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Abstract: Social scientists theorize that the inverse relationship between socio-economic status
and family size represents a trade-off between the quality and quantity of children. Evaluating
this hypothesis empirically requires addressing the simultaneity of the quality and quantity
decisions. Researchers have used the unanticipated birth of twins as exogenous variation in
family size or the sex composition of the first two children as an instrument for family size with
mixed results. We exploit a different source of exogenous variation in family size. The One
Child Policy (OCP) in China dramatically reduced Chinese fertility and we examine how the
OCP has affected the educational attainment of Chinese migrants to the U.S. Using data from
the American Community Survey (2009-2012) and a difference-in-differences strategy our
results support the quality-quantity tradeoff theory. We find that education increased more for
Chinese migrants born after the OCP than their counterparts from other East Asian countries.



Introduction

Both across and within countries, social scientists have noted the inverse relationship between
family income or socio-economic status and family size. Although economic theory labels a
good for which demand falls as income rises as “inferior,” economists have devoted a great deal
of energy to developing models that explain this association between income and children that
does not rely on the assumption that children are inferior goods. The dominant theory in this
debate is the ‘quantity-quality tradeoff’ (Becker and Lewis, 1973; Becker and Tomes, 1976) and
a number of researchers have provided empirical evidence of the existence of such a trade-off in
either education or health (e.g. Lee, 2008; Li et al., 2008; Rosenzweig and Zhang, 2009;
Ponczek and Souza, 2012) although other researchers find little empirical evidence of such a
tradeoff (e.g. Angrist et al., 2010; Millimet and Wang, 2011; Peters et al., 2014).

The quantity-quality tradeoff suggests that parents maximize utility by allocating time
across a number of uses in combination with making expenditures on a variety of goods.
Consumption choices include the demand for “child services’ (see Hoffman and Averett, 2010
among others, for the development of this theory). It is not solely the number of children that
parents value, but the quality of their children. Child quality may be defined across a number of
dimensions including educational attainment and achievement, social adeptness, health, and
successful adult outcomes such as earnings, and/or stable family formation. Regardless of the
measure of child quality, the general consensus is that its production at the family level can be
both expensive and time intensive. In the original development of the model, Becker and Tomes
(1976) suggest that both the quantity and quality of children enter parents’ utility function.
Inherent in the decisions to produce and consume these two child characteristics, Becker and

Tomes explicitly recognize that the price of child quality is increasing in child quantity and vice



versa. For example, a decision to increase the number of children is more expensive the greater

is the chosen level of child quality. This theory provides a plausible explanation for the negative
relationship between income and the number of children and it has been extensively tested in its

ability to explain the relationships between family size and investments in children.

A difficulty in addressing the quantity-quality tradeoff empirically is the simultaneity of
the quality and quantity decisions. For example, if sets of parents differ in their preferences for
child quality, those parents who are more concerned about quality would prefer to have fewer
children but invest more in them rather than having many low-quality children. In this situation,
a spurious correlation between quality and number of children exists due to unobserved
heterogeneity across households. Reliable estimates of the causal relationship between the
tradeoff require exogenous variation in either quantity or quality. Researchers have addressed
this in a number of ways although most typically by using the unanticipated birth of twins as
exogenous variation in family size or using the sex composition of the first two children as an
instrument for family size (Angrist et al., 2010; Li et al., 2008; Rosenzweig and Zhang, 2009;
Millimet and Wang, 2011; Ponczek and Souza, 2012). Both of these approaches exploit plausibly
exogenous variation in family size, however each has its limitations. The twins strategy can only
provide estimates of the effect of having two children instead of one under the assumption that
there is nothing inherently different about twins. To conduct analyses with larger sample sizes
that are not limited to twins, many researchers have relied on sex-preferences and randomly
assigned sex of the first child or first two children to generate exogenous incentives for the birth
of a second or third child. This is a reasonable identification strategy in countries where sex-
selective abortion is uncommon but would not be a good strategy in those countries where sex

ratios at birth have been altered and hence the sex of the first child is not random. For example,



the sex ratio at birth for most countries lies between 102 and 107 (CIA, 2014). However, China
and India are among a handful of countries in which the sex ratio at birth rises above 110
suggesting that the sex of the first child may not random for some individuals. For example, Lee
(2008) uses data from South Korea and estimates models that use the sex of the first child as an
instrument for family size. The validity of this instrument relies on the consistent finding that
parents in many Asian countries prefer sons to daughters and if the first child is not a son are
more likely to have a second child. In these countries, the sex of the first child should be a good
predictor for the probability of having a second child or even for the total number of children.
Lee reports evidence suggesting a quantity-quality tradeoff.

In this paper, we exploit a different source of exogenous variation in family size to shed
additional light on the quantity-quality tradeoff. The One Child Policy in China (hereafter
referred to as the OCP) has had a dramatic impact on Chinese fertility. China’s total fertility rate,
which can be thought of as the mean number of children born per woman, decreased from 2.9 in
1979 to 1.7 in 2004 (Hesketh et al., 2005).* In this paper, we examine how the OCP has affected
the educational attainment of Chinese migrants to the U.S. This strategy allows us to examine
the impact of a policy (the OCP) which exogenously reduces family size in an individual’s
family of origin on that individual’s educational attainment in adulthood. In order to interpret
the impact of the OCP on education as a quantity-quality effect it must be the case that Chinese
migrants to the U.S. experienced a larger drop in their fertility in the post OCP period than did

migrants in the control group.” The use of migrants is novel, and although it provides estimates

! The total fertility rate was falling before the official start of the OCP and some scholars argue that reduced fertility
in China was due in large part to socioeconomic changes and not the OCP per se (Cai, 2010).

2 We do not have data on the size of each individual’s family of origin in our data. Thus we cannot directly verify
this assumption. Aggregate data on individuals in their country of origin suggests that this is most pronounced when
we compare China to India and Japan. In future iterations of this paper, we will investigate this assumption.
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only for a select sample of individuals, it provides a test of the quantity-quality tradeoff in the
absence of fertility restrictions on children as they move into adulthood themselves.

The paper proceeds as follows. We first present some background on the OCP and
discuss research that has used it to identify the quantity-quality tradeoff using data from China.
We then discuss our data and empirical strategy and make the case for examining the quantity-
quality tradeoff using data from Chinese immigrants. In the sections that follow we describe our

results, present sensitivity analyses and discuss the implications of our findings.

Background

Brief overview of China’s OCP

China’s OCP was introduced in 1979 and was intended to be a short-term measure that would
help the country move to a small family culture (Hesketh et al., 2005). At the time, the Chinese
government saw smaller families and lower population growth as essential components of a plan
to increase economic growth. The OCP was actually the culmination of a series of policies aimed
at creating a small family culture voluntarily. Starting in 1970, Chinese couples were urged to
have only two children. Beginning in 1972 the Chinese instituted a policy aimed at delayed
childbearing with longer spacing between births—the “Later, Longer, Fewer’ policy (Settles et
al., 2013). This policy urged couples to have children when they were older, space them further
apart and have fewer of them and offered economic incentives to families who spaced the birth
of their children at least four years apart (Islam and Smith, 2014). As Qian (2009) argues, if this
four-year birth spacing law was enforced the one-child policy should be binding for those born in
1976 and after. In our empirical work, we define the transition period as 1970-1978 and the post-

OCP period as beyond 1979. We do, however, test the sensitivity of our results to these cutoffs.



The OCP is enforced at the local level by a system of rewards, penalties and fines that
can vary widely. The OCP also depends on virtually universal access to contraception and
abortion. In 2001, 87 percent of all married women in China reported using contraception
compared to about 33 percent in most developing countries (Hesketh et al., 2005).

The OCP only fully applies to a subset of the Chinese population. Ethnic Han Chinese
(who comprise about 92 percent of China’s population) living in urban areas or who are
government employees must strictly adhere to the OCP and within this group the policy is firmly
enforced with only few exceptions (Islam and Smith, 2014). Exceptions are allowed if a first
born child is disabled, the parents work in highly dangerous occupations or both parents are
themselves from one-child families. In rural China, where the majority of the population still
resides, a second child is sometimes allowed after five years, particularly if the first is a girl as

son preference is strong in China (Hesketh et al., 2005; Islam and Smith, 2014).

Empirical evidence of a quantity-quality tradeoff using the OCP as exogenous variation in
family size

Perhaps surprisingly, there is little work that uses data from China and the OCP to explore the
existence of a quantity-quality trade-off. We are aware of only three studies that use the OCP to
attempt to identify a quantity-quality trade-off using Chinese data. Qian (2009) studies
exogenous changes in family size caused by the relaxation of China’s OCP. She estimates the
causal effect of family size on the school enrollment of the first child. Using regional and time
variation in China’s relaxation of its OCP for rural families; (i.e. if the first child is a girl and/or
parents who were, themselves, only children the policy was relaxed and couples could have a

second child—sometimes this is referred to as the 1.5 rule since those with a girl first child



would typically try for a boy) as well as multiple births to estimate the effects, her analysis
suggests that the relaxation of the OCP increased the school enrollment rate of first - born
children and she argues that this occurs because of economies of scale in schooling; e.g. children
from the same family can share text books and clothing.

In contrast to the findings of Qian (2009) both Liu (2014) and Rosenzweig and Zhang
(2009) find support for the quantity-quality tradeoff in China. Specifically, Rosenzweig and
Zhang (2009) use Chinese twin births and the relaxation of the OCP as their measure of
exogenous family size and find that educational attainment declines in response to the birth of an
additional sibling.

Finally, Liu (2014) uses a similar identification strategy as Qian (2009) and also
Rosenzweig and Zhang (2009) but in addition to the eligibility for an exception to the OCP as an
instrument for number of children, Liu also uses fines for unsanctioned births and an interaction
between the two as exogenous measures of fertility and finds that more children in a family
significantly reduces child height thus supporting the quantity-quality tradeoff. Liu also
examines education outcomes and finds only weak evidence that increased quantity lowers
quality as measured by educational attainment.

The mixed results described above do not provide conclusive evidence that reduced
fertility causes additional education in China particularly when examining educational outcomes
beyond secondary schooling. Changes in child quality in response to increases in child quantity
in this context may result from the fact that decisions about educational attainment are made in
the context of expectations about marriage and fertility. These other considerations are likely to
be affected by the OCP, and are expected to be particularly salient for educational decisions

made for female children. With the OCP still in place, it is plausible that increased educational



attainment is in response to the anticipated reduced fertility for the child. In particular, since
children born in the OCP environment may, as adults, be subject to the same policy their parents
may base their education investment decisions for these children on their expectation of their
child’s reduced fertility. For example, parents who have a daughter may expect that she would
only have one child and hence parents would make the decision to invest in her education
knowing that she would only have one child. In contrast, we analyze a sample of Chinese born
men and women who migrated to the United States and we observe their educational attainment

in an environment where their fertility as an adult is unconstrained by policy.

Data and Method

We use data from the American Community Survey for the years 2009 to 2012.° These data are
well-suited for our analysis for several reasons. First, these data contain information on country
of birth, date of migration and citizenship status as well as education, age and year of birth thus
facilitating our identification method. Second, the large sample sizes allow us to focus on the

countries of interest. Our econometric model is as follows:
@ y,=a+Posty, +C.y,+ ( Post, *C, ) Vot XiwVa + €

Where yi is years of education for person i born in country c in year t. Post; is a binary variable
equal to 1 if the individual was born after the one child policy became effective; i.e. after 1979.
Because our data spans the years 2009 to 2012, in our sample individuals born after the OCP are
at most 31 years old. We limit our sample to those aged 24 to 40 years to allow sufficient time
for individuals to have completed a college education. Those aged 24 to 32 are born in the post

one child period (i.e. 1980 and beyond) while those aged 30 (born in 1978 and interviewed in

% These data are available from IPUMS USA data: https://usa.ipums.org/usa/.
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2009) to 40 were born in the transitional period prior to the formal introduction of the OCP.
Thus, in our baseline model individuals in our sample were born between the years 1969 to 1988.
We limit ourselves to a relatively narrow age range to avoid confounding our effects of the OCP
with changes in migrant cohort quality (Borjas, 1985). Age and age squared control for birth
cohort and allows us to control for changes in educational attainment across cohorts. C. is a
binary variable which takes the value of one if the individual was born in China and 0 if they
were born in our control group countries. We omit those who are born abroad of American
parents because their parents would not be subject to the exogenous shock to family size created
by the OCP. Xj is a vector of individual specific controls including age, marital status,
household income, years in the U.S. and English speaking ability. We also control for citizen
status-distinguishing between those who are foreign born naturalized citizens and those who are

foreign born but not citizens. The coefficient of primary interest, y,, is the effect of being born in

China after the implementation of the one child policy.

As noted above, the OCP was formally introduced in 1979 after a transition period which
was marked by a call to voluntarily delay marriage and reduce family size with the Later,
Longer, Fewer policy. Because this transition period was markedly different from the previous
decade, we limit our pre-OCP time frame to those born between 1970 and 1978, and the post
OCP period to those born after 1979. Because the policy became effective in 1979 we exclude
those born in 1979 from our sample.

Our control group consists of migrants born in other East Asian countries who were not

subject to the OCP. This includes individuals born in Hong Kong, Taiwan, Japan, and S. Korea.*

* Even with the detailed place of birth codes, we are unable to tell which Koreans migrated from South versus North
Korea. However, it is very likely that most of our Korean migrants are from South Korea as noted here:
http://www.migrationpolicy.org/article/north-korea-understanding-migration-and-closed-country. In addition,
although Mongolia and Macau are also East Asian countries, we did not have any immigrants from those countries
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In our specification checks, we also introduce India as a control group as we detail below. An
appropriate control group is one that looks similar to the treatment group in terms of observable
characteristics and also exhibits similar pre-treatment trends in the outcome variable(s) of
interest (i.e. educational attainment). In Figures 1 and 2, we present educational attainment for
our treatment group and our control countries for individuals who were born in the pre-OCP time
frame.® For men, between 1980 and 1990, education is trending down for migrants from all
countries shown and reverses from 1990 to 2000 and this is most pronounced for China. After
the year 2000, there is no discernable trend and levels are similar for all countries except for
India and Taiwan. For women, China trends down from 1980 to 1990 while the other countries
trend up over this time frame. Between 1990 and 2000 there is a steeper increase in education for
women in all countries. After 2000, although noisier, there is a slight upward trend for all
countries except China. Overall, education trends in China appear to be most similar to Korea
and Japan. In our models we test and control for differences in pre-treatment trends in a number

of ways in specification checks detailed below.

Results

Tables 1 and 2 present the means of our outcome and control variables by treatment and control
group status before and after the one child policy for men and women. We conduct all of our
analyses separately by gender. The first two columns of Table 1 are the means for Chinese

migrants for those born in the pre-OCP era and those in the post-OCP. Comparing Column 1 to

in our sample. A few observations (N=144, .39% of sample) were listed as East Asia, not specified and our results
are not at all sensitive to their inclusion so they are retained in the sample.

® For the years 1980, 1990 data is from the decennial census after which we use annual ACS data. All individuals
used to calculate these averages were born prior to 1979 and are between the ages of 30 and 40 except the pre-1979
birth cutoff slightly restricts the age of our samples in the last few years so that in 2012, the last year available, the
pre-OCP sample are ages 33 to 40.
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Column 3 highlights the similarities between the pre-treatment characteristics of Chinese and
other East Asian migrants. The treatment and control groups are similar in the pre-period
although Chinese men have been in the U.S. for a shorter time than their other East Asian
counterparts and are more likely to be U.S. citizens and have lower incomes. In columns 5 and 6
of Table 1, we present the sample means for Indian men since we use them as an additional
control group in some of our later analyses. Comparing Columns 1 and 5, we see that male
migrants from India tend to have slightly more education but have been in the U.S. for fewer
years, are less likely to be separated, divorced or widowed and have higher incomes than male
Chinese migrants. Finally, in the last two columns of Table 1, we present the means for the East
Asian group without Japan since we also present this group as an additional control group. This
last group is the most similar to the sample of Chinese migrants except that they have been in the
U.S. longer and are more likely to be citizens when compared to Chinese male migrants.

Table 2 presents similar comparisons of sample means for women. Again, although
similar in many respects, we do note some important differences between the treatment group
(Chinese migrants) and the control group of other East Asian migrants. In particular, female
Chinese immigrants have been in the U.S. for fewer years though they are less likely to be
citizens and they are more likely to be married than their East Asian counterparts. When we
consider Indians as the control group, we see that the female Chinese migrants and the female
Indian migrants are quite similar along all dimensions (i.e. Column 1 to Column 5), but
comparing Chinese migrants to those from East Asia without Japanese migrants, we see that the
Chinese female migrants have been in the U.S. a shorter time period, are more likely to be

citizens and less likely to be married than this group.
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From Tables 1 and 2, we can calculate unadjusted difference-in-differences estimates
which foreshadow the parametric results to come. We see that compared to East Asian migrants,
men born in China in the post OCP have .75 more years of education on average, while for
women the education gap is smaller at .26 but still favors Chinese-born women.

Table 3 presents the results of our baseline estimation of equation 1 above. For each sex,
we estimate three models. The first is a model with no controls which allows us to calculate the
statistical significance of the non-parametric difference-in-difference estimates calculated from
Tables 1 and 2, the second model adds in a quadratic in age and in the final model we add
controls for citizenship status, years in the U.S., marital status and family income. Because OLS
standard errors are known to be biased downward in this type of application, all standard errors
are bootstrapped.

The results in Columns 1 and 2 of Table 3 indicate that compared to other East Asian
migrants, men and women who migrated from China in the post-OCP period obtained
significantly more education. The effect is larger for men than for women and is statistically
significant at the 1 percent level for both groups. Adding age to the specification (in Columns 3
and 4) does not change the point estimates appreciably although we see the expected effect of
age on education—as migrants age they obtain more education but at a decreasing rate. The
addition of our other set of covariates in Columns 5 and 6 dampens the point estimate for men
though it still remains significant at the 1 percent level and for women the point estimate is larger
and still significant. As expected, income is positively correlated with years of education.® Years
in the U.S. has a negative and significant effect on education for men but not significant for

women, that is recent male migrants are more educated than past male migrants. Being a U.S.

® We caution that this is individual income and hence a causal inference should not be drawn regarding the
relationship between income and education. The CPS does not report parent’s income or parent’s education which
would be our preferred measure in these specifications.
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citizen has a negative effect on years of education for both men and women. Single women
complete more education while married men have an advantage (which is only significant at the
10 percent level).

Our results reveal that the OCP exerted a positive and significant impact on educational
attainment of Chinese migrants to the U.S. compared to other East Asian migrants in the same
time period. The magnitudes are meaningful in that, for men, the post-OCP increase of 2/3rds of
a year of education substantially narrows the education gap between migrants from China and
their other East Asian migrant counterparts.” In the next section, we conduct a number of
specification checks including examining controlling for possible differences in pre-trends across
our treatment and control groups, allowing differences in behavioral responses in the pre- and
post- periods, and with a wider window for the OCP to account for the Later, Longer, Fewer
policy. In addition, we conduct our analyses on groups of migrants restricted by the timing of
and age at migration. We also conduct a number of falsification tests that falsify the timing and

location of the adoption of the OCP.

Specification checks

The key assumption underlying any difference-in-differences strategy is that the outcome
of interest in the treatment and the control groups would follow the same trend over time if not
for the treatment. Specifically, in our case, we would be concerned if Chinese immigrants born
before the OCP already displayed a trend in their educational attainment which was significantly
different from that of our control group (other East Asian migrants) prior to the implementation

of the OCP. In that instance, it would be difficult to conclusively assign the change in our

" This statement results from a comparison of the coefficients 7, (—.846) and y, (.658).

13



outcome variable to the policy change itself. To examine whether our estimates are confounded
by differences in pre-treatment trends we control for these trends directly in the model. In a
specification shown in Table 4 we re-estimate the model presented in Table 3 but include
interactions between being born in China and each birth-year in our sample prior to 1979. We
find that these interactions are rarely individually significant (and not jointly significant) and our
point estimates on the difference in differences coefficient are quite similar for women.
Although smaller for men than in Table 3, the estimates remain statistically significant at the 1
percent level for both groups, indicating that pre-existing trends in educational attainment are not
driving our results.

Researchers have expressed concern that if explanatory variables have different effects in
the pre- and post-treatment periods, difference-in-differences models may attribute these
differences to the treatment. To test the degree to which these post-treatment behavioral effects
might be important, we allow the effect of all individual characteristics to vary for the post-OCP
cohorts. These models, in which all explanatory variables are interacted with the post-OCP
indicator, are shown in Table 5. There are some differences in the impact of personal
characteristics for those born before and after the OCP. For instance, marriage is positively
associated with education for those born before the OCP, but has an overall negative impact on
education for those born after the OCP. This may be a reflection of less education among those
who marry young. Though many of the coefficients on the post-OCP interactions are
significant, the overall difference-in-differences estimators are remarkably consistent with our
earlier results. This gives us confidence that our results are not driven by changes in the effects

of the explanatory variables on education over time.
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Another important specification check concerns the timing of the OCP. As noted earlier,
the precursor to the OCP was the Later, Longer, Fewer policy and as Qian (2009) notes, one can
effectively think of the OCP as beginning in 1976. To see how sensitive our results are to the
changing social norms regarding family size that were being implemented during this time
period, we drop individuals from our sample who were born in 1976, 1977, 1978 or 1979
resulting in a comparison of the born those born between 1970-1975 (pre-OCP cohorts) to the
post-OCP cohorts born after 1979. The results from this change in specification are presented in
Table 6. The results are remarkably similar to the baseline models Table 3 in magnitude and
statistical significance.

An additional concern is the Cultural Revolution in China which ended just before the
OCP was enacted. Starting in 1966 and lasting for about a decade, this movement had a
tremendous impact on the educational system in China (Andreas, 2009). In the early months of
the Cultural Revolution, schools and universities were closed. Primary and middle schools later
gradually reopened, but all colleges and universities were closed until 1970, and most
universities did not reopen until 1972. University entrance exams were cancelled and not
reinstated until 1977. Because our outcome of interest is education, the timing of the Cultural
Revolution, ending just as the Later, Longer, Fewer policy was starting, might confound our
results. To be sure that this is not the case, we estimate our model on a sample of those born after
1970 so that their schooling experience in China (before migration) would not be influenced by
the Cultural Revolution. Our treatment remains the OCP. These results, shown in Table 7, make
clear that the Cultural Revolution is not driving our findings. In particular, we still see a positive

and significant impact of the OCP on the education of Chinese migrants to the U.S.
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Immigration rules have changed over time in the U.S. To be sure that our educational
differences are not driven by differing policies on who can migrate to the U.S. we re-estimate the
baseline models shown in Table 3, restricting our sample to those who have migrated to the U.S.
within the past 10 years. Our justification for this specification is that these more recent migrants
face approximately the same immigration policies. These results are presented in Table 8 and are

quite consistent with those in Table 3.

Because the theoretical explanation of the quantity-quality tradeoff involves investment
decisions made by parents, we also estimate models limiting the sample to those who migrated
between the ages of 10 and 17 (inclusive). By examining outcomes for individuals who migrated
after the age of 10 we attempt to exclude individuals whose parents left China to have more
children than allowed under the OCP. Individuals who migrated before the age of 18 were likely
to be accompanied by their parents. This increases the likelihood that parents were influential in
decisions regarding educational attainment.

Estimates for the samples between the ages of 10 and 17 are presented in Table 9. For
men, we still see that Chinese male migrants who were born after the OCP obtain more
education than their East Asian counterparts born after the OCP. However, we no longer see
statistically significant results for women in this sample and the point estimates are now negative
with larger standard errors (we would expect larger standard errors because the sample sizes are
substantially smaller). These results suggest that Chinese women who come to the U.S. as
children may have parents who recognize that their daughter’s fertility is unconstrained and
hence do not invest as much in their education.

Falsification Tests
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In this section of our paper, we present several falsification tests. The purpose of these
tests is to bolster our claim that the OCP is driving our results. We first start with a model where
we falsify the timing of the OCP. Specifically, we drop from our sample anyone born after 1973
and we classify those born after 1969 as born in our false OCP time frame. Similar to our
preferred specification, we want to avoid confounding the effects of our false OCP with changes
in cohort quality thus we now limit our age range to those under the age of 50. The results of this
falsification test are presented in Table 10. We see that our point estimates are small, slightly
negative and not statistically significant. We interpret these as precise estimates of no effect of
being born after 1969. These results give us confidence that our earlier results are capturing the
effect of smaller family size on educational investment in an environment where fertility is not
constrained.®

The next falsification check we consider is an examination of India versus the other East
Asian countries. India was experiencing declining fertility at the same time that China was but
they have never adopted a formal OCP. In Table 11, we treat India as the “treatment” country
experiencing the adoption of a OCP in 1979 and other East Asian countries as the control group.
Interestingly, we find that in this case, Indians (the “falsely’ treated group) have significantly
higher education than do other East Asians migrants in the post OCP period. The effect sizes are
smaller (about half the size of those when China is the treatment group) and significant.

The results in Table 11 lead us to consider India as an alternate control group and we
present these results in Table 12. Despite the fact that both India and China were experiencing
declining fertility at the same time, we see a significant positive effect of the OCP on the

educational attainment of Chinese migrants compared to Indian migrants in the post OCP period.

® In a closely related specification available upon request, we consider only those born before 1979 but make the
false OCP to be between 1970 and 1979. These results are quite similar to those in Table 11.

17



The point estimates are smaller but still statistically significant indicating that although China
and India each experienced declining fertility over the relevant periods, differences in
educational attainment for cohorts born before and after the introduction of the OCP in China are
larger than differences in educational attainment for the same cohorts in India. This suggests that
a sharper break in fertility associated with the OCP in China translated into significant increases
in education among Chinese-born men and women who migrated to the U.S.

In other specification checks not shown in these tables, we also further restricted our age
range to those aged 27 and above to allow the youngest in our sample to have completed
graduate school. These results are essentially unchanged for men. For women, we find a smaller
coefficient of .10 which is significant only at the 10 percent level. Finally, in an additional
specification, we also limit our control group to only Japanese migrants and find very similar
results to those shown in tables 3 and 4. These results are available from the authors upon

request.

Conclusion

We use exogenous variation in fertility caused by China’s OCP to test the quantity-quality trade
off among Chinese migrants to the U.S. Our approach is novel in that we focus on migrants
from China to the U.S. Using data from four years of the American Community Survey, we
show that males who migrated from China after the OCP was in effect obtain more education
than their counter parts who migrated from other east Asian countries without an OCP. In our
preferred specification they obtain about 5 percent more education than our control group. Our

results are robust to a numerous specification checks.
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Because our empirical strategy involves estimating educational attainment for (young)
adults born in China who migrated to the US, there are two possible concerns with our empirical
strategy if we hope to interpret our estimates as indicators of a causal effect of family size on
child quality for Chinese children. One is that the estimates may be biased due to endogeneity.
The possible source of the endogeneity arises from the fact that there are three decisions that are
potentially made simultaneously. Parents (or young adults, depending on the age at the time of
migration) are making two decisions to invest in human capital — migration and educational
attainment. These decisions are layered over an environment that might restrict fertility. Our
strategy addresses these concerns in two ways. By conducting difference-in-differences analysis,
we use East Asian migrants as a control group. To the extent that migration alters or is
correlated with the education decision, our estimates should net out this bias. In studies that
examine the impact of quantity of children on quality using the OCP as an exogenous shift in
family size for children who remain in China, education decisions for adolescents are made
under an environment in which these children themselves are likely to be restricted to having
only one child. Chinese adolescents who migrate to the US are under no such constraint. In that
regard, these estimates represent the impact of number of siblings on education in an
unconstrained fertility environment.

Another possible concern is that parents who choose to migrate to the US after the OCP
may be those most interested in having additional children. However to the extent that increased
fertility dampens the demand for education, the bias introduced by this sample selection should
work against finding significant increases in education for post OCP birth cohorts.

As noted earlier, our identification strategy is predicated on the assumption that the OCP

would be binding for those who do not migrate. However, we cannot tell whether our migrants
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came from an urban or a rural area in China thus we cannot know for sure if they would be
subject to the OCP had they not left China. Additionally, we cannot control for parental
education nor can we control for birth order. Black et al., 2005 found that evidence in favor of a
quantity-quality tradeoff disappeared when controlling for birth order using a sample of
Norwegians. However, given that our identification is predicated on these children being only
children since their parents were subject to the OCP, this is not likely to be a primary concern for

our analysis.
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Figure 1:
Years of Completed Schooling, Males
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Figure 2: Years of Completed Schooling, Females
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Table 1: Sample means: Men

China East Asia India East Asia, No Japan
Variable Pre Post Pre Post Pre Post Pre Post
Years of education completed 14.85 14.99 15.61 15.00 16.12 15.94 15.61 14.97
(2.81) (2.41) (1.78) (1.84) (1.52) (1.56) (1.77) (1.85)
Age 36.14 27.10 36.09 27.59 35.53 27.80 36.08 27.58
(2.82) (2.30) (2.79) (2.31) (2.78) (2.28) (2.80) (2.31)
Years in the United States 12.85 7.98 17.04 13.45 10.73 6.63 18.33 14.10
(7.72) (7.11) (11.21) (9.35) (7.05) (6.32) (10.92) (9.25)
U.S. citizen 0.37 0.30 0.50 0.51 0.31 0.20 0.57 0.55
Married 0.82 0.35 0.70 0.23 0.90 0.48 0.69 0.22
Separated/divorced or widowed 0.04 0.02 0.04 0.02 0.02 0.01 0.04 0.02
Year of birth 1974.26 1983.69 1974.25 1983.07 1974.83 1982.92 1974.26 1983.06
(2.83) (2.36) (2.84) (2.29) (2.78) (2.20) (2.84) (2.29)
Observations 4102 2853 5439 3079 8802 5088 4612 2734

Standard deviations of continuous variables in parentheses
East Asia includes Japan, S. Korea, Hong Kong and Taiwan



Table 2: Sample means: Women

China East Asia India East Asia, No Japan
Variable Pre Post Pre Post Pre Post Pre Post
Years of education completed 14.80 15.03 15.34 15.32 15.87 15.93 15.43 15.38
(2.64) (2.33) (1.78) (1.67) (1.68) (1.56) (1.79) (1.66)
Age 36.16 27.41 36.03 27.66 35.31 27.85 36.00 27.64
(2.80) (2.30) (2.79) (2.28) (2.89) (2.21) (2.81) (2.27)
Years in the United States 11.56 7.26 16.01 12.64 11.42 6.28 17.53 13.52
(7.28) (6.20) (11.03) (9.53) (7.15) (6.19) (11.14) (9.60)
U.S. citizen 0.42 0.30 0.48 0.46 0.44 0.22 0.57 0.52
Married 0.84 0.53 0.77 0.40 0.93 0.81 0.76 0.38
Separated/divorced or widowed 0.06 0.02 0.06 0.02 0.03 0.01 0.06 0.02
Year of birth 1974.23 1983.40 1974.31 1983.00 1975.02 1982.85 1974.33 1983.00
(2.85) (2.32) (2.83) (2.22) (2.84) (2.16) (2.84) (2.20)
Observations 5489 3395 8043 4098 7893 5813 6389 3491

Standard deviations of continuous variables in parentheses
East Asia includes Japan, S. Korea, Hong Kong and Taiwan



Table 3: China versus other East Asian Countries

1) (2) 3) (4) (5) (6)

VARIABLES males females males females males females

Born post one child*born in China 0.745%** 0.263*** 0.784*** 0.269*** 0.658*** 0.347***
(0.059) (0.048) (0.059) (0.047) (0.053) (0.041)

Born in China -0.751*** -0.549*** -0.748*** -0.542%** -0.846*** -0.645***
(0.048) (0.038) (0.048) (0.038) (0.043) (0.036)
Born post one child -0.610*** -0.023 -0.354*** -0.061 -0.176** -0.032
(0.045) (0.033) (0.081) (0.054) (0.076) (0.053)

Age 0.402*** 0.420*** 0.350*** 0.326***
(0.060) (0.044) (0.054) (0.045)

Age squared -0.006*** -0.007*** -0.005*** -0.005***
(0.001) (0.001) (0.001) (0.001)
Years in the United States -0.034*** -0.002
(0.003) (0.002)

U.S. citizen -0.153*** -0.368***
(0.056) (0.038)

Married 0.081* -0.151%**
(0.044) (0.039)

Separated/divorced or widowed -0.756*** -0.828***
(0.117) (0.086)

Total Personal Income 1000's 2012$ 0.011*** 0.014***
(0.000) (0.000)

Constant 15.605***  15.344*** 8.717*** 8.874*** 9.777*** 10.234***
(0.024) (0.019) (1.011) (0.716) (0.905) (0.744)
Observations 15,264 20,784 15,264 20,784 15,264 20,784

R-squared 0.021 0.012 0.024 0.017 0.133 0.109

Bootstrapped standard errors in parentheses. East Asia includes S. Korea, Japan, Taiwan and Hong Kong.

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



Table 4: China Versus Other East Asian Countries Controlling for Pre-trends

1) (2) 3) (4) (5) (6)
VARIABLES males females males females males females
Born post one child*born in China 0.568*** 0.303*** 0.571*** 0.353*** 0.393*** 0.370***
(0.131) (0.094) (0.132) (0.095) (0.120) (0.096)
Born in China -0.573*** -0.589*** -0.534*** -0.625*** -0.579*** -0.669***
(0.227) (0.099) (0.128) (0.100) (0.119) (0.100)
Born post one child -0.610*** -0.023 -0.340*** -0.069 -0.155** -0.020
(0.045) (0.033) (0.083) (0.052) (0.076) (0.051)
Chinese*1970 0.004 -0.184 0.053 0.090 -0.014 -0.014
(0.242) (0.166) (0.249) (0.271) (0.231) (0.163)
Chinese*1971 -0.306 -0.083 -0.279 0.148 -0.334* 0.031
(0.213) (0.160) (0.219) (0.165) (0.198) (0.146)
Chinese*1972 -0.361* -0.049 -0.354* 0.137 -0.401** 0.020
(0.191) (0.168) (0.195) (0.169) (0.274) (0.161)
Chinese*1973 -0.147 0.025 -0.190 0.119 -0.267* 0.030
(0.162) (0.120) (0.165) (0.123) (0.153) (0.123)
Chinese*1974 -0.087 -0.046 -0.156 -0.021 -0.251 -0.056
(0.185) (0.130) (0.189) (0.131) 0.277) (0.125)
Chinese*1975 -0.295 0.139 -0.382** 0.104 -0.419** 0.070
(0.185) (0.159) (0.190) (0.159) (0.270) (0.150)
Chinese*1976 -0.316* 0.230 -0.408** 0.151 -0.416** 0.095
(0.271) (0.149) (0.175) (0.247) (0.162) (0.1412)
Chinese*1977 -0.115 -0.029 -0.201 -0.142 -0.288 -0.183
(0.213) (0.160) (0.214) (0.161) (0.192) (0.149)
Chinese*1978 -0.104 0.413*** -0.171 0.278** -0.228 0.263**
(0.190) (0.134) (0.192) (0.133) (0.271) (0.227)
Observations 15,264 20,784 15,264 20,784 15,264 20,784
R-squared 0.022 0.014 0.025 0.018 0.134 0.110

All models include the covariates reported in Table 3. Bootstrapped standard errors in parentheses. East Asia includes S. Korea,
Japan, Taiwan and Hong Kong.
*** pn<0.01, ** p<0.05, * p<0.1






Table 5: China versus Other East Asian Allowing Differential Effects of Covariates in Post-

Period
1) (2) 3) (4)
VARIABLES males females males females
Born post one child*born in China 0.789*** 0.268*** 0.617*** 0.315***
(0.059) (0.048) (0.052) (0.042)
Born in China -0.750*** -0.541*** -0.839*** -0.639***
(0.048) (0.037) (0.042) (0.035)
Born post one child -13.187*** 4.588 -12.685*** 3.584
(4.852) (4.717) (4.780) (4.429)
Age -0.066 0.722%** -0.161 0.504***
(0.207) (0.171) (0.187) (0.164)
Age squared 0.001 -0.011*** 0.002 -0.008***
(0.003) (0.002) (0.003) (0.002)
Years in the United States -0.025*** 0.004*
(0.004) (0.003)
U.S. citizen -0.292*** -0.428***
(0.064) (0.048)
Married 0.149%** 0.102*
(0.048) (0.054)
Separated/divorced or widowed -0.756*** -0.530***
(0.123) (0.096)
Total Personal Income 1000's 2012$ 0.011*** 0.014***
(0.000) (0.000)
Age*born post OCP 0.791** -0.242 0.754** -0.203
(0.319) (0.309) (0.318) (0.291)
Age2* born post OCP -0.012** 0.003 -0.011** 0.003
(0.005) (0.005) (0.005) (0.005)
Years in the U.S.* born post OCP -0.029*** -0.022***
(0.005) (0.004)
U.S. citizen* born post OCP 0.404*** 0.216***
(0.107) (0.077)
Married* born post OCP -0.165** -0.490***
(0.067) (0.073)
Separated/divorced/widowed* born post OCP 0.126 -0.775%**
(0.242) (0.196)
Total personal income* born post OCP 0.000* 0.000
(0.000) (0.000)
Constant 17.056*** 3.486 18.870*** 6.904**
(3.667) (3.011) (3.324) (2.880)
Observations 15,264 20,784 15,264 20,784
R-squared 0.024 0.017 0.135 0.112




Bootstrapped standard errors in parentheses. East Asia includes S. Korea, Japan, Taiwan and
Hong Kong.
**% p<0.01, ** p<0.05, * p<0.1



Table 6: China versus other East Asian, Larger Gap to Account for Later, Longer Fewer Policy

1) (2) 3) 4) ©)) (6)

VARIABLES males females males females males females

Born post one child*born in China 0.747*** 0.282*** 0.791*** 0.288*** 0.660*** 0.386***
(0.068) (0.060) (0.069) (0.059) (0.064) (0.053)

Born in China -0.753*** -0.569*** -0.752%** -0.561*** -0.831*** -0.678***
(0.062) (0.045) (0.061) (0.045) (0.055) (0.041)
Born post one child -0.587*** 0.045 -0.219* -0.162** 0.029 -0.088
(0.043) (0.032) (0.117) (0.074) (0.104) (0.067)

Age 0.373*** 0.442*** 0.298*** 0.341***
(0.064) (0.054) (0.063) (0.052)

Age squared -0.005*** -0.007*** -0.004*** -0.005***
(0.001) (0.001) (0.001) (0.001)
Years in the United States -0.034*** -0.003
(0.003) (0.002)

U.S. citizen -0.084 -0.289***
(0.053) (0.047)

Married 0.067 -0.173***
(0.041) (0.042)

Separated/divorced or widowed -0.744*** -0.757***
(0.117) (0.087)

Total Personal Income 1000's 2012$ 0.011*** 0.014***
(0.000) (0.000)

Constant 15.582*** 15.276*** 8.885*** 8.734*** 10.146*** 10.081***
(0.033) (0.027) (1.031) (0.844) (1.030) (0.849)
Observations 11,922 15,979 11,922 15,979 11,922 15,979

R-squared 0.018 0.012 0.022 0.017 0.131 0.104

Bootstrapped standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1



Table 7. China versus other East Asian: Sample Limited to Those Born After 1970 to adjust for Cultural Revolution

1) (2) 3) 4) ©)) (6)

VARIABLES males females males females males females

Born post one child*born in China 0.750*** 0.260*** 0.790*** 0.268*** 0.670*** 0.344%**
(0.073) (0.063) (0.072) (0.063) (0.067) (0.063)

Born in China -0.756*** -0.546*** -0.754%** -0.540%*** -0.862*** -0.644%***
(0.052) (0.042) (0.052) (0.042) (0.050) (0.044)
Born post one child -0.611*** -0.040 -0.362*** -0.053 -0.185*** -0.024
(0.040) (0.038) (0.066) (0.055) (0.063) (0.051)

Age 0.414%** 0.398*** 0.361*** 0.306***
(0.058) (0.049) (0.057) (0.046)

Age squared -0.006*** -0.006*** -0.006*** -0.005***
(0.001) (0.001) (0.001) (0.001)
Years in the United States -0.035*** -0.002
(0.003) (0.002)

U.S. citizen -0.147** -0.362***
(0.057) (0.034)

Married 0.080** -0.150%***
(0.039) (0.042)

Separated/divorced or widowed -0.758*** -0.828***
(0.117) (0.075)

Total Personal Income 1000's 2012$ 0.000*** 0.000***
(0.000) (0.000)

Constant 15.607*** 15.360*** 8.544*** 9.185*** 9.629*** 10.522***
(0.024) (0.020) (0.957) (0.807) (0.952) (0.744)
Observations 14,950 20,329 14,950 20,329 14,950 20,329

R-squared 0.021 0.012 0.024 0.016 0.132 0.107

Bootstrapped standard errors in parentheses.

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



Table 8: China versus other East Asian, Migrated only 10 years ago

1) 2) 3) (4) ©) (6)

VARIABLES males Females males females males females

Born post one child*born in China 0.969*** 0.362*** 1.050*** 0.382*** 0.725*** 0.506***
(0.117) (0.088) (0.117) (0.087) (0.111) (0.086)

Born in China -0.876*** -0.636*** -0.873*** -0.638*** -0.679*** -0.762***
(0.083) (0.062) (0.083) (0.060) (0.076) (0.059)

Born post one child -0.813*** 0.057 -0.492*** -0.118* -0.233** -0.169**
(0.066) (0.054) (0.105) (0.071) (0.094) (0.069)

Age 0.973*** 0.649*** 0.822*** 0.577***
(0.088) (0.076) (0.087) (0.081)

Age squared -0.015%** -0.011%*** -0.013*** -0.009***
(0.001) (0.001) (0.001) (0.001)

Years in the United States -0.058*** -0.025***
(0.009) (0.009)

U.S. citizen -0.942%** -0.725%**
(0.105) (0.069)

Married 0.146** -0.277%**
(0.063) (0.051)

Separated/divorced or widowed -0.572*** -0.947***
(0.215) (0.140)

Total Personal Income 1000's 2012$ 0.012*** 0.019***
(0.001) (0.001)

Constant 15.966***  15.288*** 0.143 5.670*** 2.678* 6.708***
(0.041) (0.036) (1.441) (1.230) (1.419) (1.300)
Observations 6,845 10,252 6,845 10,252 6,845 10,252

R-squared 0.025 0.015 0.045 0.027 0.125 0.110

Bootstrapped standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1



Table 9: China versus other East Asian Individuals who migrated between ages of 10 and 17

1 2) 3) (4) (5) (6)
VARIABLES males females males females males females
Born post one child*born in China 0.499*** -0.106 0.526*** -0.086 0.384** -0.119
(0.168) (0.129) (0.168) (0.131) (0.154) (0.116)
Born in China -1.320*** -0.583*** -1.314%*** -0.588*** -1.180*** -0.588***
(0.104) (0.122) (0.102) (0.122) (0.091) (0.113)
Born post one child -0.452*%** -0.133** -0.132 -0.000 -0.016 0.131
(0.076) (0.065) (0.136) (0.227) (0.122) (0.122)
Age 0.240** 0.333*** 0.095 0.141
(0.209) (0.128) (0.113) (0.133)
Age squared -0.003* -0.005*** -0.003 -0.002
(0.002) (0.002) (0.002) (0.002)
Years in the United States 0.064*** 0.026
(0.016) (0.016)
U.S. citizen 0.606*** 0.315***
(0.090) (0.092)
Married -0.118 -0.269***
(0.079) (0.081)
Separated/divorced or widowed -0.898*** -0.709***
(0.217) (0.165)
Total Personal Income 1000's 2012$ 0.010*** 0.010***
(0.001) (0.001)
Constant 15.370***  15.451***  10.864*** 9.979*** 12.657***  12.454***
(0.048) (0.048) (1.810) (2.130) (1.875) (2.196)
Observations 3,036 3,148 3,036 3,148 3,036 3,148
R-squared 0.070 0.031 0.073 0.034 0.198 0.130

Bootstrapped standard errors in parentheses
**% p<0.01, ** p<0.05, * p<0.1



Table 10: China versus other East Asian: Falsified policy timing: 1969 to 1974

1) (2) 3) (4) (5) (6)
VARIABLES males females males females males females
Chinese * born after 1969 -0.081 -0.017 -0.077 0.004 -0.096 -0.036
(0.089) (0.073) (0.090) (0.071) (0.082) (0.067)
Born in China -0.701*** -0.571*** -0.704*** -0.587*** -0.687*** -0.685***
(0.054) (0.044) (0.054) (0.044) (0.048) (0.042)
Born after 1969 0.274*** 0.545*** 0.001 0.013 0.070 0.041
(0.052) (0.040) (0.089) (0.085) (0.076) (0.072)
Age 0.246** -0.030 0.092 0.010
(0.120) (0.140) (0.111) (0.122)
Age squared -0.003** -0.001 -0.001 -0.001
(0.001) (0.002) (0.001) (0.001)
Years in the United States -0.027*** -0.002
(0.002) (0.002)
U.S. citizen 0.359*** 0.116***
(0.057) (0.039)
Married 0.236*** 0.179***
(0.064) (0.053)
Separated/divorced or widowed -0.461*** -0.400***
(0.106) (0.071)
Total Personal Income 1000's 2012$ 0.000*** 0.000***
(0.000) (0.000)
Constant 15.266*** 14.670%** 11.030*** 17.239*** 13.406*** 15.641%**
(0.029) (0.022) (2.711) (3.157) (2.507) (2.746)
Observations 15,526 21,558 15,526 21,558 15,526 21,558
R-squared 0.023 0.024 0.026 0.031 0.166 0.139

Bootstrapped standard errors in parentheses. Sample now consists of those born before 1974 who are under the age of 50.
**% p<0.01, ** p<0.05, * p<0.1



Table 11: India versus other East Asian countries: Falsified Treatment

1) (2) 3) 4) ©)) (6)

VARIABLES males females Males females males females

India*post OCP 0.428*** 0.083** 0.412*** 0.097** 0.374%** 0.107***
(0.047) (0.041) (0.048) (0.040) (0.047) (0.040)

India 0.517*** 0.522*** 0.507*** 0.488*** 0.110*** 0.371***
(0.030) (0.026) (0.030) (0.027) (0.029) (0.030)
Born post one child -0.610*** -0.023 -0.224%** 0.069 -0.156*** 0.074*
(0.040) (0.030) (0.054) (0.042) (0.053) (0.042)

Age 0.567*** 0.566*** 0.392*** 0.451***
(0.040) (0.038) (0.040) (0.038)

Age squared -0.008*** -0.009*** -0.006*** -0.007***
(0.001) (0.001) (0.001) (0.001)

Years in the United States -0.020*** -0.006***
(0.002) (0.002)

U.S. citizen -0.393*** -0.301***
(0.033) (0.029)
Married 0.044 -0.007
(0.031) (0.028)

Separated/divorced or widowed -0.621*** -0.792***
(0.103) (0.073)

Total Personal Income 1000's 2012$ 0.000*** 0.000***
(0.000) (0.000)

Constant 15.605*** 15.344*** 5.823*** 6.274%** 8.982*** 8.101***
(0.027) (0.018) (0.681) (0.649) (0.681) (0.647)
Observations 22,341 25,749 22,341 25,749 22,341 25,749

R-squared 0.051 0.027 0.061 0.037 0.168 0.102

Bootstrapped standard errors in parentheses. East Asia includes S. Korea, Hong Kong, Taiwan and Japan.
*** p<0.01, ** p<0.05, * p<0.1



Table 12: China versus India: India as control

1) (2) 3) (4) (5) (6)

VARIABLES males females males females males females

Born post one child*born in China 0.317*** 0.180*** 0.346*** 0.143** 0.245*** 0.171***
(0.070) (0.062) (0.070) (0.062) (0.059) (0.062)

Born in China -1.267*** -1.070%** -1.250%** -1.017%** -0.831*** -1.017%**
(0.048) (0.0412) (0.047) (0.040) (0.043) (0.038)
Born post one child -0.181*** 0.059** -0.045 -0.084** 0.028 -0.064
(0.029) (0.027) (0.044) (0.041) (0.042) (0.040)

Age 0.364*** 0.367*** 0.157*** 0.235***
(0.051) (0.052) (0.052) (0.049)

Age squared -0.005*** -0.006*** -0.003*** -0.004***
(0.001) (0.001) (0.001) (0.001)
Years in the United States -0.031*** -0.001
(0.003) (0.003)

U.S. citizen -0.502*** -0.640***
(0.042) (0.034)

Married -0.030 -0.144%***
(0.048) (0.044)

Separated/divorced or widowed -0.736*** -0.729***
(0.122) (0.090)

Total Personal Income 1000's 2012$ 0.000*** 0.000***
(0.000) (0.000)

Constant 16.122***  15.866***  10.099***  10.530***  13.263***  12.538***
(0.017) (0.020) (0.838) (0.838) (0.841) (0.787)
Observations 20,619 22,335 20,619 22,335 20,619 22,335

R-squared 0.071 0.056 0.073 0.062 0.199 0.153

Bootstrapped standard errors in parentheses
**% p<0.01, ** p<0.05, * p<0.1
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