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1 Introduction

Family planning policies are widely implemented to reduce fertility rates and manage population

growth (de Silva and Tenreyro, 2017). These policies are often believed to promote human capital

development, by encouraging a shift from child quantity to child “quality,” such as health and

education. This concept is rooted in the child quantity-quality (Q-Q) trade-off theory, first

introduced by Becker and Lewis (1973). According to this theory, as family size increases, the

marginal cost of investing in each child’s quality rises, resulting in lower parental investments

per child in larger families. By reducing family size, family planning policies can incentivize

parents to allocate more resources to each child, thereby enhancing human capital at both the

household and aggregate levels.

However, the effects of family planning policies may extend beyond promoting human capital

development. When family planning policies enable parents to allocate more resources to their

existing children, their responses can differ across socioeconomic backgrounds, due to factors such

as financial constraints (Caucutt and Lochner, 2020) and differing perceptions of the returns on

parental investments (Boneva and Rauh, 2018). Consequently, family planning policies may

not only impact average outcomes but also shape the disparities in parental investments across

socioeconomic backgrounds, ultimately influencing the persistence of income inequality across

generations (Bolt et al., 2021).

In this paper, I investigate the effects of family planning policies on child quantity and quality

and the consequences for intergenerational income persistence in the context of China. The issue

of rising intergenerational income persistence in China has recently gained significant attention

from policymakers and economists (Fan et al., 2021). I link this issue to the stringent implemen-

tation of the One-Child Policy (OCP) since 1979. I start by estimating the heterogeneous effects

of the OCP by parental backgrounds on child quantity and three dimensions of child quality:

health, education, and wealth.1 I then investigate the long-term consequences of the OCP for

labor market outcomes and income. Finally, I quantify the policy’s impact on intergenerational

income persistence.

To capture the heterogeneity across parental backgrounds, I focus on parental occupations.

Parental occupation shapes both preferences and effectiveness in investing in children’s educa-
1Wealth is not conventionally viewed as a measure of child quality since it is not an intrinsic trait. However, in

the Chinese context, it is customary for parents to invest in their children’s wealth, such as purchasing properties
on their behalf, to improve the attractiveness of the children in the marriage market (Bhaskar et al., 2023).
Hence, wealth is a relevant dimension when discussing the Q-Q trade-off in China.
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tion and health, which explains why some parents prioritize one dimension over the other. For

instance, teachers may exhibit higher efficiency in educational investments, while farmers might

prioritize physical fitness over education. Furthermore, parental occupation serves as a better

proxy for income than education, which is useful to study intergenerational income persistence

when high-quality income data is unavailable (Bütikofer et al., 2022).2 Thus, analyzing hetero-

geneity across parental occupations enables a more nuanced examination of how family planning

policies mitigate or amplify the socioeconomic disparities in parental investments and influence

the persistence of income inequalities across generations.

The OCP was enforced through fines imposed on unauthorised births (Ebenstein, 2010),

with permits allowing some couples to have a second child (Scharping, 2013). For instance,

members of certain ethnic minority groups or households with specific structures could apply

for permits to have a second child without incurring fines. Eligibility criteria for permits and

fine rates varied by province and year. I construct a measure of OCP enforcement, referred to

as the "second-child penalty," which accounts for both fine rates and a couple’s eligibility for

second-child permits. This measure reflects the expected cost a couple would incur for having

a second child. The second-child penalty varied across couples depending on their eligibility for

permits, province of residence, and the birth year of their first child. I leverage this variation to

identify the causal effect of the second-child penalty using a triple-difference framework, under

the assumption that the difference between groups facing different eligibility criteria should

trend similarly across provinces if there were no change in the strictness of the OCP specific

to one group. Since the implementation of fines differed between rural and urban areas, and

second-child permits were rarely granted in urban China during the period under study, I focus

my analysis on rural China.

I use a sample of firstborn children from the China Family Panel Studies (CFPS), a represen-

tative survey of Chinese households. The CFPS contains detailed information on a wide range of

adulthood outcomes. Important for my study, the CFPS asks the respondents to recall the par-

ents’ primary occupation during their childhood, a period when most of the parental investment

decisions are made. The rich data allow me to investigate how the effects of the second-child

penalty differ by the parents’ primary occupation. Because the father is usually the breadwinner

and decision-maker in Chinese households, I focus on the father’s occupation and distinguish
2Using a sample of 2,600 rural men born between 1951 and 1965 in China, I find that occupation explains

40% of the variation in lifetime income, while education accounts for only 13%.
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three types of occupations: farming, low-skill occupations, and high-skill occupations.

I start by estimating the impact of the second-child penalty on various outcomes for all

firstborn children, all measured in adulthood, without considering differences among parents.3

Results show that higher second-child penalties reduce family size but affect different dimensions

of child quality in different ways. The penalties improve firstborn health but have no significant

impact on firstborns’ education or wealth in adulthood, suggesting a trade-off between family

size and health of existing children but not other quality dimensions.

Next, I evaluate the impact of the second-child penalty across paternal occupations. The

effects on family size and health outcomes do not vary by the father’s occupation, indicating no

heterogeneity in the trade-off between family size and health. However, the trade-off for other

quality dimensions is occupation-specific. A higher second-child penalty significantly improves

firstborns’ education only if the father has a high-skill occupation, with effect size ranging

from smallest for farmers’ children to largest for children of high-skilled workers. The penalty

also increases assets, particularly housing, for children of low-skilled workers, while for farmers,

it raises firstborns’ land ownership. The heterogeneous effects on education have long-term

consequences for labor market outcomes and intergenerational mobility. Compared to other

children, children of high-skilled workers tend to have better jobs, greater probability of urban

migration, and higher income as adults as a result of increased second-child penalty.

To estimate the relationship between the second-child penalty and intergenerational income

persistence, I regress child income or income rank on paternal income or income rank while

incorporating the penalty as an interaction term.4 Since direct data on fathers’ income is

limited, I follow Bütikofer et al. (2022) and impute income and income ranks using the averages

by two-digit occupation and region of residence, derived from a sample of rural men born between

1951 and 1965. The estimates of intergenerational correlations using the imputed data closely

aligns with the estimates in Fan et al. (2021), validating its reliability. By interacting paternal

income or income rank with the second-child penalty, I estimate the extent to which the penalty

increases the intergenerational correlations of income or income ranks.
3In the Q-Q trade-off literature, the instrumental variable (IV) approach is commonly used to estimate the

causal effect of child quantity on child quality (e.g. Rosenzweig and Zhang, 2009; Liu, 2014; Mogstad and Wiswall,
2016). It requires an excluded IV that affects only child quality through its effect on child quantity. It is difficult
to provide enough evidence in support of this exclusion restriction. I take an alternative approach to estimate
how the family size and various child quality measures respond to a change in the price of child quantity. This
approach follows directly from the Q-Q trade-off model (Becker and Lewis, 1973; Galor, 2012) and does not
require the exclusion restriction.

4Income rank refers to the percentile ranks ranging from 0 to 100 relative to others born in the same cohort
(Chetty et al., 2014).
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I find strong evidence that the penalty significantly increases the intergenerational correla-

tions of income and income ranks. A one-standard-deviation increase in the second-child penalty

raises the father-child correlation of income by 0.08 and the correlation of income ranks by 0.05.

The second-child penalty increases by 0.38 between cohorts born before and after the initiation

of the OCP. The father-child correlations of income and income ranks have increased by 0.2

and 0.09, respectively, for these cohorts. Given the estimates of intergenerational correlations,

a back-of-the-envelop calculation suggests that the increase in the second-child penalty account

for 24% (35%) of the changes in the father-child correlations of income (income ranks) between

the pre- and post-OCP cohorts.

In the final part of the study, I delve into potential explanations for the differential impacts

of the second-child penalty across parental occupations. The evidence points to two primary

factors driving these differential responses. First, Mincerian returns to education—the partial

correlation between income and education—are lower for children of fathers engaged in farming

or low-skill work compared to high-skill occupations. As a result, high-skilled workers may

perceive education as particularly valuable for their children and thus invest more in their

education when resource constraints are relaxed by reduced fertility. Second, the opportunity

cost of education is higher for children of farmers due to incomplete land markets and insecure

land rights. Under China’s land tenure system, households risk losing their allocated land if

all members shift to non-agricultural employment (Adamopoulos et al., 2024). Since education

is critical for non-agricultural jobs, this insecurity creates an opportunity cost of education.

This cost is typically borne by the younger child in families with two children, but it shifts to

the firstborn when parents are restricted to having only one child. Consequently, reducing the

number of children from two to one increases the opportunity cost of education for the firstborn,

negatively impacting their educational attainment. I provide multiple pieces of evidence to

support these explanations.

This paper adds to our understanding of the decrease in intergenerational mobility in China

over the past decades (Fan et al., 2021). Several recent studies have attempted to identify the

causes of this decline (Alesina et al., 2020; Jia et al., 2021; Yu et al., 2021). Among them,

Yu et al. (2021) is the first to link family planning policies with the persistence of inequality,

in particular urban-rural inequality. They show that urban residents, whose fertility is more

constrained by the OCP, tend to have fewer children and invest more in their human capital,

leading to an increase in the transmission of urban-rural disparities across generations. My study
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complements their work and extends it in two ways. First, I show that the OCP contributes to

the persistence of inequality within rural China. Second, I show that family planning policies

reduce intergenerational mobility not only through different fertility responses, but also through

different responses in parental investments holding fertility constant.5

This paper also contributes to the empirical literature on the child quality-quantity (Q-Q)

trade-off (Becker and Lewis, 1973). Many studies have examined the empirical relevance of this

concept.6 However, the evidence remains mixed. Some studies find that reducing child quantity

enhances existing children’s education (Rosenzweig and Wolpin, 1980; Li et al., 2008; Rosenzweig

and Zhang, 2009), while others report no effect (Black et al., 2005; Angrist et al., 2010; Liu,

2014), or even a negative effect (Qian, 2009). Additionally, Mogstad and Wiswall (2016) uncover

a nonmonotonic relationship between child quantity and the firstborn’s education, suggesting a

trade-off in larger families but complementarities in smaller families. Similarly, Guo et al. (2021)

demonstrate that the Q-Q trade-off diminishes when reductions in child quantity deviate from

optimal levels.

My findings help reconcile some of these mixed results. First, I confirm the findings of Liu

(2014), which show that health outcomes are more responsive than educational outcomes to

changes in child quantity in rural China. I extend this finding by demonstrating that the small

and statistically insignificant effects on education are largely due to significant heterogeneity

across parental occupations rather than the absence of a Q-Q trade-off. Moreover, I find that

landed parents in settings with incomplete land markets may reduce educational investments in

their firstborn child when restricted to having only one child, due to the fear of losing the land

use rights when the only child leaves agriculture. This is consistent with existing studies showing

that the trade-off between child quantity and education is nonmonotonic (Mogstad and Wiswall,

2016), smaller when reductions are suboptimal (Guo et al., 2021), and potentially reversed for

farmers (Qian, 2009). Furthermore, the findings reveal an interesting interplay between family

size, children’s education, and land succession in rural contexts, shedding light on a potential
5A related strand of literature examines how reducing family planning costs improves outcomes for children

from disadvantaged backgrounds and promotes upward mobility in the United States (Bailey et al., 2019; Seshadri
and Zhou, 2022). A key reason for the differing conclusions from my study is that access to low-cost contraceptives
mainly enable low-income women to plan their fertility and prevent unintended births, resulting in better initial
conditions for the children who are eventually born. In contrast, in my setting, the policy was implemented
through imposing costs to births that parents would intend to have. All parents are similarly affected in terms of
fertility outcomes and the differential effects on child quality arise from differences in how parents allocate their
resources.

6See Doepke (2015), Clarke (2018), and Guo et al. (2022) for extensive surveys of empirical studies on the
Q-Q trade-off.
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mechanism through which family planning policies may slow down structural transformation.

The rest of the paper is organized as follows. The next section summarizes the historical

context. Section 3 describes the data, key variables, descriptive statistics, and empirical strategy.

In Section 4, I examine the heterogeneity in the trade-off between child quantity and different

dimensions of child quality across parental occupations and the consequences for intergenera-

tional mobility. Section 5 discusses the factors driving the heterogeneous responses and Section

6 concludes with policy implications.

2 One-Child Policy

In 1979, the Chinese government introduced the One-Child Policy (OCP), restricting each cou-

ple to have only one child.7 Provinces implemented the one-child rule by issuing second-child

permits and imposing fines for the unauthorized births (Ebenstein, 2010). The fines levied on

unauthorized births were implemented in terms of annual household income and varied across

provinces and over time.8 Figure 1a plots the fine rates measured in years of household income

in 1985 and 1991 by provinces. The fine rates were relatively low in 1985 with little variation

across provinces. However, as of 1991, some provinces increased from a fine of about one year

of household income to more than 2.5 years of household income (e.g. Hubei), whereas others

remained relatively low (e.g. Qinghai).9 These variations in the fine rates create opportunities

to study the effects of policy exposure on parents who had their first child at different times and

places.

There were also nonmonetary penalties such as losing access to state-provided education,

health, and employment, mostly for urban hukou holders.10 Because it is difficult to quantify
7China initiated the first family planning campaign in some provinces in 1954 and the second urban-oriented

family planning campaign in 1962. Since the 1970s, China has implemented stricter fertility restrictions through
the “Later, Longer, Fewer” campaign from 1971 to 1979 and the OCP from 1979 to 2015. The fertility restrictions
were gradually relaxed with the implementation of the universal two-child policy between 2015 and 2021 and the
three-child policy in 2021. See Chen and Huang (2020) and Chen and Fang (2021) for the details of the “Later,
Longer, Fewer” campaign and Zhang (2017) for a detailed picture of the evolution of the OCP.

8See Ebenstein (2010) for more details on how the fine rates were calculated from provincial regulations.
9Average annual income per capita was 627 yuan in 1991 in rural Hubei and average household size was 4.

Hence, one year of household income corresponds to about 2,500 yuan in 1991. This means a couple in rural
Hubei had to pay on average 6,250 yuan for an unauthorized second child in 1991, about four times the Gross
Regional Product per capita. Numbers are taken from the website of the Chinese National Bureau of Statistics
and the 1990 Population Census.

10The hukou (household registration) is an official record containing a individual’s date and place of birth, place
of origin (either the father’s or grandfather’s birthplace), ethnic identity, and current place of residence. The
hukou system was first established in 1958 to categorize the population into individuals with rural (agricultural)
hukou and those with urban (non-agricultural) hukou. See Appendix A.1 for a detailed description of the hukou
system.
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Figure 1: Sources of variation in treatment exposure

(a)

(b)

Note: Figure (a) plots the fine rates on unauthorized births in terms of annual household income in 1985 and
1991, which are taken from Ebenstein (2010).
Figure (b) plots the exemptions to the one-child rule granted to minority groups and couples with only a firstborn
daughter in rural China in 1985 and 1991, which are taken from Scharping (2013).
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these penalties, I do not consider them for identification. One concern that is also mentioned by

Ebenstein (2010) is that in rural areas, it is difficult for authorities to observe the income of self-

employed farmers. Hence, a fine as a multiple of annual income may be difficult to implement.

However, there is evidence that authorities imposed higher fertility fines on wealthier farmers

due to their greater ability to pay (Scharping, 2013). Ebenstein (2010) argues that the fine rates

will be appropriate measures of the strictness of policy enforcement as long as the authorities

treat wage earners and self-employed farmers similarly. As this assumption may not hold across

rural and urban areas, I focus my analysis on the rural hukou holders. Rather than identifying

the effect of OCP enforcement, this paper identifies the effect of the the fine parents expect to

pay if they want a second child.

The one-child rule was universal in rural China when it was first implemented but was

gradually relaxed in 1982.11 Provincial governments set conditions under which couples were

exempted from the one-child rule and could apply for a second-child permit (Scharping, 2013).

Some provinces introduced exemptions to rural couples whose firstborn was a girl. In some

provinces, exemptions were also granted to ethnic minority groups with populations under 10

million. In a few provinces, exemptions were granted to all married rural couples at some point.

Notably, between 1979 and 2000, exemptions for urban couples were extremely rare.

Figures 1b plot the exemption rules for rural minority groups and rural couples with only

one daughter in 1985 and 1991 by provinces. In 1985, most provinces had no exemptions or

only exemptions for minority couples. In 1991, however, a majority of the provinces introduced

exemptions to both minority couples and couples with only one daughter. Some provinces

allowed all rural couples to have a second child in 1991, among which only Yunnan is in my

data. These exemption rules not only create variation in policy exposure across provinces and

over time but also make the exposure differ by ethnicity and gender of the firstborn. In Section

3.2, I provide more details on how I construct a measure of policy exposure reflecting the potential

monetary penalty to couples who want a second child under the OCP.
11There were a few exemption rules applied nationwide since 1979 (Scharping, 2013). A second child was

allowed if the first birth was dead or disabled, the first child was adopted, or the couple remarried. Exemptions
also existed for some occupations, such as fishermen, mine workers, and military veterans. Couples with one
or both partners being only children were allowed to have a second birth in some provinces. These exemptions
happened less frequently, and the information is not available in my data. Hence, they are not considered for
identification.
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3 Data and empirical strategy

3.1 Data and sample

The main analysis uses data provided by the China Family Panel Studies (CFPS), initiated by

the Institute of Social Science Survey at Peking University, China in 2010 (Xie, 2012). The

CFPS is a longitudinal survey of Chinese communities, families, and individuals, representative

of 95% of the Chinese population. In this study, I focus on children who were born between 1966

and 1990, held a rural hukou at age three, and were the first child to their parents. The sample

consists of individuals between the ages of 20 and 44 who had almost completed their education

and joined the labor force by 2010.12 Hence, I can analyze their educational and labor market

outcomes using the 2010 CFPS survey data. The unit of the empirical analysis is a firstborn

child because the treatment and outcome variables are observed at the child level. However, in

the discussion, I use the words "couples", "parents", and "firstborn children" interchangeably

since divorce and childlessness rates were low during the period of study.

CFPS recorded the parents’ primary occupation when the child was aged 12. As fathers are

the main decision makers and primary earners in Chinese households in the past, I focus on

fathers’ occupations throughout the analysis.13 I classify the father’s primary occupation into

three types: farming, low-skill occupations, and high-skill occupations.14 A father is a farmer

if he mainly works in the agricultural sector. For a given nonfarm occupation, I compute the

fraction of fathers employed in this occupation who ever attended high school. I define a father

as working in a low-skill (high-skill) occupation if this fraction is lower (higher) than 50%. In the

sample, 66% of the fathers were farmers, 27.7% were in low-skill occupations, and 6.3% were in

high-skill occupations.15 The predominant high-skill occupations include healthcare profession-

als, financial management staff, administrative staff, and education professionals, collectively

representing 76% of all fathers employed in high-skill jobs. The most common low-skill occu-

pations encompass street vendors, market traders, sales personnel, construction workers, and

equipment operators, accounting for 51% of fathers engaged in low-skill work.

Table 1 Panel A shows summary statistics of individual characteristics for 2,895 firstborn
12When looking at labor market outcomes, I exclude the youngest cohorts who were under 22 in 2010.
13In Appendix A.2.1, I show that the heterogeneity is indeed mostly driven by the father’s occupation, not the

mother’s.
14Another relevant measure of family background would be parental income. However, income information of

the parents are not reported in CFPS unless the parents are living with the children at the survey time.
15I categorize occupations based on their level of educational intensity. In Appendix A.2.2, I demonstrate that

the heterogeneity observed in the Q-Q trade-off is not driven by the parents’ education levels.
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children in my data, among which 1,310 are boys and 1,585 are girls. I also show the summary

statistics for the male and female samples separately in columns (2) and (3).16

The outcome variables of interest are measured in 2010 and include the number of siblings,

only child status, height, self-reported health, educational attainment, land value per household

member, non-land household assets per household member, employment, Treiman occupational

score, urban hukou status, and income. The Treiman occupational score is a globally recognized

measure of occupational status, originally developed by Treiman (1977). In rural China, farm-

land is owned collectively and cannot be sold in the market. Therefore, CFPS calculated land

value based on the land size and agricultural output in the year before the survey. Additionally, I

adopt a proxy for lifetime personal income by averaging the annual personal income from 2010,

2012, and 2014 waves of the CFPS, following Fan et al. (2021). Income is adjusted to 2010

prices using the Consumer Price Index. Panel B of Table 1 presents the means of the outcome

variables for the entire sample and by gender. In Appendix A.3, I provide a more comprehensive

description of these variables and how they are constructed from CFPS.

3.2 Measure of the second-child penalty

In order to examine the Q-Q trade-off, I utilize the second-child penalty introduced under OCP

as an exogenous shift in the cost of having additional children. The second-child penalty reflects

the potential cost of a second child induced by OCP measured in annual household income. This

penalty is determined by a combination of a couple’s eligibility to apply for a second-child permit

and the fines that are imposed on unauthorized births. As local policies regarding eligibility and

fine rates change over time, the second-child penalty varies by locality, the birth year of the first

child, and individual characteristics that determine eligibility for a second-child permit.

I focus on the ten years following the first child’s birth since over 98% of the couples with

two or more children in the sample had their second child during this window. This approach

is similar to that of Guo et al. (2021), who investigate the impact of a third-child penalty on

the first child by averaging fine rates over the ten years following the second child’s birth. This

measure is also consistent with the notion of the OCP as a child pricing system, as proposed by

García (2022). Specifically, my measure reflects the average "price" of a second child in the ten

years after the birth of the first child.
16Note that although it is well-known that parents conduct sex selection under the OCP, it is not prevalent

among firstborn children (Ebenstein, 2010). The sample consists more girls due to the sampling design and
non-responses (Xie and Lu, 2015).
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Table 1: Summary statistics

Mean
All Boy Girl

Panel A. Individual charateristics
Boy (0/1) 0.453 1.000 0.000
Minority (0/1) 0.070 0.066 0.073
Age (years) 32.714 32.914 32.548
Father’s age (years) 58.842 58.858 58.830
Mother’s age (years) 57.006 57.150 56.886
Mother’s age at birth (years) 25.996 25.607 26.317
Father’s years of schooling 6.774 6.098 7.332
Mother’s years of schooling 5.518 5.053 5.903
Father farmer (0/1) 0.677 0.677 0.676
Father low-skill occupation (0/1) 0.257 0.260 0.254
Father high-skill occupation (0/1) 0.067 0.063 0.070

Panel B. Outcome variables
Number of siblings 1.470 1.265 1.640
Any sibling (0/1) 0.771 0.686 0.840
Good health (0/1) 0.589 0.624 0.561
Height (cm) 164.483 170.242 159.623
Years of schooling 8.351 8.960 7.847
Complete high school (0/1) 0.245 0.277 0.219
Cognitive test score (sd) 0.000 0.150 -0.124
Employed (0/1) 0.628 0.734 0.541
Occupational scorea (1-100) 39.977 39.863 40.103
Urban hukou (0/1) 0.174 0.174 0.175
Income (1,000 yuan) 15.755 21.453 10.773
Land assets (1,000 yuan) 4.667 5.251 4.182
Non-land assets (1,000 yuan) 48.755 50.379 47.393

Panel C. Treatment variable
Second-child penalty 0.635 0.879 0.432

Observations 2895 1310 1585
Note: 1. The sample consists of firstborn children holding rural hukou at age
3 and born between 1966 and 1990 from the CFPS data.
2. See Appendix A.3 for details on how the variables are contructed from the
CFPS data.
a conditional on being employed.
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The formula used to construct the second-child penalty for a firstborn child born in year t

in province p and belonging to group g is given by

Penalty
(1−10)
tgp =

1

10

10∑
s=1

Finet+s,p(1− Permitt+s,g,p) (1)

Because I only consider the exemptions given to couples with only one daughter or minority

couples, g is determined by the gender and ethnicity of the firstborn child.17 Permitt+s,g,p is

an indicator variable that equals one if parents, who have their first child in year t in province p

and belong to group g, are permitted to have a second child in year t+ s. Meanwhile, Finet+s,p

is the amount of fine imposed on unauthorized births that occur in year t+ s in province p. The

idea is that if a couple has their first child in year t and their second child in year t+s, they pay

a fine of Finet+s,p if they are not eligible to a second-child permit (Permitt+s,g,p = 0), and pay

nothing if they are eligible (Permitt+s,g,p = 1). I then take the average penalty over ten years

since the birth of the first child to capture the potential penalty over the ten-year window. In

Appendix A.4, I use examples to illustrate how the penalty varies across provinces p, gender-

ethnicity group g, as well as year of birth t. As shown in Panel C of Table 1, the average penalty,

that is, the potential cost for a second child measured in terms of annual household income, is

0.64 across the sample. Additionally, the average penalty is twice as high when the firstborn

child is a boy than when the firstborn child is a girl.

In Appendix A.2.3, I introduce several modifications to the measure of the second-child

penalty, such as focusing solely on eligibility for free second-child permits and incorporating birth

spacing requirements. Restricting the variation in permit eligibility addresses concerns that the

changes in fine rates may be endogenous, potentially reflecting local economic conditions and

fertility demands (Zhang, 2017). In one modification, I exploit only variation in high levels

of second-child penalties to address the negative weights problem that arise from staggered

adoption and the lack of a stable control group (de Chaisemartin and D’Haultfœuille, 2020).

The results are largely consistent across different measures.
17Practically, the exemption is determined by the ethnicity of the parents. If both parents are from the same

ethnic group, the child is of the same ethnicity. For inter-ethnicity couples, the child could be of either ethnicity
of the parents. Huang et al. (2023) report that there were different implementations for inter-ethnicity couples
by provinces under OCP, some exempting these couples from strict birth control and others not. I do not exploit
these variations in the data because I only observe the ethnicity of parents for a small sample of children whose
parents were registered in the same household in 2010. However, the results do not change if I drop children
whose family has at least one member belonging to the exempted minority groups.
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3.3 Identification strategy

I employ a triple-difference strategy to estimate the causal effect of the second-child penalty.

This strategy assumes that the difference between genders or between the ethnic majority and

minority groups would follow the same trends across provinces if the two groups were treated

similarly by the OCP. I use group-cohort fixed effects to capture the changes in the differences

between two groups that are common to all provinces, and province-cohort fixed effects to

account for differential cohort trends across provinces due to factors other than the exemption

rules applied to certain groups.

Specifically, I consider the following equation:

yitgp = γPenalty
(1−10)
tgp +Xiβ + Ztgp + Vpt +Wgp + Ugt + ϵitgp (2)

where yitgp is the outcome of child i born in year t in province p and belonging to group g. As in

a standard triple-difference framework, I control for three-way fixed effects, including province-

cohort fixed effects Vpt, group-cohort fixed effects Ugt, and province-group fixed effects Wgp.

Notice that province fixed effects, group fixed effects, and cohort fixed effects are subsumed by the

three-way fixed effects. I also include a set of individual controls Xi, including ethnicity, parental

education, parental age, mother’s age at birth, and dummies for the father’s occupational types.

Standard errors are clustered at the province-cohort level, at which most of the policies were

set.18

To address the issue that province-level OCP enforcement before the introduction of exemp-

tions may have differential impacts on different groups, I control for the level of fines in the three

years preceding the birth of the first child interacted with gender and minority status. Addi-

tionally, I allow group-cohort fixed effects to vary with the fine rates in 1979, which controls for

group-specific effects of initial OCP strictness in the province. These controls are labeled as Ztgp.

In Appendix A.2.4, I show that the findings are also robust when controlling for group-specific

effects of other time-varying socioeconomic factors at the province level.

To ensure that the second-child penalty is not correlated with pre-existing characteristics of

the children, I run a regression of these characteristics on the penalty, while controlling for the

fixed effects mentioned above and Ztgp. As shown in Table A.1 in the Appendix, the second-

child penalty is not correlated with pre-determined characteristics of the children, including the
18Clustering at province-group level or two-way clustering at the province and cohort level with bootstrap

methods yield standard errors that indicate similar significance levels.
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father’s primary occupation when the child is 12 years old. This finding suggests that the father’s

primary occupation is exogenous to the second-child penalty, which allows me to estimate the

heterogeneous effect of the penalty across paternal occupations. I specify the following equation:

yitgp = γ1Penalty
(1−10)
tgp + γ2LSiPenalty

(1−10)
tgp + γ3HSiPenalty

(1−10)
tgp

+Xiβ + Ztgp + Vpt +Wgp + Ugt + ϵitgp (3)

where LSi is a dummy variable that takes value one if the father’s primary occupation is low-

skill, and HSi is a dummy variable that takes value one if the father’s primary occupation is

high-skill. Notice that LSi and HSi are part of individual controls Xi in equations 2 and 3.

Assuming that the identification assumption holds, the estimate of γ1 captures the causal effect

of the second-child penalty on the firstborn of a farmer, and the estimate of γ2 (γ3) captures the

difference in the causal effect between a farmer’s child and a low-skill (high-skill) worker’s child.

3.4 Linking OCP to intergenerational income mobility

This subsection describes how I estimate the effect of the second-child penalty on intergenera-

tional income mobility. To measure intergenerational income mobility, I estimate the correlations

of the father and the child’s income as well as the rank-rank correlations based on income per-

centile ranks (Chetty et al., 2014). The latter measure is known to be less prone to life cycle

bias caused by using snapshots of income to proxy lifetime income (Nybom and Stuhler, 2017).

Following the literature (e.g. Fan et al., 2021; Adermon et al., 2021), a standard equation to

estimate the intergenerational income persistence is the following:

Inci = γ0 + γ1Inc
f
i + ui (4)

where Inci is the income or income rank of the child i and Incfi is the income or income

rank of his or her father. The coefficient γ1 captures the intergenerational correlation (IGC) or

intergenerational rank correlation (IRC) in income. A larger γ1 implies greater intergenerational

persistence in income, which means less mobility across generations.

Imputation of the father’s income and income ranks.—Information on the father’s income is

missing in CFPS unless the father is registered in the same household as the child. Hence, I only

observe the income of the father for a small, selected sample of children. To address this issue, I
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follow Bütikofer et al. (2022) and construct an alternative measure of father’s income based on

information on fathers’ primary two-digit occupations and region of residence.19 Specifically, I

use a sample of 2,600 rural men born between 1951 and 1965 and calculate the average income

for each occupation in each region. This approach allows for regional variations in earnings for

each occupation, reflecting differences in economic development levels and industrial structures

across regions. In total, there are 170 occupation-region groups, accounting for approximately

44% of the variations in income in this sample.

To construct income ranks for the fathers, I use a similar approach to the one employed

for imputing the father’s income. Specifically, I transform income into percentile ranks for the

sample of rural men born between 1951 and 1965 and calculate the average percentile rank for

each occupation within each region. I then impute the father’s income rank based on his two-

digit occupation and region of residence. I transform the child’s income into percentile ranks

ranging from 0 to 100, relative to other children in the same cohort. Cohorts are defined as born

before or after 1979.

To validate the imputation method based on occupation and region of residence, I estimate

the IRC using the imputed data for my sample and compare it with the estimates reported in

Fan et al. (2021) for the same cohorts. For rural children born between 1970 and 1980, my

estimated IRC is 0.33, which is very close to the 0.35 reported in Panel B Table 5 of Fan et al.

(2021). Similarly, for the 1981–1988 cohort, I estimate an IRC of 0.40, compared to 0.39 in Fan

et al. (2021). These similar estimates indicate that the imputation of income ranks based on

occupation and region of residence provides reliable estimates of the IRC.

Estimation.—To investigate how changes in the second-child penalty affect the father-child

correlations in income and income ranks, I estimate the following equation adapted from equation

4:

Incitgp = α0Inc
f
i + α1Inc

f
i Penalty

(1−10)
tgp + α2Penalty

(1−10)
tgp + Vpt +Wgp + Ugt + ϵitgp (5)

In the absence of OCP, the second-child penalty is zero, and α0 captures the IGC or IRC in
19The sample size is insufficient to allow imputation based on occupation and province of residence. Therefore,

I use the region of residence instead following the official regional classification from the National Bureau of Statis-
tics of China. Provinces are grouped into four regions as follows: East China includes Beijing, Tianjin, Hebei,
Shanghai, Jiangsu, Zhejiang, Fujian, Shandong, Guangdong, and Hainan; Central China includes Shanxi, Anhui,
Jiangxi, Henan, Hubei, and Hunan; West China includes Inner Mongolia, Guangxi, Chongqing, Sichuan, Guizhou,
Yunnan, Tibet, Shaanxi, Gansu, Qinghai, Ningxia, and Xinjiang; and Northeast China includes Liaoning, Jilin,
and Heilongjiang. These regions differ across several dimensions, including geography, economic development,
industrial structure, population distribution, and infrastructure.
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income. When the government introduces a non-zero second-child penalty, α0+α1Penalty
(1−10)
tgp

reflects the IGC or IRC in income. Therefore, α1 captures how much the second-child penalty

increases the intergenerational persistence of income. Following equation 4, I do not include

individual controls such as parental education and ages. However, I retain the three-way fixed

effects to identify the causal effect of the second-child penalty using the triple-difference strategy.

3.5 Event-study analysis

Before presenting the estimation results, I use an event study analysis to provide support for

the identification strategy and the measure of the second-child penalty. An event is defined as

when a second-child permit is first granted to the parents. When the event happens, the penalty

to have a second child reduces to zero.20 Using the same sample of children as used in the

main analysis, I compute the age of each child when the event occurs. I then regress a dummy

indicator of having at least one sibling on a series of event dummies. The regression is expressed

as follows:

yitgp =
∑
j∈J

ξjDj +Xiβ + Ztgp + Vpt +Wgp + Ugt + ϵitgp (6)

where j denotes the group of child i defined by the age at initial exposure to the second-child

permit and J = {−4,−3,−1, 1, 4, 7, 10, 13, 16, 19}. For j between 1 and 16, Dj is a dummy

variable that equals one if the event occurred at ages j, j + 1 or j + 2. For j = −1 or j = −3,

Dj equals one if the event occurred at ages j or j + 1.21 To reduce the collinearity between

the event dummies and birth year fixed effects, I include two endpoints j = −4 and j = 19 as

open brackets and focus only on the estimates for event dummies between these points. D−4 is

a dummy variable that takes value one if the event happened four or more years before birth,

and D19 is a dummy variable that takes value one if the event happened at or after age 19. The

rest of the specification is the same as equation 2.

Figure 2 displays the coefficients and corresponding 90% confidence intervals for each dummy

variable Dj . The coefficient for age group j on the graph corresponds to ξj , which measures the
20It is challenging to incorporate variations in fine rates in this exercise, as these changes are non-absorbing

and continuous. As a robustness check, I redefine the event as first receiving the second-child permit in a year
when the fine rate exceeds one year of household income. The results remain consistent, with coefficients that
are even larger and more statistically significant (see Figure A.1).

21Three ages are grouped together to ensure sufficient observations for each cell. Due to the limited number of
observations for events starting four years before birth, only two ages are grouped for j = 0 or j = −2, providing
at least two event points prior to birth.
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Figure 2: Event study: timing of second-child permits and the probability of having any sibling

Note: The figure shows the coefficients and 90% confidence intervals (based on standard errors clustered at the
province-cohort level) from the event study analysis. The sample consists of children born between 1966 and
1990, who had a rural hukou at age 3 and is the first child to their parents. The outcome is the probability of
having any sibling. The x-axis is the age group j of the first child since when the parents become eligible to a
second-child permit. The y-axis is the estimate for ξj in equation 6. The age group 13 is taken as the base group.
The estimate for ξj represents how much a couple are more likely to have a second child if they become eligible
to a second child permit when the first child is aged j to j+2 instead of 13 to 15, conditional on three-way fixed
effects, individual controls, and controls for pre-birth OCP intensity described in Section 3.3. From left to right,
the two dashed lines separates the sample into three groups that are subject to the OCP penalties for different
durations during the ten-year window after the birth of the firstborn: always treated, partially treated, and never
treated.
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effect on the probability of having a second child if the parents become eligible to the second-

child permit when the first child is aged j, relative to the baseline ages of 13-15. Depending

on the timing of the event, the children and their parents can be divided into three groups

that are subject to the OCP penalties for different durations during the ten-year window after

the birth of the firstborn: always treated, partially treated, and never treated. Parents who

received the second-child permit after their first child turned 10 were subject to the fines during

the ten-year window following the firstborn’s birth (always treated). In contrast, parents who

received the second-child permit before the birth of their firstborn were not subject to the fines

throughout the ten-year period (never treated). The two dashed lines in Figure 2 separates the

always-treated and never-treated groups from the partially treated groups, who were subject to

the fines for part of the ten-year window.

From the event study plot in Figure 2, three key findings emerge. First, the probability of

having a second child are similar for the always treated groups, regardless of the timing of the

event. This suggests that obtaining a second-child permit after the first child turns 10 does not

significantly influence the decision to have a second child. Second, the likelihood of having a

sibling rises almost linearly as exposure to OCP penalties decreases. Taken together, the event

study estimates show that parents base their decision to have a second child on the eligibility

to second-child permits during the ten years after the birth of the first child. Therefore, the

event study provides support for the measure of the second-child penalty that covers the first

ten years of the firstborn child’s life.

Third, the likelihood of having a second child remains similar whether the second-child permit

is granted when the first child is one year old or at any point before birth. It is plausible to

assume that receiving a second-child permit before the firstborn’s birth has minimal additional

impact on the probability of having a second child compared to receiving the permit during the

year of the firstborn’s birth. If this assumption holds, the comparable coefficients for events

occurring prior to the firstborn’s birth support the parallel trends assumption. In other words,

there is no pre-existing trend in the probability of having two children among the "never treated"

group—those who were permitted to have two children throughout the ten-year period after the

birth of the first child.

In Figure A.2, I replicate the event study analysis for four measures of child quality. The

patterns for these quality measures are similar to those observed in Figure 2, although the es-

timates are notably noisier. The key finding is that trends in all four child quality outcomes
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remain flat if the second-child permit is granted after the firstborn turns 10. This result aligns

closely with the event study for the probability of having any sibling. By contrast, when par-

ents are granted a second-child permit before the firstborn turns 10, the quality outcomes of

the firstborn are worse, though these effects are less robust than the observed increase in the

probability of having any sibling, as seen in Figure 2. The similar patterns in child quantity and

quality outcomes suggest that eligibility for second-child permits induces a trade-off between

child quantity and quality, but only when the firstborn is between ages 0 and 10. Overall, the

event study analysis supports the use of the second-child penalty as a measure for estimating

the Q-Q trade-off induced by the OCP.

4 Estimation results

This section presents three sets of results. The first two subsections provide the main results on

how family size and different dimensions of child quality respond to a change in the second-child

penalty. The third subsection presents the heterogeneous effects on labor market outcomes. The

last subsection discussed the consequences for intergenerational income mobility.

4.1 Effects on family size

The first and third columns of Table 2 show that when the second-child penalty increases by

one-year of household income, there is a decrease of 0.24 in the number of siblings and a 14.5

percentage point decrease in the likelihood of having any sibling for the firstborn. The results in

columns (2) and (4) show that the estimated effect of the second-child penalty on child quantity

does not vary significantly across the occupation of the father. This suggests that if the impact

of the penalty on child quality varies by the occupation of the father, it is not a result of a

differential impact on child quantity.

Columns (5) and (6) of Table 2 provides additional evidence on the validity of the identi-

fication strategy and the accuracy of the second-child penalty measure. I estimate the effect

of the penalty at different ages and before the first child’s birth. Results indicate that if the

second-child penalty increases at ages 1 to 5 of the firstborn, there is a reduced likelihood of

having the first sibling before age 5, but no effect on the likelihood of having the first sibling

after age 5. Similarly, if the penalty increases at ages 6 to 10, it decreases the probability of

having a sibling after age 5 but has no impact on the likelihood of having the first sibling before
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Table 2: Effects of on the second-child penalty on family size

(1) (2) (3) (4) (5) (6) (7) (8)
First sibling

Number of siblings Any sibling bef. age 5 aft. age 5 Any male sib Any female sib

Penalty -0.239** -0.219** -0.145*** -0.131*** -0.071* -0.088*
(0.097) (0.098) (0.040) (0.041) (0.037) (0.048)

Low-skill × Penalty -0.047 -0.032
(0.055) (0.027)

High-skill × Penalty 0.049 0.018
(0.114) (0.049)

Penalty ages 1–5 -0.102* 0.028
(0.058) (0.040)

Penalty ages 6–10 0.018 -0.087***
(0.033) (0.023)

Penalty birth year 0.065 -0.047
(0.088) (0.083)

Penalty 1–2 yr. bef. birth -0.112 0.182*
(0.136) (0.111)

Penalty 3–4 yr. bef. birth 0.054 -0.110
(0.214) (0.135)

Penalty 5–6 yr. bef. birth 0.705 -0.208
(0.509) (0.401)

R2 0.540 0.541 0.587 0.588 0.468 0.278 0.469 0.379
Mean dep var 1.471 1.471 0.771 0.771 0.644 0.115 0.553 0.478
Observations 2894 2894 2894 2894 2894 2894 2894 2894

Note: * means significant at 10%, ** significant at 5%, and *** significant at 1%.
1. Each column represents a separate regression. Robust standard errors in parentheses are clustered at the
province-cohort level.
2. Penalty is the fine a couple expects to pay for the second child. Low-skill (resp. High-skill) is a dummy indicator
that takes value one if the respondent’s father was employed in an low-skill (high-skill) nonfarm occupation when
the respondent was aged 12, and zero if otherwise. I consider an occupation is high-skill if more than 50% of all
fathers employed in this occupation have attended high school. The omitted group consists of children whose
father was a farmer.
3. Baseline controls include province-cohort fixed effects, province-group fixed effects, group-cohort fixed effects,
individual-level controls, and controls for OCP intensity before births. "Low-skill" and "High-skill" dummies are
included in all regressions.
4. The analysis is based on a sample of firstborn children holding rural hukou and born between 1966 and 1990
from the CFPS data.

age 5. This pattern suggests that parents’ decisions regarding a second child are influenced by

the current level of the second-child penalty. Moreover, it supports the validity of the penalty

measure and the identification strategy, indicating that a change in the penalty before age five

does not affect family size after age five, and vice versa. Finally, I find no significant impact of

the second-child penalty before birth, which aligns with the results of the event study.

Previous research has shown that the OCP not only lowers fertility but also skews the ratio of

daughters to sons (Ebenstein, 2010; Li et al., 2011; García, 2022). If changes in the second-child

penalty also affect the gender composition of siblings, the effect on child quality may be driven

by the effect of younger siblings’ gender on older children’s outcomes. The last two columns of

Table 2 show that the second-child penalty has similar effects on the probability of having a

younger sister or a younger brother, providing support for interpreting the results as a trade-off

between child quality and quantity.
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Table 3: Effects of the second-child penalty on child quality

(1) (2) (3) (4)
Height (sd) HS completion Land assets Non-land assets

Panel A. No heterogeneity
Penalty 0.202** 0.003 0.947 9.365

(0.100) (0.045) (0.752) (5.818)
R2 0.379 0.431 0.373 0.588

Panel B. Heterogeneity by father’s occupation
Penalty 0.217** -0.030 1.597** 3.334

(0.098) (0.044) (0.766) (5.548)
Low-skill × Penalty -0.033 0.074** -1.529*** 15.726***

(0.056) (0.033) (0.504) (3.694)
High-skill × Penalty -0.000 0.154*** -1.199 -11.324

(0.114) (0.048) (1.000) (11.777)
R2 0.379 0.435 0.376 0.591

Mean dep var 0.015 0.245 4.663 48.767
Observations 2807 2894 2851 2763

Note: * means significant at 10%, ** significant at 5%, and *** significant at 1%.
1. Each column represents a separate regression. Robust standard errors in parentheses are clustered at the
province-cohort level.
2. Penalty is the fine a couple expects to pay for the second child. Low-skill (resp. High-skill) is a dummy indicator
that takes value one if the respondent’s father was employed in an low-skill (high-skill) nonfarm occupation when
the respondent was aged 12, and zero if otherwise. I consider an occupation is high-skill if more than 50% of all
fathers employed in this occupation have attended high school. The omitted group consists of children whose
father was a farmer.
3. Baseline controls include province-cohort fixed effects, province-group fixed effects, group-cohort fixed effects,
individual-level controls, and controls for OCP intensity before births. "Low-skill" and "High-skill" dummies are
included in all regressions.
4. The analysis is based on a sample of firstborn children holding rural hukou and born between 1966 and 1990
from the CFPS data.

4.2 Effects on human capital and wealth

Next, I show how different quality dimensions of the firstborn, including health, education, and

wealth, respond to a change in the second-child penalty.

Health.—Column (1) of Table 3 displays the impact of the second-child penalty on the health

of the firstborn child, measured by standardized height. Panel A of Table 3 shows that when

the second-child penalty increases by one year of household income, the firstborn child would be

0.2 standard deviations taller. Panel B indicates that the effects of the penalty on height do not

vary significantly by the parent’s occupation. The upper-left panel of Figure 3 illustrates the

estimated effect of the second-child penalty on the firstborn child’s height for each occupation

group. The magnitude of the health effect is almost the same for all three occupational groups.

Education.—Column (2) of Table 3 presents the findings for education, which is measured
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Figure 3: Total effect of the second-child penalty by father’s occupation

Note: 1. Subfigures display the estimated effect of the second-child penalty on various outcome variables for
different paternal occupations, along with their corresponding 90% confidence intervals based on robust standard
errors clustered at the province-cohort level.
2. Farm is a dummy indicator that takes value one if the respondent’s father primarily worked as a farmer
when the respondent was aged 12, and zero if otherwise. Low-skill (resp. High-skill) is a dummy indicator that
takes value one if the respondent’s father was employed in an low-skill (high-skill) nonfarm occupation when the
respondent was aged 12, and zero if otherwise. I consider an occupation is high-skill if more than 50% of all
fathers employed in this occupation have attended high school.
3. Baseline controls include province-cohort fixed effects, province-group fixed effects, group-cohort fixed effects,
individual-level controls, and controls for OCP intensity before births. "Low-skill" and "High-skill" dummies are
included in all regressions.
4. The analysis is based on a sample of firstborn children holding rural hukou and born between 1966 and 1990
from the CFPS data.

by a binary indicator for high school completion. The results in Panel A of Table 3 column (2)

indicate that, on average, the second-child penalty does not affect the likelihood of completing

high school education. However, the average effect conceals significant heterogeneity, as shown

in Panel B. When the penalty increases, farmers’ children are somewhat less likely to finish high

school, but the effect is relatively minor and statistically insignificant. In contrast, children of

nonfarmers are more likely to complete high school, with the difference being more substantial

between farmers’ children and high-skilled workers’ children than between farmers’ children and

low-skilled workers’ children. The upper-right penal of Figure 3 shows the estimated impact of

the penalty on education separately for children with fathers in each occupation group. The

effect is small and insignificant for children of farmers, and increase gradually as the father’s
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occupation becomes more skilled.

In the top and middle panels of Appendix Figure A.3, I show results using alternative mea-

sures of health and education, including an indicator of self-reported good health, an indicator of

being the top 20% tallest in the sample (conditional on gender), years of schooling, and cognitive

test scores. The results remain qualitatively consistent with those obtained using the primary

measures.

Wealth.—The impact of the second-child penalty on the assets of the firstborn child is pre-

sented in columns (3) and (4) of Table 3 and the bottom panel of Figure 3. The second-child

penalty, on average, has a positive but insignificant impact on land and non-land assets owner-

ship. Panel B shows that the effect on land ownership is solely driven by firstborn children in

farming households, who owns significantly more land as the second-child penalty increases. On

the other hand, the effect of the second-child penalty on nonland assets is only significant for

children of low-skilled workers. The bottom row of Appendix Figure A.3 shows the results when

we break down non-land assets into housing assets and financial assets. The effect on non-land

assets is primarily driven by an increase in housing assets. The effect on financial assets, mostly

savings, is also significant for children with fathers in low-skill occupations, but the difference

across occupational groups is small and statistically insignificant.

The results indicate that as the second-child penalty increases, parents have fewer chil-

dren than they would in the absence of the OCP, leading to improved health outcomes for the

firstborn. However, the effects on education and assets are occupation-specific: children of high-

skilled workers achieve higher educational attainment, children of farmers acquire more land, and

children of low-skilled workers gain more savings and housing assets. The Q-Q trade-off varies

across different dimensions of child quality and is heterogeneous across paternal occupations.

4.3 Effects on labor market outcomes

Next, I examine whether the differential impacts on human capital ultimately affect labor market

outcomes. Table 4 presents the results of the second-child penalty on employment, occupational

outcomes, hukou status, and annual personal income. The total effects for each occupational

group is visualized in Figure A.4. Column (1) shows that the second-child penalty boosts

employment for all children. There is no significant difference across the fathers’ occupations.

For those who are employed, column (2) shows that the second-child penalty increases the

Treiman occupational score for children of non-farmers, with a stronger effect on the children of
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Table 4: Heterogeneous effects of the second-child penalty on labor market outcomes

(1) (3) (4) (5)
Employment Occupational Urban hukou Personal income

(0/1) score (0-100) (0/1) (1,000 yuan)

Penalty 0.120* -0.697 0.066 2.032
(0.069) (2.408) (0.042) (1.766)

Low-skill × Penalty -0.049 2.478* -0.013 1.565
(0.041) (1.280) (0.025) (1.128)

High-skill × Penalty -0.042 6.007** 0.127** 4.110*
(0.074) (2.329) (0.064) (2.243)

R2 0.338 0.417 0.421 0.502
Mean dep var 0.643 40.082 0.177 15.915
Observations 2750 1746 2750 2568

Note: * means significant at 10%, ** significant at 5%, and *** significant at 1%.
1. Each column represents a separate regression. Robust standard errors in parentheses are clustered at the
province-cohort level.
2. Penalty is the fine a couple expects to pay if they want to have a second child. Low-skill (resp. High-skill) is a
dummy indicator that takes value one if the respondent’s father was employed in an low-skill (high-skill) nonfarm
occupation when the respondent was aged 12, and zero if otherwise. I consider an occupation as high-skill if more
than 50% of all fathers employed in this occupation have attended high school. The omitted group consists of
children whose father was a farmer.
3. Baseline controls include province-cohort fixed effects, province-group fixed effects, group-cohort fixed effects,
individual-level controls, and controls for OCP intensity before births. "Low-skill" and "High-skill" dummies are
included in all regressions.
4. The analysis is based on a sample of firstborn children holding rural hukou and born between 1966 and 1988
from the CFPS data.

high-skilled workers. Column (3) demonstrates that the second-child penalty leads to a higher

probability of obtaining an urban hukou for children of high-skilled workers, implying that

they have a greater chance of permanent migration to cities with skilled and higher-wage labor

markets. Lastly, column (4) shows that the effect on occupation and migration translates into a

significantly larger effect on income for the children of high-skilled workers. If the second-child

penalty increases by one standard deviation, equivalent to two-third of annual household income,

the child’s annual income increases by 1,300 yuan if the father is a farmer, 2,400 yuan if the

father is a low-skill worker, and 4,100 yuan if the father is a high-skill worker. However, only

the increases for non-farmers are statistically significant, as seen in Figure A.4.

4.4 Consequences for intergenerational income mobility

The previous analysis suggests that an increase in the second-child penalty increases the income

for children of non-farmers, and the effects are larger for children of high-skilled workers. Since

more skilled parents tend to earn more themselves, the higher cost of having a second child may

have also changed the intergenerational associations in income. In this section, I investigate the
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Table 5: Effects of the second-child penalty on intergenerational persistence

(1) (2)
IGC IRC

Child’s income (1,000 yuan) Child’s income rank (0-100)

Imputed father’s income (α0) 0.084
(0.055)

Imputed father’s income × Penalty (α1) 0.123**
(0.061)

Imputed father’s income rank (α0) 0.131***
(0.048)

Imputed father’s income rank × Penalty (α1) 0.081*
(0.049)

Penalty (α2) 0.289 -0.805
(1.895) (4.001)

R2 0.461 0.471
Mean dep var 15.915 49.466
Observations 2568 2567

IGC/IRC 1969-1978 cohorts (γold
1 ) 0.255 0.317

IGC/IRC 1979-1988 cohorts (γyoung
1 ) 0.451 0.406

∆IGC/IRC explained by ∆Penalty (0.38 ∗ α1/(γ
young
1 − γold

1 )) 24% 35%
Note: * means significant at 10%, ** significant at 5%, and *** significant at 1%.
1. The analysis is based on a sample of firstborn children holding rural hukou and born between 1966 and 1988
from the CFPS data.
2. In the upper panel, each column represents a separate regression estimated from equation 5. Robust standard
errors in parentheses are clustered at the province-cohort level.
3. In the bottom panel, each γ1 is estimated separately using equation 4.
4. Penalty is the fine a couple expects to pay for having a second child. ∆Penalty is the difference in mean
penalty between the 1979-1988 cohorts and 1969-1978 cohorts, which equals to 0.38.
5. Province-group fixed effects, province-cohort fixed effects, and group-cohort fixed effects are included in all
regressions, where group is defined by gender and minority status.
6. Father’s income or income rank is imputed using the average income or income rank of men born between
1956 and 1965 in the same occupation within the same region.

impact of the second-child penalty on intergenerational income persistence using the approach

described in Section 3.4.

The estimates of the α coefficients in equation 5 are presented in Table 5. Recall that α1 cap-

tures how much the second-child penalty increases the intergenerational persistence of income,

measured as correlations of father’s and child’s income (IGC) or rank-rank correlations (IRC).

Column (1) shows the effects on IGC in income. When the penalty is zero, the partial correlation

between the father’s imputed income and the child’s income is 0.08. Increasing the penalty by

one standard deviation, equivalent to two-third of annual household income, significantly raises

this correlation by 0.08. Column (2) presents the results for the IRC based on income percentile

ranks. The rank-rank correlation is 0.13 when the penalty is zero and increases by 0.05 with a

one-standard-deviation increase in the penalty. Both measures lead to the same conclusion: the

implementation of OCP penalties significantly increases intergenerational persistence in income

in rural China.22

22This approach could also be used to investigate how the OCP affects intergenerational wealth mobility.
However, imputing fathers’ wealth is more challenging, as occupations and region of residence explain only
20–30% of the variation in land ownership or assets. Despite this limitation, I impute fathers’ wealth using the
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To quantify the contribution of the OCP to the rise in intergenerational income persistence, I

estimate the IGC and IRC using Equation 4 for children born between 1969–1978 and 1979–1988.

The estimates are reported in the bottom panel of Table 5. The IGC is 0.2 higher and IRC is 0.09

higher for the children born after 1979, suggesting a large increase in intergenerational income

persistence in rural China. Given that the second-child penalty increased by 0.38 between the

two cohorts, a back-of-the-envelope calculation suggests that changes in the penalty account for

24% of the rise in IGC in income and 35% of the rise in IRC in income in rural China. As a

comparison, Yu et al. (2021) show that OCP accounts for 35.4%—51.5% of the rise in IRC in

China when considering both rural and urban populations.

5 What drives the heterogeneity?

An important next step is to understand why parents respond differently to fertility restrictions

and why more skilled parents prioritize education more. Motivated by existing economic theories

and empirical evidence, I discuss three factors that could potentially explain the heterogeneity in

the Q-Q trade-off between parents in different occupations: heterogeneous returns to education,

land rights insecurity, and credit constraints. A plausible framework to discuss these factors is

to consider how parents allocate their income among their own consumption before retirement,

investments in their children’s human capital, and other expenditures. Additionally, parents

may transfer cash and assets to their children, which improves their income-generating ability.

Parents derive utility from both their own consumption and their children’s expected income.

This is either because they anticipate relying on their adult children for care and financial

support in their old age or because they are motivated by altruism toward their children.

5.1 Heterogeneous returns to education

In response to higher second-child penalties, farmers and low-skilled workers transfer more land

or housing assets their existing children, while high-skilled workers invest more in their children’s

education. Theoretically, if parents intend to transfer assets to their children in the future, the

optimal investment in children’s human capital equates the rate of return on human capital

investments to the rate of return on physical capital investments (Galor, 2012). If the rate

same methodology and estimate the effects of the second-child penalty on IGC in land and non-land assets. The
results, presented in Table A.2, suggest that the penalty also increases the persistence of land and non-land assets
across generations.
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Table 6: Mincerian returns to human capital

(1) (2)
Dep var: Log(income)

Measures of human capital: Years of schooling Height (sd)

Panel A.
Human capital 0.059*** 0.035***

(0.003) (0.013)
R2 0.223 0.152

Panel B. Heterogeneity by father’s occupation
Human capital 0.057*** 0.034**

(0.004) (0.016)
Low-skill × Human capital -0.001 0.004

(0.008) (0.030)
High-skill × Human capital 0.024** 0.008

(0.010) (0.049)
R2 0.224 0.152

Observations 3353 3322
Note: * means significant at 10%, ** significant at 5%, and *** significant at 1%.
1. This table reports observational Mincerian relationship between human capital and log income. Robust
standard errors are in parentheses.
2. Low-skill (resp. High-skill) is a dummy indicator that takes value one if the respondent’s father was employed
in an low-skill (high-skill) nonfarm occupation when the respondent was aged 12, and zero if otherwise. I consider
an occupation as high-skill if more than 50% of all fathers employed in this occupation have attended high school.
The omitted group consists of individuals whose father was a farmer.
3. Other control variables are dummy indicators for paternal occupational types, both parents’ educational
attainment, gender, number of siblings, and birth year dummies.
4. The analysis is based on a sample of individuals who held a rural hukou at age 3 and were born between 1966
and 1975.

of return on physical capital investments is the same for all parents, the heterogeneity in the

effect on the education suggests that the rate of return on investment in children’s education is

different across parents in different occupations. This implies that high-skilled workers perceive a

higher return on investment in education for their children compared to farmers and low-skilled

workers, leading to different investment strategies among parents from different occupational

backgrounds.

To check whether the different perceived returns to education contribute to the heteroge-

neous effects on education and assets, I estimate the Mincerian returns to education and height

while allowing for heterogeneity by paternal occupation. The Mincerian estimates reflect the

partial correlations between the log of income and education or height. Using a sample of indi-

viduals born in rural China between 1966 and 1975, I regress the log of income in 2010 on years

of schooling and height. To account for heterogeneity across paternal occupations, I include

interaction terms between these human capital measures (education and height) and dummy
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variables for the father’s occupation.

Table 6 presents the results. Panel A shows that the Mincerian returns to both education and

height are positive and significant, suggesting that both human capital measures are positively

correlated with adulthood income. Panel B reveals that the Mincerian returns to education are

significantly higher for children of high-skilled workers, whereas returns to height do not vary by

paternal occupation. These findings suggest that the observed correlation between income and

education is stronger when the father has a high-skill occupation. This stronger correlation may

influence parental investment decisions if it shapes parents’ beliefs about heterogeneous returns

to education. Specifically, parents might observe that obtaining a higher level of education is

associated with a larger increase in earnings for children of high-skilled parents than for other

children—either because the real returns to education are genuinely higher for these children

or due to unobserved factors. This perceived higher return to education could motivate high-

skilled parents to invest more heavily in their children’s education compared to parents in other

occupational groups, especially when resource constraints are relaxed by having fewer children.

The patterns in Table 6 align with the main findings: the second-child penalty has a similar

impact on health outcomes across all children but exhibits heterogeneous effects on education.

Specifically, when restricted to having only one child, high-skilled workers tend to increase

investments in education, whereas others prioritize investments in physical assets, reflecting

different perceived returns to education. Additionally, as shown in Table A.3 in the Appendix,

the Mincerian returns vary by the father’s occupation but not by the father’s education. This

finding is consistent with the results in Appendix A.2.2, which show that the effects on education

differ by paternal occupation rather than educational level.

Table 6 indicates that the Mincerian returns on education for children of farmers are not

significantly lower than those of children of low-skilled workers. Nonetheless, previous analysis

shows that the education of firstborn children of low-skilled workers improves more following an

increase in the second-child penalty compared to the education of firstborn children in farming

households. This finding implies that there could be other factors limiting farmers’ ability or

willingness to increase their firstborn children’s education when they are restricted to having

only one child.
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5.2 Land rights insecurity

In this section, I examine land rights insecurity as a potential explanation for the different effects

on education between farmers’ and low-skilled workers’ children.

Land is a critical asset for farmers, and its availability and tenure security can impact their

investment decisions. Under China’s land tenure system, rural households have the right to use

the land allocated to them and transfer land use rights to their children. However, they cannot

sell or sublease the land in a market. The land is collectively owned by the village, and officials

can reallocate it to other households within the same village if it is not used properly.23 On the

other hand, education played a crucial role in raising the accessibility of formal employment in

urban areas to rural people in the late 1970s and early 1980s (Zhao, 1997) and in promoting

labor mobility from agriculture to non-agriculture sectors in rural regions (Zhao, 1999). Formal

urban employment or rural non-agricultural employment of household members increases the

risk of losing the land allocated to rural households (Zhao, 2020; Adamopoulos et al., 2024). As

a result, parents may face a trade-off between investing in the education of the children and

keeping the children in the agricultural sector.

In Appendix A.5, I outline a simple model to explain how a reduction of child quantity can

lead to a decrease in the education of the first child in the presence of land rights insecurity. The

model assumes that child quantity is exogenous and can be either one or two, which simplifies

the analysis but is also consistent with the finding that the second-child penalty increases the

probability of being the only child. There are two key additional assumptions. First, parents are

concerned not only with their own consumption and their children’s expected resources but also

with the perceived future value of household land, which enters the parent’s utility function with

a weight λ. Second, if land rights insecurity exists, the perceived future value of land decreases

as children’s education increases, due to the role of education in promoting non-agricultural

employment. Notably, it is enough to have only one child to remain in the agricultural sector to

secure land use rights. Denoting the current value of land by L, under these two assumptions,

land enters the parent’s utility function as λ(1− e)L, where e is the education of the only or less

educated child. The model shows that land rights insecurity generates an additional opportunity

cost of education equaling to λL for the child who is supposed to stay in the agricultural sector.

The model generates a testable prediction: if λL > 0, in families with two children, land

rights insecurity generates an educational gap between the siblings. This occurs because parents
23In Appendix A.1, I provide a detailed description of the hukou system and the land tenure system in China.
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Table 7: Education and height differences between the first and second child, by father’s occu-
pation

(1) (2) (3) (4)
Years of schooling High school Height (sd) Land assets

Panel A. First son vs second son in two-son families
Farm × First son 1.283** 0.102* -0.004 -1.857*

(0.505) (0.059) (0.136) (1.122)
Non-farm × First son 0.359 0.079 -0.135 -1.158

(0.587) (0.090) (0.166) (1.649)
R2 0.280 0.191 0.145 0.120
Mean dep var farm 8.302 0.240 -0.017 5.467
Mean dep var nonfarm 10.048 0.365 0.193 2.982
Observations 351 351 349 348

Panel B. First daughter vs second daughter in two-daughter families
Farm × First daughter 0.616 0.083 -0.008 0.618

(0.523) (0.065) (0.153) (1.287)
Non-farm × First daughter -0.547 0.031 0.182 1.776**

(0.848) (0.111) (0.219) (0.852)
R2 0.413 0.331 0.197 0.211
Mean dep var farm 7.726 0.172 -0.043 5.622
Mean dep var nonfarm 11.033 0.554 0.240 1.854
Observations 307 307 298 306

Note: * means significant at 10%, ** significant at 5%, and *** significant at 1%.
1. This table reports the differences in human capital and land assets by birth order and whether the father is a
farmer. The omitted group is a second-born son/daughter. Robust standard errors in parentheses.
2. Farm (Non-farm) is a dummy indicator that takes value one if the respondent’s father was employed in an
agricultural (non-agricultural) occupation when the respondent was aged 12, and zero if otherwise.
3. Other control variables are birth year fixed effects, gender, and both parents’ educational attainment and age.
4. The analysis is based on a sample of children from families with only two children of the same gender who
held a rural hukou at age 3 and were born between 1966 and 1990.

invest more in one child’s education while reducing investment in the other’s to mitigate the risk

of losing the allocated land while maximizing the expected resources of both children. To test

this prediction, I examine a sample of children born between 1966 and 1990 in two-child families.

I estimate the differences in education and height between the first and second children based

on the father’s occupation, distinguishing between farmers and non-farmers. Given potential

differential treatment of sons and daughters in land allocations, I analyze the data separately

by gender and focus on families with two children of the same gender. The results, presented

in Table 7, show an education gap among sons whose fathers are farmers. This gap is evident

for both measures of education in farming families with two sons but is small and insignificant

in non-farming families, which aligns with the fact that farmers tend to have larger λL. I find

no gap for height or in families with two daughters. Overall, the results for two-son families are

consistent with the model with land rights insecurity in Appendix A.5, where the education of

the less educated son reduces the perceived future value of land from the parent’s perspective.
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Panel A of Table 7 also shows that farmers who face land rights insecurity are more likely

to educate the first son while leave more land to the second son. This finding is in line with

sociological studies observing that in pre-OCP China, parents most often chose the youngest

son to live with and left their remaining property to the youngest son after their deaths (Unger,

2006).Therefore, the opportunity cost of education due to land rights insecurity is more likely

to be borne by the second and younger son, who is expected to stay home. When farmers could

only have one son, the cost is shifted to the only child. Hence, reducing the number of children

from two to one relaxes the parents’ resources constraints, but increases the opportunity cost of

education for the firstborn son. If this cost is sufficiently large, reducing the number of children

from two to one could result in a reduction in the education of the first child.

Panel B of Table 7 reveals no gap in either education or land assets for daughters from farming

households, suggesting that the daughter’s education does not impact the perceived future value

of land from the parents’ perspective. Consequently, reducing the number of children should have

no impact on the opportunity cost of education for firstborn daughters, even if their fathers are

farmers. This implies that the difference in the educational impact of the second-child penalty

between farmers and low-skilled workers should be less pronounced if the firstborn is a daughter

rather than a son. To assess this, I estimate the heterogeneous effects of the second-child penalty

by gender and the father’s occupation.24 The results are shown in Figure 4. The effects are

similar across genders with two notable distinctions. First, the heterogeneous effects on land

assets are solely driven by firstborn sons and not daughters. Second, daughters of farmers also

experience an increase in education when the second-child penalty is higher, whereas sons do

not. The gendered effects on land and education align with the findings in Table 7 indicating

that parents trade-off the sons’ education for land security but not daughters’.

In summary, the evidence highlights a mechanism through which the presence of a second

child increases the education of the firstborn. This mechanism arises from a trade-off in farming

households where the education of the younger child is sacrificed to ensure land security. Con-

sequently, the firstborn child receives more education but less land. As the second-child penalty

increases and parents are restricted to having only one child, the only child tends to experience
24A large component of the variation in the second-child penalty comes from the gender of the firstborn,

preventing us from estimating the heterogeneity effects by gender using only the rural sample. Therefore, I add
the urban sample to be able to estimate the effects by gender. As exemptions for urban couples were extremely
rare between 1979 and 2000, I assume no free second-child permit for urban hukou holders. Notice that the
implementation of the second-child penalty differed substantially between urban and rural hukou holders, and
urban and rural China followed very different paths in socioeconomic development. Hence, I exploit the urban-
rural variation in second-child penalty only in this exercise.
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Figure 4: Total effect of the second-child penalty by father’s occupation and gender

Note: 1. Subfigures display the estimated effect of the second-child penalty on various outcome variables by gender
and paternal occupations, along with their corresponding 90% confidence intervals based on robust standard errors
clustered at the province-cohort level.
2. Farm is a dummy indicator that takes value one if the respondent’s father primarily worked as a farmer
when the respondent was aged 12, and zero if otherwise. Low-skill (resp. High-skill) is a dummy indicator that
takes value one if the respondent’s father was employed in an low-skill (high-skill) nonfarm occupation when the
respondent was aged 12, and zero if otherwise. I consider an occupation is high-skill if more than 50% of all
fathers employed in this occupation have attended high school.
3. Baseline controls include province-cohort fixed effects, province-group fixed effects, group-cohort fixed effects,
individual-level controls, and controls for OCP intensity before births. "Low-skill" and "High-skill" dummies are
included in all regressions.
4. The analysis is based on a sample of firstborn children born between 1966 and 1990 from the CFPS data.

32



a decline in educational attainment alongside an increase in land assets. This mechanism only

applies to sons and not daughters, and hence, the positive effect of the second-child penalty

on land assets and minimal effect on education are predominantly driven by boys, not girls,

from farming households. This channel may be an alternative explanation for the finding of

Qian (2009), who shows that having a second child significantly increases school enrollment of

firstborn children in rural China. Consistent with Mogstad and Wiswall (2016) and Guo et al.

(2021), the findings show that child quantity and quality may appear complementary at lower

birth orders if having only one child is suboptimal from the parents’ perspective.

5.3 Credit market imperfection

Studies in developed countries mostly find no evidence of a child Q-Q trade-off (e.g Angrist

et al., 2010). One theoretical possibility is that parents use perfect capital markets to fund

investment despite resource constraints. Assuming parents have access to credit at the market

interest rate, they would invest in their children’s human capital until the marginal return to

investment equals the interest rate (Heckman and Mosso, 2014). Consequently, parents would

not alter their investment in child health or education in response to an exogenous change in

child quantity. The finding that a higher second-child penalty leads to improved health outcomes

for all groups of children suggests that regardless of occupations, Chinese parents are resource

constrained and face credit market imperfections. These imperfections hinder them from making

efficient investments in their children’s health.

However, credit constraints alone cannot explain the heterogeneity in the effects on education.

If farmers and low-skilled workers are more constrained and hence unable to increase educational

investments in their children as much as high-skilled workers, they would not be able to invest in

housing and financial assets as well. Contrary to this expectation, children of low-skilled workers

own significantly more housing and financial assets when their parents face higher second-child

penalties. The last plot in Figure A.3 also shows that the second-child penalty increases the

financial assets for farmers’ children as much as for other children. These findings suggest that

parents engaging in farming or low-skill work could still finance their children’s education but

choose not to do so, potentially because the returns to education are lower than those to savings

or purchasing homes for their children.
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6 Conclusion

This paper establishes a causal link between family planning policies and the increasing inter-

generational income persistence in rural China, driven by heterogeneity in the child quantity-

quality trade-off across parental occupations. The OCP imposes penalties for unauthorized

births, thereby reducing the likelihood of having a second child. The penalty also affects the

outcomes of the firstborn, but in ways that vary by the father’s occupation. Higher penalties

improve firstborn health universally but increase educational attainment only when the father is

employed in a skilled occupation. This boost in education leads to better occupational outcomes,

higher migration probability, and increased income for these children. In contrast, for fathers

engaged in farming or low-skill work, higher penalties result in greater land or non-land asset

ownership for their children. Since father’s income also increases with the skill level of father’s

occupation, the heterogeneous effects on children’s income further contribute to an increase in

intergenerational persistence of income.

Two mechanisms explain the observed heterogeneous responses. First, the correlation be-

tween education and adult income is stronger for children of high-skilled workers. High-skilled

parents may perceive education as particularly valuable for their children and hence invest more

in that when resource constraints are relaxed by having only one child. Second, land rights in-

security creates an opportunity cost of education for farmers’ children, which is typically borne

by younger children when farmers have more than one child, but shifted to the firstborn when

farmers are restricted to having only one child. These mechanisms explain why the second-child

penalty has the smallest effect on education for children of farmers and the largest effect for

children of skilled workers, as well as why higher penalties result in firstborns owning more land

in farming households.

An important question arises regarding whether a policy that reduces the cost of having

more children could foster intergenerational mobility. The Chinese government abolished the

OCP since 2015. Yet, birth rates continued to decline, reaching their lowest level in 2023. One

explanation is that housing and education costs are so high that many couples cannot afford

to have more than one child. This study confirms that when confronted with substantial OCP

penalties, parents who could not have a second child tend to increase investments in education

or housing for their only child. After years of the OCP, the costs associated with housing and

education for an only child may have increased to such an extent that parents find it financially
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challenging to afford another child. Parents may be reluctant to compromise the wellbeing of

their only child by having a second child.25 Consequently, parents who invest a lot in education

or housing of the only child are unlikely to respond significantly to the relaxation of the one-child

rule. However, the relaxation of the one-child rule may lead to increased fertility among farmers,

who invest less in education or housing for their children and desire for offspring to help sustain

the household farm. Therefore, relaxing the one-child rule alone may not trigger an increase in

intergenerational mobility, but could potentially contribute to an increase in the proportion of

children from farming households with lower levels of education in the next generation.

The results of this study highlight the importance of accounting for heterogeneity in parental

responses when evaluating family planning policies. Such policies could increase upward mobility

if the primary effects are driven by enabling disadvantaged women to better plan and control their

fertility (Bailey et al., 2019). On the other hand, family planning policies could decrease mobility

if it triggers a universal decrease in fertility but a heterogeneous response in parental investments,

as not all parents channel the resources saved from reduced fertility into children’s human capital.

If only skilled, wealthier parents invest additional resources in their children’s education, this

can amplify existing inequalities in parental investments across socioeconomic backgrounds,

further increasing intergenerational persistence of socioeconomic status. My findings suggest

that policies aimed at increasing the (perceived) returns to education or reducing the opportunity

costs of education for children from low socioeconomic backgrounds may help mitigate these

investment disparities and enhance intergenerational mobility.

25This is likely to happen when there are externalities in parental investments, such that parents care about the
relative wellbeing of their children as compared to other children. Rossi and Xiao (2023) and Kim et al. (2023)
provide evidence of such externalities in China and South Korea. They show that such externalities generate
spillovers in fertility decisions, which make low fertility levels "self-sustaining."
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Online Appendix

Appendix A.1 The Hukou system and the land tenure system in China

Currently, every individual in China possesses an official record referred to as hukou (household

registration). This record contains the individual’s date and place of birth, place of origin

(either the father’s or grandfather’s birthplace), ethnic identity, and current place of residence.

The hukou system was first established in 1958 to categorize the population into individuals

with rural (agricultural) hukou and those with urban (non-agricultural) hukou. Initially, the

system was employed as a means of controlling migration and organizing labor and resources for

industrialization during the Great Leap Forward. The system was also utilized to provide welfare

programs, which favored urban residents and were tied to their hukou status. Urban hukou

holders received access to state-provided education, health care, employment, and food supply.

Rural hukou holders, on the other hand, received land from the government for cultivation,

which they could not sell or sublease (Adamopoulos et al., 2024).

Initially, the hukou system was strictly enforced. Individuals with urban hukou lived and

worked in urban areas, while rural hukou holders resided in rural areas and worked in the

agricultural sector. Since the early 1980s, however, rural hukou holders have been permitted to

develop and work in nonfarm enterprises in rural areas. Beginning in 1985, migration restrictions

were gradually lifted, allowing rural residents to work in cities and access urban welfare services

without possessing urban hukou (Chan, 2009).

Before the late 1990s, formal education had a strong effect on labor mobility from the agri-

cultural sector to nonagricultural sectors in rural areas (Zhao, 1999). Due to restrictions on mi-

gration to urban areas, obtaining formal education beyond middle school was almost necessary

for obtaining an urban hukou. Popular approaches to obtain an urban hukou included attending

high school and college or graduating from an ordinary specialized high school (zhongzhuan)

to be assigned a job in the urban sector. Joining the army was also an option, and the army

emphasized educational achievement.

Under the hukou system and land tenure system, rural households have the right to use the

land allocated to them and transfer land use rights to their children. However, they cannot

sell or sublease it in a land market. The land is collectively owned by the village, and officials

can reallocate it to other households within the same village if it is not used properly. These

practices lead to over-employment in the agricultural sector and low migration rates (Ngai et al.,
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2018; Adamopoulos et al., 2024). Insecure land tenure could also disincentivize farmers from

educating their children, particularly when parents have a strong desire to secure more land and

when education is crucial in promoting nonfarm employment and permanent migration to urban

areas. In Section 5, I explore how land rights insecurity may influence the trade-off between

child quantity and child education for farming households.

Appendix A.2 Robustness

Appendix A.2.1 Maternal occupation

Throughout the analysis, I focus on the father’s occupation instead of the mother’s for two

reasons. First, fathers typically are the ones responsible for important decisions and are the

primary income earners in Chinese households, particularly in rural areas during the period

under analysis. Second, there are more missing values for the mother’s occupation, possibly

due to lower labor force participation rates among women. However, it is important to explore

whether the observed heterogeneity is driven by the mother’s occupation instead of the father’s.

To investigate this, I classify the mother’s occupation into different groups based on the same

classification used for the father’s occupation. I then add the interaction between the mother’s

occupation and the second-child penalty to the analysis. The results, presented in Table A.4, in-

dicate that the heterogeneity by paternal occupation remains largely unchanged after controlling

for the interaction of maternal occupation with the second-child penalty. Therefore, it appears

that the heterogeneity in the child Q-Q trade-off is primarily driven by the father’s occupation

rather than the mother’s.

Appendix A.2.2 Paternal education

Education reflects one’s human capital and income and is correlated with occupational choices.

In this study, the measure of an occupation’s skill intensity is based on the fraction of high

school graduates in this occupation. To check if the heterogeneity by paternal occupation is in

fact driven by paternal education, I add the interaction of paternal education with the second-

child penalty and reestimate equation 3. Panel A of Table A.5 shows the results. I find that

the heterogeneity by paternal occupation barely changes after controlling for the interaction of

paternal education with the second-child penalty. Moreover, the effect of the penalty does not
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vary significantly by paternal education.26 In Panel B of Table A.5, I only include the interactions

between the penalty and paternal education. Again, I detect no heterogeneity across paternal

education. The results suggest that using different measures of family backgrounds may lead to

distinct conclusions about the heterogeneity in the Q-Q trade-off. The heterogeneity in the Q-Q

trade-off is mainly driven by different paternal occupations, not different paternal educational

levels.

Appendix A.2.3 Alternative measures of policy exposure

Ineligibility to second-child permits only — The identification relies on two variations:

the changes in fine rates over time and the introduction of second-child permits to couples with

only one daughter and minority couples. As pointed out by Zhang (2017), the fine rates may

correlate with local financial situations and fertility demand. The province-cohort fixed effects

could partly address this issue. However, if changes in local financial situations and fertility

demand affect different groups differently, then the triple-difference estimates could be biased.

To deal with the potential biases, I construct a new measure of policy exposure that relies only

on the ineligibility to second-child permits and not the level of fines. The measure is given by

Ineligibility
(1−10)
tgp = 1− 1

10

10∑
s=1

Permitt+s,g,p (7)

This variable measures the fraction of time a couple is not eligible to a second-child permit

during the ten years after the birth of the first child. I reestimate equation 3 but replace

Penalty
(1−10)
tgp with Ineligibility

(1−10)
tgp . The results are shown in Panel A of Table A.6. Using

only the ineligibility to second-child permits for identification does not change the key findings.

Three-year birth spacing — The OCP imposes restrictions on not only fertility but also the

space between the first and the second child. Officially, the second-child permit is only granted

if the second child is born after a given period since the first child is born. I do not consider

this variation because the information on how the birth-spacing requirement was enforced is not

available. However, as a robustness check, I construct an alternative measure of the second-

child penalty assuming that second-child permits are only granted for a birth spacing of three

years. The results are shown in Table A.6 Panel B. The estimates with this new measure of the

second-child penalty are similar to the baseline estimates.
26Controlling maternal education instead or both maternal and paternal education interacted with the second-

child penalty gives similar results.
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Variation in high exposure only — A recent study by de Chaisemartin and D’Haultfœuille

(2020) has raised concerns about the interpretation of estimates obtained from a specification

with two-way fixed effects. The authors highlight that in a difference-in-differences (DID) setting

with group and year fixed effects, the estimated coefficients can be interpreted as a weighted sum

of the average treatment effects (ATE) for each group and year. However, the weights associated

with the ATEs can be negative, which can be problematic when the ATEs are heterogeneous

across groups or years. If the negative weights are large and correlated with the heterogeneous

treatment effects, the estimated coefficient and all ATEs can have different signs. This issue is

particularly salient with continuous treatment variables since there may not be enough groups

where the treatment remains stable between two periods.

The issue raised by de Chaisemartin and D’Haultfœuille (2020) also applies to the triple-

difference strategy, which includes two-way fixed effects. Although it is unclear how to adapt

their method to a triple-difference strategy that allows for heterogeneity by individual character-

istics, I address this issue by using a specification that limits the incidence of negative weights.

Specifically, I only use variation in the second-child penalty when the penalty is greater than one

year of household income, estimating ATEs only for groups that face a relatively high penalty

and assuming the ATE to be zero for groups that face a small penalty. The results of this

analysis are shown in Panel C of Table A.6. Despite using a different measure of exposure, I find

a similar pattern to that of the baseline estimates: there is no heterogeneous effect on family

size and health, but significant heterogeneity in the effect on education, assets, and labor market

outcomes. Moreover, the significance levels and signs of the estimates are consistent with those

of the baseline estimates, suggesting that the baseline triple-difference estimates are unlikely to

have a different sign from all ATEs.

Appendix A.2.4 Socioeconomic development

The identification relies on the assumption that the between-group differences in the outcomes

would have trended similarly in all provinces in the absence of changes in the strictness of

OCP enforcement specific to one group. This assumption would be violated if there were other

changes in socioeconomic factors that affected different groups differently and correlated with the

introduction of the exemptions or the changes in fine rates. To address this issue, I include four

variables measuring time-variant provincial characteristics when the child was aged 12, including

the log of gross regional product per capita, population density, number of high school teachers
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per capita, and number of health institutes per capita. These variables capture province-specific

changes in socioeconomic development. The data are from the National Bureau of Statistics

of China (2010). I interact these variables with gender and minority status to allow the effects

to differ by gender and ethnicity. The results are shown in Table A.7 in the Appendix. The

triple-difference estimates are similar to the estimates obtained without controlling for the group-

specific effect of socioeconomic development.

Appendix A.3 Outcome variables

Table 1 Panel B shows the mean of the outcome variables for the whole sample and by gender.

Below I provide some details on how the variables are constructed from CFPS.

Family size—The number of siblings is reported by the children, whereas the variable "Any

sibling" is a dummy variable indicating having at least one sibling. Because the respondent

also reported each sibling’s gender and age, I create four other measures of sibling composition:

whether the respondent has a brother, whether the respondent has a sister, whether the first

sibling was born before the respondent turned age five, and whether the first sibling was born

when the respondent was aged six or older.

Human capital—I consider three types of human capital: health, education, and cognitive

development. To measure health status, I utilize information from questions on self-rated health

and self-reported height. I generate a dummy that takes value one if the respondent reports

being in excellent health. In the analysis, to adjust for gender differences in height, I normalize

height by gender and also create a dummy variable that takes value one if the respondent’s

height is among the top 20% in the sample, conditional on gender. I use years of schooling and

a dummy variable for high school graduates to measure educational attainment. In addition,

CFPS administrated a math test and a word test to measure cognitive development. I construct

a measure of cognitive development using the average of the two test scores.

Assets—In addition to human capital investments, parents could also make transfers to

children to improve their quality of life in adulthood. While I cannot observe parental transfers

to children, I observe the assets the child owned in 2010, which could partly reflect parental

investments in assets and transfers to children.27 I estimate the effect of the second-child penalty

on the value of non-land assets, which is the sum of the value of housing properties, the value
27Notice that this information is only available at the household level. It is possible that the child and the

parents live together and own the assets together. I find no significant effect of the second-child penalty on
coresidence.
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of financial assets, and the value of other assets. I also look at the effect of the second-child

penalty on land value. But because the land is collectively owned in China, the value of land

is measured by the productivity of the land allocated to the household in 2009. If no land is

allocated to the household, the value is zero.

Occupational outcomes— My first occupational outcome is whether or not employed. Con-

ditional on employment, I estimate the effect of the second-child penalty on the Treiman scale of

the occupation. The Treiman scale of each occupation is taken from Treiman’s Standard Inter-

national Occupational Prestige Scale, which reflects the level of power and privilege associated

with each occupation (Treiman, 1977). Finally, I estimate the effect of the second-child penalty

on urban residency, that is, whether or not holding an urban hukou in 2010. Because an urban

hukou makes the high-skill jobs in the urban sector more accessible, this variable also reflects

an individual’s labor market achievement.

Appendix A.4 Examples of the second-child penalty

Table A.8 provide examples illustrating how I construct the second-child penalty, taking advan-

tage of the exemptions introduced for couples with only one daughter. I also provide examples

using exemptions for minority couples in Table A.9. A comparison of columns (1), (3), and (5)

in Table A.8 demonstrates how the second-child penalty differs by birth year and gender of the

first child in the Liaoning province, where exemptions have been granted to couples with only a

daughter since 1985. A couple who had their first child born in 1971, regardless of gender, would

face a fine equal to 1.21 years of household income only if they had their second child after the

first one turned age 8. However, if the firstborn was a daughter born in 1979, the couple would

have to pay the same fine before the child turned age six, but would be exempted afterward. In

contrast, if the first child was a boy, the couple would not receive any exemptions. Thus, this

exemption rule creates variation by the gender of the first child in Liaoning. Finally, if the first

child was born in 1990, the couple would not face any fines for having a second child if the first

one is a girl. However, if the first child is a boy, the couple would have to pay a fine of either

1.2 or 5 years of income, depending on the age of the first child when they have the second.

The even columns in Table A.8 show how the second-child penalty differs by birth year and

gender of the first child in the Hubei province, where exemptions for couples with only one

daughter were introduced in 1991. For couples who gave birth to their first child before 1980,

the second-child penalty is the same for both genders but varies across the birth years of the
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firstborn due to the changes in the level of fine over time. However, gender differences in the

penalty emerge for cohorts born after 1980. The last column shows that couples with a firstborn

daughter born in 1990 were fully exempted from the one-child rule, while couples with a firstborn

boy born in 1990 had to pay a fine equal to 2.83 years of household income for the second child.

Appendix A.5 A model of Q-Q trade-off with land rights insecurity

I build a simple model upon Becker and Lewis (1973) to show how the results for children of

farmers can be rationalized in a setting with land rights insecurity. Parents’ utility depends on

their own consumption, child quantity, and average child quality, but child quantity is taken as

given. I consider two regimes. In the first regime, each couple has two children. They choose the

amount of health investment h, which is the same for both children. They choose the amount

of educational investment e, which can differ by children. In the second regime, each couple has

only one child. I assume there is no saving or borrowing in both regimes to emphasize the role

of land rights insecurity. It is a reasonable assumption given that credit constraints could not

explain the heterogeneity in the Q-Q trade-off, as I discuss in Section 5.3.

One-child regime

The decision-maker in the model is a parent. and each parent has one child in this regime. For

simplicity of exposition, I assume a linear utility function:

U = c+ αI + λ(1− e)L

subject to

c = y − chh− cee

e ≥ 0

where c is the consumption of the parent, y is the income of the parent, h is the investment in

the health of the only child, and e is the investment in the education of the only child. ch and

ce are the unit costs of health and education investments.

The child’s expected resource I is given by

I = w(h, e) = a log h+ b log(e+ e)
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where e if the minimum level of education one can attain at no cost, for instance, free compulsory

education. The child’s expected resources enter the parent’s utility function with weight α, which

can be thought of as capturing both altruism and a reduced-form representation of the parent’s

consumption in old age.

(1−e)L is the expected value of land, which enters the parent’s utility function with a weight

λ. Education plays a significant role in promoting rural-urban migration or working outside of

the agricultural sector. If the child migrates or finds a permanent job in the non-agricultural

sector, the child cannot farm the land. Because the parent will lose the ability to farm the land

in old age, the household will eventually lose the land. Hence, I assume that the expected value

of land decreases with e, the education level of the only child.

Solutions

Interior solution. When e ≥ 0 and h > 0, it can be shown that the investments in health and

education are given by

eOC =
bα

ce + λL
− e

hOC =
aα

ch

No education. When bα
ce+λL ≤ e, parents choose to not invest in education. The investments in

health and education are given by

eOC = 0

hOC =
aα

ch

Two-child regime

In this regime, each parent has two children. The parent’s utility is given by:

U = c+ αĪ + λ(1−min{e1, e2})L
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subject to

c = y − 2chh− ce(e1 + e2)

e1 ≥ 0

e2 ≥ 0

I assume that the parent spends the same on the health of both children but can spend differently

on the education of the two children, denoted by e1 and e2.

Now the present value of land is (1−min{e1, e2})L. This specification assumes that as long

as there is one child staying in the agricultural sector, the household can keep the land. To

maximize the probability of retaining the land, parents would keep the less educated child in

the agricultural sector. Hence, only the education of the less educated child matters.

With two children, parents care about the average expected resources of the children. Hence,

Ī =
1

2
(w(h, e1) + w(h, e2)) = a log h+

b

2
log(e1 + e) +

b

2
log(e2 + e)

Solutions

Interior solution. Assume that e1 ≤ e2. When e1 ≥ 0, e2 ≥ 0, and h > 0, the investments in

health and education are given by

eTC
1 =

bα

2ce
− e

eTC
2 =

bα

2(ce + λL)
− e

hTC =
aα

2ch

No education for one child. When bα
2(ce+λL) ≤ e and bα

2ce
≥ e, parents choose to not invest in

education of one child. The investments in health and education are given by

eTC
1 =

bα

2ce
− e

eTC
2 = 0

hTC =
aα

2ch

No education for both children. When bα
2ce

≤ e, parents choose to not invest in education of both
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children. The investment in health and education is given by

eTC
1 = 0

eTC
2 = 0

hTC =
aα

2ch

The model generates one testable implication: only families with λL > 0 would have an

unequal investment in children’s education. Farmers are more likely to have λL > 0 because

they are more likely to own a positive amount of land and also put a positive weight on the

value of expected land. Table 7 shows that in farming families with two sons, there is indeed

an education gap between the first and second sons, where the first son attains, on average, a

higher level of education. I do not find the same birth order difference for daughters, suggesting

that the education of daughters does not matter for keeping the land.

It also predicts that when moving from the two-child regime to the one-child regime, there

will be an increase in health investment h for the first child. Given that the firstborn attains

more education, as shown in Table 7, the effect on the education of the firstborn depends on

whether λL is bigger than ce. If λL < ce, eOC > eTC
1 , namely having a younger sibling decreases

the firstborn’s educational attainment. In this case, there exists a Q-Q trade-off for education.

If λL > ce and bα
e ≤ 2ce, eOC = eTC

1 = 0, namely having a younger sibling or not does not

matter for the firstborn’s education. If λL > ce and bα
e > 2ce, eOC < eTC

1 , that is, having a

younger sibling increases the firstborn’s educational attainment.

The intuition is as follows. The reduction in child quantity from two to one reduces the

marginal cost of education by ce but also increases the opportunity cost of education for the first

child by λL. If the opportunity cost λL is higher than the marginal cost of education ce, reducing

child quantity from two to one increases the net cost of education from the parent’s perspective.

Hence, when parents own a lot of land now (large L) and care about the expected future value of

land (large λ), a reduction in child quantity from two to one could lead to a reduction in the first

child’s education. In Section 5.2, I combine the model with empirical evidence to discuss how

land rights insecurity may explain the different responses to the second-child penalty between

farmers and non-farmers.
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Appendix A.6 Appendix figures

Figure A.1: Event study: timing of exemptions to high fines and the probability of having any
sibling

Note: The figure shows the coefficients and 90% confidence intervals (based on standard errors clustered at the
province-cohort level) from the event study analysis. The sample consists of children born between 1966 and
1990, who had a rural hukou at age 3 and is the first child to their parents. The outcome is the probability of
having any sibling. The x-axis is the age group j of the first child since when the parents are exempted from
paying fines greater than one year of household income. The y-axis is the estimate for ξj in equation 6. The age
group 13 is taken as the base group. The estimate for ξj represents how much a couple are more likely to have a
second child if they become eligible to a second child permit when the first child is aged j to j+2 instead of 13 to
15, conditional on three-way fixed effects, individual controls, and controls for pre-birth OCP intensity described
in Section 3.3. From left to right, the two dashed lines separates the sample into three groups that are subject
to the OCP penalties for different durations during the ten-year window after the birth of the firstborn: always
treated, partially treated, and never treated.
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Figure A.2: Event study estimates for child quality outcomes

Note: The figure shows the coefficients and 90% confidence intervals (based on standard errors clustered at the
province-cohort level) from the event study analysis. The sample consists of children born between 1966 and
1990, who had a rural hukou at age 3 and is the first child to their parents. The x-axis is the age group j of
the first child since when the parents became eligible to a second-child permit. The y-axis is the estimate for ξj
using equation 6. The age group 13 is taken as the base group. The estimate for ξj represents the difference in
the outcome of the firstborn child if the parents become eligible to a second child permit when the firstborn child
is aged j to j + 2 instead of 13 to 15, conditional on three-way fixed effects, individual controls, and controls for
pre-birth OCP intensity described in Section 3.3.
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Figure A.3: Total effect of the second-child penalty by father’s occupation on alternaltive mea-
sures of child quality

Note: 1. Subfigures display the estimated effect of the second-child penalty on various outcome variables for
different paternal occupations, along with their corresponding 90% confidence intervals based on robust standard
errors clustered at the province-cohort level.
2. Farm is a dummy indicator that takes value one if the respondent’s father primarily worked as a farmer
when the respondent was aged 12, and zero if otherwise. Low-skill (resp. High-skill) is a dummy indicator that
takes value one if the respondent’s father was employed in an low-skill (high-skill) nonfarm occupation when the
respondent was aged 12, and zero if otherwise. I consider an occupation is high-skill if more than 50% of all
fathers employed in this occupation have attended high school.
3. Baseline controls include province-cohort fixed effects, province-group fixed effects, group-cohort fixed effects,
individual-level controls, and controls for OCP intensity before births. "Low-skill" and "High-skill" dummies are
included in all regressions.
4. The analysis is based on a sample of firstborn children holding rural hukou and born between 1966 and 1990
from the CFPS data.
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Figure A.4: Total effect of the second-child penalty by father’s occupation

Note: 1. Subfigures display the estimated effect of the second-child penalty on various outcome variables for
different paternal occupations, along with their corresponding 90% confidence intervals based on robust standard
errors clustered at the province-cohort level.
2. Farm is a dummy indicator that takes value one if the respondent’s father primarily worked as a farmer
when the respondent was aged 12, and zero if otherwise. Low-skill (resp. High-skill) is a dummy indicator that
takes value one if the respondent’s father was employed in an low-skill (high-skill) nonfarm occupation when the
respondent was aged 12, and zero if otherwise. I consider an occupation is high-skill if more than 50% of all
fathers employed in this occupation have attended high school.
3. Baseline controls include province-cohort fixed effects, province-group fixed effects, group-cohort fixed effects,
individual-level controls, and controls for OCP intensity before births. "Low-skill" and "High-skill" dummies are
included in all regressions.
4. The analysis is based on a sample of firstborn children holding rural hukou and born between 1966 and 1988
from the CFPS data.
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Appendix A.7 Appendix tables

Table A.1: Balancing test

(1) (2) (3) (4) (5) (6) (7) (8)
Father’s primary occupation

Father’s
age

Mother’s
age

Father’s
education

(year)

Mother’s
education

(year)

Mother’s age
at birth

Farm Low-skill High-skill

Penalty 0.472 0.242 -0.410 0.091 0.129 -0.040 0.065 -0.024
(0.444) (0.409) (0.400) (0.375) (0.346) (0.038) (0.041) (0.026)

R2 0.753 0.785 0.327 0.425 0.268 0.329 0.336 0.214
Mean dep var 58.306 55.950 5.741 3.541 23.385 0.677 0.257 0.066
Observations 2856 2823 2862 2834 2794 2894 2894 2894

Note: * means significant at 10%, ** significant at 5%, and *** significant at 1%.
1. Each column represents a separate regression. Robust standard errors in parentheses are clustered at the
province-cohort level.
2. Penalty is the fine a couple expects to pay for the second child. Farm is a dummy indicator that takes value
one if the respondent’s father was employed in an agricultural occupation when the respondent was aged 12.
Low-skill (resp. High-skill) is a dummy indicator that takes value one if the respondent’s father was employed in
an low-skill (high-skill) nonfarm occupation when the respondent was aged 12, and zero if otherwise. I consider
an occupation as high-skill if more than 50% of all fathers employed in this occupation have attended high school.
3. All regressions include controls include province-cohort fixed effects, province-group fixed effects, group-cohort
fixed effects, province-level average fine rates in 1979 interacted with gender-cohort and minority-cohort fixed
effects, as well as province-level fine rates in the three years before birth interacted with gender and minority
dummies.
4. The analysis is based on a sample of firstborn children holding rural hukou and born between 1966 and 1990
from the CFPS data.
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Table A.2: The second-child penalty and intergenerational wealth mobility

(1) (2)
Land assets Non-land assets

Imputed father’s land assets 0.147**
(0.059)

Imputed father’s land assets × Penalty 0.211***
(0.066)

Imputed father’s non-land assets 0.092
(0.056)

Imputed father’s non-land assets × Penalty 0.141**
(0.059)

Penalty -0.141 -2.198
(0.960) (6.007)

R2 0.356 0.579
Mean dep var 4.663 48.767
Observations 2851 2763

Note: * means significant at 10%, ** significant at 5%, and *** significant at 1%.
1. Each column represents a separate regression. Robust standard errors in parentheses are clustered at the
province-cohort level.
2. Penalty is the fine a couple expects to pay for the second child. Farm is a dummy indicator that takes value
one if the respondent’s father was a farmer when the respondent was aged 12.
3. See notes below Table 2 for the list of control variables.
4. The analysis is based on a sample of firstborn children holding rural hukou and born between 1966 and 1990
from the CFPS data.
5. Father’s income is imputed use the average income of men born between 1946 and 1965 in the same type of
occupations.
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Table A.3: Mincerian returns to human capital by father’s occupation and education

(1) (2)
Dep var: Log(income)

Measures of human capital: Years of schooling Height (sd)

Human capital 0.058*** 0.033**
(0.004) (0.016)

Low-skill × Human capital -0.001 0.003
(0.008) (0.031)

High-skill × Human capital 0.021** 0.009
(0.010) (0.052)

Middle school × Human capital -0.009 0.001
(0.009) (0.040)

High school × Human capital 0.022 -0.020
(0.014) (0.061)

R2 0.225 0.152
Observations 3353 3322

Note: * means significant at 10%, ** significant at 5%, and *** significant at 1%.
1. This table reports observational Mincerian relationship between human capital and log income. Robust
standard errors in parentheses.
2. Low-skill (resp. High-skill) is a dummy indicator that takes value one if the respondent’s father was employed
in an low-skill (high-skill) nonfarm occupation when the respondent was aged 12, and zero if otherwise. I consider
an occupation as high-skill if more than 50% of all fathers employed in this occupation have attended high school.
Middle school (high school) is dummy indicator that takes value one if the respondent’s father finished 9 (12)
years of schooling. The omitted group consists of children whose father was a farmer who did not finish at least
9 years of schooling.
3. Other control variables are both parents’ educational attainment, interactions between gender and an indicator
of being the first child, gender, number of siblings, and birth year dummies.
4. The analysis is based on a sample of children whose father was not a farmer, who held a rural hukou at age 3
and were born between 1966 and 1975.
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Table A.8: Examples of constructing the measure of the second-child penalty: gender

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

Panel A.
Province Liaoning Hubei Liaoning Hubei Liaoning Hubei
Year firstborn girl eligible 1985 1991 1985 1991 1985 1991
Birth year 1971 1971 1979 1979 1990 1990
Fine age 1 0 0 1.21 1.21 1.21 2.83
Fine age 2 0 0 1.21 1.21 5 2.83
Fine age 3 0 0 1.21 1.21 5 2.83
Fine age 4 0 0 1.21 1.21 5 2.83
Fine age 5 0 0 1.21 1.21 5 2.83
Fine age 6 0 0 1.21 1.21 5 2.83
Fine age 7 0 0 1.21 1.21 5 2.83
Fine age 8 1.21 1.21 1.21 0.94 5 2.83
Fine age 9 1.21 1.21 1.21 0.94 5 2.83
Fine age 10 1.21 1.21 1.21 0.94 5 2.83

Panel B. Second-child penalty by gender of the firstborn
Girl 0.36 0.36 0.61 1.13 0.00 0.00
Boy 0.36 0.36 1.21 1.13 4.62 2.83

Note: Panel A: Year firstborn girl eligible is the year since which a couple with only a daughter is eligible to have
a second child (Scharping, 2013). Fine age s is the level of fine imposed on unauthorized second births when the
firstchild was aged s using data from Ebenstein (2010). Cells in bold indicate that at these ages of the first child,
couples with only a daughter can have a second child without paying the fine whereas couples with a son have
to pay the fine. Panel B shows the second-child penalty constructed using equation 1 for boys and girls.
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Table A.9: Examples of constructing the measure of the second-child penalty: ethnicity

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

Panel A.
Province Liaoning Hubei Liaoning Hubei Liaoning Hubei
Year minority eligible 1988 2001 1988 2001 1988 2001
Birth year 1971 1971 1979 1979 1990 1990
Fine age 1 0 0 1.21 1.21 1.21 2.83
Fine age 2 0 0 1.21 1.21 5 2.83
Fine age 3 0 0 1.21 1.21 5 2.83
Fine age 4 0 0 1.21 1.21 5 2.83
Fine age 5 0 0 1.21 1.21 5 2.83
Fine age 6 0 0 1.21 1.21 5 2.83
Fine age 7 0 0 1.21 1.21 5 2.83
Fine age 8 1.21 1.21 1.21 0.94 5 2.83
Fine age 9 1.21 1.21 1.21 0.94 5 2.83
Fine age 10 1.21 1.21 1.21 0.94 5 2.83

Panel B. Second-child penalty by ethnicity of the firstborn boy
Minority boy 0.36 0.36 0.97 1.13 0.00 2.83
Non-minority boy 0.36 0.36 1.21 1.13 4.62 2.83

Note: Panel A: Year minority eligible is the year since when a couple belonging to minority groups with less than
10 million population is eligible to have a second child (Scharping, 2013). Fine age s is the level of fine imposed
on unauthorized second births when the firstchild was aged s using data from Ebenstein (2010). Cells in bold
indicate that at these ages of the first child, minority couples can have a second child without paying the fine
whereas other couples have to pay the fine. Panel B shows the second-child penalty constructed using equation
1 for minority boys and non-minority boys.
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