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Data from the General Social Survey indicate that higher-fertility
individuals and their children are more conservative on “family
values” issues, especially regarding abortion and same-sex mar-
riage. This pattern implies that differential fertility has increased
and will continue to increase public support for conservative
policies on these issues. The association of family size with conser-
vatism is specific to traditional-family issues and can be attributed
in large part to the greater religiosity and lower educational
attainment of individuals from larger families. Over the 2004 to
2018 period, opposition to same-sex marriage and abortion was
3 to 4 percentage points more prevalent than it would have been
were traditional-family conservatism independent of family size
in the current generation. For same-sex marriage, evolutionary
forces have grown in relative importance as society as a whole
has liberalized. As of 2018, differential fertility raised the number
of US adults opposed to same-sex marriage by 17%, from 46.9
million to 54.8 million.

fertility | public opinion | cultural evolution

Parents share a broad set of preferences, beliefs, and norms
with their children, due to parent–child interaction, com-

mon environment, and genetics. How intergenerational trans-
mission affects cultural evolution is the subject of a theoret-
ical literature in evolutionary biology and the social sciences
(1–4). An underappreciated insight from this work is that dif-
ferential fertility can affect the dynamics of culture across
generations, through its interaction with intergenerational trans-
mission. Over time, a trait shared by parents and children
will have higher relative frequency if it concentrates in larger
families.

We quantify how this evolutionary process affects US pub-
lic opinion on some of the most contentious policy issues of
the day. We focus on a class of issues especially likely to be
related to fertility: so-called “family values” issues, on themes
like abortion, marriage, gender roles, and sex. Because cultural
norms on these issues are effectively pronatalist, we hypothesize
that individuals who are more conservative on traditional-family
issues tend to have more children and—due to intergenera-
tional persistence in these attitudes (5–7)—that individuals who
grew up with more siblings tend to be more conservative on
traditional-family issues. Although it has an unclear causal inter-
pretation at the individual level, the correlation between family
size and conservatism raises the population share of conservative
individuals.

Using data from the US General Social Survey (GSS), 2004
to 2018, we investigate this idea for two traditional-family issues
with particular relevance to US politics, abortion and same-sex
marriage. Roe v. Wade (on abortion) and Obergefell v. Hodges
(on same-sex marriage) are among the US Supreme Court’s
most socially contentious decisions of recent decades. Both have
spurred protests, legal challenges, and campaign debates, so
public opinion on these issues shapes the nation’s politics. A
key distinction is that abortion attitudes have been stable for
decades, whereas gay-marriage opposition has plummeted over
the last 20 y (8, 9). Does the association of traditional-family
conservatism with family size become more or less important for

public opinion during periods of rapid social change? Differen-
tial fertility and intergenerational transmission could diminish
as society liberalizes, or they could persist to help sustain a
conservative minority. In the language of cultural evolutionary
theory, selection and vertical (parent-to-child) transmission com-
pete with innovation and horizontal (peer-to-peer) or oblique
(nonparent-to-child) transmission.

Our analysis tests for an association between family size
and traditional-family conservatism, assesses its drivers and
specificity, and quantifies its evolutionary implications. We
first estimate how abortion and marriage attitudes relate to
adults’ own fertility and to their parents’ fertility, i.e., their
own sibship size. We then investigate the forces underlying
these associations, focusing especially on religiosity and edu-
cation, two well-known correlates of family size and social
attitudes (10–13). We also ask whether other forms of con-
servatism exhibit similar associations. Last, we use a reweight-
ing estimator to quantify how these patterns have affected
support for legal abortion and same-sex marriage among
US adults.

Results
From 2004 to 2018, the GSS interviewed 19,360 adults over age
25. Most survey waves during this period asked two-thirds of
respondents about their views on abortion and same-sex mar-
riage. We analyzed the subsample of 12,017 with valid responses
on sibship size and at least one of the issues. When we study the
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number of children rather than siblings, we focus on adults over
40 to eliminate concerns that fertility is not complete.

Fig. 1 shows how traditional-family conservatism varies with
sibship size and fertility. Among adults ages 25 and above
(Fig. 1A), opposition to abortion and same-sex marriage rises
steadily with sibship size from one to 10-plus siblings, although
it is slightly higher for individuals with no siblings than for indi-
viduals with few siblings. The gap from the trough to the peak
is 24 to 25 percentage points, depending on the outcome. Oppo-
sition to abortion and same-sex marriage rises similarly with the
number of children (Fig. 1B). Here, the gap between childless
individuals and parents of seven children is 28 to 40 percentage
points. Although the individuals in Fig. 1B are not the par-
ents of the individuals in Fig. 1A, the larger fertility gradient
is consistent with decay in the intergenerational transmission
process.

At the bottom of each panel in Fig. 1, we plot two histograms,
one weighted by family, the other weighted by individual siblings
within the family. The histograms allow us to see the difference
between the distribution of families of different sizes (shown
in white) and the distribution of siblings (Fig. 1A) or children
(Fig. 1B) from families of different sizes (shown in purple). In
Fig. 1A, the data are at the sibling level, so the family-level dis-
tribution is a reweighted version of the individual distribution,
with the weights equal to 1 over the individual’s sibship size.
In Fig. 1B, the data are at the parent or family level, so the
sibling-level distribution is a reweighted version of the individual
distribution, with the weights equal to the individual’s number of
children.

In both Fig. 1 A and B, the sibling histogram exhibits less mass
at lower values and more mass at higher values than does the
family histogram. Because opposition to abortion and same-sex
marriage tends to be lower in smaller families, the histograms
demonstrate how differential fertility shifts the next generation
toward a more conservative composition. The starkest example
of this phenomenon appears in Fig. 1B: Childless individuals,
who report the lowest levels of opposition to abortion and same-
sex marriage, comprise 14% of the current generation, but their
offspring will constitute 0% of the next.

What social forces account for the association between tra-
ditional family attitudes and family size? Fig. 2 suggests two
possibilities: religiosity and education. In Fig. 2 A, Upper, oppo-
sition to abortion and same-sex marriage rises rapidly with the
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Fig. 1. Traditional-family conservatism rises with family size, raising the
representation of individuals from more conservative families. Bars are his-
tograms that alternatively weight by the family of origin or by individual
siblings within each family. (A) By number of siblings, adults ages 25 and
above. (B) By number of children, adults ages 40 and above.

frequency of religious service attendance. Opposition is 38 to
39 percentage points higher among weekly attendees of reli-
gious services than among their counterparts who attend less
than annually. Fig. 2 A, Lower, also finds that average sibship
size rises with attendance. Weekly attendees average 4.1 siblings,
whereas nonattendees average 3.4. Religiosity thus explains part
of the relationship between sibship size and traditional-family
conservatism.

In Fig. 2 B, Upper, traditional-family conservatism declines
rapidly with educational attainment. From high-school dropouts
to graduate-degree holders, opposition to abortion and same-
sex marriage falls by 40 and 31 percentage points, respectively.
Fig. 2 B, Lower, reveals that average sibship size declines with
education. High school dropouts average 5.8 siblings, whereas
postgraduate degree holders average 2.5. Educational attain-
ment also explains part of the relationship between sibship size
and traditional-family conservatism.

While the bivariate patterns in Fig. 2 imply that religiosity and
education link sibship size with traditional-family conservatism,
the extent is not clear. Neither are the roles of cohort variation,
time trends, and other covariates in explaining the link. Cohort
variation may be especially important. Average sibship size varies
systematically across cohorts, in large part due to the baby boom
of the mid-20th century (SI Appendix, Fig. S1). If cohorts also dif-
fer in their conservatism, religiosity, and educational attainment,
then the patterns in Fig. 2 may reflect variation across genera-
tions, rather than cross-sectional variation within a generation.
Another important source of covariance may be race/ethnicity,
which relates in complex ways to religion, class, and social atti-
tudes (14), while also serving as the basis for large differences
in average family size. In our sample, non-Hispanic blacks have
2.0 more siblings than whites on average, while Hispanics have
1.9 more.

To address these issues, Fig. 3 presents average marginal
effects from probit regressions of opposition to abortion or
same-sex marriage on sibship size, with and without adjust-
ment for cohort indicators, year indicators, and other covariates.
The complete set of covariates is not available for all individ-
uals, so we restrict attention to the sample with data on all
covariates, reducing the number of observations from 12,017
to 9,624.

In the unadjusted models, each additional sibling is associated
with a 2.6-percentage-point increase in opposition to abortion
and a 2.3-percentage-point increase in opposition to same-sex
marriage.∗ Adjusting for cohort and year leaves the associa-
tion for abortion unchanged and decreases the association for
marriage to 1.9. Cohort and time variation account for nearly
one-fifth of the tendency for same-sex-marriage opposition to
concentrate in larger families. This finding is a consequence of
steeply declining cohort trends in same-sex-marriage opposition
and average sibship size; cohort trends in abortion opposition are
shallower (SI Appendix, Fig. S1).

For both abortion and marriage, however, the tendency of
individuals from larger families to be more religious and less
educated explains most of the sibsize–conservatism link. With
and without cohort and year indicators, adjusting for religios-
ity (attendance, religion, and beliefs; Materials and Methods)
reduces the association by 56 to 60% for abortion attitudes
and by 51 to 54% for same-sex marriage. Adjusting instead for
highest degree reduces them by 42 to 43% and 31 to 34%, respec-
tively, while adjusting for both reduces them by 82 to 87% and
70 to 75%. Further adjustment for race or other background
covariates (Materials and Methods) leads to comparatively minor
changes in either association.

*The associations are similar in the full sample: 0.026 for abortion and 0.022 for same-sex
marriage.
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Fig. 2. Religiosity and education mediate the association of sibship size
with traditional-family conservatism. (A) By religious attendance, adults
ages 25 and above. (B) By highest degree, adults ages 25 and above.

The association of sibship size with opposition to abortion and
same-sex marriage is present in all sample years and all major
demographic groups. As noted in the introduction, attitudes
toward abortion were stable during the sample period, while atti-
tudes toward gay marriage became markedly less conservative.
Unadjusted models estimated separately by year shed light on
the distribution of these trends across sibship sizes (SI Appendix,
Fig. S2). For the abortion relationship, both the intercept and
the slope are stable over time. For the same-sex-marriage rela-
tionship, the slope is relatively stable, but the intercept steadily
declines from 0.50 to 0.21, implying that declining opposition
was distributed evenly across family sizes. Furthermore, the
associations are significantly positive in models estimated sep-
arately by race, nativity, and major religious group, including
those who claim no religious affiliation (SI Appendix, Fig. S3).†

Among Protestants, who comprise half of our sample, mem-
bers of more conservative denominations tend to have larger
families, less education, and greater opposition to abortion and
same-sex marriage (SI Appendix, Fig. S4), consistent with existing
research (15–18).

Are these relationships specific to abortion and same-sex
marriage? Similar patterns are evident for other dimensions
of traditional-family conservatism, but not other forms of con-
servatism. Conservative attitudes toward sex education, school
prayer, teenage sex, marital infidelity, and gender roles in
the household all display positive relations with sibship size
(SI Appendix, Fig. S5). However, of the 63 GSS questions
asked in every survey during the study period that could be
coded on a scale of conservatism, traditional-family attitudes
account for the largest sibsize–conservatism associations (SI
Appendix, Fig. S6). Conservatism on fiscal policy, immigration
policy, and gun rights have weaker and sometimes negative
associations with sibship size, as does Republican Party affil-
iation. The reason is in line with the mechanisms underlying
our main result: Conservative attitudes that are associated less
positively with sibship size also tend to be associated less pos-
itively with religiosity and less negatively with education (SI
Appendix, Fig. S7).

Even so, the negative associations that arise for a few dimen-
sions of conservatism deserve attention. Further analysis sug-

†Many individuals with no religious affiliation are nevertheless religious: 21% claim a
strong belief in God, and 24% claim to pray daily.

gests that race explains these patterns, in contrast to our
main results (SI Appendix, Fig. S8). Within subsamples of non-
Hispanic whites or blacks, most of the negative associations
disappear altogether (SI Appendix, Fig. S9). The most notewor-
thy example is Republican Party affiliation, which declines 1.5
percentage points for each additional sibling. This association
shrinks to practically zero among whites and among blacks when
treated as separate subsamples. The association in the combined
sample is due to blacks overwhelmingly identifying as Democrats
and having larger family sizes, on average, than whites. Differen-
tial population growth by race may have political implications,
but it is conceptually distinct from the phenomenon we study
here. In any case, while traditional-family conservatives have
more children as well as more siblings, fertility does not currently
vary by Republican Party affiliation (SI Appendix, Fig. S10), so
any partisan growth differential is unlikely to carry forward to
the next generation.

Viewed through the lens of cultural evolutionary theory (2,
3), the association between sibship size and traditional-family
conservatism is intriguing because it affects the dynamics of
conservatism at the population level. Fig. 4 quantifies this phe-
nomenon with a statistic we call the “composition effect” of
differential fertility. The composition effect compares the actual
prevalence of opposition to abortion and same-sex marriage
with the prevalence that would be obtained if sibship size were
independent of opposition, which we call the “deweighted”
prevalence. Under the counterfactual, individuals from differ-
ent sibship sizes have the same population shares as their
parents: undoing the natural reweighting of the population
from one generation to the next due to differential fertility. In
Fig. 1A, the composition effect is equivalent to taking the dif-
ference between two averages of the sibsize-specific opposition
shares, weighted by either the solid histogram or the transparent
histogram.

Fig. 4A plots the actual and deweighted prevalences of oppo-
sition, both overall and by year. The deweighted prevalence
removes the influence of population reweighting due to dif-
ferential fertility and thus represents the counterfactual under
independence of sibsize and attitudes. Across all survey years,
57% and 41% of respondents reported opposition to abortion
and gay marriage, respectively. Were sibship size independent
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Fig. 3. Unadjusted and adjusted associations of sibship size with
traditional-family conservatism. Points are average marginal effects from
probit models. Capped spikes are 95% CIs based on heteroskedasticity-
robust SE. “Cohort, year” models adjust for quinquennium of birth and
year of interview. See Materials and Methods for a description of additional
covariates. Ed., education; rel., religiosity.
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Fig. 4. Composition effects of differential fertility on the prevalence of
traditional-family conservatism. The deweighted share is computed by
reweighting observations by 1 over sibship size. The absolute composi-
tion effect is actual minus deweighted share; the relative composition
effect is absolute composition effect divided by deweighted share. Capped
spikes are 95% CIs based on bootstrapped SEs. (A) Actual (solid) and
deweighted (hollow) shares. (B) Relative (solid) and absolute (hollow)
composition effects.

of attitudes, these shares would be 53% and 38%, respectively.
The pooled averages mask significant heterogeneity over time,
however. While actual and counterfactual opposition to abor-
tion were relatively stable between 2004 and 2018, with only a
slight downward trend, both measures of opposition to same-
sex marriage declined sharply over the same period. Actual
opposition to same-sex marriage declined from 58% to 25%
from 2004 to 2018. The gap between the actual and deweighted
prevalences also widened slightly, so that differential fertility
accounts for a growing share of public opposition to same-sex
marriage.

Fig. 4B provides point estimates and CIs for the absolute and
relative composition effects of differential fertility. The abso-
lute effect equals the actual prevalence minus the deweighted
prevalence, as described above, while the relative effect equals
the absolute effect divided by the deweighted prevalence. Pool-
ing all years, the prevalence of opposition to abortion is 3.6
percentage points higher (P < 0.001) than it would have been
if sibship size were independent of opposition at the indi-
vidual level. In relative terms, this effect amounts to a 6.8%
increase (P < 0.001). For same-sex marriage, the absolute effect
is 3.0 percentage points (P < 0.001); the relative effect is
7.9% (P < 0.001).

Consistent with Fig. 4A, annual estimates reveal significant
increases in composition effects for same-sex marriage, but not
abortion. Between 2004 and 2018, the absolute effect for abor-
tion rose a statistically nonsignificant 1.5 points (P =0.39), while
the relative effect rose a nonsignificant 4.3 points (P =0.26).
In contrast, the absolute effect for same-sex marriage rose 1.7
points (P =0.23), while the relative effect rose 13.5 points (P =
0.017) due to secular declines in the prevalence of opposition.
By 2018, differential fertility in the last generation raised the
number of US adults opposed to same-sex marriage by 16.7%
(P =0.001). Multiplied by Census population estimates (19),
our results imply that 54.8 million adults over age 25 opposed
same-sex marriage in 2018. Had sibship size been independent
of opposition in an identically sized population, they would have
been 7.9 million fewer.

Three extensions appear in SI Appendix. First, the compo-
sition effects here include a between-cohort component that

gives greater weight to birth cohorts with larger average sibship
size. How much reweighting occurs purely within cohorts? SI
Appendix A estimates within-cohort composition effects. Levels
and trends in within-cohort composition effects are broadly sim-
ilar to those in Fig. 4, although within-cohort effects are slightly
smaller for same-sex marriage. In 2018, the within-cohort relative
effect for same-sex marriage was 15%, compared with an overall
relative effect of 17%.

Second, the composition effects here measure reweighting
due to differential fertility among parents only, ignoring non-
parents. What if childless members of the last generation had
as many children as their fertile counterparts? SI Appendix B
computes lower bounds for composition effects that account for
childlessness, again finding levels and trends similar to those
in Fig. 4.

Third, heterogeneity in another demographic process—
mortality—could, in principle, counteract fertility composition
effects. SI Appendix C estimates mortality differentials by
traditional-family conservatism and explores how they affect
public opinion. Mortality risk is uncorrelated with opposition
to abortion. Same-sex-marriage opponents do have higher mor-
tality risk, but the differential is too small to have composition
effects that compete with those from differential fertility.

Discussion
Traditional-family conservatives have more siblings and more
children, patterns largely attributable to the higher fertility and
conservatism of the more religious and less educated. As a
consequence, conservative attitudes on abortion and same-sex
marriage are 3 to 4 percentage points more prevalent than they
would have been if the number of siblings had been indepen-
dent of traditional-family conservatism in the current generation.
In the case of abortion, for which the ratio of conservative to
liberal attitudes has been relatively stable, this reshaping of the
population amounts to increasing the number of people opposed
to abortion by 5 to 10% in any given year. In contrast, because
opposition to same-sex marriage has plummeted, but its associ-
ation with sibship size has not, compositional forces account for
an ever-growing share of the remaining opposition. As of 2018,
opponents of same-sex marriage numbered 54.8 million, 17%
higher than would have been in the absence of the relationships
documented here.

At its core, our study is about culture as a determinant of
fertility preferences (20), not the explanatory roles of religios-
ity and education. Nevertheless, the selective forces we highlight
here relate closely to previous findings on differential fertil-
ity by religiosity and education. Major religious groups and
the denominations within them vary systematically in their fer-
tility, and more religious people have more children (12, 13,
21–23). Because affiliations and beliefs are transmitted inter-
generationally (24, 25), these patterns shape the religious com-
position of the next generation. For example, fertility differ-
ences across denominations explain most of the 20th-century
shift from mainline to conservative Protestantism in the United
States (17). Differential fertility is also a primary driver of
changes in the global population shares of major religious
groups (26). Researchers have noted similar pressures stem-
ming from the tendency of the less educated to have more
(and less-educated) children, although in the United States, the
resulting negative composition effect on average education is
small in relative terms (27). Furthermore, the sign and magni-
tude of this composition effect vary with the level of economic
development (28, 29).

In fact, theories of long-run demographic change suggest inter-
connected roles for religiosity and educational attainment. These
theories predict that if lineages vary in their prioritization of the
“quantity” and “quality” of children, then after the demographic
transition, quantity-preferring lineages exhibit higher fertility
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D
ow

nl
oa

de
d 

at
 U

N
IV

 O
F

 C
A

LI
F

 S
A

N
 D

IE
G

O
 o

n 
A

pr
il 

17
, 2

02
0 

https://www.pnas.org/lookup/suppl/doi:10.1073/pnas.1918006117/-/DCSupplemental
https://www.pnas.org/lookup/suppl/doi:10.1073/pnas.1918006117/-/DCSupplemental
https://www.pnas.org/lookup/suppl/doi:10.1073/pnas.1918006117/-/DCSupplemental
https://www.pnas.org/lookup/suppl/doi:10.1073/pnas.1918006117/-/DCSupplemental
https://www.pnas.org/lookup/suppl/doi:10.1073/pnas.1918006117/-/DCSupplemental


and lower educational investment in individual children (30).
Our results are consistent with an interpretation in which reli-
gion drives cultural heterogeneity in childrearing preferences. If
religions developed pronatalist doctrine historically to promote
demographic and economic success, then the transmission of this
doctrine across generations would tend to concentrate higher
fertility, lower child investment, religiosity, and traditional-family
conservatism in the same families.

This form of self-sustaining religious stratification summons
theories of complex religion (14), which study how religion inter-
acts with class and race. Consistent with these theories, the roles
of religiosity and education in our results are hard to disentangle.
Race plays less of a direct role in explaining our main findings,
but still helps clarify why “family values” issues stand out. In
particular, black and white Christians converge on social con-
servatism, but diverge on economic policy and civil rights, with
blacks tending toward liberal positions on these issues (31). In
line with this interplay between race and religion, we find positive
sibsize-attitude associations for traditional-family conservatism,
but not other forms of conservatism. Indeed, within major racial
groups, sibship size exhibits little relation to nonfamily issues.

Our results say little about the causal effect of sibship size on
conservatism. Adjusting for religiosity and educational attain-
ment eliminates most of the association of sibship size with
abortion and marriage attitudes. Although religiosity and edu-
cational attainment could, in principle, act as mediators, along
the causal chain between sibship size and conservatism, research
suggests that their associations with sibship size do not primar-
ily reflect the effects of sibship size. Religiosity correlates with
intended fertility (13), and exogenous variation in sibship size
does not systematically decrease educational attainment (32, 33),
implying that the associations partly reflect parental attributes
that precede childbearing. As a corollary to the lack of a causal
interpretation, the association between sibship size and conser-
vatism does not imply that the end of the baby boom affected
trends in social conservatism (SI Appendix, Fig. S1). Neverthe-
less, cross-cohort variation in sibship size does account for 12%
of the composition effect for gay marriage. Overall, our results
are best interpreted as cross-sectional relationships relevant for
the dynamics of culture across generations.

A caveat is also in order for the composition effect of differ-
ential fertility. If all parents had the same number of children,
average conservatism in the next generation might differ from
the deweighted average we use. Actual changes in the distri-
bution of family size may come with adjustments to parental
investment in children’s socialization or human capital, which,
in turn, may affect their conservatism. Conservatism may also
be frequency-dependent. Our estimator only quantifies how the
prevalence of traditional-family conservatism would change if
the population shares of different-sized families were equalized,
but the conservatism of their members were preserved.

From a Darwinian perspective, the composition effect reflects
differential reproductive success. Because mortality differences
by family size are minimal, one can, indeed, interpret our findings
as evidence of natural selection on culture. Importantly, natural
selection does not require genetic inheritance; our results reveal
selection on a cultural phenotype. Whether, how much, and
why genetic differences influence adherence to social attitudes
within a population remain open questions. Twin studies have
reported substantial heritability for social attitudes, some using
US data that include questions about abortion and gay rights
(5, 34, 35). Any genetic influence presumably operates through
influence on more basic psychological traits or selection into
environments that shape opinions within particular sociopolitical
contexts.

Our analysis has a broader lesson that attitudes are correlated
with demographic processes, and this interconnection can affect
the long-term dynamics of public opinion. Past differential fer-

tility shapes the composition of the current generation in a way
that elevates “family values” conservatism. Opposition to abor-
tion and same-sex marriage, two defining issues of the “culture
wars” that have shaped American politics for half a century (36),
are significantly more prevalent than they would be if they were
not related to family size. These forces can help sustain large
pockets of opposition to change, even in the face of broader lib-
eralizing trends. Natural selection is a silent warrior in America’s
culture wars.

Materials and Methods
Data. Our main analyses use data from all GSSs (37) from 2004 to 2016,
the period with continuous coverage on both abortion and same-sex mar-
riage attitudes. We code a respondent as opposed to abortion if the that
person responds “no” when asked whether “it should be possible for a
pregnant woman to obtain a legal abortion if the woman wants it for any
reason.” We code a respondent as opposed to same-sex marriage if that
person “disagrees” or “strongly disagrees” with the statement that “homo-
sexual couples should have the right to marry one another.” We relate these
variables to the number of siblings and, in auxiliary analyses, the number of
children.‡ To ensure that reported sibship sizes are complete, we exclude
respondents under age 25.

Probit Analysis. To shed light on which covariates explain the association
of sibship size with traditional-family conservatism, we estimate a probit
regression:

Pr[opposedi] = Φ[α+ βsi + X′
i γ] [1]

where opposedi is opposition to either abortion or same-sex marriage, Φ[·]
is the standard normal distribution function, si is sibship size, and Xi is a
vector of covariates. We report average marginal effects of sibship size,
i.e., the average of ∂ Pr[·]/∂si = βφ(α+ βsi + X′

i γ), and 95% CIs based on
heteroskedasticity-robust SEs.

We estimate models with and without indicators for cohort (quinquen-
nium of birth) and time (survey year). We then add four sets of covariates:
religiosity, education, race/ethnicity, and childhood background. Religiosity
covariates include indicators for frequency of religious service attendance
(never, <1/y, 1/y, 1/y to 1/mo, 1/mo, 2 to 3/mo, nearly 1/wk, 1/wk, and
>1/wk), strength of religious affiliation (none, not very strong, somewhat
strong, and strong), religion (conservative Protestant, moderate Protes-
tant, liberal Protestant, Catholic, Jewish, none, and other), belief in God,
belief that the Bible is God’s word, and daily prayer. Education covari-
ates include indicators for less-than-complete high school, complete high
school, less-than-complete college, complete college, and more than col-
lege. Race/ethnicity covariates include indicators for non-Hispanic white,
non-Hispanic black, Hispanic, and other. Background covariates include indi-
cators for gender, parents’ highest degree, and the following characteristics
at age 16: parental coresidence, religion, region of residence (census divi-
sions, plus foreign), residence in a place with population <50,000, and
mother’s employment status.

Reweighting Analysis. The composition effect compares actual opposition
to abortion or same-sex marriage with the counterfactual opposition that
would be obtained if individuals from different sibship sizes had the same
population shares as their parents. Letting k index sibship size and ηk denote
the population share of individuals from sibships of size k, we derive a coun-
terfactual population share that gives equal weight to each sibship instead
of each individual:

η̃k =
ηk/k∑K
j=1 ηj/j

. [2]

This ratio is equivalent to weighting each individual by 1 over her sibship
size. We refer to it as the “deweighted” population share because it undoes
the natural reweighting of the population from one generation to the next
due to differential fertility.§ Next, let πk denote the share of individuals
from sibships of size k who oppose abortion or same-sex marriage. Estimates

‡Both counts include deceased children, and the sibling count includes adopted and
step-siblings. Both are top-coded at the 99th percentile: 14 for sibship size, eight for
the number of children.

§Computation of Eq. 2 should exclude deceased siblings, who do not contribute to cur-
rent population composition, but the GSS only offers the full count of siblings, including
the deceased.
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of ηk, η̃k, and πk appear in Fig. 1A. We can write the absolute composition
effect as:

∆ =
14∑

k=1

(ηk − η̃k)πk. [3]

Inside the parentheses, ηk weights the sample to give average opposition
across individuals, while η̃ reweights the sample to give average opposition
across families. We refer to these averages as the actual and deweighted
prevalences of opposition. ∆ captures the absolute effect of differential
fertility, in percentage points. Another quantity of interest is the relative
composition effect:

δ=
∆∑14

k=1 η̃kπk
, [4]

which divides the absolute composition effect by the deweighted preva-
lence of opposition. We estimate ∆ and δ by substituting estimates of ηk,
η̃k, and πk into Eqs. 3 and 4. SEs are computed by the bootstrap.

Replication Materials.
Data and code for reproducing the analysis are archived on the
Open Science Framework (https://osf.io/6kbcf/).
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tuto Tecnológico Autónomo de México, the National Bureau of Economic
Research, the University of Illinois Urbana–Champaign, the University of
Houston, and the University of Texas at Austin. We also thank J. Alex Kevern
for preliminary work on abortion attitudes with J.F.

1. A. Bisin, T. Verdier, The economics of cultural transmission and the dynamics of
preferences. J. Econ. Theor. 97, 298–319 (2001).

2. R. Boyd, P. J. Richerson, Culture and the Evolutionary Process (University of Chicago
Press, Chicago, IL, 1988).

3. L. L. Cavalli-Sforza, M. W. Feldman, Cultural Transmission and Evolution: A Quantita-
tive Approach (Princeton University Press, Princeton, NJ, 1981).

4. W. H. Durham, Coevolution: Genes, Culture, and Human Diversity (Stanford Univer-
sity Press, Stanford, CA, 1991).

5. L. J. Eaves, P. K. Hatemi, Transmission of attitudes toward abortion and gay rights:
Effects of genes, social learning and mate selection. Behav. Genet. 38, 247
(2008).

6. L. Farre, F. Vella, The intergenerational transmission of gender role attitudes
and its implications for female labour force participation. Economica 80, 219–247
(2013).

7. A. Thornton, D. Camburn, The influence of the family on premarital sexual attitudes
and behavior. Demography 24, 323–340 (1987).

8. Pew Research Center (2019) Public opinion on abortion. http://www.pewforum.org/
fact-sheet/public-opinion-on-abortion/. Accessed 9 June 2019.

9. Pew Research Center (2019) Attitudes on same-sex marriage. http://www.pewforum.
org/fact-sheet/changing-attitudes-on-gay-marriage/. Accessed 9 June 2019.

10. J. Blake, Family Size and Achievement (University of California Press, Berkeley, CA,
1989).

11. P. DiMaggio, J. Evans, B. Bryson, Have Americans’ social attitudes become more
polarized?. Am. J. Sociol. 102, 690–755 (1996).

12. A. Adsera, Religion and changes in family-size norms in developed countries. Rev.
Relig. Res. 47, 271–286 (2006).

13. S. R. Hayford, S. P. Morgan, Religiosity and fertility in the United States: The role of
fertility intentions. Soc. Forces 86, 1163–1188 (2008).

14. M. Wilde, L. Glassman, How complex religion can improve our understanding of
American politics. Annu. Rev. Sociol. 42, 407–425 (2016).

15. D. E. Sherkat, M. Powell-Williams, G. Maddox, K. M. De Vries, Religion, politics, and
support for same-sex marriage in the United States, 1988–2008. Soc. Sci. Res. 40, 167–
180 (2011).

16. J. P. Hoffmann, S. M. Johnson, Attitudes toward abortion among religious traditions
in the United States: Change or continuity?. Sociol. Relig. 66, 161–182 (2005).

17. M. Hout, A. Greeley, M. J. Wilde, The demographic imperative in religious change in
the United States. Am. J. Sociol. 107, 468–500 (2001).

18. A. Darnell, D. E. Sherkat, The impact of Protestant fundamentalism on educational
attainment. Am. Socio. Rev. 62, 306–315 (1997).

19. US Census Bureau, Annual Estimates of the Resident Population by Single Year of
Age and Sex for the United States (US Census Bureau, Washington, DC, 2019).

20. R. Fernandez, A. Fogli, Culture: An empirical investigation of beliefs, work, and
fertility. Am. Econ. J. Macroecon. 1, 146–177 (2009).

21. E. L. Lehrer, Religion as a determinant of marital fertility. J. Popul. Econ. 9, 173–196
(1996).

22. K. McQuillan, When does religion influence fertility?. Popul. Dev. Rev. 30, 25–56
(2004).

23. W. D. Mosher, L. B. Williams, D. P. Johnson, Religion and fertility in the United States:
New patterns. Demography 29, 199–214 (1992).

24. S. M. Myers, An interactive model of religiosity inheritance: The importance of family
context. Am. Socio. Rev. 858–866 (1996).

25. V. Skirbekk, E. Kaufmann, A. Goujon, Secularism, fundamentalism, or Catholicism?
The religious composition of the United States to 2043. J. Sci. Stud. Relig. 49, 293–310
(2010).

26. Pew Research Center, The Future of World Religions: Population Growth Projections,
2010-2050 (Pew Research Center, Washington, DC, 2015).

27. R. D. Mare, Differential fertility, intergenerational educational mobility, and racial
inequality. Soc. Sci. Res. 26, 263–291 (1997).

28. V. Skirbekk, Fertility trends by social status. Demogr. Res. 18, 145–180 (2008).
29. T. S. Vogl, Differential fertility, human capital, and development. Rev. Econ. Stud. 83,

365–401 (2015).
30. O. Galor, O. Moav, Natural selection and the origin of economic growth. Q. J. Econ.

117, 1133–1191 (2002).
31. A. M. Greeley, M. Hout, The Truth about Conservative Christians: What They Think

and What They Believe (University of Chicago Press, Chicago, IL, 2008).
32. J. Angrist, V. Lavy, A. Schlosser, Multiple experiments for the causal link between the

quantity and quality of children. J. Labor Econ. 28, 773–824 (2010).
33. S. E. Black, P. J. Devereux, K. G. Salvanes, The more the merrier? The effect of family

size and birth order on children’s education. Q. J. Econ. 120, 669–700 (2005).
34. J. R. Alford, C. L. Funk, J. R. Hibbing, Are political orientations genetically transmit-

ted?. Am. Polit. Sci. Rev. 99, 153–167 (2005).
35. K. J. Verweij et al., Genetic and environmental influences on individual differences in

attitudes toward homosexuality: An Australian twin study. Behav. Genet. 38, 257–265
(2008).

36. J. D. Hunter, Culture Wars: The Struggle to Control the Family, Art, Education, Law,
and Politics in America (Basic Books, New York, NY, 1992).

37. T. W. Smith, M. Davern, J. Freese, M. Hout, General Social Surveys, 1972-2018 (NORC,
Chicago, IL, 2019).

Vogl and Freese PNAS | April 7, 2020 | vol. 117 | no. 14 | 7701

D
ow

nl
oa

de
d 

at
 U

N
IV

 O
F

 C
A

LI
F

 S
A

N
 D

IE
G

O
 o

n 
A

pr
il 

17
, 2

02
0 

https://osf.io/6kbcf/
http://www.pewforum.org/fact-sheet/public-opinion-on-abortion/
http://www.pewforum.org/fact-sheet/public-opinion-on-abortion/
http://www.pewforum.org/fact-sheet/changing-attitudes-on-gay-marriage/
http://www.pewforum.org/fact-sheet/changing-attitudes-on-gay-marriage/

