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Huigiong Duan’*, Daniel L. Hicks?

New evidence on son preference among
immigrant households in the United States

Abstract

This paper provides new evidence on the acquisition and persistence of child gender preference
among immigrant populations in the United States using Census and American Community
Survey data. We first confirm the existing evidence of son preference among immigrant
populations from South East Asia that was documented across multiple studies and samples.
We then demonstrate several new empirical findings. First, Japanese immigrants exhibit daughter
preference. Second, assortative matching between immigrant parents is associated with stronger
gender preferences. Third, comparing male and female migrants who marry natives provides
suggestive evidence that paternal preferences could be more to blame for son preference than
maternal. Fourth, child gender preferences are strongest for migrants who arrive after childhood
but do not appear to diminish with the duration of residence in the United States. Finally, while
higher-order generations exhibit weaker son preference, there is a high degree of heterogeneity
across groups. Most of the second- and higher-order generation immigrants assimilate more
rapidly to US norms except Indian immigrant populations, which exhibit strong son preference

among higher-order generations.
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1 Introduction

Son preference has been documented in many Asian countries including China, India, Japan,
Korea, and Vietnam (Arnold and Zhaoxiang, 1986; Gupta, 1987; Aly and Shields, 1991; Haughton
and Haughton, 1998; Edlund, 1999; Das Gupta et al., 2003; Jayachandran and Pande, 2017).!
Studies show that parents in these settings often exhibit favoritism for sons over daughters both
before and after birth, with dramatic economy wide consequences ranging from higher fertility,
to imbalanced sex ratios, marriage market effects, and gender discrimination. Recent research
has begun to demonstrate evidence of son preference in richer countries, such as South Africa,
Canada, the United Kingdom, and the United States (Gangadharan and Maitra, 2003; Dubuc
and Coleman, 2007; Dahl and Moretti, 2008; Abrevaya, 2009; Almond et al, 2013).

In the case of the United States, where son preference is less evident in the overall popu-
lation in birth outcomes, only a handful of economic studies examine the issue, each varying
slightly in sample and methodology. Typically, using immigrant groups to look for son prefer-
ence in rich countries is an existing area of focus of the literature on son preference (Almond
and Edlund, 2008; Abrevaya, 2009; Gonzalez, 2018; Ost and Dziadula, 2016; Lillehagen and
Lyngstad, 2018). One of the closest analyses is that of Almond et al. (2013), which estimates son
preference in immigrant populations from South and East Asian countries in Canada using
census data and finds higher sex ratios among first-generation immigrants who migrated in
adulthood and higher sex ratios at third parity. Among native-born, Dahl and Moretti (2008)
find that parents in the United States favor boys along behavioral dimensions of parents such
as marriage patterns, whereas Abrevaya (2009) finds son preference, but only among Chinese
and Indian immigrants’ sub-populations. Abrevaya shows the unusually high boy-birth rates
among third and fourth children in Chinese and Indian households and estimates the number
of missing girls in the United States. Almond and Edlund (2008) find evidence of sex selec-
tion at the prenatal stage among Chinese, Korean, and Asian Indian immigrant parents in the
2000 US census. Blau et al. (2017) show that having a daughter first is associated with lower
fertility for the whole population, higher rates of households headed by females, and positive
fertility effects. Among immigrants, they find that households that have female as first born
have higher fertility rates and are more likely to be living without a father but no evidence of
gender selection. Some of these differences stem from nuances in approach across researchers
and some from samples analyzed.?

While son preference is weak among native-born individuals, the evidence that immigrants
from Asian countries exhibit son preference in the United States is startlingly robust across
studies and arguably understudied given that this group alone accounts for roughly 7% of the
overall population. Immigrants make an ideal population to study gender norms because they
face a common set of laws, institutions, and gender norms upon arriving in the United States.

They also carry with them many cultural and behavioral norms from their homeland.

1 Inthe case of Japan, son preference appears to have given way to daughter preference along some dimensions (Fuse, 2013).

2 For example, Dahl and Moretti (2008) present evidence of weaker forms of son preference among parents in
the United States by estimating the effects of child gender on mothers’ marital status and family structure using
the 1960-2000 US Censuses. They find that a first-born girl is less likely to live with her father relative to a first-born
boy due to the mother’s lower probability of getting married, higher probability of being divorced, and a father’s
lower likelihood of obtaining custody of daughters. Abrevaya (2009) finds evidence of gender selection among Asian
immigrant populations using both vital statistics and census data to estimate boy-birth percentages by birth order and
country of migration.
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In this paper, we first confirm and extend the findings of Almond and Edlund (2008) and
Blau et al. (2017), showing that there is no evidence of son preference in the aggregate in the
United States, nor among native-born individuals, nor among most immigrant populations—
when measured by fertility stopping behavior and child gender. For parents who migrate
specifically from countries in South, East, and Southeast Asia (abbreviated as SESE Asia), we
document son preference, both among small and large size families, occurring through both
mechanisms—fertility stopping and gender selection.’ Disaggregation reveals direct evidence
of son preference among mothers from China, India, Korea, the Philippines, and Vietnam, but
not among migrants from Japan in most samples.* We additionally show that son preference in
the form of a lower likelihood of marriage among mothers of daughters appears in all popula-
tion groups, with larger effects along this dimension in the native-born population than among
immigrant groups.

We then build on the literature in several ways. These include disaggregating across finer
population groups, exploring assortative matching by contrasting the role of immigrant moth-
ers and fathers, as well as examining how and when in life mothers develop son preference,
the extent to which these preferences can persist after exposure to US society, and the degree
to which they are transmitted intergenerationally. These tests produce several new empirical
findings for the US immigrant population.

First, we show that Japanese migrants exhibit daughter preference. Studies have show that
the extent of son preference can change with evolving social values over time, including son
preference in the cases of Japan and South Korea (Kureishi and Wakabayashi, 2011; Choi and
Hwang, 2015). Indeed, recent research has confirmed a shift away from son preference (Kureishi
and Wakabayashi, 2011) with some evidence of daughter preference now among certain groups
in Japanese society (Fuse, 2013). Similarly, son preference in Korea has noticeably declined over
time and consistent with this pattern, we find evidence of son preference among immigrants
from Korea only when we examine the full period from 1980 to 2017. This association disap-
pears when we restrict the sample to only recent American Community Survey (ACS) survey
waves in the post-2010 period. At the same time, families with migrant mothers from other
nations that exhibit son preference in their home country, namely those from China, India, the
Philippines, and Vietnam, continue to manifest comparatively high levels of son preference.

Second, we explore a new avenue in the immigrant population with regard to son pref-
erence—the role of assortative matching between immigrant parents. We find that couples
where both parents are immigrants from the same country exhibit significantly stronger son
preference outcomes (or daughter preference in the case of Japanese migrants). We then extend
the analysis and compare male and female migrants from SESE Asian countries who marry
native-born individuals. This exercise reveals new and interesting patterns. Although these
are highly selected samples of individuals and thus not to be taken as causal estimates, we find
no evidence of son preference among the households of female mother migrants, whereas at

the same time we do see evidence of child gender (both son and daughter) preference in the

3 Weselect these countries for particular focus because of previously documented son preference in the region, to be able
to compare our findings with those in other studies, and because of their sufficient population sizes in the United States
to produce reliable estimates.

4 These findings are also consistent with research outside of economics using the natality files of the vital statistics system
that has identified skewed sex ratios for higher parity births in the United States among Chinese and Indian women
(Howell et al., 2018).
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households formed between male migrants and natives. These results do not prove paternal
preferences matter more, but they provide suggestive evidence that paternal preferences are
important for son preference outcomes and highlight the fact that further research is needed to
understand the role of household bargaining and gendered preferences.

Third, we show that gender preferences are strongest in migrants who arrive after child-
hood, consistent with the recent analysis of Ost and Dziadula (2016). We extend this exercise
to show that son preference does not appear to diminish with the duration of residence in the
United States. For example, immigrant mothers who have resided in the United States for lon-
ger periods of time before giving birth are not less likely to exhibit son preference than their
counterparts who give birth more quickly after arrival. Although there is limited research on
timing of first birth since arrival and its impact on son preference in the US context or by
economists in general, this finding is consistent with research outside of economics looking at
sex ratios at birth among Indian immigrants to Canada, where duration of residence had no
impact on the level of skew in M/F sex ratios at birth (Brar et al., 2017). Both of these findings
are consistent with existing research in economics that shows that cultural characteristics can
become ingrained—impervious to assimilation later in life, even after a longer duration of res-
idence in the United States. For example, Hicks et al. (2015) show that gender norms regarding
the allocation of household labor between men and women are acquired in childhood, and,
once established, are relatively uninfluenced by the duration of exposure to US culture. Our
results similarly suggest that son preference, like other attitudes about gender, is also com-
monly acquired in a similar critical early stage of life, and that these roles are relatively stable,
once formed.

Fourth, we explore the extent to which son preference changes across generations. In
related exercises, Blau et al. (2013) demonstrate intergenerational assimilation to native levels
for fertility, education, and labor supply among migrants, whereas Bleakley and Chin (2010)
find that greater English proficiency of immigrants leads to more rapid assimilation to US
behaviors, including a higher probability of divorce and intermarriage and a lower likelihood
of living in ethnic enclaves. Thus, it is plausible to expect that son preference among immigrant
populations could vary along with the process of their general cultural assimilation in the
United States and it is likely important to look at migrants from different countries individu-
ally (Blau et al., 2013). We show that higher-order generations exhibit weaker son preference,
although there is a sizeable degree of heterogeneity across groups—second- and higher-order
generation Chinese immigrants conform more rapidly to US norms, whereas Indian immi-
grant populations exhibit strong son preference among higher-order generations.

The reminder of the paper is organized as follows. Section 2 discusses the sample, assump-
tions, and data used. Section 3 looks for evidence of multiple forms of son preference across
large and disaggregated immigrant population groups in the United States. Section 4 examines
the formation, persistence, and intergenerational transmission of son preference. Section 5

concludes the discussion.

2 Sample and Data Summary

We employ Decennial Census and ACS Data since 1980 that are harmonized by IPUMS
(Ruggles et al., 2020). The ACS is conducted yearly and includes information on education,
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housing, jobs, immigration, and other demographic characteristics.” For much of the analysis,
we use the 1980, 1990, and 2000 Census as well as the 2001-2017 ACS.® Data are available
at the individual level with the identifiers linking to the structure of family and household.
In US-born samples and any tables that contain them, we employ the 2012-2016 ACS 5-year
Public Use Microdata to keep the analysis computationally tractable. It contains all cases
from the annual 1% ACS samples for 2012, 2013, 2014, 2015, and 2016, and produces a sample
size of approximately 5% of the US population.”

As is common in the literature on son preference using cross sectional survey data, to
avoid the problem that some of the children may have already left the household at the time of
the ACS survey, in the analysis, we define a family as a married mother with an eldest child at
the age of 12 or younger living in the household. We also restrict the sample to mothers with
an age between 18 and 40. Both of these choices limit the likelihood that sample selection or
attrition would spuriously drive any results observed.

Table 1 presents summary statistics for the 2012-2016 ACS sample that includes native-
born and immigrants. The resulting sample size for families with at least one child is 490,858.°
Household statistics are presented in Panel A. Household size, on average, is 3.99. Around 62%
of mothers and 92% of fathers are in the labor force. Almost 93% of mothers attain high-school
education or above and 46% of mothers have at least a bachelor’s degree. Education attainments
for fathers, at 89% and 39%, respectively, are lower than mothers.

The ACS provides information on each individual’s place of birth, allowing us to define
first-generation immigrants and to identify their country of origin. We decompose the sample
into native-born individuals, first-generation immigrants, migrants from countries other than
SESE countries, and migrants from these regions specifically.” Statistics for these populations
are presented in Panel B of Table 1. As the ACS also contains information on each person’s
ancestry and race, we construct a measure of higher-order generations of immigrants who
claim their ancestry are from SESE Asia or as individuals who speak a specific Asian language
at home or who identify as having at least one-third of their race from a country in these
regions. Overall, 21% families have a foreign-born mother, 33% of whom are from a country in
SESE Asia. Only for first-generation immigrants, the year of migration is available in the ACS.
We use this variable to test whether the son preferences among immigrants vary as a function
of age of migration and the duration of residence in the United States.

Individual age is reported for each household member. Using this information, we con-
struct a detailed birth order for children in a family and record the gender of children for each.

At each birth order, we construct variables for the conditions whether the family had another

5 The ACS includes questions not asked in the regular census. Response to the ACS survey is required by law.
We use the 2012-2016 ACS in Tables 2 and 3 to be consistent with previous studies, but it does not contain sufficient
sample size when we disaggregate to analyze migrants from specific countries and because it is far more tractable
empirically when we are examining the entire US sample (Tables 2 and 3). We keep the sample consistent within these
tables, but then for the remainder of the tables which do disaggregated country of origin analysis, we use a larger sample
employing more waves of ACS and the decennial censuses to better be powered to analyze specific subpopulations.

7 The primary difference between the 2010 census and the 2012-2016 ACS file for the purpose of this paper is the
availability of detailed information on immigration and household structure.

8  Our unit of observation is household.

9  All countries and regions in SESE of Asia are considered once they are recorded in the ACS. It includes China, Hong
Kong, Taiwan, Japan, Korea, Cambodia, Indonesia, Laos, Malaysia, Myanmar, the Philippines, Singapore, Thailand,
Vietnam, Afghanistan, Bangladesh, Bhutan, India, Nepal, Pakistan, and Sri Lanka.
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Table 1. ACSsample summary statistics

Panel A: Demographics Mean SD
Household size 3.99 0.98
Family income 98,810 89,883
Mother in labor force 0.62 0.49
Mother’s age at marriage 27.87 5.86
Mother’s age of first birth 26.61 4.74
Mother’s education high school and above 0.93 0.25
Mother’s education bachelor’s degree and above 0.46 0.5
Father in labor force 0.92 0.27
Father’s education high school and above 0.89 0.31
Father’s education bachelor’s degree and above 0.39 0.49

Panel B: Country of Birth/Ancestry

First-generation immigrants 0.21 0.41
Year of migration 2000.7 9.68
Immigrants from East, SE Asian countries and regions 0.07 0.26
Immigrants from China 0.01 0.1
Immigrants from Japan 0.003 0.05
Immigrants from Korea 0.01 0.07
Immigrants from the Philippines 0.01 0.1
Immigrants from Vietnam 0.01 0.08
Immigrants from India 0.02 0.15
Higher-order generation immigrants (SE Asian countries) 0.02 0.14
Panel C: Household Fertility

Number of children 1.91 0.89
% of household with all girls 0.3 0.46
% of household with all boys 0.32 0.47
% of household with mix 0.38 0.49

Notes: The sample covers families with married mothers between age 18 and 40, and with at
least one child and the oldest one is 12 years old or younger in the United States. The unit of
observations is the household, and there are 490,858 households in the sample.

Source: American Community Survey from 2012 to 2016.

child and whether the family had another male child.”” In the sample, the average household
has 1.9 children; 30% of the families have only daughters and 32% of the households have only
sons. The remainder, 38% of the families, have both daughters and sons. Household fertility
statistics are presented in Panel C of Table 1.

Although we do not discuss them in detail for the purposes of brevity, Table 1 of Appen-
dix produces summary statistics for the entire period 1980 to 2017 using both Census and ACS
data. These statistics are not directly comparable to those in Table 1 as they (i) reflect the full

period sample and (ii) include only households where one or both parents have been born in

10 When we estimate son preference for second children, families with twins and triplets at the first birth are excluded.
When we estimate son preference for mother’s having a third child, those with twins or triplets at the second and third
birth order are excluded.
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a SESE Asian country. The subsequent sections and table notes make it clear which sample is

used in each analysis.

3 Evidence of Son Preference within the United States
3.1 Empirical Strategy
We begin the analysis within the following econometric framework:
Y. = B, + B AllGirls, + B, X, + ¢, 1)

where i denotes married women between the age of 18 and 40 with at least one child, AllGirlsi is
a dummy variable indicating the gender of previous children as being all female, X are control
variables, ¢, is the error term, f3 s are the coefficients, and, specifically, f, is the parameter of
interest.

We consider two dependent variables of interest: Fertility, indicating whether family i
had additional children within 6 years, and Male child, indicating whether the next child is a
son." For the “2nd child born” sample, we include families with at least one child, so if they had
a second child within 6 years after the first child’s birth, Fertility. equals 1, otherwise it is 0."
Similarly, in the “3rd child born” sample, we consider families with two and more children. If
they have a third child within 6 years of the birth of the second child, then the dependent vari-
able, Fertility,, takes the value 1. We opt for OLS for ease of interpretation, and the predicted
values for both sets of dependent variables estimated by the Linear Probability Model (LPM)
are predominantly ranging between 0 and 1."

The parameter of interest is the coefficient on AllGirls, an indicator variable assigned 1
when the previous children are all girls in family i. The coefficient indicates the difference in
Y, between families with all girls and those with at least one son. Arguably, it should provide
an upper bound of the effects of son preference on family size because some families may
have additional children simply to balance the gender pool of their children—an effect which
may not be due to son preference. To isolate bias for sons from gender balancing preferences,
in third birth order children analysis, we additionally include another specification that also
controls for Mix,, which indicates that the gender of the two previous children contains both a

boy and girl, in the following regression equation:
Y, =B, + B, AllGirls + B, Mix + B, X, + p, )

Once this additional indicator is included, the omitted category becomes families with only
boys. Thus, the coeflicients on AllGirlsi and Mix, indicate the difference between families with
all girls or families with children of both sexes in comparison to the fertility of those with only
sons. The coefficient on AllGirls, then isolates son preference effects from any other preferences
relating to gender balancing effects.

The vector of control variables, X, are standard to the literatures on fertility and son pref-
erence in general and contain variables that relate to the mother, household variables, and

11 We obtain similar results using five-year or seven-year window and present results for 6 years to be consistent with
previous literature on son preference.

12 Twins are excluded from the sample.
13 Triplets and twins for the second and third child are excluded from the sample.
14 Of the predicted values, 98% are between 0 and 1.
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geographic variable.”” Maternal variables include whether the mother has high-school and
above education, whether the mother has at least a bachelor’s degree, the mother’s age, and
the mother’s age at marriage. Household variables include family income, father’s education
attainment captured by dummy variables for high school and above as well as bachelor’s degree
and above, and whether the head of household is male. We also include state dummies, to
control the influence of regional factors on families” son preference, such as differences in state

level access to abortion or differences in regional locations of ethnic enclaves.

3.2 Son Preference among Large Population Groups in the United States

Table 2 reports the influence of son preference on fertility for the full sample of families with an
oldest child 12 years of age or younger in the United States, as well as for the sample of families
where the mother is either native-born, or a first-generation immigrant, a non-SESE Asian
immigrant, or a SESE Asian immigrant.'® In Table 2, we explore both mechanisms mentioned
above. Specifically, the left panel provides the results of testing for fertility changes on the basis
of the gender of earlier children and the right panel looks for evidence of gender selection—i.e.
changes in the likelihood that each subsequent birth is male. Columns (1) and (4) examine the
impact of the first child being a girl on the likelihood of the second birth and that birth being
male, respectively. Columns (2) and (5) show the impact of the first two children being girls on
the same outcomes for the third child, with Columns (3) and (6) additionally controlling for
gender-balancing effects.

First, looking at the full sample of the US population, the coefficient of interest in front of
all girls for mothers in Column (1) is close to zero and insignificant, indicating no strong influ-
ence of initial child gender on the decision to have a second child. The estimates in Column (2)
suggest that those with two daughters are 3.2% points more likely to have a third child, but as
can be seen in Column (3), this impact is entirely driven by a motivation among households
for gender balancing.

Among the sample of only native-born mothers, the coefficient on all girls is actually neg-
ative and significant in both Columns (1) and (3). This suggests that the probability of having
a second child within the next 6 years is 0.4% points lower if the first child of the family is a
daughter. For the decision to have a third child, once accounting for gender balancing effects
this rise to 0.8% points in Column (3). In both cases, there is no evidence of son preference in
the United States when focusing on fertility choices and looking at these aggregate populations.

However, when we limit the sample to first-generation immigrants, this pattern is reversed.
Focusing on the results in Columns (1) and (3), we see that having only a girl or girls leads to
a positive and significant increase in the odds of a mother having another child, even after
controlling for gender-balancing preferences. Disaggregating by region, we see that the overall
effects observed in the immigrant population are driven by migrants from South East Asia.
Among this population, mothers are 2.3% points more likely to have a second child if their first
was a girl. Comparatively, the coefficient on all girls for immigrants from other countries is

negative and not significant. While there is again strong evidence of gender-balancing desires

15 Haughton and Haughton (1998) demonstrate that these factors also affect families’ fertility and should be controlled for
in regression analysis.

16 The complete regression results with coefficients on all covariates are shown in Table A2 of Appendix.
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Table2 Son preference in the United States

Fertility Male child
Depvar. 2nd child born 3rd child born 3rd child born 2nd child male 3rd child male 3rd child male
(1) (2) 3) (4) (5) (6)
Full Sample
All girls -0.002 0.032*** -0.004 -0.005*** 0.019*** -0.003
(0.001) (0.002) (0.002) (0.001) (0.002) (0.002)
Mix -0.056*** -0.035***
(0.002) (0.002)
Native-Born
All girls -0.004*** 0.030*** -0.008*** -0.005*** 0.018*** -0.005***
(0.002) (0.002) (0.003) (0.002) (0.002) (0.002)
Mix -0.060*** -0.037***
(0.002) (0.002)
First-generation Immigrants
All girls 0.006** 0.038*** 0.014*** -0.002 0.023*** 0.008**
(0.003) (0.004) (0.005) (0.003) (0.003) (0.004)
Mix -0.039*** -0.024***
(0.004) (0.003)
First-generation Immigrants from Countries other than South East Asia
All girls -0.002 0.034*** 0.007 -0.005 0.019*** 0.002
(0.004) (0.005) (0.006) (0.004) (0.004) (0.005)
Mix -0.042*** -0.026***
(0.005) (0.004)
South East Asian Immigrants
All girls 0.023*** 0.050*** 0.031*** 0.005 0.035*** 0.024***
(0.005) (0.006) (0.008) (0.005) (0.005) (0.006)
Mix -0.029*** -0.017***
(0.006) (0.005)

Notes: The dependent variable Fertility is equal to 1 for mothers having another child within 6 years of previous
child’s birth. 2nd Child Born represents the sample of families with at least one child and may still have additional
children after this window or a second birth. The unit of observations is the household, and the sample size for this
regressions is 480,360; 383,683; 101,310; 66,718; 34,592, respectively. 3rd Child Born represents the sample of fam-
ilies with at least two children and may have additional children later. The sample size is 308,378; 248,195; 63,093;
44,261, 18,832, respectively, for these regressions. *p<0.1, **p<0.05, ***p<0.01.

Source: American Community Survey from 2012 to 2016.

in immigrant populations, as well as among SESE Asian migrants, there is an even larger 3.1%
point increase in the odds of having a third child if the first two are female.

Columns (4-6) replicate this strategy for another dependent variable, whether the next
child is male."” If households are practicing any gender selection in favor of males after female
births, we would expect the coefficient on all girls to be positive. Focusing on the birth of a

second child, the coeflicients in front of all girls is negative, very small, and precisely estimated

17 Coeflicients on covariates are shown in Table A2 of Appendix for the fertility regressions for interested readers but are
otherwise excluded for brevity.



Page 10 of 28 38 Duan and Hicks. 1ZA Journal of Development and Migration (2020) 11:14

for the samples of families in the United States, natives, first-generation immigrants, and non-
SESE Asian immigrants. However, for the sample of SESE Asian immigrants, the coeflicient is
positive but not significant. For families with at least two children, the coeflicients on all girls
are all positive and significant at 1% suggesting that SESE Asian immigrant mothers are par-
ticularly more likely to have a son as their third child if the previous two children are all girls
relative to all boys. This result is consistent with sex selection or some form of greater maternal
health investments during pregnancy when the fetus is male.

We conclude that there is little evidence for son preference among native-born mothers
as well as most immigrant mothers through either fertility stopping decisions or from gender
selection in the United States. At the same time, however, mothers who migrate from SESE
Asian countries do exhibit behavior that is consistent with son preference. They are both more
likely to have additional children if the previous children are all girls, and they appear to influ-
ence the gender of the third child if the first two are female.

It is also possible that son bias could manifest in other weaker forms of son preference
than fertility timing and gender selection. Dahl and Moretti (2008) provide survey evidence
that male parents prefer sons and demonstrate an effect that can be seen in parents’ marital
status, with marriage between parents more commonly occurring both before (only for those
who may have learned the gender before birth) and after male births.

In Table 3, we present regressions in which the dependent variable is an indicator equal
to 1 if a mother with at least one child is divorced, separated, or never married. As before, this
is regressed on the gender of the previous children with the complete set of covariates from
equation 3 as well as controls for number of children and for families with one child or more.
Again, the coefficient of interest is the indicator variable All Girls, which is equal to 1 if the
previous children are all daughters. The estimated coefficients on all girls in this linear prob-
ability model indicate the change in the probability of not being married for mothers of girls
in comparison to those with a son. Here, the coefficients are all positive, and for the full sam-
ple, natives, as well as first-generation immigrants and non-SESE Asian immigrants they are
significant at between 1% and 5% levels of significance. Consistent with the previous analysis,
mothers are either more likely to marry or less likely to separate after having sons. Even though
the magnitudes seem small, the percentage effects are actually very large, at 9.5%, 11%, 6.4%,

5.9%, and 5.3%, respectively, and are thus quite non-negligible."® Although the estimates for the

Table 3 Child gender and mother’s marital status

Full sample Natives First-generation Non-South East South East Asian
immigrants Asian immigrants immigrants
All girls 0.005*** 0.006*** 0.003** 0.003*** 0.002
(0.000) (0.001) (0.001) (0.001) (0.001)
Number of 1,112,703 874,581 249,433 171,255 78,178

observations

Notes: The dependent variable is a dummy equal to 1 if the mother with at least one child is divorced, separated,
or never married. *p<0.1, **p<0.05, ***p<0.01.

Source: American Community Survey from 2012 to 2016.

18 Of all mothers, 5.28% with at least one child are divorced, separated, or never married in the United States. This figure
is 5.47% for native-born mothers, 4.69% for first-generation immigrants, 5.1% for non-SE Asian immigrants, and 3.77%
for SE Asian immigrants.
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subsamples of immigrants from SESE Asia are imprecisely estimated, they take the same sign
and of similar magnitude.

An important caveat of this alternative approach to assessing son preference is that while
consistent with Dahl and Moretti (2008), lacking more detailed records and panel data, we
cannot rule out the alternative possibility that extraneous factors are driving the change in
marriage patterns. For instance, sons could simply require more parental attention or resources
to raise, and increased paternal childcare responsibilities may drive the lower levels of divorce
in households with sons relative to those with daughters. Although this could still be classified
as son preference, it is a much weaker version than that which shows up in the previous sections.
We restrict the analysis to fertility timing and gender selection for the remainder of our paper,
as our focus is on the development and persistence of son preference among immigrant popula-
tions, and there is less potential for these more stringent manifestations of son preference effects

to be confounded by unobservables than the marital status results.

3.3 Disaggregating Son Preference among South, East, and Southeast
Asian Immigrants in the United States

To better understand the sources of son preference among Southeast Asian immigrants, we
decompose the sample into families who migrate from a specific country of origin as shown in
Table 4. In order to achieve a larger sample, we now extend the analysis back to include Census
and all ACS data since 1980. We also focus only on countries with large number of migrants to
the United States so that we have sufficient samples to identify the effects should they exist. As
discussed, we now run regressions on the sample of immigrant mothers who are from China,
Japan, Korea, the Philippines, Vietnam, and India, respectively.

Several things immediately stand out. For families in which a mother is migrated from
China and India, they are more likely to have a second child if the family had a girl first relative
to having a boy first, unlike the opposite pattern among US natives. These effects dramatically
strengthen when we turn to the third child. As can be seen in Column (3), they are indeed
more likely to reflect son preference in this case, as they exist even when controlling for gender
balancing. Chinese, Indian, Korean, Philippine, and Vietnamese migrant mothers all exhibit
a noticeably higher propensity to have a third child when they have two daughters. These pat-
terns are most clearly seen in Figure 1A, which plots the coeflicients of interest and confidence
intervals for each of the sets of regressions presented in Columns (1) and (3).

As can be seen on the right-hand side of Table 4, there is some evidence of gender selection
among immigrant groups in the United States. Only Indian households demonstrate this effect
for two-child households, but when we look at three-child households and control for balancing
in Column (6), immigrant mothers from China, Korea, the Philippines, and India show some
degree of male biased child sex ratios. Figure 1B graphically replicates the exercise of Figure 1A
for the percentage of births which are male, making clear the patterns just described. We also
construct a category for all other SESE Asian immigrants in the ACS not from the countries
listed in Table 4, but the coefficients are not significant although it is unclear whether this is
simply due to the small sample of these individuals.

These results suggest that there is a large degree of child gender preference both in fertility
timing and in terms of skewed birth ratios among these populations in the United States, con-

sistent with the studies discussed in the introduction—although decomposing across groups
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Table4. Son preference by maternal country of origin

Fertility Male child
Dep var. 2nd child 3rd child 3rd child 2nd child 3rd child 3rd child
born born born born born born
(1) (2) 3) (4) (5) (6)
Chinese
All girls 0.012* 0.080*** 0.069*** 0.004 0.057*** 0.050***
(0.006) (0.008) (0.009) (0.005) (0.006) (0.007)
Mix -0.018*** -0.010*
(0.007) (0.005)
Japanese
All girls -0.020* 0.009 -0.030* -0.017* 0.002 -0.013
(0.011) (0.014) (0.017) (0.010) (0.011) (0.014)
Mix -0.061*** -0.023*
(0.015) (0.012)
Korean
All girls 0.012 0.066*** 0.040*** 0.007 0.033*** 0.015*
(0.007) (0.009) (0.011) (0.007) (0.007) (0.009)
Mix -0.041*** -0.027***
(0.009) (0.007)
Philippine
All girls 0.007 0.042*** 0.024** 0.002 0.028*** 0.016*
(0.006) (0.008) (0.010) (0.005) (0.007) (0.008)
Mix -0.029*** -0.018***
(0.008) (0.007)
Vietnamese
All girls 0.010 0.057*** 0.026** 0.005 0.024*** 0.003
(0.007) (0.010) (0.012) (0.007) (0.008) (0.010)
Mix -0.047*** -0.032***
(0.010) (0.008)
Indian
All girls 0.018*** 0.068*** 0.056*** 0.017*** 0.048*** 0.045***
(0.005) (0.005) (0.006) (0.004) (0.005) (0.005)
Mix -0.017*** -0.004
(0.005) (0.004)

Notes: See Table 2 notes for definitions. The sample size for each group in Columns (1) and (4) is 25,936; 7,631;
17,474; 26,812; 16,910; 38,479, respectively. The sample size for each group in Columns (2, 3, 5, and 6) is 13,301,
4,267, 10,368; 15,092; 10,264; 19,890, respectively. *p<0.1, **p<0.05, ***p<0.01.
Source: Census and American Community Survey samples from 1980 to 2017.

reveals a larger degree of heterogeneity. Another interesting result of this decomposition is

that Japanese migrants exhibit some degree of daughter preference. This can be seen in the
outcomes for both fertility and child gender of second child births and for the third child births

in fertility stopping behavior.

We replicate Table 4 using only the 2012-2016 ACS sample to get a sense of the idea

whether these patterns continue today in the United States (results are presented in Table A3
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Figure 1A Son preference—fertility timing; regression adjusted means with confidence
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Figure 1B Son preference—male births, regression adjusted means with confidence
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of Appendix). The findings are largely similar with two exceptions. Korean households exhibit
some son preference in the full sample but not in the recent year ACS samples, and there is no

evidence of daughter preference among Japanese migrants in the most recent window either.

3.4 Assortative Matching, Maternal, and Paternal Preferences

In Table 5, we undertake a novel exercise that sheds some new light on the durabil-

ity of son preference among immigrants in the United States. We re-estimate our main
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Table5 Son preference and parental background

Has 3rd child 3rd child is male
Dep var. Main Asian mom Asianmom Asiandad Main Asian mom Asian mom Asian dad
sample anddad and non- and non- sample anddad and non- and non-
Asiandad Asian mom Asiandad Asian mom
(1) (2) 3) (4) (5) (6) (7) (8)
Chinese
All girls 0.069***  0.090™** 0.003 -0.038 0.050***  0.068*** 0.006 -0.015
(0.009) (0.010) (0.032) (0.060)  (0.007)  (0.008) (0.025) (0.048)
N 13,301 10,456 1,172 491 13,301 10,456 1,172 491
Japanese
All girls -0.030* -0.064*** -0.011 -0.092* -0.013 -0.037* 0.008 -0.083*
(0.017)  (0.025) (0.028) (0.055) (0.014)  (0.020) (0.022) (0.044)
N 4,267 2,067 1,708 545 4,267 2,067 1,708 545
Korean
All girls 0.040***  0.053*** 0.004 -0.009 0.015* 0.026™* -0.015 0.039
(0.011) (0.013) (0.024) (0.061) (0.009)  (0.010) (0.019) (0.049)
N 10,368 6,976 2,546 536 10,368 6,976 2,546 536
Philippine
All girls 0.024** 0.036*** -0.001 -0.017 0.016* 0.026** 0.005 0.069**
(0.010)  (0.013) (0.018) (0.037) (0.008)  (0.011) (0.015) (0.032)
N 15,092 8,872 4,474 1,320 15,092 8,872 4,474 1,320
Vietnamese
All girls 0.026** 0.027* -0.003 0.105 0.003 0.002 -0.001 0.065
(0.012) (0.014) (0.042) (0.069) (0.010)  (0.011) (0.034) (0.057)
N 10,264 8,406 937 431 10,264 8,406 937 431
Indian
All girls 0.056***  0.057*** -0.069 0.020 0.045***  0.048*** -0.046 0.068*
(0.006) (0.007) (0.062) (0.047)  (0.005)  (0.005) (0.055) (0.036)
N 19,890 18,422 397 724 19,890 18,422 397 124

Notes: All regressions additionally control for mix. *p<0.1, **p<0.05, ***p<0.01.
Source: Census and American Community Survey samples from 1980 to 2017.

exercise— examining fertility effects and male birth ratios for third children (accounting for
gender- balancing preferences), and further partition the sample of immigrant households in
the United States. Specifically, we reproduce our previous estimates in Columns (1) and (5), and
then in Columns (2) and (6) we contrast them with households in which parents are assorta-
tively matched in that both are immigrants from the same country of origin. For clarity, it is
worth reminding readers that our sample includes households with married mothers between
the age of 18 and 40 with an eldest child at the age of 12 or younger living in the household.
In our previous analysis, some of these mothers were married to other immigrants from their
own country of origin, some from other countries, and some from the United States.

As can be seen from Table 5, the degree of child gender preference strengthens in mag-
nitude in every case when we look at couples paired from the same country of origin in SE

Asia. In the case of Japanese migrants that exhibited daughter preference in the overall sample,
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households where both parents are immigrants are significantly more likely to have daughters
than sons and more likely to have a third child after two boys.

In Columns (3) and (7), we restrict the sample to include households where the mother is
a migrant from SE Asia but the father is native-born. In this case, we see no robust evidence of
son preference among any of the households we examine. In Columns (4) and (8) we restrict
to native-born mothers who marry immigrant fathers. Although this is our smallest sample,
we observe several interesting things. First, we see some evidence of son preference among
migrants from India and the Philippines as well as stronger fertility and sizeable gender effects
in favor of daughters among the sample with Japanese dads.

Comparing the role of mothers and fathers is potentially interesting for a number of rea-
sons, including the fact that fertility outcomes result from an intrahousehold bargaining pro-
cess in which either spouse may have a greater degree of certain dimensions of influence or
control (such as income or control over contraception). Unfortunately, just as migrants are a
selected sample of individuals, these new grouping should be interpreted with caution, as there
is likely a large amount of selection in the marriage market among individuals who migrate to
the United States and they choose to marry either another immigrant or a native-born indi-
vidual. For example, mothers and fathers from the same country are likely to have similar
preferences and thus more likely to exhibit a cultural trait in their home country such as son
preference.

In spite of this, at a minimum, our results are suggestive of a situation in which fathers
exhibit at least some responsibility for son preference outcomes—as in the case of assortative
matching the impact is strengthened, and some of the son preference manifests even when only
the father is a migrant. Causal analysis to uncover the degree of maternal and paternal influ-

ence in driving son preference is likely a valuable avenue for future research.

4 The Formation, Persistence, and Intergenerational
Transmission of Son Preference

Section 3 demonstrated that son preference, in the form of fertility timing and gender selec-
tion, appears among SESE Asian immigrant populations in the United States. As discussed in
the introduction, many of the cultural and economic factors driving son preference have been
explored in this set of origin countries. Less well-understood is why son preference would con-
tinue to manifest in the United States where old age support is stronger, cultural norms do not
generally favor son preference, and where the gender gap is less stark. Immigrant populations
thus make an ideal group for studying when son preference is acquired in life, how persistent
son preference is, and whether or not it is transmitted, like many other cultural norms, from

generation to generation. In this section, we explore these three questions in sequence.

4.1 The Formation and Persistence of Son Preference

We first consider the development of son preference and assimilation at the individual level,
exploiting variation in an immigrant’s age at arrival to the United States. The younger an indi-
vidual is, the less time they will have had to grow up in a society where the son preference is

the norm. In order to do this, we estimate a differences-in-differences regression according to
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the following equation to capture the difference in son preference across immigrants arriving
before and after age 9. We adopt age 9 because it has been shown to be a critical age period for
both individual’s fertility decision and for the acquisition of gender norms of behavior. Critical
period hypothesis, developed by cognitive scientists, states that individuals learn languages
more easily at a critical age range, between years 3 and 10 (Lenneberg, 1967), than older chil-
dren. This hypothesis is supported and applied by Bleakley and Chin (2004, 2010) by exploit-
ing variation in the age of immigrants at their time of immigration to the United States. They
argue that timing of immigration is critical to a variety of social outcomes of immigrants such
as wages, marriage status, and fertility decisions via the effects of English language skills and
knowledge of American culture and institution. Age 9 is found to be the cutoff of the critical
period. We set age 9 as the cutoff to be consistent with previous studies."” Formally, our regres-

sion is specified as follows:

Y, = B, + B, AllGirls,+ B, Mix + B, Age_Arrival + B, AllGirls X Age_Arrival, +
/J’SMixix Age_Arrivali + /36 X+, (3)

Age_Arrival is a dummy variable, indicating whether or not mother i migrated to the Unites
States after the cutoff age of 9.° The coeflicient of interest is that in front of the interaction
term of AllGirls, and Age_Arrival, and it can be interpreted as the change in the probability of
having another child (or of the next child being male) should the previous children of family
i be all girls specifically for mothers who have arrived at age of 9 and above compared to that
change in probability for those who arrived at a younger age.

Table 6 provides results for fertility timing decisions and gender selection behavior,
respectively, using the differences in the approach described in equation (3). Here we look at
the population of migrants from South East Asia, excluding Japanese migrants given that the
daughter preference we uncovered in the previous samples should attenuate any impact among
other populations. As can be seen from Table 6, the estimated coeflicients on arrived at age 9+
are significantly negative in both cases. This suggests that families who migrate at an older age
tend to have fewer children than families who arrived at earlier age. One explanation for this
could be the pressure from migration at these ages or selection into age of migration on the
basis of economic outcomes not captured by our set of controls.?!

As can be seen, the coeflicients of interest, those on the interaction term of all girls and
arrived at age 9+, are both positive and significant for the dependent variable fertility decision,
both for the decision to have a second and third child for the broad sample of immigrants from
Southeast Asia. The effect is strongest for third children. These effects are statistically signifi-
cant and economically meaningful. To get a sense of the effect sizes, the estimates suggest that
SESE Asian immigrant mothers who arrived in the United States after age 9 are 6.5% points
more likely to have a third child when their first two children are girls.

The implications of this test can be most clearly seen in the two left panels of Figure 2,

which flexibly plots regression adjusted coeflicient estimates on all girls across mothers’ age of

19 Hicks et al. (2015) also use age 9 as cutoff and find that immigrants’ gender identities are acquired in early life.

20 We obtain similar results when we select 8 or 10 years of age as the cutoff.

21 For example, maybe initially they spend more time and money on surviving in the new countries. They get married later,
spend less time on children, and have stronger incentive to integrate into local community. Alternatively, individuals
who migrate at older ages may experience different levels of familial pressure via communication and relationship
structure with relatives than those who arrive at younger age.
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Table 6 The acquisition of son preference beliefs over the life cycle

Fertility Male child
(1) (2)
2nd Child Born
All girls -0.008 -0.018**
(0.009) (0.008)
Arrived at age 9+ -0.110*** -0.060***
(0.006) (0.006)
All girls*arrived at age 9+ 0.021** 0.027***
(0.009) (0.008)
Observations 136,931 136,931
3rd Child Born
All girls -0.020 0.001
(0.014) (0.012)
Arrived at age 9+ -0.138*** -0.066***
(0.011) (0.008)
All girls*arrived at age 9+ 0.065*** 0.028**
(0.015) (0.012)
Mix -0.084*** -0.037***
(0.012) (0.010)
Mix*arrived at age 9+ 0.060™** 0.022**
(0.013) (0.010)
Observations 75,280 75,280

Notes: See Table 2 notes for definitions. *p<0.1, **p<0.05, ***p<0.01.
Source: Census and American Community Survey samples from 1980 to 2017.

migration within first-generation immigrants from SESE Asian countries.** In these plots, hav-
ing only daughters is not significantly associated with an increase in fertility for mothers who
migrated at very young ages to the United States. However, starting around an age of migra-
tion of 8 or 9, the coefficients begin to increase and by age 10 there is a statistically significant
increase in fertility among mothers whose first child or first two children are daughters.
These results are remarkably consistent with previous research on gender norm acquisi-
tion and justify the choice of the critical period in the regression analysis—the coefficient on
the interaction of interest becomes positive and significant only among mothers who migrate
at later stages of their life. These flexible plots suggest that ages between 7 and 11 are a criti-
cal period in life during which individuals acquire preferences regarding the gender of their
offspring, consistent with the formation of gender norms of behavior found in previous work.
When we turn to male births as our measure of son preference in Column (2), the coefhi-
cient on the interaction term in families with at least one child is 0.027 and with two children

is 0.28, both significant at 1%. As seen in Figure 2, the two right panels, we again see results

22 Figures 2 and 3 plot the coefficient of interest on the basis of individual age of migration in an effort to shed light on
when son preference is formed and whether it is persistent. For each graph, we run a sequence of regressions using a
moving window for a sample of migrants within 6 years (3 years on either side of each age). We then store the specified
coeflicients and SE from the model for each sample that are then plotted in the figures.
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Figure2 Son preference—age at immigration
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consistent with there being a critical period in which individuals acquire son bias early in life
for the gender of second children. When the first child is a girl, South East Asian mothers are
significantly more likely to have male sons, but only if they migrated after age 10. When they
arrived at their early ages, they would be more likely to have a second daughter.

We also observe a negative and significant coefficient (—0.018**) on the indicator for all
girls in Column 2 of Table 6, which provides suggestive evidence that there may be some degree
of serial correlation in the gender of the second child. Impacts for the gender outcome of a third
child, conditional on the first two being girls are, however, less precisely estimated. Noise in the
estimates make it impossible to rigorously say whether younger age immigrants exhibit higher
rates of male births for their third child, although it does appear that there is more robust evi-
dence of a significant increase in the male share of births for SESE Asian migrants who arrive
after age 9.

These results suggest that individuals form preferences for having a son early in life.
A natural next question is whether son preference, once developed, is resilient in the face of
exposure to a culture where son preference is not the norm, such as the United States. Figure 3
plots the coefficient on the indicator for all girl children as a function of the duration of time
spent in the United States before the birth of the first child. The sample is the full set of mothers
who have migrated from SESE Asia. In these specifications, we additionally control for age of
migration as we have already shown that it matters for the formation of son preference. As can
be seen from the figures, if longer duration of residence in the United States has any bearing on
the degree of son preference exhibited in these households, it is a weak one. This suggests that
either US cultural norms are not influential enough to shift migrants to US norms of child gen-
der preferences. As a cultural trait, bias in favor of sons or daughters is persistent among indi-

viduals once they have developed it. Stated differently, the results suggest that those who have
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Figure3 The persistence of son preference
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arrived earlier and thus spent more time in the United States exhibit less son preference. After

the critical age, more time in the United States does not appear to diminish son preference.

4.2 The Intergenerational Transmission of Son Preference

A nice feature of the ACSs is that it provides information on an individual’s language spoken in
the home and their country of ancestry. Using these pieces of information, we run another set
of analysis to examine fertility stopping and the sex ratio of births for higher-order generation
immigrants who are from Southeast Asian countries. These results are presented in Table 7.

It is evidently apparent that there is no significant change in the probability of having
a second child for families with a first child who is a girl in comparison to families with a
first child who is a boy. When looking at larger size families and controlling, we observe an
impact for several of the population groups—but this effect appears to be driven by a desire
for gender-balancing in most cases. There is one exception that stands out starkly, families
whose ancestors are from India are 6.2% and those from Korea are 5.9% points more likely to
have a third child if the previous children are all girls than all boys. While the results for fer-
tility stopping from China appear anomalous, we find no similar impact among second- and
higher-order generation children from China when we use only recent ACS waves (Table A4
of Appendix). Those from other countries analyzed show no clear evidence of son preference.

At first blush, these results are quite surprising. Estimates of son preference for first-gen-
eration immigrants from China and Vietnam were even larger than those of India and Korea.
Why do some of these populations assimilate more rapidly than others? Why are immigrants
of Indian descent such an outlier? Indeed, when we look at only more recent immigrants, the
effect for Korean migrants dissipates much as it has in previous analysis, but the impact for

higher-order Indian migrant generations is even larger than that for first generations and
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Table 7 Theintergenerational persistence of son preference

Fertility Male child
Dep var. 2nd child 3rd child 3rdchild 2ndchild 3rdchild 3rd child
born born born male male male
(1) (2) (3) (4) (5) (6)
SE Asian
All girls -0.003 0.025***  -0.008 -0.002 0.017**  -0.004
(0.007) (0.009) (0.011) (0.007) (0.007) (0.009)
Mix -0.052*** -0.032***
(0.009) (0.007)
Chinese
All girls -0.012 -0.010 -0.044** -0.002 -0.002 -0.025
(0.012) (0.016) (0.020) (0.011) (0.013) (0.016)
Mix -0.053*** -0.035***
(0.017) (0.013)
Japanese
All girls 0.000 0.020 -0.028 0.013 0.023* 0.008
(0.011) (0.015) (0.018) (0.011) (0.012) (0.015)
Mix -0.073*** -0.024**
(0.015) (0.012)
Korean
All girls -0.020 0.075*** 0.059* -0.024 0.054** 0.045*
(0.020) (0.026) (0.032) (0.018) (0.021) (0.025)
Mix -0.025 -0.014
(0.026) (0.020)
Philippine
All girls -0.004 0.042*** 0.014 0.005 0.018 0.001
(0.011) (0.016) (0.019) (0.010) (0.012) (0.015)
Mix -0.042*** -0.027**
(0.015) (0.013)
Vietnamese
All girls 0.024 0.034 -0.011 0.013 0.001 -0.027
(0.030) (0.044) (0.053) (0.027) (0.037) (0.045)
Mix -0.069* -0.042
(0.041) (0.034)
Indian
All girls 0.026 0.068*** 0.062** -0.003 0.040** 0.032
(0.019) (0.025) (0.029) (0.018) (0.019) (0.022)
Mix -0.010 -0.012
(0.025) (0.018)

Notes: The samples contain families who are descendants of immigrants of those Asian
countries. Left panel: The sample size for each group is 19,058; 6,338; 7,366; 7,932; 2,724;
1,168; 2,442, respectively. Right panel: The sample size for each group is 10,960; 3,579;
4,312;1,398; 4,724, 632; 1,375, respectively. *p<0.1, **p<0.05, ***p<0.01.

Source: Census and American Community Survey samples from 1980 to 2017.
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highly significant. Although we are limited to the pieces of information we can observe in the
ACS, we posit two hypotheses for the case of Indian households as an outlier; however, there
may be other explanations beyond the scope of our analysis.

First, because we cannot discern second generation from higher-generation immigrants—
one possibility is that immigrants from India in our sample are more likely to be second-
generation migrants than those from other South East Asian countries such as China or
Vietnam, which showed son preference in the first generation. If migrants on average from
China arrived further in the past, and son preference assimilates to US norms, then the results
could be a quirk of the epoch of migration different populations around the world have faced.
While we cannot observe these dates in the ACS for second- and higher-order generation
migrants, we can observe the average year of migration for first-generation migrants. This
value is 1995 for Vietnam, 1998 for Korea, 1999 for the Philippines, 2002 for China and Japan,
and 2004 for India, which is not decisively supportive evidence of this explanation for the pat-
terns we observe.

A second plausible explanation may be the higher proportion of homogamous marriages
among Indian migrants. A high proportion of marriages among Indian immigrants could
facilitate traditional social norms from an origin country, potentially reinforcing son pref-
erence in the home. As can be seen in Table A3 of Appendix, 92% of first-generation Indian
immigrants marry other first-generation Indian immigrant fathers, significantly higher than
for Chinese and Vietnamese mothers.” The share, at 26%, of second- or higher-generation

migrants is also the highest for Indian migrants.

5 Conclusion

This paper studies the presence and malleability of son preference in the United States, looking
both at native-born and immigrant populations. We confirm a number of established results
in the literature and produce several new insights about the persistence and transmission of
son preference. In order to do this, we first analyze how fertility timing and the gender of
children change when households have children but no sons. We find that, consistent with
existing research, there is no evidence of these forms of son preference among natives in the
United States, but there is indirect evidence in the form of an effect of the gender of children on
a mother’s marital status both for natives and for immigrant groups.

Our research adds to a growing body of research examining son preference in immigrant
populations, documenting a number of new stylized facts. When we focus on first-generation
migrants arriving from countries with high levels of son preference, we observe son preference
in fertility timing and in the gender of births for second and third births in the United States
and document sizeable heterogeneity across immigrant populations, including documenting
evidence of daughter preferences among Japanese migrants.

We then explore the formation and malleability of these preferences—studying assimi-
lation of son preference among Asian immigrants through variation in the age of migration
and the duration of residence in the United States, as well by contrasting the results for first-

generation migrations with those for later generations to study intergenerational transmission.

23 For first-generation immigrant Chinese and Vietnamese, the proportions are 72% and 75%, respectively.
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For first-generation immigrants, son preference is only present for migrants who arrive after
childhood, suggesting a need to have acquired gender norms in their origin country. These
established effects do not appear to diminish with exposure to US culture, suggesting that
once acquired, son preference, particularly in fertility timing, is persistent within individuals.
Contrasting the results we obtain from the period 1980 onward against just recent years of ACS
data, we find that even over this several decade period, son preference appears quite mallea-
ble. Specifically, daughter preference among Japanese households and son preference among
Korean households have weakened.

Looking at the possibility of intergenerational transmission of son preference, we find
that in most cases those whose ancestors migrated from a country in South East Asia with son
preference exhibit weaker gender selection than first-generation migrants, consistent with rel-
atively rapid assimilation to US norms. We also uncover an interesting degree of heterogeneity
across immigrant populations in rates of assimilation. For example, second- and higher-order
generation Chinese and Vietnamese immigrants conform rapidly to US norms, whereas, sur-
prisingly, Indian immigrants exhibit even stronger son preference among higher-order gener-
ations.

Another novel feature of our analysis is that we take the case of assortative matching
between immigrant parents into consideration. We find that couples where both parents are
immigrants from the same country exhibit significantly stronger son preference outcomes (or
daughter preference in the case of Japanese migrants). At the same time when we consider
migrants who marry natives, we find no evidence of son preference among the households
of female mother migrants, whereas at the same time we do see some evidence of child gen-
der (both son and daughter) preference in the households formed between male migrants and
natives. These results provide some of the first suggestive evidence that paternal preferences
may matter just as much as maternal in determining son preference outcomes among these

populations and suggest interesting avenues for future research.

Compliance with Ethical Standards
The authors declare that they have no conflict of interest.

Declarations
Availability of data and material
All data sufficient for replication and used in the analysis are freely available to other researchers from
IPUMS—https://usa.ipums.org/usa/

Steven Ruggles, Sarah Flood, Ronald Goeken, Josiah Grover, Erin Meyer, Jose Pacas, and Matthew
Sobek. IPUMS USA: Version 9.0 [dataset]. Minneapolis, MN: IPUMS, 2019. https://doi.org/10.18128/D010.V9.0

Competing interests
The authors declare that they have no competing interests.

Funding
The authors declare that they have no funding sources to report.

Authors’ contributions
HD cleaned and constructed the data and undertook the regression analysis. DH constructed the figures and
tables. HD and DH wrote the manuscript. All authors read and approved the final manuscript.

Acknowledgments
Not Applicable.



Page 23 of 28 38 Duan and Hicks. 1ZA Journal of Development and Migration (2020) 11:14

References

Abrevaya, Jason (2009): Are there Missing Girls in the United States? Evidence from Birth Data. American
Economic Journal: Applied Economics 1(2), 1-34.

Almond, Douglas; Lena Edlund; Kevin Milligan (2013): Son Preference and the Persistence of Culture: Evidence
from South and East Asian Immigrants to Canada. Population and Development Review 39(1), 75-95.
Almond, Douglas; Lena Edlund (2008): Son-Biased Sex Ratios in the 2000 United States Census. Proceedings

of the National Academy of Sciences 105(15), 5681-5682.

Aly, Hassan Y.; Michael P. Shields (1991): Son Preference and Contraception in Egypt. Economic Development
and Cultural Change 39(2), 353-370.

Arnold, Fred; Liu Zhaoxiang (1986): Sex Preference, Fertility, and Family Planning in China. Population and
Development Review 12(2), 221-246.

Blau, Francine D.; Lawrence M. Kahn; Albert Yung-Hsu Liu; Kerry L. Papps (2013): The of Women’s Fertility,
Human Capital, and Work Orientation across Immigrant Generations. Journal of Population Economics
26(2), 405-435.

Blau, Francine D.; Lawrence M. Kahn; Peter Brummund, Jason Cook; Miriam Larson-Koester (2017): Is
There Still Son Preference in the United States? Working Paper No. w23816. National Bureau of Economic
Research.

Bleakley, Hoyt; Aimee Chin (2004): Language Skills and Earnings: Evidence from Childhood Immigrants.
Review of Economics and Statistics 86(2), 481-496.

Bleakley, Hoyt; Aimee Chin (2010): Age at Arrival, English Proficiency, and Social Assimilation among US Immi-
grants. American Economic Journal: Applied Economics 2(1), 165-192.

Brar, Amanpreet; Susitha Wanigaratne; Ariel Pulver; Joel G. Ray; Marcelo L. Urquia (2017): Sex Ratios at
Birth Among Indian Immigrant Subgroups According to Time Spent in Canada. Journal of Obstetrics and
Gynaecology Canada 39(6), 459-464.

Choi, Eleanor Jawon; Jisoo Hwang (2015): Child Gender and Parental Inputs: No More Son Preference in
Korea? American Economic Review 105(5), 638-643.

Dahl, Gordon B.; Enrico Moretti (2008): The Demand for Sons. The Review of Economic Studies 75(4), 1085-1120.

Das Gupta, Monica; Jiang Zhenghua; Li Bohua; Xie Zhenming; Woojin Chung; Bae Hwa-Ok (2003): Why is
Son Preference so Persistent in East and South Asia? A Cross-Country Study of China, India and the Repub-
lic of Korea. The Journal of Development Studies 40(2), 153-187.

Dubuc, Sylvie; David Coleman (2007): An Increase in the Sex Ratio of Births to India-Born Mothers in England
and Wales: Evidence for Sex-Selective Abortion. Population and Development Review 33(2), 383-400.
Edlund, Lena (1999): Son Preference, Sex Ratios, and Marriage Patterns. Journal of Political Economy 107(6),

1275-1304.

Fuse, Kana (2013): Daughter preferencein Japan: Areflection of gender role attitudes? Demographic Research
28,1021-1052.

Gangadharan, Lata; Pushkar Maitra (2003): Testing for Son Preference in South Africa. Journal of African
Economies 12(3), 371-416.

Gonzalez, Libertad (2018): Sex Selection and Health at Birth among Indian Immigrants. Economics & Human
Biology 29, 64-75.

Gupta, Monica Das (1987): Selective Discrimination against Female Children in Rural Punjab, India. Popula-
tion and Development Review 13(1), 77-100.

Haughton, Jonathan; Dominique Haughton (1998): Are Simple Tests of Son Preference Useful? An Evaluation
Using Data from Vietnam. Journal of Population Economics 11(4), 495-516.

Howell, Embry M.; Huanjun Zhang; Dudley L. Poston (2018): Son Preference of Immigrants to the United
States: Data from US Birth Certificates, 2004-2013. Journal of Immigrant and Minority Health 20(3), 711-716.

Hicks, Daniel L.; Estefania Santacreu-Vasut; Amir Shoham (2015): Does Mother Tongue Make for Women’s
Work? Linguistics, Household Labor, and Gender Identity. Journal of Economic Behavior & Organization
110, 19-44.

Jayachandran, Seema; Rohini Pande (2017): Why are Indian Children So Short? The Role of Birth Order and
Son Preference. American Economic Review 107(9), 2600-2629.

Kureishi, Wataru; Midori Wakabayashi (2011): Son Preference in Japan. Journal of Population Economics
24(3), 873-893.

Lenneberg, Eric H. (1967): The Biological Foundations of Language. Hospital Practice 2(12), 59-67.

Lillehagen, Mats; Torkild Hovde Lyngstad (2018): Immigrant Mothers’” Preferences for Children’s Sexes:
A Register-Based Study of Fertility Behaviour in Norway. Population Studies 72(1), 91-107.

Ost, Ben; Eva Dziadula (2016): Gender Preference and Age at Arrival among Asian Immigrant Mothers in the
US. Economics Letters 145, 286-290.

Ruggles, Steven; Sarah Flood; Ronald Goeken; Josiah Grover; Erin Meyer; Jose Pacas; Matthew Sobek (2020):
IPUMS USA: Version 10.0 [dataset]. Minneapolis, MN: [IPUMS, 2020.



Page 24 of 28 38 Duan and Hicks. 1ZA Journal of Development and Migration (2020) 11:14

Appendix

Table A1 Summary statistics
Panel A: Demographics Mean SD
Household size 4.09 1.27
Family income 25,120 25,341
Mother in labor force 0.97 0.18
Mother’s age at marriage 25.68 3.87
Mother’s age of first birth 27.73 4.39
Mother’s education high school and above 0.90 0.30
Mother’s education bachelor’s degree and above 0.54 0.50
Father in labor force 0.97 0.18
Father’s education high school and above 0.91 0.29
Father’s education bachelor’s degree and above 0.57 0.49

Panel B: Country of Birth/Ancestry

First-generation immigrants 0.74 0.44
Year of migration 1992 11.98
Immigrants from East, SE Asian countries and regions 0.70 0.46
Immigrants from China 0.13 0.34
Immigrants from Japan 0.04 0.19
Immigrants from Korea 0.09 0.29
Immigrants from the Philippines 0.14 0.34
Immigrants from Vietnam 0.09 0.28
Immigrants from India 0.20 0.40
Higher-order generation immigrants (SE Asian countries) 0.10 0.30
Panel C: Household Fertility

Number of children 172 0.76
% of household with all girls 0.33 0.47
% of household with all boys 0.35 0.48
% of household with mix 0.32 0.47

Notes: The sample covers Asian immigrant families with married mothers between age 18
and 40, and with at least one child and the oldest one is 12 years old or younger in the
United States. The unit of observations is the household, and there are 198,016 households
in the sample.

Source: Census and American Community Survey samples from 1980 to 2017.
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Table A2 Fertility change regressions in the United States with covariates shown

Fullsample Natives First-generation Non-SE Asian SE Asian
immigrants immigrants immigrants
All girls -0.002 -0.004*** 0.006** -0.002 0.023***
(0.001) (0.002) (0.003) (0.004) (0.005)
Mother’s education high school -0.090***  -0.092*** -0.081*** -0.079*** -0.080***
and above (0.003) (0.004) (0.005) (0.005) (0.012)
Mother’s education bachelor’s -0.053***  -0.046*** -0.087*** -0.056*** -0.094***
degree and above (0.002) (0.002) (0.004) (0.005) (0.007)
Mother’s age at marriage -0.015***  -0.017*** -0.009*** -0.009*** -0.009***
(0.001) (0.001) 0.000 0.000 (0.001)
Family income 0.000*** 0.000*** 0.000*** 0.000*** 0.000***
(0.001) (0.001) 0.000 0.000 (0.001)
Father’s education high school -0.007***  -0.002 -0.020*** -0.021*** 0.016
and above (0.003) (0.003) (0.005) (0.005) (0.012)
Father’s education bachelor’s 0.011*** 0.022*** -0.025*** 0.015*** -0.043***
degree and above (0.002) (0.002) (0.004) (0.005) (0.007)
Male Household 0.011*** 0.004** 0.024*** 0.014*** 0.019***
(0.001) (0.002) (0.003) (0.004) (0.006)
Mother’s age 0.023*** 0.024*** 0.019*** 0.015*** 0.030***
(0.001) (0.001) 0.000 0.000 (0.001)
Constant 0.227*** 0.396*** 0.282*** 0.399*** -0.03
(0.019) (0.018) (0.065) (0.075) (0.139)
Number of observations 480,360 383,683 101,310 66,718 34,592

Notes: See Notes for Table 1. *p<0.1, **p<0.05, ***p<0.01.
Source: American Community Survey from 2012 to 2016.
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Table A3 Son preference among first-generation immigrants from Asia (recent ACS sample)

Fertility Male child
Dep var. 2nd child born 3rd child born 3rd child born 2nd child born 3rd child born 3rd child born
(1) (2) 3) (4) (5) (6)
China
All girls 0.043*** 0.079*** 0.064*** 0.009 0.065*** 0.061***
(0.013) (0.017) (0.019) (0.012) (0.014) (0.015)
Mix -0.023 -0.006
(0.015) (0.011)
Japan
All girls -0.036 0.002 -0.04 -0.024 0.003 -0.031
(0.027) (0.039) (0.045) (0.025) (0.031) (0.037)
Mix -0.068* -0.054*
(0.037) (0.030)
Korea
All girls 0.016 0.027 -0.003 0.012 0.014 0.012
-0.018 -0.025 -0.03 -0.018 -0.018 -0.022
Mix -0.046* -0.002
(0.024) (0.018)
Philippines
All girls 0.013 0.043** 0.029 0 0.016 0.013
(0.014) (0.020) (0.024) (0.013) (0.016) (0.019)
Mix -0.021 -0.005
(0.020) (0.016)
Vietnam
All girls 0.034** 0.094*** 0.069** 0 0.056*** 0.042*
(0.017) (0.023) (0.027) (0.017) (0.019) (0.023)
Mix -0.040* -0.022
(0.022) (0.018)
India
All girls 0.029*** 0.037*** 0.027*** 0.011 0.029*** 0.021**
(0.009) (0.008) (0.010) (0.008) (0.007) (0.008)
Mix -0.016** -0.013**
(0.008) (0.006)

Notes: See Table 2 notes for definitions. The sample size for each group in Columns (1) and (4) is 5,126; 1,364; 2,671;
4,601; 3,099; 11,282 respectively. The sample size for each group in columns (2, 3, 5, and 6) is 2,620; 775; 1,549;
2,505; 5,655, respectively. *p<0.1, **p<0.05, ***p<0.01.

Source: American Community Survey from 2012 to 2016.
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Table A4 The intergenerational transmission of son preference (recent ACS sample)

Fertility Male child
Depvar. 2nd child born 3rd child born 3rd child born 2nd child male 3rd child male 3rd child male
(1) (2) (3) (4) (5) (6)
SE Asian
All girls 0.01 0.046*** 0.018 -0.003 0.019* -0.007
(0.010) (0.014) (0.016) (0.009) (0.011) (0.013)
Mix -0.045*** -0.041***
(0.013) (0.011)
China
All girls 0.015 0.036 -0.007 0.007 0.028 0.002
(0.021) (0.029) (0.035) (0.020) (0.025) (0.029)
Mix -0.068™* -0.041*
(0.029) (0.023)
Korea
All girls -0.002 0.105** 0.046 -0.001 0.074** 0.023
(0.030) (0.042) (0.052) (0.028) (0.033) (0.041)
Mix -0.090** -0.078**
(0.041) (0.033)
Philippines
All girls 0.005 0.061** 0.049 -0.003 0.009 -0.02
(0.019) (0.027) (0.032) (0.018) (0.021) (0.025)
Mix -0.018 -0.046**
(0.026) (0.021)
Vietnam
All girls 0.018 0.073 0.005 0.051 -0.031 -0.071
(0.042) (0.066) (0.077) (0.040) (0.051) (0.062)
Mix -0.098* -0.057
(0.057) (0.051)
India
All girls 0.035 0.088** 0.109*** -0.029 0.058** 0.076***
(0.027) (0.035) (0.040) (0.025) (0.027) (0.028)
Mix 0.032 0.028
(0.033) (0.021)

Notes: The samples contain families who are descendants of immigrants of those Asian countries. The dependent
variable, fertility, indicates having another child within 6 years of previous child’s birth. “2nd child born” represents
the sample of families with at least one child and may have additional children later. The unit of observations is the
household, and the sample size for each group is 9,491; 2,067; 1,078; 2,724; 574; 1,238 respectively. The sample size
for each group is 5,520; 1,154; 626; 1,609; 313; 720 respectively. *p<0.1, **p<0.05, ***p<0.01.
Source: American Community Survey from 2012 to 2016.
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Table A5 Marriage patterns

Spouse’s birthplace or First-generation immigrants
ancestry China

Japan Korea Philippines Vietnham India

First-generation immigrants

China 0.77 0.00 0.00 0.00 0.02 0.01
Japan 0.01 0.38 0.01 0.01 0.00 0.00
Korea 0.01 0.01 0.65 0.00 0.00 0.00
Philippines 0.00 0.00 0.00 0.61 0.00 0.00
Vietnam 0.02 0.00 0.00 0.00 0.82 0.00
India 0.00 0.00 0.00 0.00 0.00 0.92
Higher-order generation immigrants

China 0.11 0.01 0.01 0.01 0.02 0.00
Japan 0.01 0.03 0.00 0.01 0.00 0.00
Korea 0.01 0.00 0.13 0.01 0.01 0.00
Philippines 0.00 0.00 0.00 0.12 0.00 0.00
Vietnam 0.01 0.00 0.01 0.01 0.24 0.00
India 0.00 0.00 0.00 0.00 0.00 0.33

Notes: The entry represents the proportion of the race of first-generation or higher-order
generation immigrants’ husband. For example, the first entry, 0.77, indicates that 77% of
first-generation Chinese immigrants (mothers) get married with the first-generation immi-
grants from abroad of the United States.

Source: Census and American Community Survey samples from 1980 to 2017.



