%* -0.034
(Yes=1) (0.021) (0.022)
[0.94] [0.95]
D. Married earlier than 25 -0.031 -0.020
(Yes=1) (0.030) (0.013)
[0.70] [0.85]
E. Working now 0.019 -0.012
(Yes=1) (0.018) (0.012)
[0.72] [0.88]
F. White collar job 0.010 0.009*
(Yes=1) (0.015) (0.005)
[0.41] [0.035]
G. Number of births -0.159%* -0.205
(0.067) (0.147)
[1.4] [2.2]
H. Children mortality (%) -0.152 -0.792%**
(0.155) (0.285)
[1.13] [2.94]
I. Children receiving normal 0.069 0.051
education (Yes = 1) (0.048) (0.034)
[0.82] [0.69]
J. Children education level 0.083 0.072
(0.057) (0.052)
[2.4] [2.1]

Note: Data are from censuses 1990, 2000, and 2005. Column 1 and column 2 estimate equation (1) for urban and rural
people, respectively. Coefficients on fertility fines at ages 6-20 are reported. Robust standard errors in parentheses are
clustered at the province level. Mean values of dependent variables are reported in brackets.

*#% p<0.01, ** p<0.05, * p<0.1
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Table C.8: Contemporary effects of fertility penalties on number and education attainment of the children

ey (2) 3)
Sample Children of first births Children with ages 7-16
Number of Receiving normal  Education
Variables siblings education (Yes = 1) level
Sample mean 1.7 0.72 2.2
Fertility penalties at birth -0.002 -0.002 0.001
(0.013) (0.006) (0.006)
N 2,701,444 2,641,038 2,641,038
R? 0.497 0.447 0.574

Note: Data are from censuses 1982, 1990, 2000, and 2005. Sample restriction is in Appendix C.3. Only children are kept. The first column keeps first birth children
and estimates the fertility penalties at the year of birth on the number of siblings. The second and third column keep the children with ages 7-16 in the sample and
estimate the fertility penalties at year of birth on the education attainment of the children. Robust standard errors in parentheses are clustered at the province level.
##% p<0.01, ** p<0.05, * p<0.1
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Table C.9: Effects of exposure to fertility restrictions on composition of income and expenditure

(1) 2) 3) “) &) (6) (7
Different sources of income Different categories of expenditure
Labor Transfer Asset or wealth Transfer Social insurance Asset or estate
Variables income  income income Consumption out purchase expenditure
Sample mean 78.2 16.7 5.1 79.5 11.3 8.0 1.2
Panel A: Only basic controls
Fines at ages 6-20  -0.42 0.07 0.35 -0.46 0.48%* -0.01 -0.02
(1.10) (1.00) (0.40) (0.43) (0.27) (0.25) (0.13)
N 208,254 208,254 208,254 208,254 208,254 208,254 208,254
R? 0.13 0.19 0.02 0.05 0.07 0.08 0.00
Panel B: Additionally controls for household structure
Fines at ages 6-20  0.71 -0.63 -0.08 0.28 -0.01 -0.17 -0.12
(1.37) (1.23) (0.48) (0.67) 0.41) (0.37) (0.21)
N 208,254 208,254 208,254 208,254 208,254 208,254 208,254
R? 0.27 0.39 0.03 0.08 0.12 0.09 0.01

Note: Data are from the UHS 2002-2009. Only women of Han ethnicity are used. The settings are the same as those in Table 5. Panel A shows the results with basic
controls and Panel B shows the results with additional controls including household structure. Robust standard errors in parentheses are clustered at the province

level.
*##% p<0.01, ** p<0.05, * p<0.1
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Table C.10: Effects of exposure to fertility restrictions on consumption of different categories

ey (2) 3) “) ) (6) (7 ®)
Different shares in consumption
Clothing, adorn.  Drinks, sugar, Transport. & Educ. & Housing Medical
Variables & beauty & restaurant Food  Durables Comm. Entertain. expenditure care
Sample mean 12.8 9.3 32.2 5.3 10.3 12.6 9.4 6.1
Panel A: Only basic controls
Fines at ages 6-20 1.06%** -0.43* -1 15%%* 0.01 0.55%#%* -0.00 -0.16 0.07
(0.34) (0.25) (0.25) (0.18) (0.15) (0.49) (0.17) (0.19)
N 208,254 208,254 208,254 208,254 208,254 208,254 208,254 208,254
R? 0.12 0.06 0.08 0.03 0.03 0.09 0.04 0.04
Panel B: Additionally controls for household structure and total expenditure
Fines at ages 6-20 0.73* -0.61%** 0.01 -0.12 0.28* -0.44 -0.08 0.22
(0.35) (0.20) (0.30) (0.18) (0.13) (0.49) (0.15) (0.22)
N 208,254 208,254 208,254 208,254 208,254 208,254 208,254 208,254
R? 0.16 0.09 0.43 0.06 0.08 0.16 0.04 0.07

Note: Data are from the UHS 2002-2009. Only women of Han ethnicity are used. The settings are the same as those in Table 6. Panel A shows the results with
basic controls and Panel B shows the results with additional controls including household structure and total expenditure. Robust standard errors in parentheses are
clustered at the province level.

##% p<0.01, ** p<0.05, * p<0.1
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Table C.11: Effects of fertility restrictions in early life on household structure among men, in the UHS sample

(1) (2) 3) “) &)
Cohabiting with  Cohabiting with Female

Married Household  seniors aged children aged  proportion in
Variables (Yes =1) size 60+ (Yes=1) 0-18 (Yes=1) the household
Sample mean 0.94 3.12 0.12 0.32 0.49
Fines at ages 6-20  -0.021 -0.070 -0.080%** -0.023 -0.003

(0.027) (0.060) (0.016) (0.077) (0.006)
N 198,819 198,819 198,819 198,819 198,819
R? 0.19 0.07 0.05 0.37 0.03
Basic controls Yes Yes Yes Yes Yes

Note: Data are from the UHS 2002-2009. Only men of Han ethnicity are used. Only women of Han ethnicity are used. The basic controls include dummies for
birth year, survey year, and interactions of the two, and province dummies as well as the provincial specific linear trends in birth cohort. Robust standard errors in
parentheses are clustered at the province level.

*##% p<(0.01, ** p<0.05, * p<0.1
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Table C.12: Effects of fertility restrictions in early life on household balance sheet among men, in the UHS sample

ey (2) 3) “) (&) (6) (7) (®) 9) (10)
Log(HH income Log(HH earnings Log(HH exp. Log(HH consump. Saving
Variables per capita) per capita) per capita) per capita) rate (%)
Sample mean 9.2 8.8 9.0 8.8 29.9

Fines at ages 6-20 0.070** 0.068** 0.145%** (0.103** 0.061*  0.055* 0.070** (0.059** 0.35 0.95
(0.031) (0.027)  (0.037) (0.036) (0.031) (0.030) (0.026) (0.026) (0.96) (0.94)

N 198,819 198,819 198,819 198,819 198,819 198,819 198,819 198,819 198,819 198,819
R? 0.25 0.33 0.14 0.23 0.17 0.27 0.19 0.27 0.05 0.06
Basic controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Household structure No Yes No Yes No Yes No Yes No Yes

Note: Data are from the UHS 2002-2009. Only men of Han ethnicity are used. The basic controls include dummies for birth year, survey year, and interactions
of the two, and province dummies as well as the provincial specific linear trends in birth cohort. Household structure includes marital status, household size,
proportions of women, those aged over 60, and those aged below 18. Robust standard errors in parentheses are clustered at the province level.

*#% p<0.01, ** p<0.05, * p<0.1
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Table C.13: Effects of fertility restrictions in early life on household head and consumption shares, in the UHS sample

(1 (2) 3) “) ) (6) (7) (8)
Female Shares of different consumption categories (%)
household head  Clothing, adornments ~ Drinks, liquors,
Variables (Yes=1) & beauty goods sugar & restaurant Food
Sample mean 0.28 12.8 9.4 32.3
Fines at age 6-20 0.04* 0.04%  1.43%%* 1.08%* -0.15 -0.35%  -1.51%**  -0.44
(0.02) (0.02) (0.43) (0.42) (0.20) (0.17) (0.45) (0.39)
N 198,819 198,819 198,819 198,819 198,819 198,819 198,819 198,819
R? 0.05 0.08 0.12 0.16 0.06 0.09 0.08 0.43
Basic controls Yes Yes Yes Yes Yes Yes Yes Yes
Household structure No Yes No Yes No Yes No Yes
Total expenditure No No No Yes No Yes No Yes

Note: Data are from the UHS 2002-2009. Only men of Han ethnicity are used. The basic controls include dummies for birth year, survey year, and interactions
of the two, and province dummies as well as the provincial specific linear trends in birth cohort. Household structure includes marital status, household size,
proportions of women, those aged over 60, and those aged below 18. Robust standard errors in parentheses are clustered at the province level.

w55 p<0.01, #* p<0.05, * p<0.1
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