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Abstract

Although widely used in policy debates, the literature on children’s outcomes when raised by
same-sex parents mostly relies on small selective samples or samples based on cross-sectional
survey data. This has led to a lack of statistical power and the inability to distinguish children
born to same-sex parents from children of separated parents. We address these issues by using
unique administrative longitudinal data from the Netherlands, which was the first country to
legalize same-sex marriage. These data include 2,971 children with same-sex parents (2,786
lesbian couples and 185 gay male couples) and over a million children with different-sex
parents followed from birth. The results indicate that children raised by same-sex parents
from birth perform better than children raised by different-sex parents in both primary and
secondary education. Our findings are robust to use of cousin fixed effects and coarsened
exact matching to improve covariate balance and to reduce model dependence. Further
analyses using a novel bounding estimator suggest the selection on unobserved characteristics
would have to be more than three times higher than the selection on observed characteristics
to reduce the positive estimates to zero.
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Marriage equality is a recent victory for pro-
ponents of LGBTQ rights in the United
States. On June 26, 2015, the U.S. Supreme
Court legalized same-sex marriage in all 50
states, ending more than a decade of legal
battles (Obergefell v. Hodges 2015). In con-
testing this issue, opponents of same-sex mar-
riage made consequentialist arguments,
claiming that same-sex marriage would be
harmful to children and would undermine the
strength of the family as an institution
(McVeigh and Diaz 2009). For instance, col-
lecting campaign advertisements from 1977
to 2013, Stone (2019) found that “children do

better with a mother and a father” was central
to opponents’ framing from 2000 onward.
Although attitudes about gay rights have
become increasingly liberal, many people in
the United States are still uncertain about the
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consequences of marriage equality for chil-
dren raised by same-sex parents. In a 2019
poll in the United States, 31 percent of the
adult population opposed same-sex marriage
(Pew Research Center 2019).

In this article, we shed light on the conse-
quences of being raised by same-sex parents
by leveraging unique administrative longitudi-
nal data from the Netherlands, the first coun-
try to legalize same-sex marriage. The
Netherlands is particularly suitable to empiri-
cally assess outcomes of children raised by
same-sex parents, as we can examine how
things have played out in a nation where
same-sex marriage has been in place for nearly
two decades. Specifically, same-sex couples
have been able to formalize their relationships
through marriage since 2001, and through a
registered partnership since 1998. We can thus
compare school outcomes of children raised
by same-sex versus different-sex parents.

The literature on outcomes for children
raised by same-sex parents mostly relies on
small convenience samples or samples based
on cross-sectional data (Allen 2015; Manning,
Fettro, and Lamidi 2014; Stacey and Biblarz
2001). Whereas small convenience samples
lack statistical power and are likely to produce
biased findings, cross-sectional studies lack
the ability to determine whether children actu-
ally grew up with same-sex parents or whether
they lived with a same-sex couple after a par-
ent’s previous different-sex relationship. Our
longitudinal data include the entire population
of children born between 1998 and 2007, and
their educational performance can be tracked
until 2019. This enables us to study the aca-
demic achievement of 2,971 children raised
by same-sex parents (2,786 lesbian couples
and 185 gay male couples) and more than a
million children raised by different-sex par-
ents, followed from birth until the end of pri-
mary education. We follow about one third of
the children until the end of secondary educa-
tion (the other children were too young to
have graduated from high school), enabling us
to study diploma attainment. The key contri-
bution of our analysis is that we can distin-
guish children who were raised by same-sex

parents from birth from children of previous
different-sex relationships who lived with a
same-sex couple at a later date. To the best of
our knowledge, this is the first study to address
how children who were actually raised by
same-sex parents from birth (instead of hap-
pening to live with a same-sex couple at some
point in time) perform in school while retain-
ing a large representative sample. Note, how-
ever, that these administrative data do not
include a direct measure of sexual orientation.
We define same-sex parents based on detailed
household information from the Dutch popu-
lation registers. As a result, we solely study
couples, because we cannot determine whether
a single-parent identifies as gay.

Our results indicate that children raised by
same-sex parents from birth outperform chil-
dren raised by different-sex parents on stand-
ardized test scores at the end of primary
education by about .14 standard deviations.
By contrast, children who live with same-sex
parents at a later date perform worse (albeit
not significantly) on the test than children
with different-sex parents, likely due to the
negative influence of parental separation (see
review in McLanahan, Tach, and Schneider
2013)." We also find that children raised by
same-sex parents from birth continue to out-
perform children raised by different-sex par-
ents in secondary education. In particular, the
results suggest children raised by same-sex
parents from birth are 4.8 percentage points
more likely to graduate from high school than
are children raised by different-sex parents.
We do not find any heterogeneity by child’s
sex, ethnicity, or parental marital status. Simi-
larly, we find little heterogeneity by parents’
sex, although our sample of gay male parents
is too small to draw any strong conclusions.

Our results mostly support the hypothesis
that, given the time-consuming and costly
procedures for same-sex couples to obtain
children, same-sex parents typically have
higher socioeconomic status resulting in better
school outcomes. Nonetheless, when we con-
trol for a range of socioeconomic factors, the
significantly positive association does not
entirely disappear. We use a novel bounding
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estimator developed by Oster (2019) to bound
the causal effect of being born and raised by
same-sex parents. Treatment effect bounds
indicate that the selection on unobserved char-
acteristics, such as parental motivation and
family planning before having children, would
have to be more than three times higher than
the selection on observed characteristics, such
as parental education and income, to reduce
the positive association to zero. Overall, we
conclude that children raised by same-sex
parents are likely to perform at least as well as
(if not better than) children raised by different-
sex parents in school.

BACKGROUND

Outcomes of Children Raised
by Same-Sex Parents: Previous
Empirical Evidence

A sizeable interdisciplinary literature has
studied the association between same-sex
parents and children’s well-being (for recent
overviews, see Allen 2015; Manning et al.
2014). Findings from this research were cru-
cial in the U.S. Supreme Court decision to
legalize same-sex marriage in 2015. The
empirical literature suggests children raised
by same-sex parents perform just as well as
children raised by different-sex parents on a
range of outcomes, including health (Cenegy,
Denney, and Kimbro 2018; Reczek et al.
2016), social skills (Fedewa and Clark 2009;
Gartrell and Bos 2010), behavior problems
(Reczek et al. 2017), psychological well-
being (Wainright, Russell, and Patterson
2004), and education (Boertien and Bernardi
2019; Rosenfeld 2010; Watkins 2018) (for
contrary findings, see Allen 2013; Regnerus
2012; Sarantakos 1996; Sullins 2015a).
Although the consensus in the social science
literature appears to be that children of same-
sex parents perform at least as well as children
of different-sex parents, previous research has a
key shortcoming due to data unavailability.
Namely, studies have either used small con-
venience samples to track children’s family
structure from birth, or large representative

datasets that are cross-sectional and therefore
only able to identify children who happened to
live with same-sex parents at one point in time.
Most studies that track children from birth use
convenience samples (Gartrell and Bos 2010;
Golombok, Tasker, and Murray 1997; MacCal-
lum and Golombok 2004; Sarantakos 1996) or
very small representative samples (Cheng and
Powell 2015; Fedewa and Clark 2009; Potter
2012; Regnerus 2012; Sullins 2015b; Wain-
right et al. 2004). Such samples have low valid-
ity and statistical power, making inferences
from them questionable.

Recent studies have addressed the issues
of selective and small samples by using cen-
sus data. Specifically, Rosenfeld (2010) used
2000 U.S. census data and found that children
with same-sex parents were equally likely to
progress normally through school as were
children with different-sex parents. Allen,
Pakaluk, and Price (2013, 2014), however,
estimated a negative association between
same-sex parents and progress through school
using the same data as Rosenfeld (2010), but
they used a different way of accounting for
socioeconomic status. Similarly, using 2006
Canadian census data, Allen (2013) estimated
that children with same-sex parents were less
likely to graduate from high school than chil-
dren with different-sex parents. More recently,
using the 2012, 2013, and 2014 waves of the
American Community Survey (ACS), Wat-
kins (2018) reanalyzed progress through
school as an outcome and found no signifi-
cant differences between children with same-
sex versus different-sex parents. Extending
the analyses to 2008 to 2015 ACS waves,
Boertien and Bernardi (2019) confirmed these
findings and found no differences between
children with same-sex versus different-sex
parents regardless of how socioeconomic sta-
tus is accounted for. Their study also showed
that children with same-sex parents used to be
more likely to be behind in school in areas
with unfavorable legal environments and atti-
tudes toward same-sex couples, but this asso-
ciation has disappeared over time.

Although these studies use large repre-
sentative samples, census data provide only a
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cross-sectional snapshot of family structure.
As a result, these studies do not analyze
school performance of children who were
raised by same-sex parents from birth, but
rather the school performance of children
who lived with same-sex parents at any point
in time. This is an important limitation
because many children live with a same-sex
couple after a parent’s separation from a
different-sex partner, and therefore they were
not raised from birth by same-sex parents
(Biblarz and Stacey 2010; Stacey and Biblarz
2001). Moreover, parental separation may
exert an independent negative effect on school
outcomes (McLanahan et al. 2013). Conse-
quently, studies based on these data may
mistakenly attribute a negative coefficient to
living with same-sex parents, as associations
may be biased downward.

Another limitation of census data is mis-
classification of same-sex parents due to mis-
reporting. This is a common issue when
studying a small population, but it is espe-
cially prevalent when studying same-sex cou-
ples, given that many U.S. censuses were
compiled when same-sex marriage was
unlawful. The U.S. Census Bureau estimated
that about one-half of respondents reporting
as same-sex married couples in the 2010 ACS
were actually different-sex married couples
who misreported on the sex question (Kreider
and Lofquist 2015). As a result, the U.S. Cen-
sus Bureau retracted its 2010 estimate of the
number of same-sex couples in the United
States (O’Connell and Feliz 2011). Given that
this type of measurement error is not classi-
cal, it is unclear in which direction the endog-
enous coefficients are biased. Finally, in the
absence of a measure of student achievement
such as standardized test scores, studies that
use U.S. census or ACS data are limited to a
crude measure of progress through primary
school calculated using current age and high-
est grade completed.?

In terms of prior work, Aldén, Bjorklund,
and Hammarstedt’s (2017) paper comes clos-
est to our study. Similar to our design, they
used administrative population data to com-
pare health outcomes of about 750 children

with lesbian parents to the health outcomes of
children with different-sex parents in Sweden.
They followed these children until age 10 and
found a positive association between living
with lesbian parents and having favorable
health outcomes. They also showed that les-
bian couples in Sweden tend to be more edu-
cated than different-sex couples, and children
with lesbian parents particularly benefit from
their mothers’ higher socioeconomic status in
terms of health. In additional analyses, they
estimated a positive association between liv-
ing with lesbian parents and children’s math-
ematics and language test scores. However,
due to data unavailability, the authors could
analyze school outcomes for only 56 children
with lesbian parents.

Theoretical Perspectives

Several theoretical perspectives from the fields
of sociology, biology, psychology, and eco-
nomics suggest that children raised by same-
sex parents are likely to perform worse in
school. First, the specialization theory suggests
children may need a parent of each sex because
parents differ in their parenting styles, and
mothers and fathers teach different skills
(Allen 2013). Second, the kin selection theory
suggests that due to evolution, and because
parents incur economic, physical, and mental
costs in raising children, they display discrimi-
native parenting and invest most in biological
children (Hamilton 1964). Given that at least
one same-sex parent in a couple is not the
child’s biological parent,® kin selection theory
predicts that total parental investment will be
lower for same-sex parents than for different-
sex parents. Finally, the discrimination theory
suggests same-sex parents may face increased
stressors due to their sexual orientation (Stacey
and Biblarz 2001), such as persistent stigma
from society and negative feedback from fam-
ily and friends who question the authenticity of
their roles as parents. For instance, Diaz-
Serrano and Meix-Llop (2016) found that schools
were more hesitant to interact with same-sex
parents than with different-sex parents. In turn,
children of same-sex parents may be affected
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by the discrimination their parents face (Bos
et al. 2004; McLanahan et al. 2013) and per-
form worse in school as a result. Children of
same-sex parents can also directly experience
discrimination by being bullied about their
parents’ sexual orientation (Perrin et al. 2019),
leading to lower school performance (Robin-
son and Espelage 2011).

These theoretical perspectives suggest
negative outcomes for children raised by
same-sex parents, but they do not consider the
selection of same-sex couples into childrear-
ing. Same-sex couples may have children
through a previous different-sex relationship,
through adoption, or through fertility treat-
ments.* As previously mentioned, parental
separation may exert an independent negative
effect on school outcomes (McLanahan et al.
2013), leading to a negative selection effect.
By contrast, adoption and fertility treatments
are likely to result in a positive socioeco-
nomic selection effect, as these procedures
are cumbersome and expensive. In the Neth-
erlands, for instance, same-sex couples have
been able to adopt Dutch children (often from
foster care) since the legalization of same-sex
marriage in 2001, and foreign-born children
since 2009. The costs for adoption typically
range between 15,000 and 40,000 euros, and
the costs for artificial insemination are about
1,500 euros per treatment, with a success rate
of about 15 percent.® The costs are similar or
even higher in other countries, such as the
United States, where adoption costs range
from 15,000 to 40,000 USD and one cycle of
IVF may cost up to 13,000 USD (Bell 2019).

Given the time-consuming and costly pro-
cedures to have children, the literature has
often found that same-sex parents have higher
socioeconomic status (e.g., higher levels of
income and education) than do different-sex
parents (Aldén et al. 2017; Boertien and Ber-
nardi 2019; Watkins 2018). Moreover, same-
sex couples may be highly motivated to
become parents and may therefore take addi-
tional steps, such as considerable family plan-
ning. In other words, high costs of childrearing
may discourage less committed same-sex cou-
ples from having children. Similarly, a higher

proportion of different-sex couples’ family
formation may involve unintended pregnan-
cies. The child development literature shows
that beneficial socioeconomic characteristics
and parental motivation play a pivotal role in
children’s outcomes (Cunha and Heckman
2007; Cunha, Heckman, and Schennach 2010;
Heckman 2006). Thus, we hypothesize that
once we consider same-sex parents who raised
children from birth, potentially higher socio-
economic status and parental motivation are
likely to neutralize the negative predictions of
the specialization and kin selection theories in
terms of parental skills and investment. There-
fore, we speculate that children raised by
same-sex parents will perform at least as well
in school as children raised by different-sex
parents. By contrast, we hypothesize that, due
to parental separation, children who were born
into different-sex relationships but later live
with same-sex parents will perform worse in
school than children raised by different-sex
parents.

A further reason to expect parental invest-
ment to be high among children raised by
same-sex parents is that most same-sex cou-
ples that self-select into childbearing are les-
bian couples, as the barriers for lesbian
couples to have children are typically lower
than for gay couples (Kolk and Andersson
2020). For instance, in the administrative data
in Sweden (Aldén et al. 2017), 95 percent of
children living with same-sex parents were
raised by lesbian mothers (equal share as in
our data). Similarly, in the American Com-
munity Survey, 70 percent of children with
same-sex parents had lesbian parents
(Boertien and Bernardi 2019). Given that
many countries, including the Netherlands,
allow for known donors (e.g., relatives or
friends) when considering artificial insemina-
tion, lesbian parents are likely to choose
donors with favorable characteristics, such as
ability. Moreover, lesbian couples conceiving
via donor insemination also go through a
selection process to determine which of the
two mothers will carry the child. These
genetic traits are likely to positively influence
children’s outcomes (Herd et al. 2019).
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The literature also suggests that children
with lesbian parents are likely to receive a
“double dose of motherhood” (Biblarz and
Stacey 2010). In a review of the previous lit-
erature, most of which used very small sam-
ples, Biblarz and Stacey (2010) found that
mothers spend more time with their children,
and their parenting style tends to be espe-
cially beneficial for child development. As a
result, families consisting of two mothers
may exhibit an increased effort in caretaking,
communication, and intimacy with their chil-
dren. This is supported by findings from the
American Time Survey (Prickett, Martin-
Storey, and Crosnoe 2015). Specifically, the
authors found that lesbian parents were sig-
nificantly more likely to spend time with their
children than were both gay male parents and
different-sex parents.

Just as the negative effects predicted by
the specialization and kin selection theories
can plausibly be neutralized or reversed
because of the selection of same-sex couples
into childrearing, compensation theory pre-
dicts that the negative effects of discrimina-
tion toward same-sex parents can be reversed
(Hamilton, Cheng, and Powell 2007). This
theory posits that even if same-sex parents
face substantive barriers to parenthood, they
channel these stressors as motivation to prove
themselves as good parents. As noted earlier,
Prickett and colleagues (2015) found that
same-sex parents spend more time with their
children than do different-sex parents. Thus,
compensation theory predicts that children
raised by same-sex parents are likely to per-
form just as well as, if not better than, chil-
dren raised by different-sex parents, even in
the presence of discrimination toward same-
sex couples. A testable implication of both the
discrimination and the compensation theory
is that the introduction of same-sex marriage
in 2001 may have changed the association
between living with same-sex parents and
children’s outcomes. If the discrimination
theory holds, we would expect a more posi-
tive association after the introduction of
same-sex marriage, given that attitudes
toward same-sex couples have improved. By

contrast, if the compensation theory drives
parental behavior, the association should have
remained unchanged or reduced after the
introduction of same-sex marriage, as same-
sex parents should have less incentive to
increase their parental effort in response to
societal barriers.

In summary, we hypothesize that selection
effects arising from increased parental invest-
ment are the primary driver of the association
between living with same-sex parents and
children’s outcomes. Children with same-sex
parents are more likely to have high socioeco-
nomic status and receive substantial parental
investment from highly committed parents.
Therefore, we predict that children with
same-sex parents are likely to perform at least
as well as (if not better than) children with
different-sex parents.

DATA

Sample Construction

We use unique administrative records col-
lected by Statistics Netherlands that cover the
entire Dutch population annually from 1995
to 2019. These administrative records are
based on automated municipal population
registers (Steenhof and Harmsen 2003).
Every municipality in the Netherlands has its
own population register containing informa-
tion on all inhabitants of that municipality.
Each Dutch inhabitant is given a unique per-
sonal identification number, allowing us to
link their data to those of their children, par-
ents, and partners. We can identify people as
parents because they must register their chil-
dren at the municipality within three days
after a child is born. In case of adoption, the
municipality receives the information on the
child-parent relationship from the court that
granted the adoption. Thus, for each child
identifier, the municipal registers we use also
include a father identifier (can be male or
female) and a mother identifier (can also be
male or female) as well as information on
whether the child was adopted and the year of
adoption. The municipal registers also include
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the address of residence annually for each
person in the Netherlands, so we can identify
a household as individuals living at the same
address. We also have identifiers for each
partner of an individual, as well as marital
status, enabling us to identify stepparents.
Individuals are considered married based on a
marriage certificate, in a registered partner-
ship based on a registered partnership certifi-
cate, or as cohabiting. The latter is determined
based on either a cohabitation agreement or
by being registered as a fiscal partner in the
Dutch tax administration while living at the
same address and not being married or in a
registered partnership. Finally, the municipal
registers include demographic characteristics
(i.e., date of birth, sex, ethnicity, birth coun-
try), and income information from the tax
authorities. We obtained education data from
the education registers. For each child, we
have information on student achievement in
primary education between school years
2008-2009 and 2018-2019. For about one
third of these children, we also have informa-
tion on diploma attainment in secondary edu-
cation. The education registers also include
information on whether a child’s parents
obtained a high school diploma.

In summary, using child, parent, and part-
ner identifiers, we can link all children to
their parents and their parents’ partners.
Moreover, we can identify with whom children
reside based on each individual’s address.® We
can also observe family structure—married,
registered  partnership, cohabiting, or
adopted—as well as demographic informa-
tion and income of parents and stepparents.
Finally, we can discern whether parents
obtained a high school diploma, and we can
study academic achievement in primary edu-
cation and diploma attainment in secondary
education as outcomes.

Our administrative and longitudinal data
offer four advantages over the cross-sectional
census data used in previous studies. The first
two advantages pertain to identification of
same-sex parents. First, for each year, we can
determine whether children actually lived
with their parents in the same household.

Unlike the census data, the municipal regis-
ters enable us to go beyond a cross-sectional
snapshot of family structure and analyze
school outcomes of children who were actu-
ally raised by same-sex parents from birth
while retaining a large representative sample.
Similarly, we can determine whether and
when children lived with a same-sex couple.
This is an important advantage over studies
based on census data, as we can determine
whether children were born to same-sex par-
ents or if they lived with a same-sex couple
after parental separation. Moreover, we know
whether and when a child was adopted. Sec-
ond, unlike studies using census data, we
cannot mistake relatives (e.g., grandparents,
aunts, uncles) who live in the same household
as the child’s parents, because these relatives
also have unique identifiers that differ from
parental identifiers. In census data, all rela-
tionships within a household are observed in
relation to the head of the household. For
instance, if children live with their parents
and their grandparents in their grandparents’
home, the head of the household would be the
grandfather. If the grandparents are hetero-
sexual, census data would show the child as
living with a different-sex couple, regardless
of whether the actual parents are a same-sex
couple. Our sample includes an identifier and
the sex of both the parents and the grandpar-
ents, so we can determine whether a child’s
parents are a same-sex couple, even if the
grandparents are a different-sex couple.

The next two advantages pertain to the
outcome and the control variables. Most of
our data are annual over a more than 20-year
period, so we can construct characteristics
(e.g., household income) before children
began living with a same-sex couple. Because
we measure characteristics at birth, we can
limit endogeneity issues arising from control
variables measured at the time or even after
treatment, as occurs in studies using census
data (Elwert and Winship 2014). The last
advantage of our data is that we study student
achievement in primary education based on
standardized high-stakes test scores—for ear-
lier cohorts, we can also include diploma
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attainment—instead of a crude measure of
progress through school or test scores evalu-
ated by teachers (which are likely subjective
measures) as used in most studies.

To study school outcomes of children raised
by same-sex parents, we restrict the sample in
five ways. First, as a measure of student
achievement, our data include scores from
standardized tests conducted in the final year
of primary education (see the Educational Out-
comes section), when students are typically 12
years old. We remove children who had not
reached the last grade of primary education by
2018-2019 (last school year in the data), as
these children are not yet old enough to take
the test. Second, our data do not include a
direct measure of sexual orientation, so we
restrict the sample to couples. We do not
include children in single-parent families,
because we cannot determine a single-parent’s
sexual orientation from our data. Following
Watkins (2018) and Boertien and Bernardi
(2019), who used the American Community
Survey, we removed these children from the
analysis (14.23 percent of the sample). We also
tried an alternative approach in which we con-
sider single-parents to be heterosexual. These
results are available in Table S1 in the online
supplement and are very similar to the main
results. Third, we do not include children who
were in an institution such as an orphanage, as
their caretakers do not fall within the common
definitions of same-sex or different-sex par-
ents. Fourth, we only consider children born
since 1998, as this was the first year same-sex
couples could formalize their relationship
through a registered partnership (and later in
2001 through a marriage). Finally, we remove
a small percentage (.04 percent) of children
with missing control variables, none of whom
were living with same-sex parents. The final
sample includes 1,204,692 children born
between 1998 and 2007.

Children with Same-Sex Parents

Our administrative data do not include a mea-
sure of sexual orientation, so we do not know
whether parents identify as gay or straight.

We identify children living with same-sex
parents through household composition based
on the address of all individuals and the sex
of each household member. We first identify
a household as all people living at the same
address. We then note the parental identifiers
and the partner identifiers according to the
child-parent and individual-partner relation-
ships explained in the previous section. Given
that we study couples, two possibilities can
occur in our data in a given year: either the
child lived with both (possibly adoptive) par-
ents, or with a parent and a stepparent. Thus,
for each year from birth until 2019, we can
determine whether a child resided with par-
ents or stepparents at the same address and
the parents’ sex. If a child lived with parents
or stepparents who are both male or both
female, we conclude that the child lived with
gay or lesbian parents, respectively, that year.
In the analyses, we use an indicator with a
value of 1 if the child lived with same-sex
parents at least one year from birth until the
outcome was measured, and a value of 0 if the
child lived with different-sex parents. We also
estimated models with a continuous variable
indicating the number of years spent with
same-sex parents, as we can precisely deter-
mine when a child entered such a living
arrangement. These results are presented in
Table S2 in the online supplement and lead to
very similar conclusions. Because some of
the models cannot be estimated using a con-
tinuous variable, we opted for a dummy vari-
able in the main analyses.

In total, we observe 1,204,692 children, of
which 2,971 children (.25 percent) live with
same-sex parents. Only 185 children live with
gay male parents. This low number of children
living with gay male parents is likely due to
three reasons. First, as in most countries, little
legal progress has been made facilitating the
path to biological children for gay male cou-
ples in the Netherlands; the birth mother is the
child’s legal mother, regardless of arrange-
ments made before the child’s conception. The
situation becomes even more complicated if
the birth mother is in a married relationship
with another partner. For a gay male couple to
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become legal parents of the child, the legal
mother would first have to be divested of her
parental responsibility through a complicated
legal procedure. Afterward, the gay male cou-
ple would have to file for joint adoption
through another cumbersome legal procedure.
This process does not apply to lesbian couples,
as one of the lesbian parents is usually also the
birth mother. Second, it was only in 2019 that
two clinics started performing surrogacy pro-
cedures for gay male couples. Finally, in the
Netherlands, children typically live with their
mother after parental separation. Thus, in our
dataset, children who live with a same-sex
couple after separation of their different-sex
parents are likely to live with a lesbian couple.
If the mother were gay, the child would reside
with the mother and her new gay partner. If the
father were gay, the child would almost cer-
tainly reside with the heterosexual mother and
her new partner. Note, however, that our data
do not include post-separation arrangements
between parents. Thus, a child might live half
the time with the heterosexual mother and half
the time with the gay father. In our data, this
arrangement would appear as living solely
with the mother, and we would count this child
as living with different-sex parents. In sum-
mary, given the low sample size of children
living with gay male parents, we mostly refrain
from making statements about the potential
heterogeneity in findings by sex of the parents.
Nonetheless, we show the main results for
lesbian and gay male parents separately in
Table S3 in the online supplement. The results
for gay male parents support the main conclu-
sion, but they are not significant, likely due to
low statistical power. Thus, although our
results are primarily driven by lesbian parents,
we obtain a similar conclusion for gay male
parents.

As mentioned earlier, we use the group of
children who lived with same-sex parents for
at least one year as the treatment group of
interest in the main analyses. However, this
group is heterogeneous: it includes children
who were born to same-sex parents, children
from a parent’s previous different-sex rela-
tionship, and adopted children (often from

foster care). Although our data do not include
information on how same-sex couples
obtained children (e.g., we do not know
whether a couple used donor insemination),
we do know when a child started living with
a same-sex couple and whether the child was
adopted or was previously in foster care. We
also know whether and when parents sepa-
rated, so we can divide children living with
same-sex parents into three groups: birth chil-
dren, adopted children, and children from a
previous different-sex relationship. Birth chil-
dren (1) have lived with same-sex parents
from birth and (2) were neither adopted nor in
foster care. These children have spent their
entire childhood, until the outcome was meas-
ured, living with same-sex parents. Adopted
children could also have been raised by same-
sex parents from birth, but they may have
very different characteristics than other birth
children. Therefore, we treat adopted children
as a separate category and do not consider
them as birth children. We identify 1,390
birth children in our sample. Note that it is
still possible that birth children experienced
parental separation: a child could have been
born into a same-sex family, the parents later
separated, and the child’s parent then part-
nered with another same-sex partner. Indeed,
our data show that 6.69 percent of birth chil-
dren experienced parental separation. Thus,
children born to same-sex parents but who
experience parental separation at a later age
are still counted as birth children.

Next, we identify 50 children living with
same-sex parents who were adopted or who
lived with foster parents.” As expected due to
the cumbersome and costly adoption proce-
dures, adoption is not common among same-
sex couples in the Netherlands. Because this
group of children is very small, we make no
further distinction between adopted children
and children living with foster parents. Moreover,
we do not distinguish between children who
were adopted at birth versus at a later age.®

Finally, we identify 1,531 children living
with same-sex parents who previously lived
with different-sex parents. These children are
neither birth children nor adopted children;



Mazrekaj et al.

839

100
90
80
70
60
50
40
30
20
10

0

Children (cumulative %)

1 2 3 4 5

6 7 8 9 10 11

Number of years with same-sex parents

Figure 1. Cumulative Number of Years Children from Previous Different-Sex Relationships
Spent Living with Same-Sex Parents (N = 1,531)

they began living with same-sex parents after
birth. Figure 1 presents the cumulative num-
ber of years spent with same-sex parents for
these children. Only about 17 percent of chil-
dren from a previous different-sex relation-
ship spent more than five years living with
same-sex parents (median = 2, SD = 2.42).
The relative stability of same-sex and different-
sex partnerships is an important issue in the
literature. For instance, whereas Kalmijn,
Loeve, and Manting (2007) found that same-
sex couples were more likely than different-
sex couples to separate in the Netherlands,
Rosenfeld (2014) found no difference in the
United States. Our data confirm Kalmijn and
colleagues’ (2007) findings. We have already
mentioned that 6.69 percent of all birth chil-
dren experienced parental separation. How-
ever, for all children living with same-sex
parents, the percentage of children who expe-
rienced parental separation rises to 54.86
percent. By contrast, 19.44 percent of chil-
dren with different-sex parents experienced
parental separation.

In summary, the group of 2,971 children
with same-sex parents can be divided into
1,390 birth children (46.79 percent), 50
adopted children (1.68 percent), and 1,531
children from a previous different-sex rela-
tionship (51.53 percent).

Educational Outcomes

Our outcome variables closely follow the
main transition points in the Dutch education
system, which provides compulsory education
beginning at age 5 and continuing until age 18
(or younger if a student obtains a high school
diploma earlier). Primary education lasts
seven years, until age 12. In secondary educa-
tion, students enter a system with three main
tracks: pre-vocational (VMBO), general (HAVO),
and pre-university (VWO). The pre-university
track is considered the most prestigious. Stu-
dents decide on a secondary-education track
based on a standardized test in the final year of
primary education (age 12) and their teacher’s
recommendation.” We use the score on this
standardized test as our primary outcome of
interest, as it is an objective measure of stu-
dent achievement. In additional analyses, we
also used teacher’s recommendation at the end
of primary education as an outcome (see Table
S5 in the online supplement). We code this
variable as an indicator with a value of 1 if the
teacher advised the pre-university track, and 0
otherwise. We do not present these results as
part of the main analyses because teacher’s
recommendation is by definition a subjective
opinion. Nonetheless, this outcome yields
analogous conclusions as the standardized
test.
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Schools may choose from several stand-
ardized tests. Although the tests may differ by
school, all students within a school complete
the same standardized test. In practice, these
tests are very comparable. Nonetheless, most
schools use the Central Institute of Test
Development test (CITO-test), which includes
multiple choice questions testing students’
Dutch and comprehension skills, mathemat-
ics, world orientation (involving geography,
biology, and history), and study skills. It is
considered a high-stakes test by students and
parents and is also used for school evaluation
(Scheerens et al. 2012). Of the children in our
sample, 78.39 percent took the CITO-test. To
maximize sample size, we use other tests as
well, but if we solely consider the CITO-test,
our results remain very similar (see Table S6
in the online supplement). To make test scores
comparable across different tests and years,
we standardize scores by the test and year to
have a mean zero and unit variance.

For about one third of the population, we
also have diploma attainment in secondary edu-
cation. Other children were too young to have
graduated from high school. This variable is
measured as an indicator with a value of 1 if the
student obtained an upper-secondary diploma
by 2019 according to the International Standard
Classification of Education framework (i.c.,
qualification at ISCED 2011 level 3), and 0 if
the student was a high school dropout.

Control Variables

At the individual level, we control for a
child’s sex (1 is boy, 0 is girl) and year of
birth. As a measure of socioeconomic back-
ground, we include six variables. First, we
construct a variable for a child’s ethnicity
based on parental birth country, which
includes four categories: (1) both parents
were born in the Netherlands; (2) one parent
was born in the Netherlands, the other parent
was born in a Western country, such as a
European Union country or the United States;
(3) one parent was born in the Netherlands,
the other parent was born in a non-Western
country; and (4) both parents were born

outside the Netherlands. Similar to Watkins
(2018), who found that children with same-
sex parents are more likely to be white, we
control for children of same-sex parents likely
having parents born in the Netherlands rather
than parents who emigrated from more con-
servative countries such as Turkey or
Morocco. Second, we include an indicator for
parental education with a value of 1 if at least
one parent did not complete upper-secondary
education and 0 otherwise.'” We also include
a continuous measure for household net
income in euros. Calculation of this variable
takes three steps. First, we calculate total net
income per year as the sum of gross income
within a year minus the amount of taxes paid.
We perform this calculation for each of the
child’s parents or stepparents. Then, we
obtain the net household income per year as
the sum of either the parents’ or stepparents’
annual net incomes, depending on with whom
the child resides in a given year. Finally, we
take the logarithm of household income to
smoothen the income distribution and to
interpret the coefficients in percentages.
Rosenfeld (2010) found that measures of
parental education and income account for
most of the differences between children with
same-sex versus different-sex parents. We
also include indicators for neighborhood of
residence (a more detailed level than munici-
pality) to account for children of same-sex
parents potentially being located in wealthier
neighborhoods (Aldén et al. 2017; Black et al.
2002). Finally, we include a continuous vari-
able for parents’ average age and for family
size (number of children in the household),
given that same-sex couples are typically
older and have fewer children than different-
sex couples (Aldén et al. 2017; Black, Sand-
ers, and Taylor 2007).

As a last control variable, we include a tri-
chotomous indicator for family structure:
married parents, cohabiting parents, and
other. The category other includes children
with a parent and a stepparent as well as
adopted children and foster children.!! The
distinction between married and cohabiting
parents is used in most studies of same-sex
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parenting (Allen 2013; Rosenfeld 2010; Wat-
kins 2018). Although both marriage and regis-
tered partnership are found in the municipal
registers, we do not distinguish between the
two because, in practice, a registered partner-
ship is an almost perfect substitute for mar-
riage in the Netherlands (Trandafir 2014).
Nonetheless, the results presented in Table S7
in the online supplement indicate that our con-
clusions are robust to treating marriage and
registered partnership as separate categories.

Unlike previous cross-sectional studies that
used census data, we chose to primarily meas-
ure neighborhood, household income, average
age of parents, family size, and family struc-
ture at child’s birth, rather than time of the test.
This is because many children first live with
same-sex parents later in their lives after a gay
parent comes out. Thus, these variables are
likely to be influenced by a parent’s coming
out and are therefore endogenous to a child
living with same-sex parents. This leads to
post-treatment bias (Rosenbaum 1984), also
known as “collider bias” (Elwert and Winship
2014) or “bad control bias” (Angrist and Pis-
chke 2009). For instance, neighborhood of
residence at the time of the test may be endog-
enous to residing with same-sex parents as,
after coming out, gay parents are likely to live
in wealthier neighborhoods (Black et al. 2002),
and wealthier neighborhoods may positively
influence school outcomes (Wodtke, Elwert,
and Harding 2016; Wodtke, Harding, and Elw-
ert 2011). On the other hand, measuring con-
trol variables at birth may hide changes in
these variables over time. For instance, house-
hold income at birth may underestimate true
household income, as many mothers did not
work during pregnancy or were on reduced
pay. Therefore, we perform additional analyses
in which we also include control variables at
the time of the test, their squared terms and
two-way interactions, and the number of resi-
dential changes (number of times a child
changed address) (see Table S8 in the online
supplement). In an additional model, we also
control for the school a child went to at the
time of the test. The results remain robust to
these additional specifications.

METHODS

Linear Regression Analysis

We estimate school outcomes among children
living with same-sex parents by an ordinary
least squares (OLS)'? model that is formu-
lated as follows:

yi=og+pH +0X; +g (1)

where y, is the outcome variable of child i
(i.e., the standardized test score at the end of
primary education and diploma attainment in
secondary education). The variable of interest
is H, with value 1 if the child lived with
same-sex parents at least one year and 0 if the
child lived with different-sex parents. The
parameter of interest is f,, representing the
influence of residing with same-sex parents
on school outcomes. Depending on the speci-
fication, Equation 1 also includes control
variables defined above as part of X,."> Each
specification is estimated using clustered
standard errors at the neighborhood level to
account for dependence of observations
within neighborhoods. Nonetheless, our
results are robust to clustering standard errors
at the household level to account for siblings
(see Table S9 in the online supplement).
Several points about Equation 1 are worth
mentioning. The comparison between chil-
dren living with same-sex and different-sex
parents is econometrically challenging.
Because children from parents’ previous
different-sex relationships begin living with a
same-sex couple around the period of separa-
tion, the effect of living with same-sex parents
is conflated with the potential independent
negative effect of family instability (McLana-
han et al. 2013). Moreover, as seen in Figure
1, these children often did not live with same-
sex parents for a long time. Similarly, adopted
children and foster children may face excep-
tional challenges during their lives and may be
at disproportionate risk of adverse outcomes
(Doyle 2007; Font et al. 2018). Consequently,
we are unable to separate the effect of living
with same-sex parents from the independent
effects of parental separation and adoption.
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There is considerable disagreement among
sociologists about how to treat children from
a previous different-sex relationship and
adopted children. Whereas Rosenfeld (2013)
argues that these children should be dropped
from the analysis, Allen and colleagues
(2013) argue that they should be included. To
reconcile the two approaches, we estimate a
model with all children included, as well as a
model without children from previous different-
sex relationships and adopted children. In
addition, we estimate a model with the num-
ber of family transitions and indicators for
adoption and foster parents as control varia-
bles. These results yield similar conclusions
as the main results (see Table S12 in the
online supplement). Nonetheless, as men-
tioned earlier, these variables are endogenous
and therefore bad controls (Angrist and Pis-
chke 2009; Elwert and Winship 2014; Rosen-
baum 1984), so we do not include them in our
preferred model specification. We also pre-
sent results solely for children from previous
different-sex relationships and adopted chil-
dren (with children raised by same-sex par-
ents from birth excluded) in Table S12. These
results are merely suggestive, as they are
prone to considerable selection bias.

Matching Analysis

Despite our data including 1,390 children
who were raised by same-sex parents from
birth, these children represent less than 1 per-
cent of the total sample. As a result, the treat-
ment group of children raised by same-sex
parents is much smaller (and therefore less
heterogeneous) than the control group of chil-
dren raised by different-sex parents. To
account for this, we perform coarsened exact
matching (CEM) as in Blackwell and col-
leagues (2009) and lacus, King, and Porro
(2012). The goal of CEM is to reduce the
imbalance in covariates and reduce model
dependence stemming from a disproportion-
ately large control group. This imbalance
between the treated and control groups may
lead to bias in the treatment effect (Ho et al.
2007). CEM reduces this imbalance by

matching each child raised by same-sex par-
ents with a child raised by different-sex par-
ents who has either exactly the same observed
characteristics (exact matching) or very simi-
lar observed characteristics based on narrow
categories (coarsened exact matching) (here,
observed characteristics in X; in Equation 1).
lacus and colleagues (2012) found that CEM
performs better than OLS and the commonly
used propensity score matching (PSM) in
estimating causal effects. Nonetheless, we
also conduct PSM and obtain similar results
(see Table S8 in the online supplement).

To perform CEM, we coarsened several
continuous control variables. Household
annual net income is coarsened to deciles of
the income distribution, and parents’ average
age and family size are coarsened to categori-
cal variables (younger than 25, 26 to 30, 31 to
35, 36 to 40, 41 to 45, older than 45; and only
child, two children, three or more children,
respectively). The rest of the control variables
are already categorical and did not need any
coarsening. Due to a large control group that
includes more than a million children living
with different-sex parents, we searched for an
exact match on all the covariates.

Bounding Analysis

A word of caution is necessary about causal
interpretation of our findings. Unlike earlier
studies, our administrative longitudinal data
enable us to identify children who were born
to same-sex parents versus children who hap-
pen to live with same-sex parents at a certain
point in time. Nonetheless, although we con-
trol for the main observable characteristics
(selection on observables), we are unable to
control for unobservable characteristics (selec-
tion on unobservables). As mentioned in the
theoretical section (see also the Sample Char-
acteristics section in Results), same-sex par-
ents are likely to have higher socioeconomic
status than different-sex parents due to the
cumbersome and costly procedures they must
go through to have children. In addition to
selection on observed characteristics, children
living with same-sex parents may also be
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selected on unobserved characteristics, such
as ability and parental motivation. To the
extent that these selection issues apply to
same-sex couples, we would expect our results
to represent an upper bound of the causal
effect of being raised by same-sex parents.

To explore these selection effects in more
depth, we perform an additional analysis
using a novel bounding estimator developed
by Oster (2019), which generalizes the bound-
ing analysis first used by Altonji, Elder, and
Taber (2005). By analyzing coefficient and R?
movements before and after the inclusion of
observed characteristics, we can calculate
how large the effect of unobserved character-
istics would have to be compared to the effect
of observed characteristics to explain away
the result. Specifically, the bounding analysis
proceeds in three steps. We first start with
estimating Equation 1 with none of the con-
trol variables included (uncontrolled regres-
sion). Then, we re-estimate Equation 1 with
all the control variables included (controlled
regression). This exercise is often performed
to suggest that if a coefficient is stable after
the inclusion of observed control variables,
the omitted variable bias is likely limited.
Implicitly, this approach assumes that selec-
tion on observables is informative about the
selection on unobservables. Oster (2019),
however, shows that coefficient movements
only are not sufficient to characterize the
selection on unobservables. Namely, the
selection on unobservables also depends on
how much of the variance in the outcome is
explained by the inclusion of observed char-
acteristics. Therefore, it is necessary to also
observe R? changes between the uncontrolled
and the controlled regression.

The key parameter of interest is the selec-
tion ratio. Intuitively, this ratio determines how
large the effect of unobserved characteristics
would have to be compared to the effect of
observed characteristics to explain away the
result. When the selection ratio is 1, the unob-
servable characteristics (e.g., ability or paren-
tal motivation and family planning before
having children) would have to be just as
important as the observed characteristics (e.g.,
parental education, income, family structure)

to arrive at zero association between residing
with same-sex parents and educational out-
comes. To calculate the selection ratio, Oster
(2019) uses the following equation:

B~ f-olf— fy Rmee =X

R—-R )

where * is selection-bias adjusted effect of
residing with same-sex parents on school out-
comes, /3 is the influence of residing with
same-sex parents on school outcomes
obtained from the controlled regression, /3 is
the influence of residing with same-sex par-
ents on school outcomes obtained from the
uncontrolled regression, and ¢ is the selection
ratio. Correspondingly, R is the R from the
controlled regression and Ris the R? from the
uncontrolled regression. Note that these are
R? from the regressions, and not the adjusted
R?. Equation 2 also includes the parameter
R, that is, the maximum value of R? in the
theoretical population that we could attain if
we observed all possible explanatory vari-
ables. This parameter is unobserved and
needs to be specified. At first sight, it may
look as if R, should be 1. However, not all
variables that explain the variation in school
outcomes also bias the relationship between
residing with same-sex parents and school
outcomes. The bounding analysis assumes
that only factors associated with both the
treatment of interest (residing with same-sex
parents) and the educational outcomes can
potentially confound the results. Moreover,
R, of 1 assumes there is no measurement
error in school outcomes. In her analysis,
Oster (2019) found that setting R, of 1
rejects all the associations, even if they repre-
sent true associations. Therefore, we follow
Oster’s (2019) recommendation to set R, at
1.3 times R? from the controlled regression.'*
We use Equation 1 to provide coefficient
estimates when setting different values of the
selection ratio ¢. These coefficient estimates
depend on the effect of the observed charac-
teristics on the coefficient for residing with
same-sex parents (8 — ), but also on how
much of the variation in school outcomes
these observables can explain (R—R). We
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bootstrap the standard errors using 1,000 rep-
lications. Ultimately, however, we are inter-
ested in the value of the selection ratio to
explain away the result. If we find that the
effect of unobservables would need to be sev-
eral times larger than the effect of observa-
bles, this would suggest our findings likely
have a causal interpretation, as we have
included some of the most important varia-
bles that may induce selection bias. Nonethe-
less, this estimation assumes that selection on
observables is informative about the selection
on unobservables. The results should be inter-
preted bearing this in mind.

Cousin Fixed Effects

In a supplemental analysis, we also include
cousin fixed effects. This is possible because
our data allow us to link individuals across
three generations. Thus, we compare children
who share a grandmother/grandfather pair on
the father’s or mother’s side, where the focal
child has lived with same-sex parents and the
cousins have not. Prior research has used this
approach based on the rationale that cousins
share some genetic material (Geronimus,
Korenman, and Hillemeier 1994; Hillsten
and Pfeffer 2017). A limitation of this
approach, however, is that we need grandpar-
ents with multiple children and enough varia-
tion in the treatment. Therefore, the sample
size is reduced, and the estimates are less
precise. Moreover, although cousins share
some genetic material, these children are still
likely to be different in many ways. On aver-
age, first cousins have about one-eighth of
their DNA in common, although this percent-
age may vary (Weir, Anderson, and Hepler
2006). As a result, selection on unobservables
is potentially reduced, but not eliminated.
These results are presented in Table S13 in
the online supplement and lead to similar
conclusions as the main results.

RESULTS

This section starts by describing the sample
through a comparison of children raised by
same-sex and different-sex parents on the

main control variables. Then, we estimate
how children raised by same-sex versus
different-sex parents perform on the standard-
ized test at the end of primary education. In
addition, we present heterogeneous associa-
tions based on child’s sex, ethnicity, and fam-
ily structure. For the earlier cohorts, we
estimate whether children with same-sex ver-
sus different-sex parents differ in diploma
attainment in secondary education. Finally,
we use treatment effect bounds to assess the
causal interpretation of our findings.

Sample Characteristics

Table 1 presents descriptive statistics. Our
data contain standardized test scores at the
end of primary education for 1,204,692 chil-
dren, from which 2,971 children (.25 percent)
live with same-sex parents. Similar to prior
work (Aldén et al. 2017; Boertien and Ber-
nardi 2019; Watkins 2018), Table 1 shows
that children with same-sex parents enjoy
significantly higher socioeconomic status
than do children with different-sex parents.
Their parents are more likely to be older, to
earn more, and to be well educated. More-
over, children with same-sex parents are more
likely to have fewer siblings, and they are 4.5
percentage points less likely to have both
parents born outside the Netherlands. This is
likely due to the cumbersome procedures and
high costs required to have children as a
same-sex couple. However, children with
same-sex parents are 23.6 percentage points
less likely to be born into a married family
than are children with different-sex parents.
This is not surprising given that for some of
the earlier cohorts, same-sex marriage was a
novel concept people were not yet familiar
with. If we solely consider children born after
same-sex marriage was introduced in 2001,
the difference in family structure between
children with same-sex and different-sex par-
ents is reduced but remains significant. Table
1 also suggests that a child with same-sex
parents is equally likely to be a boy as is a
child with different-sex parents. Finally, chil-
dren who were raised by same-sex parents
from birth enjoy even higher socioeconomic
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Table 1. Descriptive Statistics

Children with
Different-Sex

Children with
Same-Sex Parents

Children with
Same-Sex

Parents (Total) Parents from Birth
(1) (2) (3)

Sex (1 is boy, 0 is girl) .501 1493 1499
Ethnicity

Both parents NL .749 .698* .794%

One parent NL, other Western .092 .120* .133*

country
One parent NL, other non-Western .042 .108* .050"
country

Both parents not NL 118 .073* .023%
Household annual net income in EUR 79,300 86,128" 90,779%
Parental education (1 is at least high .897 .931% .960%S

school degree)
Average age of parents 32.690 34.111% 36.144%
Family size 1.875 1.602* 1.534%
Family structure

Married parents 772 .536* .649%5

Cohabiting parents 197 .298* .318%

Other? .031 .167% .0328
Number of children 1,201,721 2,971 1,390

#The coefficient is significantly different from the baseline coefficient of children with different-sex
parents in column 1 at the 5 percent level using a two-tailed z test for continuous variables and a two-

tailed test of proportions for categorical variables.

SThe coefficient is significantly different from the baseline coefficient of children with same-sex parents
(total) in column 2 at the 5 percent level using a two-tailed z test for continuous variables and a two-

tailed test of proportions for categorical variables.

2This category includes children born into a family with one parent and a stepparent as well as adopted

children and foster children.

status than both children with different-sex
parents and the overall sample of children
with same-sex parents.

In Table S17 in the online supplement, we
describe socioeconomic characteristics of
same-sex parents in more detail and compare
them to same-sex couples without children,
different-sex couples without children, and
different-sex couples with children. Based on
the proxies for socioeconomic status, we con-
clude that same-sex couples with children
have the highest socioeconomic status among
the four groups, followed by different-sex
couples with and without children. Same-sex
couples without children seem to have the
lowest socioeconomic status.'> Therefore,
selection on observables stems from two
sources: same-sex couples with children have
higher socioeconomic status than both the

overall population and same-sex couples
without children.

Children with Same-Sex Parents and
Achievement in Primary Education

Table 2 compares standardized test scores,
measured at the end of primary education, of
children with same-sex versus different-sex
parents. The first two columns include all chil-
dren who resided with a same-sex couple for at
least one year. This group includes children
raised by same-sex parents from birth as well as
children from previous different-sex relation-
ships and adopted children. The reference
group includes all children with different-sex
parents. Column 1 shows that children with
same-sex parents perform significantly better at
the end of primary education than do their peers
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with different-sex parents. In particular, we find
that children with same-sex parents have test
scores .106 standard deviations higher than
children with different-sex parents. In column
2, we control for socioeconomic variables. All
the coefficients of the control variables have
the expected signs. The results indicate that
higher parental education and income, as well
as older parents, increase children’s academic
performance. On the other hand, children in
larger families and children whose parents are
not married are likely to perform worse on the
standardized test. We further find that children
of foreign ethnicity have considerably lower
achievement than do children of Dutch ethnic-
ity, except when one parent is Dutch and the
other parent is of Western ethnicity. Although
boys appear to perform worse than girls, the
coefficient is very close to zero.

Table 2 also includes indicators for neigh-
borhood of residence as fixed effects in the
regression to account for unobserved heteroge-
neity at the neighborhood level. Table S11 in
the online supplement includes a random-
effects model to measure the size of neighbor-
hood effects. The proportion of variance in the
test scores accounted for by neighborhood is
about 14 percent. More importantly, column 2
in Table 2 shows that once we control for socio-
economics variables, the estimated coefficient
on same-sex parents drops by about half. This
is consistent with the hypothesis that same-sex
parents invest considerable resources into
obtaining children in the first place, and there-
fore they have higher socioeconomic status
than do different-sex parents, on average.
Nonetheless, even after controlling for socio-
economic variables, at the end of primary edu-
cation, children with same-sex parents still
have test scores .054 standard deviations higher
than their peers with different-sex parents, and
that difference is statistically significant.

In the last three columns of Table 2, we
only consider children who were raised by
same-sex parents from birth. We exclude chil-
dren from previous different-sex relationships
and adopted (and foster) children, as parental
separation and adoption may have negative
independent effects on test scores, and

therefore create selection bias (Rosenfeld
2010).' The reference group includes all chil-
dren raised by different-sex parents, except
adopted children.!” Column 3 includes a spec-
ification without control variables, and col-
umn 4 includes a specification with control
variables. Our preferred specification in col-
umn 4 shows that, if we only consider children
raised by same-sex parents from birth, the
coefficient increases significantly to .139
standard deviations, compared to the coeffi-
cient of .054 for all children with same-sex
parents. To place this rather large estimate in
perspective, in his synthesis of over 800 meta-
analyses, Hattie (2009) finds that the average
association of having a good teacher on stu-
dent achievement is .32 standard deviations.
The association we find of residing with same-
sex parents and student achievement is close
to half the average teacher association.

Table S12 in the online supplement pre-
sents results from an additional specification
in which we include the entire sample of
children with same-sex parents but explicitly
control for the number of family transitions
and for adoption. The association amounts to
.136 standard deviations and remains signifi-
cant. Nonetheless, these control variables
may be endogenous to residing with same-sex
parents, as explained in the Control Variables
section. Table S12 also presents results in
which we compare children who began living
with same-sex parents sometime after birth,
with all children living with different-sex
parents as the reference group. As expected
from the negative influence of parental sepa-
ration and adoption, the association including
all control variables is negative (—.028 stand-
ard deviations), albeit not significant. How-
ever, once we compare the test scores of
children who began living with same-sex
parents sometime after birth with test scores
of children living with different-sex parents
who experienced at least one family transition
as the reference group, the association is .009
standard deviations and insignificant.

As a final specification in column 5 of
Table 2, we perform coarsened exact match-
ing applied on control variables used in the
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Table 2. Children with Same-Sex Parents and Standardized Test Scores at the End of

Primary Education

Children Raised by Same-Sex

All Children Parents from Birth?
(1) (2) (3) (4) (5)
Child has same-sex parents (1 is .106%** .054%* 194 %% .139%** 147
yes) (.019) (.018) (.024) (.023) (.041)
Sex (1 is male) —.004* —.009%** —-.003 —.007%**
(.002) (.002) (.002) (.002)
Ethnicity (ref: both parents born in NL)
One parent NL, other Western .004 .004
country (.003) (.003)
One parent NL, other non- —.0371%** —.0371%**
Western country (.005) (.005)
Both parents not NL o b e o b e
(.006) (.006)
Parental education (1 is diploma SE) 531¥** 532%**
(.004) (.004)
Log household income .083%** .084%**
(.002) (.002)
Mean parental age .018%** .018%**
(.000) (.000)
Family size -.066%** -.066%**
(.001) (.001)
Family structure (ref: married parents)
Cohabiting parents —.073%** —.073%**
(.002) (.002)
Other —.367%%* —.154%%*
(.012) (.032)
Fixed effects
Birth year Yes Yes Yes Yes
Neighborhood No Yes No Yes
Method OLS OLS OLS OLS CEM"
Number of children 1,204,692 1,204,692 1,195,624 1,195,624 48,388
Number of children with same-sex 2,971 2,971 1,390 1,390 1,390
parents
R? .004 .108 .004 .109 121

Note: Standard errors clustered at the neighborhood level are in parentheses. The outcome is
standardized test score measured at the end of primary education. Household income, parental age,
family size, family structure, and neighborhood are measured at birth.

2This means children from previous different-sex relationships and adopted children (including foster
children) are excluded.

PCEM stands for coarsened exact matching (see Matching Analysis section).

*p <.05; **p <.01; ***p < .001 (two-tailed t-tests).

the much larger group of children with differ-
ent-sex versus same-sex parents. As a result,
CEM can reduce both the imbalance in covar-
iates and the model dependence (Blackwell et
al. 2009; Iacus et al. 2012). Despite the alter-
native specification in which we compare

previous specification. For every child living
with same-sex parents, this technique selects
a corresponding child living with different-
sex parents having either the exact same val-
ues or similar coarsened values on observed
characteristics, so CEM is able to account for
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Table 3. Children Raised by Same-Sex Parents from Birth and Standardized Test Scores at
the End of Primary Education by Sex, Ethnicity, and Family Structure

Boys Girls  Foreign® Dutch  Married Cohabiting
(1) (2) (3) (4) (5) (6)
Child has same-sex parents .155%** 126%** .206%** 115%** 122%** .144%**
(1 is yes) (.033) (.033) (.057) (.026) (.029) (.043)
Number of children 599,676 595,948 301,244 894,380 928,965 265,637
Number of children with 696 694 286 1,104 902 442
same-sex parents
R? 115 124 .166 .096 .109 .156

Note: Standard errors clustered at the neighborhood level are in parentheses. The outcome is
standardized test score measured at the end of primary education. All models have been estimated
using OLS with additional controls included. These controls are sex, ethnicity, birth year, parental
education, household income at birth, neighborhood at birth, average age of parents at birth, family size

at birth, and family structure at birth.

2“Foreign” is defined as at least one parent not born in the Netherlands; “Dutch” is defined as both

parents born in the Netherlands.
¥ p <.001 (two-tailed t-tests).

children with similar observed characteris-
tics, the estimated coefficient in column 5 is
slightly higher (although not significantly
lower) at .147 standard deviations than the
coefficient in column 4 using OLS. This simi-
larity in the estimates obtained by CEM and
OLS yields more confidence in our main
results.

Heterogeneity by Sex, Ethnicity, and
Family Structure

In Table 3, we perform the analysis by child’s
sex and ethnicity as well as family structure.
In Table S14 in the online supplement, we also
estimate our models by neighborhood of resi-
dence. Specifically, we defined neighbor-
hoods that included more than 1,500 addresses
per squared kilometer as urban, and other
neighborhoods are defined as rural. We found
almost identical coefficients that are similar to
the main results. Therefore, we present results
by child’s sex, ethnicity, and family structure,
for which potential heterogeneous associa-
tions have been found in prior work (Allen
2013; Sullins 2015b; Watkins 2018). To con-
serve space, we only present the coefficient of
the treatment variable. Each model was esti-
mated while controlling for covariates as in
Table 2. Allen (2013) found that girls, rather

than boys, are more negatively affected by
residing with same-sex parents. The results in
columns 1 and 2 do not support this finding.
Although the positive association is slightly
higher for boys than for girls, a test of equality
of coefficients does not reject the null hypoth-
esis of equal coefficients (p = .370).

We also split the sample by ethnicity.
Among children with same-sex parents, chil-
dren whose parents were born outside the
Netherlands may experience more stigma
than children whose parents are native-born.
However, in our sample of children who were
raised by same-sex parents from birth, only
32 had both parents who were foreign-born,
and among these, only 10 children had par-
ents who were both born in a non-Western
country. Thus, among minority populations in
the Netherlands, same-sex couples with chil-
dren appear to be rare. Therefore, to maxi-
mize sample size, we redefine the categorical
ethnicity indicator and split the sample into
children with at least one parent born outside
the Netherlands, and children whose parents
were both native-born. We find that children
with same-sex parents of both foreign and
Dutch ethnicity perform better on standard-
ized tests than do children with different-sex
parents. The coefficient for foreign ethnicity
children, shown in column 3, is higher than
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Table 4. Bounding the Causal Effect of Being Raised by Same-Sex Parents from Birth on
Standardized Test Scores at the End of Primary Education
Selection ratio® 1 1.5 2 3.19
(1) (2) (3) (4)

Child has same-sex parents (1 is yes) 119%** .093*** .070%** .044

(.015) (.016) (.016) (.038)
Number of children 1,195,624 1,195,624 1,195,624 1,195,624
Number of children with same-sex parents 1,390 1,390 1,390 1,390

Note: Bootstrapped standard errors are in parentheses (1,000 replications). The outcome is standardized
test score measured at the end of primary education. R*max is set at 1.3 times R* from the regression
including all controls as recommended by Oster (2019). The table shows a bounding analysis for
children raised by same-sex parents from birth (children from previous different-sex relationships

and adopted children are excluded). The results show that selection on unobservables, such as ability
and parental motivation, would need to be 3.19 times higher than selection on observables (all control
variables used in the main analysis: sex, ethnicity, birth year, parental education, household income at
birth, neighborhood at birth, average age of parents at birth, family size at birth, and family structure

at birth) to render insignificant the influence of being raised by same-sex parents on standardized test

scores at the end of primary education.

aFor instance, a selection ratio of 2 indicates that when the selection on unobserved characteristics is
two times higher than the selection on observed characteristics, the association between being raised by
same-sex parents and standardized test scores at the end of primary education is .070 and significant at

the .001 percent level.
**%p <.001 (two-tailed t-tests).

the coefficient for Dutch children in column
4, but so is the standard error due to a smaller
sample size. A test of equality of coefficients
does not reject the null hypothesis of equal
coefficients (p = .344).

Finally, we split the sample by family struc-
ture. Watkins (2018) estimated that children
with same-sex parents progress through school
faster if the couple is married rather than
cohabiting. Sullins (2015b), on the other hand,
argued that children with same-sex parents
perform worse on grade point average (GPA) if
the couple is married rather than cohabiting.
We find that children with same-sex parents
outperform children with different-sex parents
by .122 standard deviations if both the same-
sex and different-sex couple are married, and
by .144 standard deviations if both the same-
sex and different-sex couple are cohabiting.
However, these coefficients are not signifi-
cantly different from each other (p = .526).

Bounding the Causal Effect

We have shown that children with same-sex
parents are likely to outperform children with
different-sex parents on standardized tests at

the end of primary education. This result,
however, is an association and not a causal
effect. Table 2 suggested that selection plays
a role when comparing test scores of children
with same-sex versus different-sex parents.
Once we controlled for socioeconomic vari-
ables, the positive coefficient dropped signifi-
cantly. Moreover, selection on unobservable
characteristics such as ability and parental
motivation may also be present. Therefore,
we would expect our results to represent an
upper bound of the causal effect of being
raised by same-sex parents.

To better understand these selection
effects, we perform Oster’s (2019) bounding
approach. This approach exploits coefficient
and R?> movements before and after the inclu-
sion of observed characteristics to bound the
treatment effect. Column 3 in Table 4 indi-
cates that even when the selection on unob-
served characteristics is twice as high as
selection on observed characteristics, chil-
dren with same-sex parents outperform chil-
dren with different-sex parents by .07 standard
deviations. Column 4 shows that the selection
on unobserved characteristics would have to
be at least 3.19 times higher than the selection
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on observed characteristics already included
in the model to render our estimate insignifi-
cant. Although it is possible that unobserved
characteristics such as parental motivation
and family planning before having children
could exercise a considerable influence on the
results, we do include several of the main
observable characteristics, such as parental
education, origin, age, and income, as well as
a variable for a child’s neighborhood. These
variables are likely to be correlated with
parental motivation (Guryan, Hurst, and
Kearney 2008). Nevertheless, it is important
to note that this bounding method assumes
that selection on observed characteristics is
informative about selection on unobserved
characteristics. Moreover, the bounding anal-
ysis is dependent on the choice of R, which
is set at 1.3 times R?> from the regression
including all controls as recommended by
Oster (2019). Although our results are robust
to using a higher value of R, set to .218 (see
Table S15 in the online supplement), in the
absence of studies that used this type of
analysis in a similar context, it is unclear how
large R, should be.

Children with Same-Sex Parents and
Diploma Attainment in Secondary
Education

Table 5 compares children with same-sex
versus different-sex parents on diploma
attainment in secondary education. Children
in our sample were born between 1998 and
2007, so we can only analyze children from
earlier cohorts (1998 to 2001), as they alone
are old enough to have graduated from sec-
ondary education. The first two columns
include all children who resided with same-
sex parents at least once. Columns 1 and 2
show that children with same-sex parents
perform just as well on diploma attainment as
their peers with different-sex parents. How-
ever, once we consider children who were
actually raised by same-sex parents from
birth in column 4, children with same-sex
parents are 4.8 percentage points more likely
to graduate than are children with different-
sex parents (from a mean diploma attainment

of children with different-sex parents of 92
percent). CEM confirms these results,
although the coefficient is slightly lower at
3.8 percentage points. In summary, children
raised by same-sex parents from birth con-
tinue to outperform their peers raised by
different-sex parents in secondary education.
Nonetheless, as we only observe 280 children
with same-sex parents in our preferred speci-
fication in column 4, and most of these chil-
dren were born before legalization of
same-sex marriage in 2001, these results
should be interpreted with caution.

DISCUSSION

Using a unique administrative longitudinal
dataset from the Netherlands, this article
compared children with same-sex versus
different-sex parents on high-stakes standard-
ized test scores at the end of primary educa-
tion. The results indicated that children raised
by same-sex parents from birth outperformed
children with different-sex parents by .139
standard deviations on these tests. We also
found that in secondary education, children
with same-sex parents continued to outper-
form children with different-sex parents. Our
results suggest that children raised by same-
sex parents from birth are 4.8 percentage
points more likely to graduate than children
with different-sex parents. These results do
not appear to be moderated by child’s sex,
ethnicity, or family structure.

Overall, these results contrast with earlier
studies using cross-sectional census data.
Prior work found either a negative association
between residing with same-sex parents and
school outcomes (Allen 2013; Allen et al.
2013) or no association at all (Boertien and
Bernardi 2019; Rosenfeld 2010; Watkins
2018). We attribute this difference to the
cross-sectional nature of the census data and
to the Dutch institutional context. First, due to
the cross-sectional nature of census data, it
was not possible to differentiate between chil-
dren raised by same-sex parents from birth
and children who happened to live with same-
sex parents at one point in time. Our results
are in line with Aldén and colleagues (2017),
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Table 5. Children with Same-Sex Parents and Diploma Attainment

Children Raised by Same-Sex

All Children Parents from Birth®
(1) (2) (3) (4) (5)

Child has same-sex parents (1 is yes) —-.007 .010 L040%** .048%*** .038*

(.010) (.010) (.011) (.010) (.016)
Additional controls?® No Yes No Yes Yes
Method® LPM LPM LPM LPM CEM
Number of children 395,322 395,322 392,251 392,251 22,199
Number of children with same-sex parents 764 764 280 280 280
R? .002 .043 .002 .043 .061

Note: Standard errors clustered at the neighborhood level are in parentheses. The outcome diploma
attainment is coded as an indicator given a value of 1 if the child graduated from upper-secondary
education, and 0 if the child dropped out before graduating.

2Additional controls include sex, ethnicity, birth year, parental education, household income at birth,
neighborhood at birth, average age of parents at birth, family size at birth, and family structure at birth.
YLLPM stands for linear probability model; CEM stands for coarsened exact matching (see Methods

section).

°This means children from previous different-sex relationships and adopted children (including foster

children) are excluded.
*p <.05; ***p < .001 (two-tailed t-tests).

the only other study to have used administra-
tive data, although Aldén and colleagues
include only a limited sample of 56 children
with lesbian parents. Second, country differ-
ences are related to substantial differences in
findings in the literature (Schumm 2018). Our
study pertains to the Netherlands, which has a
more supportive cultural and legal context for
same-sex parents than do most other countries
(De Witte, Iterbeke, and Holz 2019). For
instance, in a poll of the European Union adult
population in 2015, the Netherlands scored
second highest on all measures, with only
Sweden having a more positive attitude toward
same-sex couples (European Commission
2015). Among Dutch participants, 96 percent
agreed that gay persons should have the same
rights as heterosexual persons. Moreover, 86
percent of respondents would have been com-
fortable with their son or daughter having a
relationship with someone of the same sex.
Furthermore, our data show that in the Nether-
lands, almost half of the children living with
same-sex parents were raised by a same-sex
couple from birth. The results are likely to dif-
fer in other national settings.

It is also possible to address some of the
theoretical mechanisms that may be driving
our results. We found that children with same-
sex parents perform better in school than
children with different-sex parents, so neither
the specialization theory nor the kin selection
theory were supported by the data. Our results
mostly support the hypothesis that given the
time-consuming and costly procedures for
same-sex couples to obtain children, same-sex
parents typically have higher socioeconomic
status, resulting in better school outcomes.
Indeed, once we controlled for socioeconomic
variables, the positive association between
residing with same-sex parents and test scores
dropped significantly. Nonetheless, the posi-
tive association was not entirely removed. By
contrast, when we consider solely children
who live with same-sex parents but were born
into different-sex relationships, they tend to
perform worse than children living with
different-sex parents, albeit not significantly.
We used a bounding analysis to analyze the
causal effect of living with same-sex parents.
Treatment effect bounds indicated that the
selection on unobserved characteristics would
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have to be more than three times higher than
the selection on observed characteristics to
reduce the positive association to zero.
Although this is possible, the observed charac-
teristics were chosen to reflect the most impor-
tant controls found in prior work. For instance,
same-sex parents may have had higher a priori
motivation to become parents that we do not
observe, but parental motivation is highly cor-
related with education (Guryan et al. 2008)
and this is included in our models.

The compensation theory provides one
possible explanation for our results—it states
that same-sex parents might compensate for
their unique stressors by investing more time
and energy into their children. We can par-
tially test this theory by separating the sample
into two periods: before and after legalization
of same-sex marriage in 2001. If compensa-
tion theory drives parental behavior, we
would expect the association to remain
unchanged or lessen after legalization of
same-seX marriage, as same-sex parents
would have less incentive to increase their
parental effort in response to societal barriers.
These results are presented in Table S16 in
the online supplement. We find an association
of .232 standard deviations before 2001, and
an association of .124 standard deviations
after 2001. Thus, we do indeed find a higher
coefficient before legalization of same-sex
marriage, and the difference is significant at
the 5 percent level (p = .019). This provides
some suggestive evidence for the compensa-
tion theory. Nonetheless, our data do not
include a measure on parental investment to
investigate this further. For instance, we can-
not test whether same-sex parents spend more
time with their children than do different-sex
parents. Prickett and colleagues’ (2015) study
suggests this may be the case.

Although we attempted to solve the main
caveats in the research on outcomes for chil-
dren with same-sex parents, this study is not
without limitations. First, our administrative
data do not include a measure of sexual orien-
tation. Second, we solely considered couples
and made no claims about children living
with single-parents. Third, our sample of chil-
dren with gay male parents is too small to

draw conclusions about heterogeneous asso-
ciations by the sex of same-sex parents. This
may be better addressed by studies using
census data (Boertien and Bernardi 2019;
Watkins 2018), although these studies suffer
from the important limitation of observing
just a cross-sectional snapshot. In addition,
we could estimate diploma attainment only
for earlier cohorts, leading to a relatively
small sample size of children with same-sex
parents. Finally, qualitative analyses should
accompany these administrative findings to
explore potential mechanisms in detail. Fur-
ther research should continue refining the
insights from these administrative findings,
census findings, and qualitative findings.
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Notes

1. We use the term “parental separation” to refer to

divorce for married couples as well as couples in a
registered partnership, and to refer to dissolution for
cohabiting couples.

For instance, the 2000 U.S. Census does not pro-
vide information on the exact grade attended, but
groups students into two groups: grades 1 to 4 in
one category and grades 5 to 8 in the other. This
introduces a measurement error when constructing
the progress through school variable. Although the
recent ACS data provide more detailed information,
it is difficult to account for academic redshirting,
where parents may purposefully delay their child’s
entry into school to increase the child’s school read-
iness (Boertien and Bernardi 2019).

This assumes neither parent had a prior sex reas-
signment surgery, and that gay men did not partici-
pate in a surrogacy in which both partners donated
genetic material.

Lesbian women can use medically assisted insemi-
nation or in vitro fertilization techniques (IVF), and
gay men can use surrogacy.

Although different-sex couples can get reimbursed by
insurance for IVF in the Netherlands, this is not neces-
sarily the case for lesbian couples and single women,
as the absence of a male partner may not count as a
medical issue, depending on the situation at hand.

We could find a match for about 93 percent of the
population, as some of the parental identifiers, part-
ner identifiers, and addresses were missing.

By adoption, we mean same-sex couples adopting
a child who was conceived by another couple, and
not second-parent adoptions in which, for instance,
the female partner of the birth mother (also called
the social mother) becomes a legal mother through
adoption.

Ideally, we would like to compare school outcomes
of adopted children of same-sex versus different-
sex parents. However, the sample of adopted chil-
dren of same-sex parents is too small to come to
a meaningful conclusion. Nonetheless, it is reas-
suring that results of this analysis lead to a similar
conclusion as the main results, although the coeffi-
cients lose significance due to low statistical power
(see Table S4 in the online supplement).

Note that it is possible for children to repeat a grade
and therefore take the test at a later age. This would

10.

11.

12.

14.

15.

introduce a mechanical relationship between the num-
ber of years observed in the data and the probability
of residing with same-sex parents. The longer a child
is observed in the data (e.g., a child who needed seven
years of primary education to take the test versus a
child who needed 10 years of primary education to
take the test), the higher the probability a child could
reside with same-sex parents. Therefore, we observe
each child until they are 12 years old. Nonetheless,
observing children until the actual age at which they
took the test does not influence our results.

Using a dummy variable for parental education may
lead to inflated coefficients for children with same-
sex parents, as these parents may be more educated.
Unfortunately, our data do not offer a further refine-
ment of the parental education variable for the full
sample. Nonetheless, we constructed a categorical
variable for most of the sample (82.41 percent)
as follows: (1) at least one parent is a high school
dropout; (2) both parents finished secondary educa-
tion, but not higher education; (3) at least one parent
obtained a bachelor’s degree; (4) at least one parent
obtained a master’s degree; and (5) at least one par-
ent obtained a PhD. These results lead to the same
conclusion as the main results and are presented in
Table S7 in the online supplement.

Note that we cannot distinguish between more com-
plex forms of parenting, such as three-way parent-
ing (e.g., two mothers and a father who are raising a
child together).

This means that for diploma attainment, we esti-
mate a linear probability model (LPM) for ease of
interpretation and for comparison with the results
obtained by coarsened exact matching. Results
from a logit model are presented in Table S10 in the
online supplement and are very similar to the LPM
results.

Indicators for neighborhood of residence are
included as fixed effects. We also performed a
random-effects model to quantify the size of the
neighborhood effects (see Table S11 in the online
supplement).

In Table S15 in the online supplement, we experi-
ment with a higher value of R, Namely, we set
Rax equal to 218, double the R? in the controlled
regression. Although the selection ratio is reduced,
the main conclusions remain similar.

This conclusion holds if we consider lesbian and
gay male couples separately. Gay male couples with
children have the highest socioeconomic status, fol-
lowed by lesbian couples with children, different-
sex couples with children, different-sex couples
without children, and gay male couples without
children. Lesbian couples without children have the
lowest socioeconomic status.

Note that the family structure category “other” now
includes solely stepfamilies, as adopted and foster
children have been excluded from the analyses.
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17. Regression results comparing test scores between
adopted children with same-sex versus different-
sex parents are presented in Table S4 in the online
supplement. We find that adopted children with
same-sex parents perform better on the test than do
adopted children with different-sex parents by .059
standard deviations, although this coefficient is not
significant at the 5 percent level. This is likely due
to a very small sample size of adopted children with
same-sex parents (50 children).
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