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Abstract

We investigate how exposure to the One-Child Policy (OCP) during early adult-
hood affects marriage and fertility in China. Exploring fertility penalties across
provinces over time and the different implementations by ethnicity, we show that
the OCP significantly increases the unmarried rate among the Han ethnicity but
not among the minorities. The OCP increases Han-minority marriages in regions
where Han-minority couples are allowed for an additional child, but the impact
is smaller in other regions. Finally, the deadweight loss caused by lower fertility
accounts for 10 percent of annual household incomes, and policy-induced fewer
marriages contribute to 30 percent of the fertility decline. (JEL codes: 131, J12,
J13,7J18)
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“No union is more profound than marriage, for it embodies the highest ideals of love,
fidelity, devotion, sacrifice, and family. In forming a marital union, two people become some-
thing greater than once they were.”

——Justice Anthony Kennedy

1 Introduction

Marriage, serving as an essential source of happiness, generates and redistributes welfare
among individuals (Zimmermann and Easterlin, 2006; Dupuy and Galichon, 2014). Since the
seminal work on the marriage market by Becker (1973, 1974), scholars apply the transferable-
utility model in family economics extensively (Rao, 1993; Edlund, 2000; Chiappori et al., 2002;
Botticini and Siow, 2003; Bitler et al., 2004; Choo and Siow, 2006; Chiappori et al., 2018). The
economic rationale of this model is that expected marriage gains shape individual behaviors and
market equilibrium.

As children are the natural fruits of marriages, this study examines marriage behavior dis-
tortion induced by China’s One-Child Policy (OCP). The OCP, which formally started in 1979,
is the most strict family-planning policies in the world. Its compulsory and strict fertility re-
strictions create a natural setting to investigate how public policies affect marriage outcomes.

First, the OCP differentially affected the expected marriage gains by assigning different
birth quotas to Han-Han (H-H), minority-minority (M-M), and Han-minority (H-M) couples.l
The local governments mostly permit both Han (H-H) couples to have only one or two children.
In contrast, M-M couples can have more birth quotas or, in some cases, are exempt from the
OCRP restrictions. Policies for H-M couples, however, are more intricate. Roughly 50% of the

provinces possess official documents that extend birth quotas for H-M couples, known as pref-

IFor simplicity, we identify only two ethnicities here — Han (H) and minority (M). In this

paper, we interchangeably use the terms “inter-ethnic marriage” and “H-M marriage.”
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erential policy regions, while the remaining provinces are designated as non-preferential-policy
regions. Second, financial penalties were charged for unauthorized births across provinces from
1979 to 2005 (Ebenstein, 2010; Wei and Zhang, 2011). In China, the penalty is also known
as “social maintenance fees” or “fertility fines” and could be several times higher than local
household average annual income in some regions. Changes in the OCP fines coincide with the
attitudes of the central government towards fertility restrictions and with the promotion aspira-
tions of provincial officials. Therefore, the implementation of the OCP provides ethnic, spatial,
and temporal variations for empirical estimations in this study.

Since expected marriage gains shape the marriage-market equilibrium, we can have a cou-
ple of testable predictions based on the variations in OCP implementation. The first prediction
is that the OCP would increase the unmarried rate of Han people because of lowered expected
marriage gains. Secondly, the OCP would relatively increase the H-M marriage rate, especially
in the preferential policy regions.” Lastly, the minorities living in preferential policy regions
have a higher value in the marriage market. To test these predictions, we conduct empirical
analysis on different outcomes in a couple of comparison groups, such as unmarried status and
fertility in Han and minority groups, and inter-ethnic marriages in preferential-policy regions
3

and non-preferential-policy regions.

Our nationally representative sample is from the 2000 Population Census, the 2005 One

2“Relatively” here means the H-M marriage rate among the married ones. The changes in
unconditional H-M marriages are difficult to predict. On the one hand, it can be negatively
affected by the decreased number of marriages in total; on the other, it could be positively
affected by a relative increase in the proportion of H-M couples.

3Notably, this comparison probably gives more conservative estimates because the compar-

ison groups could also be affected by the OCP.
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Percent Population Survey, and the 2010 Population Census in China. We restrict the sample to
those aged between 26 and 55, and start with some graphical evidence, in which we focus on the
unmarried rate at the survey, intra-ethnic marriage rate, and the number of births over different
cohorts. Observing that some provinces took stricter fertility restrictions in 1989-1995, we
divide the provinces into two groups and plot the outcomes over birth cohorts in each group.
The graphs show that: 1) among the Han people, the cohorts born after 1970 have a significantly
decreased probability of marriage in provinces with stricter restrictions relative to other ones,
while the effects are negligible among the minorities. 2) In preferential policy regions, the intra-
ethnic marriage rate significantly declines for married individuals born after 1970 in provinces
with stricter restrictions. 3) among the Han people, the fertility difference between regions
with and without such stricter restrictions is persistent and stable for the cohorts born before
1965, narrows from the late 1960 birth cohorts, and then becomes negligible afterward. These
findings collectively provide preliminary supportive evidence for our predictions.

We then employ a difference-in-differences (DID) setting for further investigation by using
variations in fertility penalties across provinces over time. The key independent variable is the
mean value of the fertility fines in the hukou province of the birth cohorts when aged 16-25.
Based on the data from Scharping (2003), the OCP fines are calculated as a multiplier of annual
household disposable income at the province level. The covariates include birth cohort, hukou
provinces, gender, age, interactions between gender and age, type of hukou (urban/rural), and
provincial-specific linear birth cohort trends. The linear birth cohort trends are included to
capture the heterogeneous trends across regions in China.

The results show that a one-unit increase in the fine rate leads to a significant rise of 2
percentage points in the unmarried rate for Han individuals (45 percent of the mean). In com-

parison, the estimate for minorities is only 0.6 percentage points (10 percent of the mean).
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We also find that OCP affects the marriage status among the Han people when they are young
rather than throughout the entire life cycle. Besides, among the married Hans, a one-unit in-
crease in the OCP fine rate leads to a rise of 0.60 percentage points in H-M marriages in the
preferential policy regions but only 0.18 percentage points in non-preferential policy regions.
Meanwhile, in the same econometric framework, we find that a one-unit increase in the fertility
penalty rate leads to 0.06 fewer births (3 percent of the mean) for Han women.* Based on the
sufficient statistic approach (Chetty, 2009), we estimate that social welfare loss caused by the
policy-induced lower fertility accounts for up to 10 percent of the annual household income.
We further decompose the fertility effects into different marital statuses (Heckman et al., 2013)
and find that the policy-induced fewer marriages could explain almost 30 percent of the policy-
induced fertility decline and welfare loss. In contrast, we do not observe any significant impact
on fertility among minorities.

Finally, we provide consistent evidence of a higher market value for minorities in the pref-
erential policy regions. Among H-M couples in the preferential-policy regions, the minorities
are more likely to marry educated Han people in the presence of higher OCP fines. In contrast,
among the Hans or the minorities in the non-preferential policy regions, we do not find any
significant association of the OCP fine rate with spousal education.

Our findings contribute to several ongoing themes in the literature. First, by showing how
exposure to the OCP during early adulthood affects marriage outcomes, we build up the ex-

tensive literature about the effects of public policies on marriage behaviors (Blank et al., 2009;

“Tt is important to quantify how the OCP affects fertility in China because such estimates
provide essential references to the dead-weight loss of social welfare (Chetty, 2009; Hendren,
2016; Kleven, 2021). Such investigation also enables us to estimate how much the fewer mar-

riages induced by the OCP contribute to fertility reduction.
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Buckles et al., 2011; Stevenson, 2007; Gayle and Shephard, 2019; Persson, 2020). For in-
stance, Blank et al. (2009) show that the minimum age of marriage laws in the US lowered the
incidence of young marriage. Buckles et al. (2011) find that a higher cost of marriage because
of blood test requirements leads to a significantly smaller number of marriages. Consistently,
previous researchers have found that marriage outcomes can also be affected by other public
policies, including divorce laws (Stevenson, 2007), income taxes (Gayle and Shephard, 2019),
and social insurance (Persson, 2020).

Our findings contribute to the literature that estimates the consequences of the OCP.> Previ-
ous researchers have investigated a series of outcomes, such as fertility (e.g., Schultz and Zeng,
1995; McElroy and Yang, 2000), the male-to-female sex ratio at birth (Ebenstein, 2010; Li et
al., 2011), reported twinning rate (Huang et al., 2016), crime rate (Edlund et al., 2013), saving
rate (Wei and Zhang, 2011), and human capital accumulation (Huang et al., 2021), etc. How-
ever, the marriage outcomes have so far been under-explored. We add to the ongoing literature
by showing the impacts on marriage market outcomes for the first time.

Our findings also highlight the importance of marriage distortion when estimating the im-
pact of the OCP on fertility. Although there is an established strand of literature about the
fertility consequences of the OCP (e.g., Schultz and Zeng, 1995; McElroy and Yang, 2000;
Zhang, 2017), these investigations mainly focus on contemporaneous fertility reduction and

obtain mixed findings.® In contrast, the lagged effects on fertility and the role of marriage

>Zhang (2017) provides a comprehensive review of the literature about China’s One Child
Policy.

For example, Schultz and Zeng (1995) find that the role of the OCP in fertility reduction
is small, while McElroy and Yang (2000) find a significant reduction in fertility among rural

households.
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receive much less attention. Our estimates fill in this gap by showing that exposure to the
OCP during early adulthood is associated with delayed marriage and lowered fertility in later
life. We find that the decreased number of marriages plays a significant part in policy-induced
fertility reduction.

We organize this paper as follows: Section 2 introduces the context of this study, especially
the background of the OCP and several testable predictions based on the expected utility of
various marriages. We introduce the data in Section 3 and provide descriptive evidence for the
consequences of the OCP in Section 4. Section 5 presents the empirical strategy and the results.

We conclude and discuss the results in Section 6.

2  Context: Ethnicity and One-Child Policy in China

This section introduces the context of this study. We start with an introduction to ethnicities
in China. Then, we introduce the relevant details about OCP and briefly discuss which theory
would predict what should happen as the OCP environment changes.

2.1 Ethnicities in China

China officially has 56 ethnicities. Soon after the founding of the People’s Republic of China
in 1949, the central government initiated a monumental project of ethnic identification.” The
main part of this project was finished in 1957, but follow-up revisions continued until the 1970s.
Based on cultural characteristics and the groups’ willingness, minorities were officially into 55
ethnic groups.

According to the regulations on Household Registration of the People’s Republic of China,

"In the 1953 population census, more than 400 groups applied for national minority status
(Fei, 1979). With guidance from a few Western-educated anthropologists, hundreds of research
teams were sent to conduct fieldwork and collect information about the history, language, and

customs of each group.
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every newborn’s ethnicity should be registered in the hukou system in the first month after
birth. For the intra-ethnic couples, the ethnicity of the children should follow that of their
parents. The children of the inter-ethnic couples can identify with either the father’s or the
mother’s ethnicity (Jia and Persson, 2019). Ethnic misrepresentation is illegal and is strictly
controlled and monitored by the government, making it difficult to make a fake claim.

According to the 2010 census, the Han ethnicity makes up 92 percent of the population,
while all other 55 ethnic groups account for the remainder. The largest minority group cur-
rently in China is Zhuang, with a population of 16.9 million in 2010. The smallest minority
group, the Keba, has only 3,682 members. Appendix Figure A1 shows the geographic distri-
bution of all 56 ethnic groups. The current geographic pattern of ethnic distribution is mainly
the result of Chinese migration history (Poston Jr and Shu, 1987). The map shows that most
minority groups concentrate in specific regions or provinces. For example, over 90 percent of
the Zhuang minority people live in the Guangxi Autonomous Region, and over 95 percent of
Tibetan minority people live in the Tibet Autonomous Region. Notably, most ethnic minority
groups live in regions on the western or northeastern border and are usually poorer.

2.2 One-Child Policy

The central government announced China’s OCP first in 1978. It then appeared in the amended
Constitution of 1982. In recognition of the diversity of demographic and socioeconomic condi-
tions across China, the central government issued “Document 11” in February 1982 to autho-
rize local governments to issue specific regulations. Two years later, the Central Party Commit-
tee further issued “Document 7”, which formally devolved the responsibility of policymaking
from the central government to the provincial governments. “Document 77 stipulated that
provincial governments should make regulations regarding birth control in accordance with

local needs and conditions, and these regulations only needed to be approved by the provincial-
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level Standing Committees of the People’s Congress.

2.2.1 The OCP Implementation for Different Types of Couples

China is a populous country with complicated ethnic issues (Sautman, 1998; Kaup, 2000; Ma,
2007),® and thus governments have a strong commitment to “inter-ethnic harmony” and “na-
tional unity.” Therefore, while most H-H couples were permitted to have only one or two chil-
dren, M-M couples often enjoy more birth quotas or have even been considered exempt from
the OCP restrictions.

Since H-M couples only capture 3 percent of the population and receive less attention,
provincial governments can decide whether to implement preferential policies to H-M couples.
We collected data regarding the exemption terms for H-M couples in every region from the
National Health and Family Planning Commission of China website. Appendix Figure A2a
shows that preferential policies apply in half of the provinces.

Such preferential terms for H-M couples generally started in the early 1980s and are usually
time-invariant. The provinces with preferential policies tend to have more minorities, possibly
because local governments did not want to come across mass resistance and complaints, es-
pecially from minority groups. For example, Qinghai province, one of the provinces with the
highest proportion of minority individuals in China (39 percent), legally allows H-M couples
an additional birth. The policy states that “families are permitted to have one additional birth
if one or both sides of the couple are from minority groups.” However, in some cases, such
relaxation is not as much as that for minority couples. For example, there are usually addi-
tional terms on H-M couples’ extra birth quota, such as “there should be 3-5 years birth space

between the previous and the permitted additional births.”

8Ma (2007) listed ten of China’s ethnic problems that are worthy of academic attention, and

the first one among them is ethnic identification and nationalism.
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However, in the regions without a preferential policy for H-M couples, policy implementa-
tion for H-M couples is a “gray area.” Notably, the absence of such a preferential policy does
not mean the H-M couples are strictly forbidden to have another birth. Based on our anecdotal

evidence, this issue strongly depends on the attitudes of local officials about H-M couples.

2.2.2 Variation in the OCP Fines across Regions and over Time

Since the central government authorized local governments to specify fertility regulations at the
beginning of the OCP, there has been considerable variation in policy implementation across
provinces and over time. The measure we use for the strength of OCP implementation is the
province-level average financial penalty for an unauthorized birth from 1979 to 2005 (Eben-
stein, 2010; Wei and Zhang, 2011). The OCP penalties, also known as ‘“social maintenance
fees,” were formulated in multiples of yearly household income. Appendix Figure A2b plots
the pattern of fertility penalties from 1979 to 2000 in each province, and the changes of penalty
rate in different provinces generally happen differently in timing and magnitude.

In this paper, we use variation in fertility fines (see Appendix Figure A2b) to identify the
effects of the OCP on marriage outcomes. It is necessary to know why the government changed
the tax rates on unauthorized children. Indeed, the changes in the OCP fines were mostly driven
by the attitudes of the central government towards birth control and the promotional ambition
of local officials.

At the beginning of the OCP, Vice Premier Chen Muhua emphasized the necessity to pass
new legislation imposing a “tax” on unauthorized children to encourage compliance. Legal
measures such as monetary fines and subsidies were employed in 1979. The central government

provided guidance fertility fines, but local governments had the latitude to modify them.’

“Throughout the process, it has been subnational leaders, rather than the central govern-

ment, who have faced the practical difficulties associated with collecting high fines, such as
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To help manage the practical difficulties experienced in earlier years, the Communist Party
Central Committee (CPCC) issued several documents in the early 1980s as guidelines for local
implementations, allowing even greater flexibility in local family-planning practices (Green-
halgh, 1986; Greenhalgh and Winckler, 2005). Since local governments cared about social
stability and faced much resistance from the masses, they had little incentive to set high fine
rates. As shown in Figure A2b, the fine rates in many provinces went down in 1982-1984,
when the central government formally authorized local governments to design region-specific
regulations. Fewer changes in the fine rates had happened in the period 1984-1988.

In the late 1980s, the central government noticed the high birth rate and thus established a
link between OCP performance and the promotion of local officials.'® According to Appendix
Figure A2b, the national average fine rate increased from 0.82 to 2.99 times of annual household
incomes from 1989 to 1992, just after Li Peng’s speech. This increase is significantly larger than
the increases observed in any other period. In March 1991, family planning was listed among

the three basic state policies in the Eighth Five-Year Plan passed by the National People’s

resistance and complaints. For example, Guangdong Province once received over 5,000 letters
complaining about the implementation of the One-Child Policy in a single year. In the first few
years, some provincial officials complained, “There is no more difficult task in the world than
the OCP implementation.”

10As Greenhalgh and Winckler (2005) wrote in the book Governing China’s Population:
“Addressing governors in spring 1989 Li Peng (current premier) said that population remained
in a race with grain, the outcome of which would affect the survival of the Chinese nation. To
achieve subnational compliance, the central government must supplement the policy with more
careful management by objectives. At a meeting on birth policy in the premier’s office, Li Peng

explained that such targets should be ‘evaluative.”

10
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Council. This document explicitly set an objective that the natural population growth rate
should decrease to less than 1.25 percent on average in the following decade. To achieve
such a challenging goal, the national leaders employed a “responsibility system”, in which
the performance in OCP implementation was linked to the promotion of local officials. The
“responsibility system” induces provincial leaders to set high fine rates and compel local cadres
to enforce them. For example, shortly after the establishment of this “responsibility system,”
most newly inaugurated provincial governors increased OCP fine rates.

We find that the promotion incentives of provincial officials could be the main force driving
the changes in the penalty rates, and the strength of such an incentive depended on the gover-
nor’s characteristics.!! As reported in Appendix Table A1, among the 17 “obvious” increases
of fine rate in 1989-1992, 12 occurred in the first two years of the tenures of new provincial
governors.!? Besides, the average age of these 17 provincial governors was less than 56 years
old in the year of fine increases, while the average age of other provincial governors was 58

years in 1990.3

"We also investigate the placements of former governors whose successors raised the fine
rate by more than one- year’s household income. We find that these former governors were at
least as successful as their peers in their political careers. In some sense, these former provin-
cial governors were more successful than their peers. Several of them, such as Rongji Zhu,
Changchun Li, and Guanzheng Wu, even became political leaders of the central government.
We do not find any information showing that any provincial governors were displaced due to
bad performance in OCP implementation.

I2A “obvious” increase means that the OCP fine rates increased during 1989-1992 and
reached a level higher than an average household’s annual income.

13When comparing the birth years of the 17 governors with others, they are slightly younger,

11
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The central government created some institutions and laws for the effective enforcement of
the OCP. Population and Family Planning Commissions (PFPC) were set up at every level of
government to carry out registration and inspection work. A large-scale public birth control
campaign was launched during the 1980s, and an effective curb on population growth was
among the highest priorities for local officials. Local PFPCs can collect fines from households
who had unauthorized births directly and sue those who did not pay fines as required. The
provincial governments also used other measures to penalize fertility violations. For example,
unauthorized children were not eligible for registration in the hukou system if their parents had

not paid the fines.

2.2.3 Potential Marriage Distortion under the One-Child Policy

Economists consider children as homemade consumer durables in marriages (Becker, 1973,
1974). Therefore, fertility restrictions could undermine expected marriage gains. Meanwhile,
according to the classical model developed by Becker (1973), Becker (1974) and Choo and
Siow (2006), the equilibrium marriage outcomes are shaped by the expected utility gains of
different marriage choices. Yet, most previous models fail to directly connect the expected
utility from the number of children with marriage choices. On the one hand, marriage mod-
els like Choo and Siow (2006) do not explicitly include children. In their models, parents’
transferable utility could come from both children and other sources (Chiappori, 2020). On the
other hand, traditional economic models of fertility do not rely on marriage choices, simply
assuming that children transfer utility to the parent(s) (Doepke et al., 2022). To formalize the
equilibrium marriage outcomes, we combine these models and incorporate fertility restrictions
into the theoretical framework from Choo and Siow (2006).

Online Appendix Al describes the details of the theoretical framework. Because the ex-

with a p-value of 0.07.

12
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pected utility determines the likelihood of marriage, we can intuitively expect several marriage
consequences based on Appendix Figure A3.

Prediction 1: The OCP fines increase the unmarried rate among Han people, and the effect
is smaller among the minorities. Han people are more likely to delay their marriages or stay
single because their expected gains from marriage become less. In contrast, the effects of
stricter fertility restrictions among the minorities should be smaller because their expected gains
are less affected.

Prediction 2: Compared to the non-preferential policy regions, the OCP fines will relatively
increase the number of inter-ethnic marriages in the preferential policy regions. In the pres-
ence of such preferential policies, inter-ethnic marriage could be a way to have more children
without paying fines. Therefore, a higher level of OCP fine rate would induce relatively higher
incentives for the H-M marriages among those who choose to marry. In contrast, the incen-
tive is weaker for the people in the non-preferential policy regions. However, it is difficult to
predict the policy-induced changes of unconditional H-M marriages. On the one hand, it could
be decreased number of marriages; on the other, it could be positively affected by a relatively
increased proportion of H-M couples.

Prediction 3: In the preferential-policy regions, the OCP fines will increase the value of mi-
norities in the marriage market. Since a minority spouse in preferential policy regions can share
additional birth quotas with Han people through marriage, the demand for minority spouses
should increase with fertility fines. In other words, the identity of a minority will have a higher
market value and subsequently increase spousal quality in matching decisions of marriage. In
the later analysis, we measure the marriage value (or spousal quality) by spousal education as

frequently applied in the previous literature (Charles and Luoh, 2010; Shenhav, 2021).
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3 Data

The primary data sets used in this study are the 2000 Population Census, the 2005 One Percent
Population Survey, and the 2010 Population Census (referred to as Census 2000, Mini Census
2005, and Census 2010 hereafter). All the data sets include gender, education level, year and
month of birth, region of residence, type of hukou (urban/rural), hukou province, ethnicity, mar-
ital status, and number of children. The data also contains birth history information for women.
The relationship between each member and the household head is also available (e.g., spouse,
offspring, siblings, parents), and we use it to identify couples within households.Based on the
responses to questions regarding marital status and spouse ethnicity, we have three outcomes
in the marriage market: being unmarried, being in an intra-ethnic marriage (i.e., H-H or M-M
marriage), and being in an inter-ethnic marriage (i.e., H-M marriage).

We restrict our sample to those between the ages of 26 and 55 at the survey time. The ques-
tionnaire classifies marital status into five groups: unmarried, in the first marriage, remarried,
divorced, and widowed. We retain only those who were single, in first marriages, and remar-
ried.'* Appendix A2 presents a comprehensive overview of the summary statistics for our final

sample.

4 Graphical and Preliminary Analysis

Before regression analysis, we provide some descriptive evidence for the impact of the OCP

on marriage and fertility outcomes. We divide the provinces into two groups and define the

4We drop the divorced and the widowed for two reasons. First, we do not have spousal
information for those divorced and widowed. Second, the divorced and widowed people only
capture 3 percent in the whole sample, and thus dropping them should not drive our results
much. As part of robustness checks, we examine the associations between the OCP fines and

divorced or widowed status, and the results show no significant correlations.
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provinces with increased fertility fines in 1989-1995 as the “treated” group and the others as
the “control” group. Figures 1-3, we plot the means of the outcome variable against the birth
cohort for each group, together with the mean difference between the two groups. To present the
basic patterns more formally, we plot the 95 percent confidence interval for the mean difference
denoted by dots and highlight the F-statistics for the pre-trends in the cohorts born before 1965
on the left-hand side. Moreover, we pool all of the cohort years in a simple regression and test
the outcome differences between the cohorts born before 1965 (i.e., unexposed cohorts) and
after 1970 (i.e., fully exposed cohorts) on the right-hand side.

Unmarried status at the survey. Panel A of Figure 1 shows how the proportion of the
unmarried changes over birth cohorts for Han people. The diamond line represents the birth
cohort trend for the provinces with fine increases during 1989-1995 (the treated group), and
the dotted line represents the other provinces. The unmarried rate at the survey is much higher
among later cohorts, such as those born after 1970, because they are younger and could still be
in the marriage market. The dashed line plots the differences between the two. The post-1970
cohorts in the treated group are exposed to higher OCP fines in their young adulthood than
those in the control group. Consistently, the unmarried rate at the survey among post-1970

birth cohorts also increases more rapidly in the treated group.
[Figure 1 about here]

The gap increases from about zero in the cohorts born before 1970 to almost 2 percent
for those born after 1970. By comparing the cohorts born before 1965 with those born after
1970, we get an F-statistic of 18.4, implying that the gap increases are statistically significant.
Therefore, the preliminary evidence shows that, for the Han people, exposure to higher fertility
fines in young adulthood induces a lower chance of marriage.

As a comparison, Panel B of Figure 1 shows the patterns for minorities. We use the same

scales for the y-axis so that the magnitudes in both panels are comparable. Consistent with
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Panel A, the unmarried rates at the survey also increase dramatically among the post-1970 birth
cohorts. However, the treat-control difference in unmarried rate at the survey (as shown by the
dashed line) does not present any increase pattern, with a statistically insignificant difference
between the cohorts born before 1965 and those born after 1970 (p-value = 0.88). In sum, we
do not find any significant evidence that higher fertility fines reduce the number of marriages
among minorities.

Intra- and inter- ethnic marriage. We employ the same methodology to investigate intra-
and inter-ethnic marriages. Different from the above, we cannot compare between ethnicities
because both ethnicities are involved in these marriages. Exploring the different policies for
H-M marriages in different regions, we conduct a parallel analysis by the regions where H-M
marriages can have another birth or not.!

We confine the sample to the married ones here, considering that unconditional intra-ethnic
marriage rates are also affected by the unmarried rate at the survey (Appendix Figure A4).
Using the same methodology in the above analysis, we plot the intra- ethnic marriage rate over
the birth cohort in Figure 2. As Panel A shows, the intra-ethnic marriage rate in preferential
policy regions declines. More importantly, the decline is statistically and economically more
significant in provinces that experienced the fine increases during 1989-1995. Panel B presents
the results for regions with no preferential policy for H-M marriages. The intra-ethnic marriage
rate remains stable over the birth cohorts, and there is no significant trend between the two
groups (p-value = 0.5). Therefore, this descriptive analysis provides consistent evidence for the

predictions about inter-ethnic marriages.

15 Appendix Figure A4 shows the intra-ethnic marriage rate over birth cohort and shows that
the intra-ethnic marriage rate declines more significantly in the regions where H-M marriages

can have another birth.
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[Figure 2 about here]

Fertility. The census data collects the information of the fertility history for adult women.
We then use the same method to analyze the impact on the number of births.!® Panel A of
Figure 3 shows the fertility trends over the birth cohort for the Han ethnicity. Fertility declines
in regions both with and without fine increases. In the regions with fine increases in 1989-1995,
fertility is significantly and persistently higher in birth cohorts before 1970. The dashed line
shows that the fertility difference between regions with and without fines increases is persistent
and stable for the cohorts born before 1965. Starting from the late 1960s birth cohort who were
aged 20-25 when the fines increased during 1989-1995, fertility declines more dramatically
in regions with such fine increases. As a result, the fertility gap narrows from the late 1960
birth cohorts and then becomes negligible afterward. Panel B of Figure 3 presents the results
for minorities. Although the number of birth declines throughout all birth cohorts, there is no
apparent trend between the two groups (p-value = 0.45). Collectively, the descriptive analysis
suggests that those exposed to stricter OCP implementation during early adulthood would have

lower fertility later in life.
[Figure 3 about here]

Although we assist the graphical presentations with formal statistical tests, we should note
that the descriptive analysis above provides only preliminary evidence, which is not solid
enough. For example, the patterns shown above could only reflect the different age profiles
for Hans and minorities. The different birth cohort trends across provinces could be another
critical confounding factor. Therefore, to address these concerns, we estimate the impact of
the fertility fines during early adulthood on marriage and fertility outcomes with regression

analysis in the next section.

16To ensure we have some cohorts born before 1965, we drop the 2010 census data in this

investigation.
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S Empirical Design and Results

In this section, we conduct regression analysis to estimate the impact of the fertility fines during

early adulthood on marriage and fertility outcomes.

5.1 Econometric Framework

To study the impacts of the OCP on marriage and fertility outcomes, we use variations in the
fertility penalties across provinces over time to identify the impact of the OCP fines. Consider-
ing heterogeneity in marriage markets between Hans and minorities, we divide the sample by
Hans and minorities and conduct the following regression for the two groups separately:!’

Yipor = Bo+ ﬁlFineé?fzs +Djpp; + 8+ 8, + T, + & (1)

where the dependent variable, Y;,,, is the outcome variable of an individual i of birth cohort

b in province p and year ¢, which can be whether individual i is married or not, or to what

16—-25

ob is the mean

marriage category he or she belongs. The key independent variable, Fine
value of the fertility fines in hukou province for birth cohort when aged 16-25. The coefficient,
Pi(s), is of central interest, as it captures the effects of the OCP fines during early adulthood
on marriage and fertility outcomes.

D;,p: denotes a group of control variables, including the indicators of gender, age, interac-

tions between gender and age, and type of hukou (urban/rural). The dummies of gender, age,

"There are good reasons to conduct the regressions by Hans and minorities. First, the OCP
aims to restrict the population of Han people rather than minorities, and thus we expect differ-
ential effects of fertility penalties on the unmarried status for the two groups. Second, since the
numbers of Han and minority people involved in H-M marriages are the same but the H-M mar-
riage proportions in each group are significantly different because of different population sizes,
it may be more straightforward to interpret the estimates if we conduct regressions separately

for the two groups.
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and the interactions between the two are included to capture the gender differences in level
and age profiles. Dummy of type of hukou (urban/rural) is controlled to capture time-invariant
differences between urban and rural regions.

Since the key independent variable, F ine;?fzs, is measured at the province-birth cohort
level, we include the indicators of birth cohorts (&) and hukou provinces (0,) to capture the
time-invariant differences between the birth cohorts and across different provinces.

Besides the control variables mentioned above, we further control for the provincial-specific
linear birth cohort trends, 7T}, to capture heterogeneous trends across regions in China. For
example, the culture and the preference for marriage and fertility may change over time. It is
likely that these trends are different across provinces and can thus correlate with the fertility
fines. Including these specific linear trends in birth cohorts can partly address this concern.

Since the key independent variable, F ine;?;zs, is at the province-and-birth-year level, we
cluster the standard errors at the province level to allow auto-correlation within the same
province for all the regression results. We may underestimate the accuracy here because the
standard errors could be overestimated when clustered at the provincial level.

By controlling for the above covariates, we use the variation across provinces over the
birth cohort to identify the effects of the OCP. The exogeneity of this variation should not
be taken for granted. Thus we mitigate the endogeneity concern in several ways. First, as
shown in Appendix Table A1, we document that most of the massive changes in fertility fines
happened immediately after the central government emphasized the role of birth control in
promoting local officials. Most changes occurred shortly after the inauguration of the new
provincial governors. Second, in Appendix AS.1, we also present further evidence by showing

no significant correlations between the fine rate and the contemporaneous macro-economic

indices on the province level. Therefore, it is reasonable to believe that the change of fine rate
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is independent of people’s marriage behaviors.

To further examine the validity of the estimates, we conduct the regressions in a couple of
comparison groups. Specifically, we analyze the unmarried status and fertility outcomes at the
survey by Hans and minorities. Since the Hans have greater restrictions, we expect the impacts
on unmarried status and fertility should be more salient among Han people than among minority
people. In comparison, if the impact of the OCP fines on unmarried status and fertility were
driven by some confounders that correlate with both local OCP fine rates and the outcomes, the
regression results should be similar for both ethnicity groups.

When the outcomes are intra- or inter-ethnic marriages, the minorities may not be an ideal
comparison group because they are involved in the marriages. In this case, we divide the sample
according to whether there is a preferential policy for H-M couples and then conduct regres-
sions with subsamples separately. Specifically, we expect that the impact of the OCP fines on
the likelihood of inter-ethnic marriage should be larger and more significant in the regions with
a preferential policy than in the regions without such a policy. Correspondingly, we divide the
sample based on ethnicity and preferential policy throughout the paper for consistency. There-
fore, we compare the difference between the outcomes from Han and minorities (or regions
with and without a preferential policy for H-M couples) in a similar spirit of a triple-difference

setting. 1

181t is noteworthy that this comparison probably gives more conservative estimates because
the comparison groups are also affected by the OCP. For example, in most cases, minority
couples can usually have one more authorized birth than Han couples, but they are still not
completely exempted from OCP regulations. Besides, in the regions without a preferential pol-
icy for H-M couples, the policy implementation for H-M couples is a “gray area.” No specific

document saying that H-M can have additional births does not mean that the restrictions on the
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5.2 Impact of the OCP on Marriage Outcomes

Table 1 reports the OLS estimates for the impacts of the OCP on marital status. In this table,
we mainly consider the two marriage outcomes: unmarried status at the survey in the full
sample and inter-ethnic marriage (i.e., H-M marriages) in the married sample. Note that all the
dependent variables are multiplied by 100, so the coefficients should be interpreted as changes
in percentage points. For each outcome, two columns report the results for the Han people and
the minorities, respectively. Panel A shows the results for all the regions. Panel B and Panel
C show the results when dividing the sample into two groups, those in the preferential policy

regions and those in the non-preferential policy regions.
[Table 1 about here]

Unmarried status at the survey. The first two columns in Table 1 show the results for un-
married status. The estimates in the first two columns suggest that an increase in the OCP fines
by one year of local household income predicts a rise of 2 percentage points in the unmarried
rate for Han individuals (45 percent of the mean). In contrast, the comparable estimate for
minorities is only 0.6 percentage points (10 percent of the mean). The difference between the
two is 1.4, which is also significant (p-value = 0.07). Therefore, the effects of the OCP fines
on unmarried status for Han are stronger than those for minorities on both absolute and relative
scales.

The effects of the OCP fines on unmarried status are larger and more significant in non-
preferential-policy regions. For example, a one-unit increase in OCP fines leads to a substantial
increase of 0.9 and 2.2 percentage points (i.e., 19 percent and 50 percent of the means) among
the Han people in preferential-policy regions and non-preferential policy regions, respectively.

In contrast, the effects of the fertility fines are much smaller and less significant for minori-

ties. In the preferential policy regions, the sign of the coefficients for the minorities is even

H-M couples are as strict as those on H-H couples.
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negative, which is consistent with our prediction. As the fine rate increases, minority people
would become relatively more valuable on the marriage market if the fine rate increases because
they can exchange their additional birth quotas at higher prices.

Inter-ethnic marriage. To further investigate how the OCP affects inter-ethnic marriages,
we confine the sample to married couples and present the results in columns 3 and 4 of Table
1. The two columns report the results for Hans and minorities, respectively. Among married
couples, the OCP fines significantly increase inter-ethnic marriage for Han people. A one-unit
increase in OCP fines leads to H-M marriage rates 0.28 percentage points higher among the
Han people (17 percent of the mean). The magnitude of the coefficient for the minorities is
larger but insignificant.'

We then divide the sample according to whether there is a preferential policy for H-M cou-
ples in that province and show the results in Panel B and Panel C. The results show that the
observed effects are mainly contributed by the preferential policy regions. The impact of the
fines on H-M marriages is positive and significant for both Hans and minorities in the prefer-
ential policy regions. Compared to those in non-preferential policy regions, the magnitude of
the coefficient for Hans is three times larger in the preferential policy regions. Due to the large

standard errors, the difference is only significant at the 15 percent level (p-value = 0.14). For

19 As shown in column 3 of Table 1, the percentage among the Han people is 19.7 percent in
preferential policy regions, similar to 17 percent in non-preferential policy regions. However,
it is notable that most of the effects on H-M marriages are driven by minorities in preferential
policy regions. Specifically, compared to non-preferential policy regions, the OCP impacts
among the minorities in preferential regions are significantly larger in both level and percentage
terms. In non-preferential policy regions, the effects on H-M marriages for the minorities are

even negative.
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minorities, the difference is significant at the 5 percent level (p-value = 0.03). In the regions
without such a preferential policy, the estimate for the minorities is even negative. One possible
explanation is that in the non-preferential-policy regions, the flexible birth quota is valid only if
the minority individuals were to marry other minority individuals. Therefore, they had weaker
incentives to marry Han people.?’

Marriage timing and implications. Examining the effects on the unmarried status by age
could inform us about whether people are forgoing marriage altogether, or merely delaying
it. If the OCP delays marriage for someone who will eventually marry, the effect of OCP on
marriage would disappear for individuals above a certain age. In other words, the results of the
first two columns in Table 1 might imply that people living in regions with higher fine rates
tend to marry later.

To explore this possibility, we start with restricting the sample to the fully-exposed cohorts
(born 1970-79) and investigate how changes in exposure to the policy (i.e., differences in OCP
fine increases) affect the unmarried rate between the ages of 26 and 40. In the same spirit as
Figures 1-3, we divide the provinces into two groups and define the provinces with increased
fertility fines in 1989—-1995 as the “treated” group and the others as the “control” group. In
Figure 4, we plot the means of the unmarried rate for both groups over age group in Panels A
and C, together with the mean difference and the corresponding confidence interval between

the two groups for each age in Panels B and D.
[Figure 4 about here]

We could observe that (1) in Panels A-B, differences in the unmarried rate at the survey
are significantly distinguishable from zero when Han people younger than 36 but insignificant

when older than 36; (2) among minorities (Panel C-D), differences in the unmarried rate at

20 Appendix Table A3 also shows the effects of the OCP fines on intra- and inter-ethnic

marriages in the full sample.
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the survey are insignificant over different ages. As an alternative, we also directly compare
the unmarried rate of fully-exposed cohorts (1970-74) and partially-exposed cohorts (1965-69)
between 31 and 40 among Han people in Appendix Figure A5. Again, for Han people with
different exposure to the OCP, we find the difference declines as age grows, which becomes
statistically insignificant at ages over 35. These findings collectively suggest that the OCP
effects on marriage attenuate when individuals become older. Yet, we should be cautious in in-
terpretation because such comparisons are confounded by year effects (or census wave effects).

Given that we could observe the age at marriage for each person in the census data, we also
examine the impact of OCP fines on unmarried status at different ages using formal regressions.
In practice, we drop those who do not reach the corresponding age from the sample because of
missing information on marital status. The specification is similar to equation (1), except that
the outcome variables are whether married at the corresponding age, based on each individual’s
marriage history.?! Coefficients of OCP fines on unmarried rate ar the corresponding age
for each regression are reported in Appendix Table A4 and plotted in Appendix Figure A6.
Consistent with the results about unmarried status above, the estimates are significant for Han
people but smaller and insignificant for the minorities. More importantly, we could observe
that the estimates are only significant when the lower bound age cutoff is below 35 years old
but not for the age cutoff above 35, suggesting that OCP affects the marriage status when they
are young rather than throughout the entire life cycle. Overall, this formal analysis provides
further support for the argument that the decrease in marriages could be mainly attributed to

late marriage instead of remaining single throughout life.

2INotably, our sample restriction could induce sample selection issues. When the age floor
rises, the sample increasingly consists of those too old, even if we have controlled for fixed

effects of age and birth cohorts.
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5.3 Impact of the OCP on Fertility

Because the reduced-form elasticities are sufficient statistics for the deadweight loss of social
welfare (Chetty, 2009; Hendren, 2016; Kleven, 2021), whether and to what extent the OCP
affects fertility in China is an important question.>?

Since the OCP decreases the likelihood of getting married, as shown in the previous section,
it is natural to investigate how much fewer marriages contribute to policy-induced lower fer-
tility. We can answer this question with the census data. First, following the same framework
as equation (1) , we estimate the impact of the OCP fines during early adulthood on fertility
in the fertility sample (i.e., females born before 1980 who are between 26 and 45 years old).
Then, we investigate how much the marriage outcomes (i.e., unmarried, inter-ethnic marriage)
can explain the fertility reduction.

Fertility. Table 2 shows the OLS estimates results. The first two columns show the results
without controlling marital status. The estimates in column 1 of Panel A suggest that a one-
unit increase in the fertility penalty rate leads to 0.06 fewer births (3 percent of the mean)
for Han women. In contrast, we do not find any significant impact among the minorities in
column 2. The difference between the estimates is significant at the 10 percent level as well (p-
value= 0.06). We also do not find systematic differences when dividing the sample according

to whether or not there is a preferential policy on the province level (see Panels B and C). 2

22There is a long debate in the literature about the impacts of the OCP on fertility (Zhang,
2017). For example, Goodkind (2017) shows that the OCP leads to a population decline of 400
million by 2015. However, others argue that socioeconomic factors, instead of the policy, could
be key drivers (Greenhalgh, 2018; Wang et al., 2018; Zhao and Zhang, 2018).

23 Appendix Table A5 also provides the impact of the OCP on fertility across different types

of couples.
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Welfare implications. As mentioned before, the OCP can induce welfare consequences
through changing fertility. Our estimate adds to the debate on how the OCP contributes to
fertility declines in the past few decades in China. Specifically, as shown in Figure 3, the total
fertility rate declines from 1.9 among the 1960s birth cohorts to 0.9 among the post-1975 ones.
Our estimates suggest that, as the average fine rate at ages 16-25 increases from 0.75 to 2.45,
exposure to the OCP in early adulthood explains up to 9 percent of the fertility decline.?*

This estimate also has a welfare implication about the deadweight loss caused by policy-
induced lower fertility. Based on the previous literature, such as Chetty (2009), the demand
elasticity with respect to the tax is a sufficient statistic to estimate the social burden. As the
average number of unauthorized births in the sample is 0.4, the estimate in column 1 of Panel
A gives an elasticity of unauthorized birth of about -0.14. Then, assuming the elasticity can be
generalized to the full population in the period we study as a constant, we find that the welfare
loss caused by the policy-induced fertility decline is 10 percent of annual household income.
This back-of-the-envelope calculation provides a novel insight into the social burden caused by

the OCP.
[Table 2 about here]

Decomposition. Under the OCP, people in young adulthood can expect restrictions on fer-
tility and change their marriage behaviors accordingly. The new marriage outcomes such as
a higher unmarried rate will, in turn, lower the fertility rate several years later. Therefore, we
can further decompose the effects of OCP on fertility into two components: policy-induced
fewer marriages and fewer births per marriage. Following Heckman et al. (2013) in decom-

posing policy impacts into different channels, we quantitatively estimate the contributions of

24Fertility declines 1.1 and the estimate suggests that the OCP contributes by 0.056%(2.45-

0.75) = 0.095.
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the marriage market to the OCP effects.> Overall, we find that around 27 percent of overall
reduced fertility could be explained by unmarried status at the survey among the Han peo-
ple. Consistently, unmarried status at the survey could account for about 16 percent and 28
percent, respectively, for fertitlity declines among Han ethnicity in preferential-policy regions
and non-preferential-policy regions. Moreover, the explaining power of inter-ethnic marriage
is small.

Discussion. In case of heavier taxation on the good “children”, the potential marriage gains
decline. Among the younger people, fertility fines would postpone marriages because of lower
utility in marriage gains, which leads to welfare loss as a result. However, people may not stay
out of the marriage market forever. A significant part may choose to marry at a later age rather
than to keep single all the time. Consistent with this, we find that the effects of the OCP on
being unmarried stronger at younger ages but less significant at older ages. As marriage is a
prerequisite for fertility, postponing marriage leads to lower fertility at the survey. If people
clearly recognize the potential utility loss of being single for each age and choose to stay in
unmarried status temporarily, the induced welfare loss can reflect in the policy-induced fertility
decline.

In contrast, if individuals get married just for love and have little preference about the
quantity of children, the OCP will not change the expected marriage gains for these people.
Then the OCP can still affect fertility but not the marriage outcomes. In this case, fertility
constraints also result in welfare loss, but the welfare loss is not related to marriage outcomes.

The above discussion illustrates why the marriage outcomes matter for the welfare impli-
cation here. But it is an empirical question of how much marriage outcomes affect the welfare

implication in terms of policy-induced fertility decline. There is an established strand of litera-

2See Appendix A3 for technical details of decomposition.
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ture about the effect of the OCP on fertility (e.g., Schultz and Zeng, 1995; McElroy and Yang,
2000; Zhang, 2017). Our estimates suggest that the total deadweight loss is equivalent to 10
percent of household annual income using the sample of females at fertile ages. When the mar-
ital status is controlled for, the magnitude of impact declines by about 30 percent, suggesting
the marriage behaviors matter in the “sufficient statistics” analysis. However, the distortion in
the marriage market and its the consequences regarding fertility received much less attention.
Our estimates fill in this gap by showing that the increased unmarried rate caused by the OCP
contributes significantly to the decline in fertility.
5.4 Impact of the OCP on the Value of H-M Marriages
Higher market value of minority identity. If the OCP regulations become stricter and a pref-
erential policy applies, the identity of a minority will have a higher market value because the
value of birth quotas would be added to a minority spouse’s price on the marriage market. To
test this, we examine whether the minority spouses of H-M marriages in preferential-policy
regions marry more-educated people when the fines increases.In contrast, this should not hap-
pen for either the spousal education of the Han people in H-M couples in the same regions, or
the spousal education of the minority people involved in H-M couples in the non-preferential
policy regions. To do this, we restrict the sample to those H-M couples, and use the spousal
education being senior high or above as the dependent variable. Then we conduct the same
regressions as equation (1). Finally, spousal education in H-H couples in the preferential policy
regions should not be affected. Therefore, we then restrict the sample to those H-H couples and
report the results in column 3.

Panel A of Table 3 reports the OLS estimates for all regions, and Panel B and Panel C report
the results for the regions with a preferential policy and the regions without, respectively. The

results suggest that a minority spouse becomes more valuable under higher fertility fines only
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when the preferential policy to H-M couples is enforced. In column 3, we do not find significant
associations between the education of the spouse and the fine rate among those in H-H couples.

By doing so, we create three comparison groups. First, among H-M couples in preferential
policy regions, we compare the impact on spousal education of minorities to that on spousal
education of Hans (F-statistic = 4.2, p-value = 0.06). Second, among the minorities involved
in H-M couples, we compare the effect in preferential policy regions to that in non-preferential
policy regions (F-statistic = 10.4 with p-value = 0.003). Finally, among the Hans in preferential
policy regions, we compare the effect to that on spousal education of Hans (F-statistic = 6.2
with p-value = 0.025). These comparisons suggest that the identified effect should not be driven
by the potential spousal education increase among the Hans in preferential policy regions, or
that among H-M couples in preferential policy regions, or that among the minorities involved

in H-M couples.
[Table 3 about here]

Incentives of H-M marriages. A primary incentive of H-M marriages in the preferential-
policy regions is to have more children legally. We further provides evidence to support this
argument in a similar spirit of Goldin et al. (2021). Based on the ex-post data, we examine this
by checking whether the regions with a stronger positive impact on H-M marriages are also the
regions with less negative impacts on the number of children of H-M couples. The rationale is
straightforward. If policy-induced H-M couples are formed to seek additional childbirth quotas,
they would be more likely to have more births ex-post, and thus the negative effect of the fines
on the number of children should be smaller. The presence of non-preferential-policy regions
provides a natural control group. In these regions, we expect that the impact on H-M marriages
should not be correlated with the effects on the number of children because individuals do not
have any policy-induced incentives to form H-M couples.

We divide the sample by hukou province and type of hukou. In each subsample, we fur-
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ther estimate the impact on the H-M marriages and the number of births.?® Figure 5a shows
the correlation pattern for non-preferential-policy regions and Figure 5b for the presence of
preferential policies. We find a very weak correlation between the impact on fertility and the
impact on H-M marriages in Figure 5a, but a significant positive correlation in Figure 5b. The
results imply that policy-induced H-M marriages would partially offset the restrictive effects of
the OCP on fertility. Therefore, the results provide some suggestive evidence that the expected

number of children is an essential factor that individuals consider in their marriage decision.
[Figure 5 about here]

5.5 Additional Results and Robustness Checks

This subsection thoroughly addresses concerns about endogeneity and potential heterogeneous
treatment effects, and also briefly presents a range of robustness checks to support the validity
of the study’s findings.?’

One main concern about the identification is the possible endogeneity of the OCP fines
across the provinces over time. To alleviate the concern, we examine the correlation of the
OCP fines with a series of initial and contemporaneous province-year level macroeconomic
indices, including GDP, government expenditure, etc. We do not find significant level-change,
level-level, or change-change correlations between economic conditions and OCP fines. For
another, the distinct results from various comparison groups also shed some light on this issue.

Another technical issue for our results relates to potential heterogeneous treatment ef-
fects because the changes in OCP fines are continuous and staggered (de Chaisemartin and
D’Haultfoeuille, 2022). For this possibility, we employ the technique proposed by de Chaise-
martin et al. (2022) and estimate the weighted average of movers’ potential outcome slope,

which yields consistent results with those from the baseline estimation.

26See Appendix A4 for technical details.

%7 Additional details can be found in Appendix A5.
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The results are also consistent in a battery of robustness checks. Firstly, we restrict the
sample by different age ranges and use various methods for fine rate construction (i.e., alterna-
tive age ranges, and birth province or current residential province instead of hukou province).
Secondly, our results are robust to including education control, excluding famine cohorts, con-
trolling economic conditions during early adulthood, and using alternative data from the Urban
Household Survey (2002-2009). Finally, the gender-specific estimates and results from residual
analysis also accord with the baseline findings.

6 Conclusion

This study examines the impacts of China’s One-Child Policy on marriage outcomes and fertil-
ity. By analyzing the variation in the assigned birth quotas and fertility fines across provinces
over time, we find that higher penalties during early adulthood lead to higher unmarried rates,
especially among the Han population, and more H-M marriages, particularly in regions with
preferential policies for H-M couples. Additionally, women who are exposed to higher penal-
ties have lower fertility rates later in life. We also demonstrate that minorities have a higher
value in the marriage market in the presence of preferential policies for H-M couples.

We decompose the fertility reduction into two parts: the decrease in the number of mar-
riages and the decrease in the number of births per marriage. Our results reveal that the dead-
weight loss caused by the lower fertility rates due to the OCP can account for up to 10 percent
of annual household income, with the decline in the number of marriages explaining up to 30
percent of this loss. Our findings suggest that the distortion in the marriage market is a crucial
factor contributing to the welfare loss caused by the OCP.

While this study provides valuable insights into the impact of OCP on marriage and fertility,
there are some limitations that should be acknowledged. Firstly, other strict OCP regulations

implemented during the period, such as the risk of job loss for non-compliance in the public
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sector, were not considered in our analysis. Additionally, using average fines as a measure of
OCP toughness may not fully capture the overall effects of the policy, and may not apply to
specific individuals. Furthermore, our analysis does not account for social conflicts during the
collection of fines, delayed education of unauthorized births, and externalities of the number of
children. Finally, we did not investigate the impact of the OCP on other dimensions, such as
the status of women and the quality of children, as well as potential spillover effects on human

capital and social burden. Future studies could shed light on these important questions.
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Table 1: Impact of the OCP Fines at Ages 16-25 on Marriage Outcomes

(1) (2) 3) 4)

Sample Full sample Married sample
Dep. Var. Unmarried (%) Inter-ethnic marriage (%)
Ethnicity Han Minority Han Minority
Panel A: All regions
Fines at ages 16-25 2.013%** 0.646 0.282%*%* 0.937

[0.581] [0.721] [0.111] [0.615]
Observations 5,965,631 518,327 5,715,489 488,619
R-squared 0.100 0.128 0.034 0.139
Mean of Dep. Var. 4.503 6.246 1.592 17.50
F-stat 3.66 - - -
P-value 0.07 - - -
Panel B: Preferential-policy regions
Fines at ages 16-25 0.943 -0.252 0.600%* 2.248%*

[0.593] [0.772] [0.274] [1.044]
Observations 1,681,813 304,554 1,601,255 288,296
R-squared 0.111 0.123 0.032 0.126
Mean of Dep. Var. 5.074 5.958 3.044 15.15
F-stat 1.27 - - -
P-value 0.28 - - -
Panel C: Non-preferential-policy regions
Fines at ages 16-25  2.151%** 0.853 0.179%%* -0.280

[0.681] [0.648] [0.082] [0.341]
Observations 4,283,818 213,773 4,114,234 200,323
R-squared 0.097 0.139 0.027 0.150
Mean of Dep. Var. 4.289 6.672 1.051 21.01
F-stat 4.32 - 2.25 5.76
P-value 0.05 - 0.14 0.02

Notes: This table shows the impacts of fines at ages 16-25 on marriage outcomes. The
sample is from Census 2000, Mini Census 2005 and Census 2010, involving individuals born
before 1980 who are between 26 and 55 years old. Panels A-C report the results in the sam-
ples of all regions, preferential-policy regions, and non-preferential regions, respectively. The

dependent variables are unmarried status in columns 1-2 using the full sample, and inter-ethnic
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marriage (i.e., H-M) in columns 3-4 using the sample of married individuals. We report the
estimates for Hans and minorities separately. Regressions use the census sampling weights.
The models control for dummies of gender, age, and interactions of the two, hukou type, year
of birth, and provincial specific linear trends in birth cohort. Standard errors clustered at the
province level are reported in brackets. The F-tests in column 1 test the significance for coef-
ficient differences between Han and minorities. In columns 3-4, the F-tests in the bottom of
Panel C test the significance for coefficient differences between preferential policy regions and
non-preferential policy regions. *** Significant at the 1 percent level. ** Significant at the 5

percent level. * Significant at the 10 percent level.
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Table 2: Impact of the OCP Fines at Ages 16-25 on the Number of Children Ever Born

(D 2) 3) “4) &) (6)

Dep. Var. Number of births
Region All regions Pref-policy Non-pref-policy
Ethnicity Han Minority Han Minority Han Minority
Fines at ages 16-25  -0.056** 0.001 -0.076 0.003 -0.058* 0.001

[0.027] [0.018] [0.050]  [0.030] [0.030] [0.031]
Observations 2,118,412 192,598 598,685 114,575 1,519,727 78,023
R-squared 0.348 0.337 0.373 0.328 0.340 0.334
Mean of Dep. Var. 1.619 1.985 1.730 2.110 1.577 1.793
F-stat 3.15 - 1.61 - 2.64 -
P-value 0.09 - 0.22 - 0.12 -

Notes: This table shows the estimates for the impacts of fines at age 16-25 on the number
of births. The sample involves females at fertile ages in the main sample. Regressions use
the census sampling weights. The basic control variables are the same as in Table 2. Each
column reports the results in the samples of all regions (columns 1-2), preferential-policy re-
gions (columns 3-4), and non-preferential regions (columns 5-6), respectively. Standard errors
clustered at the province level are reported in brackets. The F-tests in columns 1, 3 and 5 test
the significance for coefficient differences between Hans and minorities. *** Significant at the

1 percent level. ** Significant at the 5 percent level. * Significant at the 10 percent level.
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Table 3: Impact of the OCP Fines at Ages 16-25 on Spousal Education

(1 (2) 3)
Dep. Var. Spousal education is
senior high or above (%)

Type of marriage H-M H-H

Ethnicity Minority Han Han

Panel A: All regions
Fines at ages 16-25 0.299 0.223 0.094
[0.731] [0.508] [0.572]

Observations 85,422 86,156 5,426,883
R-squared 0.463 0.469 0.398
Mean of Dep. Var. 26.27 26.30 20.87

Panel B: Preferential-policy regions
Fines at ages 16-25 2.236%*%  0.293 0.397
[0.790] [0.464] [0.713]

Observations 44,446 44,726 1,492,041
R-squared 0.457 0.458 0.351
Mean of Dep. Var. 21.37 21.56 13.81
F-stat - 4.20 6.20
P-value - 0.06 0.03

Panel C: Non-preferential-policy regions
Fines at ages 16-25 -0.876  -0.044 -0.343
[0.628] [0.723] [0.642]

Observations 40,976 41,430 3,934,842
R-squared 0.459 0.469 0.402
Mean of Dep. Var. 31.58 31.42 23.43
F-stat 104 - -
P-value 0.00 - -

Notes: This table shows the impacts of fines at ages 16-25 on spousal education. The depen-
dent variable is whether the spousal education is senior high school or above. The dependent
variable is multiplied by 100, so all the coefficients here should be interpreted as the percentage
change. In addition to the basic controls in Table 2, regressions control for individual education
levels. Regressions use the census sampling weights. In Panel B, the F-tests in columns 2-3

test the significance for coefficient differences with column 1. In Panel C, the F-test in column
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1 tests the significance for coefficient differences with Panel B. Standard errors clustered at the
province level are reported in brackets.*** Significant at the 1 percent level.** Significant at

the 5 percent level. * Significant at the 10 percent level.
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Figure 1: Unmarried Rate over Birth Cohort, by Ethnicity

Notes: Panels A and B in the figure show how unmarried (at the survey) proportion changes

over birth cohorts for Han and minorities, respectively. The scales in both panels are consis-

tent. The sample is from Mini Census 2005 and Census 2010. The diamond line represents

the birth cohort trend for the provinces with fine increases during 1989-1995, and the dotted

line represents that for the provinces without fine increases during 1989-1995. The dashed line

represents the differences and uses a different scale on the right, with a 95% confidence inter-

val denoted by dots. F-statistic on the left-hand side is calculated based on the joint test for

significance of the difference in the unmarried rate of those born before 1965. F-statistic on the

right-hand side is from a simple regression pooling all cohort years and calculated based on an

F-test that compares the difference in the unmarried rate of those born before 1965 (unexposed

cohorts) and after 1970 (fully-exposed cohorts).
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Figure 2: Intra-ethnic Marriage Rate over Birth Cohort, by the Presence of Preferential Policy

Notes: Panels A and B in the figure show how intra-ethnic marriage changes over birth
cohorts for preferential-policy regions and non-preferential-policy regions, respectively. The
scales in both panels are consistent. The sample is from Mini Census 2005 and Census 2010.
The diamond line represents the birth cohort trend for the provinces with fine increases during
1989-1995, and the dotted line represents that for the provinces without fine increases during
1989-1995. The dashed line represents the differences and uses a different scale on the right,
with a 95% confidence interval denoted by dots. F-statistic on the left-hand side is calculated
based on the joint test for significance of the difference in the intra-ethnic marriage rate of those
born before 1965. F-statistic on the right-hand side is from a simple regression pooling all
cohort years and calculated based on an F-test that compares the difference in the intra-ethnic
marriage rate of those born before 1965 (unexposed cohorts) and after 1970 (fully-exposed

cohorts).
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Figure 3: Fertility over Birth Cohort, by Ethnicity

Notes: Panels A and B in the figure show how the number of births changes over birth co-
horts for Han and minorities, respectively. The scales in both panels are consistent. The sample
is from Mini Census 2005. The diamond line represents the birth cohort trend for the provinces
with fine increases during 1989-1995, and the dotted line represents that for the provinces
without fine increases during 1989-1995. The dashed line represents the differences and uses
a different scale on the right, with a 95% confidence interval denoted by dots. F-statistic on
the left-hand side is calculated based on the joint test for significance of the difference in the
fertility of those born before 1965. F-statistic on the right-hand side is from a simple regression
pooling all cohort years and calculated based on an F-test that compares the difference in the

fertility of those born before 1965 (unexposed cohorts) and after 1970 (fully-exposed cohorts).
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Figure 4: Unmarried Rate over Age among Fully-Exposed Cohorts, by Ethnicity

Notes: The sample is restricted to those born in 1970-1979, who are fully exposed to the

OCP. Panels A and C show how unmarried (at the survey) proportion changes over age groups

for Han and minorities, respectively. In Panels B and D, the dots represent the differences at

each age, with a 95% confidence interval denoted by diamonds.
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Figure 5: Correlations of Impacts of the OCP on H-M marriages with Impacts on Fertility of
H-M Couples

Notes: Panels A and B in the figure show impacts of the OCP on inter-ethnic marriages
and impacts on the fertility of H-M couples, respectively. The data is from Census 2000, Mini
Census 2005 and Census 2010. We divide Han people into subsamples by province and hukou
type. Then, for each subsample, we estimate the impacts of the OCP fines at ages 16-25 on
fertility in H-M couples and the incidence of H-M marriage. Then we divide the estimates by
the presence of the preferential policy and then plot the impacts on fertility against those on
H-M marriage separately. The F-statistic for the slope difference between the fitted lines in the

two panels is 3.43 (p-value = 0.07).
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