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INTRODUCTION: A growing body of research
suggests that populations around the globe
vary substantially along several important psy-
chological dimensions and that populations
characterized as Western, Educated, Industri-
alized, Rich, and Democratic (WEIRD) are par-
ticularly unusual. People from these societies
tend to be more individualistic, independent,
and impersonally prosocial (e.g., trusting of
strangers) while revealing less conformity and
in-group loyalty. Although these patterns are
now well documented, few efforts have sought
to explain them. Here, we propose that the
Western Church (i.e., the branch of Christian-
ity that evolved into the Roman Catholic
Church) transformed European kinship struc-
tures during the Middle Ages and that this
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transformation was a key factor behind a shift
towards a WEIRDer psychology.

RATIONALE: Our approach integrates three in-
sights. First, anthropological evidence suggests
that diverse kin-based institutions—our spe-
cies’s most fundamental institutions—have
been the primary structure for organizing social
life in most societies around the world and back
into history. With the origins of agriculture,
cultural evolution increasingly favored inten-
sive kinship norms related to cousin marriage,
clans, and co-residence that fostered social
tightness, interdependence, and in-group co-
operation. Second, psychological research re-
veals that people’s motivations, emotions, and
perceptions are shaped by the social norms
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Centuries under the Medieval Churches

Cross-country relationship between exposure to the medieval churches, kin-based institutions, and
psychology. As predicted by our theory, countries with a longer exposure to the medieval Western Church
have lower rates of cousin marriage (A); countries with lower rates of cousin marriage have a more
individualistic and impersonally prosocial psychology (B); and countries with a longer exposure to the
medieval Western Church have a more individualistic and impersonally prosocial psychology (C). Blue dots,
green diamonds, and gray triangles denote countries primarily exposed to the Western Church, to the
Eastern Church, and with no church exposure, respectively. p denotes Spearman correlation.
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they encounter while growing up. Within in-
tensive Kkin-based institutions, people’s psy-
chological processes adapt to the collectivistic
demands of their dense social networks. Inten-
sive kinship norms reward greater conformity,

obedience, and in-group
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loyalty while discouraging
Read the full article  individualism, indepen-
at http://dx.doi. dence, and impersonal mo-

org/10.1126/
science.aaubl41

tivations for fairness and
cooperation. Third, histo-
rical research suggests that
the Western Church systematically undermined
Europe’s intensive kin-based institutions during
the Middle Ages (for example, by banning
cousin marriage). The Church’s family policies
meant that by 1500 CE, and likely centuries
earlier in some regions, Europe lacked strong
kin-based institutions and was instead domi-
nated by relatively independent and isolated
nuclear or stem families.

Our theory predicts that populations with
(i) a longer historical exposure to the medieval
Western Church or less intensive kin-based
institutions will be more individualistic, less
conforming, and more impersonally prosocial
today; and (ii) longer historical exposure to the
Western Church will be associated with less-
intensive kin-based institutions.

RESULTS: We test these predictions at three
levels. Globally, we show that countries with
longer historical exposure to the medieval West-
ern Church or less intensive Kinship (e.g., lower
rates of cousin marriage) are more individu-
alistic and independent, less conforming and
obedient, and more inclined toward trust and
cooperation with strangers (see figure). Focus-
ing on Europe, where we compare regions
within countries, we show that longer expo-
sure to the Western Church is associated with
less intensive kinship, greater individualism,
less conformity, and more fairness and trust
toward strangers. Finally, comparing only the
adult children of immigrants in European
countries, we show that those whose parents
come from countries or ethnic groups that
historically experienced more centuries under
the Western Church or had less intensive kin-
ship tend to be more individualistic, less con-
forming, and more inclined toward fairness
and trust with strangers.

CONCLUSION: This research suggests that con-
temporary psychological patterns, ranging from
individualism and trust to conformity and ana-
Iytical thinking, have been influenced by deep
cultural evolutionary processes, including the
Church’s peculiar incest taboos, family policies,
and enduring kin-based institutions.
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Recent research not only confirms the existence of substantial psychological variation around the globe
but also highlights the peculiarity of many Western populations. We propose that part of this variation
can be traced back to the action and diffusion of the Western Church, the branch of Christianity

that evolved into the Roman Catholic Church. Specifically, we propose that the Western Church’s
transformation of European kinship, by promoting small, nuclear households, weak family ties, and
residential mobility, fostered greater individualism, less conformity, and more impersonal prosociality. By
combining data on 24 psychological outcomes with historical measures of both Church exposure and
kinship, we find support for these ideas in a comprehensive array of analyses across countries, among
European regions, and among individuals from different cultural backgrounds.

growing body of research suggests that

populations around the globe vary sub-

stantially along several important psy-

chological dimensions and that people

from societies characterized as Western,
Educated, Industrialized, Rich, and Democratic
(WEIRD) are particularly unusual (7-3). Often
occupying the extremes of global distributions,
Western Europeans and their cultural descend-
ants in North America and Australia tend to be
more individualistic, independent, analytically
minded, and impersonally prosocial (e.g., trust-
ing of strangers) while revealing less conform-
ity, obedience, in-group loyalty, and nepotism
(8-12). Although these patterns are now well
documented, efforts to explain this variation
from a cultural-evolutionary and historical
perspective have just begun (12-16). In this
study, we develop and test a cultural evolu-
tionary theory that aims to explain a substan-
tial portion of this psychological variation, both
within and across nations.

Our approach begins by considering how
religions have evolved in ways that shape
people’s institutions, social practices, econo-
mic outcomes, and psychology (17-22). Re-
search in this area has, for example, documented
the effect of Christian missions on both formal
schooling and economic prosperity in places
as diverse as Africa, China, and South America
(23-26). Here, highlighting a less conspicuous
channel, we go deeper into history and test the
theory that the Western Catholic Church, pri-
marily through its influence on marriage and
family structures during the Middle Ages, had
an important impact on psychological variation.
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Not only does our approach contribute to ex-
plaining why European and European-descent
societies so often occupy the tail ends of global
psychological distributions, it also helps explain
variation within Europe—among countries,
across regions within countries, and among
individuals in the same country and region
but with different cultural backgrounds.

To develop these ideas, our theory integrates
three insights, drawing principally on anthro-
pology, psychology, and history (27). First, an-
thropological research suggests that kin-based
institutions represent the most fundamental
of human institutions and have long been the
primary framework for organizing social life
in most societies (28-31). These institutions
are composed of culturally transmitted norms
that influence a broad range of social relation-
ships by endowing individuals with sets of
obligations and privileges with respect to their
communities (supplementary text, section S1).
Many Kinship systems, for example, extend our
species’s innate aversion to inbreeding (incest)
to create taboos on marriage to more distant
relatives, usually including particular types of
cousins (32). By shaping patterns of marriage,
residence, relatedness, and alliance formation,
these norms organize interpersonal interac-
tions and configure social networks in ways
that profoundly influence social incentives
and behavior (27, 33-35).

Although all premodern societies are orga-
nized primarily by kin-based institutions,
evidence suggests that the character of these
diverse institutions has been substantially in-
fluenced by ecological, climatic, and geographic
factors (28, 30, 33, 34, 36-38). For instance,
among mobile hunter-gatherers, cultural evo-
lution has responded to ecological risk by fa-
voring “extensive” kin ties, which create sprawling
relational networks that can be tapped when
local disasters strike (30, 37, 39). However, with
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the emergence of food production roughly
12,000 years ago, cultural evolution increasingly
favored “intensive” kin-based institutions that
permitted communities to unify larger groups
to defend territories and organize production
(80, 40-43). By constructing denser, tighter,
and more interdependent social networks,
these kin-based institutions intensified in-
group loyalty, conformity, obedience to elders,
and solidarity. For example, instead of favor-
ing marriages to distant kin, cultural evolution
often favored some form of cousin marriage,
which tightened existing bonds among fami-
lies (28). Cultural evolution thus led to a diver-
sity of intensive kin-based institutions, including
clans and Kindreds (28, 32, 44), which dramati-
cally restructured people’s social environments
(27, 45, 46).

Our second insight, drawing on psychology
and neuroscience, recognizes how aspects of
our cognition, emotions, perceptions, think-
ing styles, and motivations adapt—often over
ontogeny—to the normative demands, repu-
tational incentives, and values of the inter-
dependent social networks threaded together
by kin-based institutions (3, 13, 27, 47-52). In
particular, within intensive kin-based institu-
tions, people’s psychological processes adapt
to the collectivistic demands and the dense
social networks in which they are enmeshed
(53, 54). These institutions, thus, incentivize
the cultivation of greater conformity, obedi-
ence, nepotism, deference to elders, holistic-
relational awareness, and in-group loyalty but
discourage individualism, independence, and
analytical thinking (55). Because the sociality
of intensive Kkinship is based on interpersonal
embeddedness, adapting to these institutions
reduces people’s inclinations toward impar-
tiality, universal (nonrelational) moral prin-
ciples, and impersonal trust, fairness, and
cooperation; these institutions instead foster
a contextually sensitive morality rooted in in-
group loyalty.

Finally, drawing on historical research, our
third insight incorporates the role of religion
and its influence on kin-based institutions (27).
By the start of the Common Era (CE), univer-
salizing religions with powerful moralizing
gods (or cosmic forces), universal ethical codes,
and contingent afterlife beliefs had emerged
across the Old World. However, these com-
peting religions varied greatly in how their
religious beliefs and practices shaped kin-based
institutions (20, 56). In Persia, for example,
Zoroastrians glorified the marriage of close
relatives, including siblings, and encouraged
widespread cousin marriage. Later, Islam
curbed polygynous marriage (limiting a man
to no more than four wives) but also adopted
inheritance customs that promoted a nearly
unique form of cousin marriage in which a
daughter marries her father’s brother’s son—
patrilineal clan endogamy (57-59). Beginning
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Fig. 1. Church exposure and kinship intensity around the world. (A) Exposure to the medieval Western (blue shading) and Eastern (green shading) Churches at
the country level. The inset shows the Western Church exposure for regions within Europe based on the diffusion of bishoprics between 550 and 1500 CE (blue

shading). The map delineates the boundaries of the Carolingian Empire (orange line) and the divide between Western and socialist Europe (pink line; after Churchill's
Iron Curtain speech). (B) The kinship intensity index (KII) for ethnolinguistic groups around the world.

in Late Antiquity, the branch of Christianity
that eventually evolved into the Roman Catho-
lic Church—hereafter, the Western Church or
simply the Church—systematically undermined
Europe’s intensive kin-based institutions
through a combination of religious prohi-
bitions and prescriptions (46, 59-62). Prior to
the Church’s efforts, the kin-based institu-
tions of most European populations looked
much like other agricultural societies and
included patrilineal clans, kindreds, cousin
marriage, polygyny, ancestor worship, and
corporate ownership (27, 59, 60, 63-73). Mean-
while, although the branch of Christianity based
in Constantinople that eventually evolved into
the Orthodox Church—the Eastern Church—did
adopt some of the same prohibitions as the
Western Church, it never endorsed the West-
ern Church’s broad taboos on cousin marriage,

Schulz et al., Science 366, eaau5141 (2019)

was slow to adopt many policies, and was un-
enthusiastic about enforcement.

The Western Church’s policies, which we
call the Marriage and Family Program (MFP)
(27), began with targeted bans on certain
marriage practices used to sustain alliances be-
tween families (e.g., levirate marriage); how-
ever, by the Early Middle Ages, the Church had
become obsessed with incest and began to ex-
pand the circle of forbidden relatives, even-
tually including not only distant cousins but
also step-relatives, in-laws, and spiritual Kkin.
Early in the second millennium, the ban was
stretched to encompass sixth cousins, includ-
ing all affines. At the same time, the Church
promoted marriage “by choice” (no arranged
marriages) and often required newly married
couples to set up independent households
(neolocal residence). The Church also forced

8 November 2019

an end to many lineages by eliminating legal
adoption, remarriage, and all forms of poly-
gamous marriage, as well as concubinage,
which meant that many lineages began liter-
ally dying out due to a lack of legitimate heirs.
As a result of the MFP, by 1500 CE (and cen-
turies earlier in some regions), much of Europe
was characterized by a virtually unique config-
uration of weak (nonintensive) kinship marked
by monogamous nuclear households, bilateral
descent, late marriage, and neolocal residence
(59-62, 64, 74, 75).

Our theory, by synthesizing these insights,
predicts that populations with a longer expo-
sure to the medieval Western Church or less-
intensive kin-based institutions will be less
conforming but more individualistic and im-
personally prosocial. At the same time, longer
exposure to the Western Church should be
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associated with less intensive kin-based insti-
tutions. Of course, our theory does not preclude
the existence of other important contributors
to psychological variation, such as influen-
ces from the Church via channels other than
kin-based institutions.

We emphasize that, in the absence of a
decisive natural experiment in history, it is
difficult to establish unassailable causal links
between the Church’s MFP, kin-based institu-
tions, and psychology (supplementary text S3).
Our empirical approach has been to select
both our psychological outcomes and explan-
atory variables ex ante on the basis of our
theoretical predictions and then to repeatedly
test for the expected relationships at differ-
ent levels of analysis while controlling for an
extensive battery of individual, regional, and
historical covariates.

Results at three levels of analysis

To test our theory, we developed three types
of variables (see Materials and methods sum-
mary and supplementary text S1 and S2).
First, we assembled a database (76) on the
diffusion of the medieval Eastern and West-
ern Churches and calculated the duration of
exposure to each for every country in the
world (accounting for population migrations
after 1500 CE) (Fig. 1A); using more detailed
data, we also calculated the duration of ex-
posure to the Western Church for 440 sub-
national European regions (Fig. 1A, inset).
Second, to measure the intensity of kin-based
institutions—Kkinship intensity—we both cre-
ated a Kinship Intensity Index (KII) using
anthropological data for the world’s major
ethnolinguistic groups and compiled rates of
cousin marriage for countries and European
regions (Fig. 1B). The KII is an omnibus mea-
sure for Kinship intensity that captures the
presence of cousin-marriage preferences,
polygamy, co-residence of extended families,
clan organization, and community endog-
amy. Third, drawing on existing data sources,
we assembled 24 different psychological out-
comes on the basis of laboratory experiments,
validated psychological scales, survey ques-
tions, and observational data that focus on
psychological proclivities toward individual-
ism and independence, conformity and obe-
dience, and cooperation and fairness with
strangers (Table 1). Using these variables, we
test the above predictions at three analyti-
cal levels: (i) across countries, (ii) among indi-
viduals from different subnational European
regions, and (iii) among second-generation
immigrants from diverse backgrounds living
in the same European countries.

Psychological variation across countries

At the country level, our psychological out-
comes are generally highly correlated in the
predicted directions with Western Church

Schulz et al., Science 366, eaau5141 (2019)

exposure. To parsimoniously illustrate our cross-
national findings, Fig. 2A shows a Spearman
correlation (p) of 0.63 between Western Church
exposure and our Individualistic-Impersonal
Psychology Scale. This scale aggregates all 17
of our cross-country psychological outcomes
(see starred outcomes in Table 1) with reverse
scaling, when necessary, so the predicted di-
rection is always positive (see Materials and
methods summary). For each of our psycho-
logical outcomes, figs. S4.1 to S4.4 and Table 2
show that longer exposure to the Western
Church predicts greater individualism and
independence (with |p| ranging from 0.61 to
0.79), less conformity and obedience (with |p
ranging from 0.01 to 0.51), and greater imper-
sonal prosociality (with |p| ranging from 0.43
to 0.69). For only one of our psychological
variables, proper behavior in our conformity
and obedience package, is there no evidence
of a relationship with Western Church expo-
sure or any of our key theoretical predictors
(Table 2 and fig. S4.2B). We conservatively
report significance levels (P values) on the basis
of two-tailed tests throughout, even though our
theory makes clear directional predictions.

In comparison to the Western Church, the
relationships between our psychological out-
comes and exposure to the Eastern Church are
substantially weaker and sometimes do not
go in the predicted direction (Fig. 2, Table 2,
and figs. S4.1 to S4.4). Overall, the weaker and
inconsistent impacts of the Eastern Church
support our theoretical emphasis on the cen-
trality of the Western Church’s MFP (but fewer
countries were exposed to the Eastern Church,
which limits statistical power).

Turning to kinship intensity, Fig. 2B and
Table 2 show the relationships between our
psychological outcomes and both cousin mar-
riage and the KII. Figure 2B shows that greater
kinship intensity predicts lower values on our
Individualistic-Impersonal Psychology Scale.
Separately, for each of our psychological
outcomes (figs. S4.1 to S4.4:), Table 2 shows
that lower Kinship intensity predicts greater
individualism and independence (|p| ranging
from 0.10 to 0.66), less conformity and obe-
dience (|p| ranging from 0.12 to 0.72, excluding
proper behavior), and greater impersonal pro-
sociality (|p| ranging from 0.26 to 0.98). In
total, 33 of the 34 correlations go in the pre-
dicted direction, and 29 are significant at con-
ventional levels (P < 0.05). The correlations
that are not significant (analytical thinking,
tightness, and particularism) are based on small
samples dominated by European countries,
which show little variation in the KII, so im-
precise estimates are not surprising. Overall,
although not quite as strong as the results for
the Western Church above, these correlations
do support a role for kKinship intensity.

To further stress-test these relationships,
we estimated a battery of regression models
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for our Individualistic-Impersonal Psychology
Scale and for each of the 10 psychological out-
comes with samples containing at least 40 ob-
servations. In our baseline model, we separately
regressed each outcome on (i) Eastern and
Western Church exposure measures (both in
the same regression); (ii) the KII; or (iii) cousin
marriage prevalence along with four geographic
control variables—agricultural suitability, abso-
lute latitude, mean distance to waterways, and
average terrain ruggedness (supplementary
text S4). Each of these controls has previously
been associated with economic development,
colonial expansion, or productivity.

Table 3 presents the results for the baseline
models (omitting proper behavior, for which
there is no association). For each psychological
outcome, the table shows the four relevant co-
efficients from three separate regression models
(separated by solid horizontal lines). The analyses
show that, holding the four geographic controls
constant, 29 of the 30 theoretically relevant
coefficients go in the predicted direction, 26 are
significant at conventional levels (P < 0.05),
and two more are marginally significant (P <
0.10). The effect sizes are moderate to large. For
example, an additional 500 years of Western
Church exposure is associated with a change of
between 0.80 and 1.15 standard deviations in
embeddedness, tradition, creativity, and out-
in-group trust. In contrast, for the Eastern
Church, the relationships between our psy-
chological outcomes and church exposure
evaporate. Similarly, a one-standard-deviation
increase in the KII is associated with a change
of between 23 and 61% of a standard deviation
in embeddedness, tradition, creativity, and out-
in-group trust (all in the predicted direction).

In addition to these baseline models, sup-
plementary text S4 explores the robustness of
these results in several ways. By separately
adding control variables to our baseline mod-
els, tables S4.1 to S4.5 examine the effect of (i)
parasite stress and tropical regions, (ii) irri-
gation potential, (iii) suitability for oats and
rye, (iv) time since the origins of agriculture
and genetic heterogeneity (expected hetero-
zygosity), (v) major religious traditions (e.g.,
Catholicism, Protestantism, Islam, Hinduism,
Buddhism, etc.), (vi) religiosity, and (vii) con-
tinental fixed effects. Next, to address the non-
independence of national-level observations,
table S4.6 uses Conley standard errors (77)
to account for spatial proximity and shared
genetic/cultural history. These analyses con-
firm that the relationships are generally robust,
although see supplementary text S4.1 for a dis-
cussion of the impact of controlling for irri-
gation potential on the results.

If kinship intensity is indeed a primary chan-
nel for the Church’s influence, then we should
expect greater Church exposure to predict less-
intensive Kinship at the national level. Indeed,
our analyses confirm that national populations
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that had more centuries of exposure to the
medieval Western Church evince (on average)
lower KII values and reduced rates of cousin
marriage (table S4.8). Each additional 500 years
under the Western Church is associated with a

A Church exposure |

Western Church
6 =0.63, P<0.001

—
1

0

-
1

reduction of 1.2 standard deviations in the KII
and a 91% decline in cousin marriage rates.
These results are robust to controlling for our
baseline geographic controls and for the seven
additional sets of variables described above.
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Fig. 2. Medieval Church exposure, kinship intensity, and psychological variation. Cross-country

relationship between our Individualistic-Impersonal Psychological Scale and (A) medieval Church exposure
and (B) kinship intensity. The inset in (B) shows the relationship for cousin marriage rates, while the

main plot shows the relationship with the Kll. Countries primarily exposed to the Western Church are identified
with a dot (blue solid best-fit lines), and countries primarily exposed to the Eastern Church are identified by a
diamond (green short-dashed best-fit lines). Triangles denote minimal church exposure (i.e., an exposure of
<0.3 centuries). Color coding refers to the duration of Eastern (green) and Western (blue) Church exposure. The
reported correlation coefficients for the Western (Eastern) Church were computed after excluding the Eastern
(Western) Church—exposed countries.

Table 2. Cross-country Spearman correlations between psychological outcomes and Western and
Eastern Church exposure, the Kinship Intensity Index (KII), and the rate of cousin marriage.

The cell shading indicates sample size: N = 40, white; 20 < N < 40, light blue; N < 20, darker blue. Correlations that are
significant at the 10% level are bolded.

Psychological and W. Church exp.  E. Church exp. Kl Cousin marriage
behavioral measures (%, log)
Individualism and independence

Individualism 0.61"" 0.26 -0.26""" -0.47""
Creativity 063" -0.04 -0.37°" -0.59™""
Embeddedness -0.79"" -0.41" 0.66™" 0.59™"
Analytic thinking 070" -048 -0.10 -0.49"
Conformity and obedience

Asch’s conformity -0.511 0.00 072" 061"
Tightness -0.43" -0.62f 012 0.53""
Obedience -0.41"" -0.35" 0.24" 046"
Tradition -0.32" 0.37" 0.23" 0.52"""
Proper behavior 0.01 0.10 0.04 -0.06
Impersonal prosociality

Honesty dice game (% high claims) -069""" -0.10 0.63" 0.61"
UN diplomatic tickets (per diplomat) -0.47"" -0.37"" 039 033"
Nepotism -0.43"" 0.38" 0.25"" 0.51""
Particularism -0.69"" -0.02 0.26 0.63""
PGG 1st round contributions 0.561 0.34 -0.65"" -0.83"
PGG with punishment, avg. cont'ns. 0.53 -0.32 -0.54" -0.98""
Blood donations 0.55""" 035" -0.40""" -0.57"""
Out-in-group trust 0.57""" 0.06 -0.40"" -0.51""

Significance levels (based on two-tailed tests): P < 0.1, *P < 0.05, **P < 0.01, ***P < 0.001.
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Moreover, Church exposure accounts for a
substantial part of the variation in the KII
(coefficient of determination R? = 40%) and
cousin marriage rates (R® = 62%). Incremen-
tal coefficients of determination underscore
this: Adding Church exposure to regressions
of either the KII or cousin marriage rates in-
creases the variance explained by ~20% above
that accounted for by our baseline geographic
controls.

These cross-country analyses highlight the
breadth of global psychological variation and
reveal broad statistical patterns that are con-
sistent with our theory. However, such analy-
ses are potentially fraught with confounds,
including differences in endogenous variables
such as national wealth (table S4.7), effective
governments, and the rule of law. To better
map the causal pathways involved, we now
zoom in on Europe.

Psychological variation within Europe

To help explain the psychological variation
within Europe, we link our four survey-based
psychological measures to our regional mea-
sure of Church exposure and then to regional
cousin marriage rates.

Using our full sample of 440 regions in 36
European countries and individual-level data
on four psychological outcomes, we regressed
each psychological outcome on regional Church
exposure across 10 different models. Table 4
presents two of these models for each of our
psychological outcomes. The first model in-
cludes our four baseline geographic controls,
individual demographics (age, age?, and sex),
and both country and survey-wave fixed effects.
The second model adds individual-level measures
of religiosity and denomination. These models
show that Europeans from regions that were
under the sway of the Western Church for longer
reveal greater individualism-independence, less
conformity-obedience, and more impersonal
trust and fairness. Considering that Europe
was fully Christianized by 1500 CE, these ef-
fects are large: an additional millennium under
the Western Church is associated with in-
creases in these psychological outcomes of
roughly one-tenth of a standard deviation.
These effects hold or increase in magnitude
when religiosity and denomination are statis-
tically held constant, which is consistent with
our theoretical emphasis on the medieval West-
ern Church’s marriage and family policies (as
opposed to the contemporary Western Church’s
particular supernatural beliefs or ritual practices).

Although the expansion of the Church across
Europe involved historical contingencies that
induced a substantial degree of random var-
iation (supplementary text S3), we cannot fully
mitigate concerns that the Church may have
expanded selectively or that it carried along
other important factors besides the MFP. To
control for plausible alternative causal pathways,
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Table 3. Baseline cross-country regressions for psychological outcomes. Country-level regressions of psychological outcomes with observations from
>40 countries on Western and Eastern Church exposure, the Kll, and log % cousin marriage. Outcome variables were standardized (z-scores), unless
otherwise indicated. All regressions include the set of baseline controls: ruggedness, mean distance to waterways, caloric suitability, and absolute latitude.
Robust standard errors are reported in parentheses. Significance levels are based on two-tailed tests.

Individualism and independence

Conformity and

Impersonal prosociality

Imp.-ind. obedience
Predictors psychology . . Blood Out-
scale Individualism Creativity Embeddedness Obet:;ence Tradition UT t|ck:ts Nepotism donation in-group
&3 (logged) (per 1K)  trust
W. Church exp. 0.13%** 0.14%%* 0.21%%* -0.18%** 011 -0.16%* -013* -013**  277*%**  (018%**
(in 100 years) (0.02) (0.03) (0.04) (0.03) (0.55) (0.05) (0.06) (0.04) (0.46) (0.04)
E. Church exp. -0.00 -0.08 0.07 -0.04 0.56 0.15 -0.01 0.09 124 0.01
(in 100 years) (0.04) (0.06) (0.12) (0.07) (1.14) (0.14) (0.14) (0.07) (1.45) (0.06)
N 147 92 68 68 92 68 137 104 135 67
KIl -0.21%** -0.15% -0.37%* 0.61%** 2.90* 0.23* 0.52%%* 0.15¢ -2.84%%  -0.40%*
(0.05) (0.07) (0.13) (0.08) (1.44) (0.11) (0.13) (0.09) (1.06) (0.12)
N 151 93 71 71 96 71 141 108 138 70
Cousin marriage ~ —0.15%** -0.14+ -0.23* 0.19% 163 0.18* 0.31* 0.23** -2.06* -0.32%*
(%, log) (0.04) (0.07) (0.08) (0.08) (1.16) (0.07) (0.15) (0.08) (0.91) (0.11)
N 69 57 44 44 56 44 64 55 62 44

1P < 0.1, *P < 0.05, **P < 0.01, ***P < 0.001

Table 4. Regression of psychological outcomes on exposure to the medieval Western Church. Individual-level ordinary least squares (OLS) regressions
of ESS-based psychological outcomes on Western Church exposure. Outcome variables were standardized (z-scores). The basic controls are country
and survey-wave fixed effects, individual characteristics (gender, age, and age?), and basic geographic controls (agricultural suitability, absolute
latitude, mean distance to the sea, and average terrain ruggedness). Robust standard errors clustered for the 440 regions are reported in parentheses.
Significance levels are based on two-tailed tests.

Predictors Individualism-independence Conformity-obedience Generalized trust Generalized fairness

Church exposure 0.009* 0.011* -0.015%* -0.018%* 0.012%** 0.012%** 0.012%** 0.012%**
(in 100 years) (0.005) (0.004) (0.005) (0.005) (0.004) (0.003) (0.003) (0.003)
N 208,587 208,587 208,587 208,587 228,844 228,844 227,388 227,388
Basic controls Yes Yes Yes Yes Yes Yes Yes Yes
Religiosity and denomination No Yes No Yes No Yes No Yes

*P < 0.05, **P < 0.01, ***P < 0.001

the analyses in table S5.1 examine the effects of
including additional covariates. At the indi-
vidual level, these models control for formal
education, income, and employment. At the
regional level, they include an additional bat-
tery of geographic, climatic, and agricultural
controls (e.g., irrigation potential), as well as
variables that capture a region’s integration
into the Roman Empire (based on Roman
roads), the presence of medieval universities
and monasteries, population density in 500 CE
(capturing economic development at the
onset of the MFP), and incorporation within
either the Carolingian Empire (814 CE) or the
Soviet Bloc (1948 CE). These controls mitigate
concerns that the Church’s impacts might re-
sult from its promulgation of Roman political
institutions, its current or historical empha-

Schulz et al., Science 366, eaau5141 (2019)

sis on schooling, its association with historical
economic prosperity, its impact on people’s
current income and employment, or any selec-
tive movements into ecologically well-endowed
regions. Across 40 models, all coefficients on
regional Church exposure go in the predicted
direction, 34 are significant at conventional
levels, and 3 more are marginally significant
(table S5.1).

‘We also conducted several additional analy-
ses to further confirm the robustness of the
findings presented in Table 4 (supplementary
text S5). First, these results are robust to es-
timating the models using only the 191 regions
in Europe’s formerly socialist countries, which
confirms our findings in a part of Europe with
a very different history. Second, we verified
that our results are robust to alternative codings

8 November 2019

of our regional Church exposure measure. Third,
we verified that our results are robust to using
an alternative proxy for Church exposure:
whether a region was in the Carolingian Empire
in 814 CE (the year of Charlemagne’s death),
after the Frankish rulers had teamed up with
the Church to enforce the MFP. Supplementary
text S5 provides additional checks.

Next, moving to the relationships between
kinship intensity and psychology, we examined
the relationships between our psychological
outcomes and cousin marriage rates in regions
of Italy, Spain, France, and Turkey. As shown
in Fig. 3, these relationships are all in the ex-
pected direction and are significant, with cor-
relations ranging from 0.24 to 0.77 in magnitude.

To scrutinize these relationships, we regressed
each of these four psychological outcomes on
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rates of cousin marriage in specifications with
our baseline geographic controls, individual
demographics (age, age®, and sex), and coun-
try and survey-wave fixed effects, as well as a
suite of other controls (table S5.2). Country
fixed effects absorb all the variation among
countries and allow us to compare only in-
dividuals within the same countries, which
ensures that our results are not biased by un-
observed country-level factors such as shared
national identity, wealth (gross domestic product
per capita), history, or government institutions.
For trust, fairness, and conformity-obedience,
the coefficients on cousin marriage across 27
specifications are all in the predicted direc-
tion, 19 are significant at conventional levels,
and 4 more are marginally significant. These
results are generally robust to controlling for
individual-level variables such as income, edu-
cation, religiosity, and religious denomination,
as well as controls that capture a region’s in-
tegration into the Roman Empire, economic
prosperity in 500 CE (population density), and
the historical presence of medieval universities
and monasteries—all of which again mitigates
concerns about alternative causal pathways.
For the remaining outcome, individualism-
independence, eight out of nine coefficients
on the prevalence of cousin marriage go in the
predicted direction, but they are not signifi-
cant at conventional levels. The uncertainty
here is due to the use of country fixed effects,
which absorb much of the variation in cousin
marriage.

Linking Church exposure to kinship inten-
sity, we show in table S5.3 that Church expo-
sure explains ~77% of the variation in cousin
marriage across the regions of Turkey, Spain,
France, and Italy. If Turkey is dropped, Church
exposure still captures ~41% of the variation.
The association between Church exposure and
cousin marriage holds when we compare only
regions within countries and when controlling
for a wide range of geographic and ecological
variables as well as our measures of Roman
influence, economic prosperity in 500 CE, and
both medieval universities and monasteries.

Zooming in on Italy, where cousin marriage
data exist for 92 provinces, we analyze one
measure of impersonal cooperation at the
provincial level—voluntary, unpaid blood do-
nations per 1000 people—and the following
three real-world measures of impersonal trust
at the individual level (n > 30,000): (i) loans
from friends and family (as opposed to finan-
cial institutions), (ii) use of personal checks
(versus cash), and (iii) the percentage of fi-
nancial wealth kept in cash (versus in other
assets). For blood donations, cousin marriage
rates alone explain about a third of the varia-
tion (fig. S6.1). A doubling of the rate of cousin
marriages is associated with a reduction in
blood donations of ~8 collection bags per 1000
people, which is substantial given that the

Schulz et al., Science 366, eaau5141 (2019)

mean donation is only ~28 bags per 1000
people. This relationship is robust to control-
ling for the average years of schooling across
provinces as well as for our battery of ecolo-
gical controls (e.g., irrigation potential) and
the historical boundaries of the kingdoms of
Naples and Sicily—so we are not simply cap-
turing a difference between north and south
(table S6.1).

For our individual-level measures of imper-
sonal trust, Italians from provinces with higher
rates of cousin marriage take more loans from
family and friends (instead of from banks), use
fewer checks (preferring cash), and keep more
of their wealth in cash instead of in banks,
stocks, or other financial assets (table S6.1).
These effects are large: For example, going from
the provinces with the most cousin marriage to
those with close to none is associated with a
rise in the use of checks from <30% to >60%
and a drop in the percentage of wealth kept
in cash from ~40% to <15%. These results are
generally robust to controlling for our baseline
geographic controls as well as for individual-
level measures of education, income, and wealth
(table S6.1).

The children of immigrants

For second-generation immigrants born in
Europe, whose parents immigrated from coun-
tries around the globe, we link our four survey-
based psychological outcomes to Church exposure
and kinship intensity measures for their pa-
rents’ countries of origin (supplementary text S7).
Then, by regressing each outcome on our theo-
retical predictors while controlling for residence-
country fixed effects, we effectively compare only
individuals who grew up in the same country. By
analyzing the psychological impacts of kin-based
institutions only through second-generation
immigrants, we can exclude the influence of all
factors except those operating through some
form of intergenerational transmission.

Table 5, panel 1, reports the key coefficients
from our baseline models, which link each re-
spondent to their mother’s native country, and
controls for individual-level demographics as
well as residence-country and wave fixed ef-
fects. The models also include our basic set of
four geographic controls for the mother’s na-
tive country. All 12 of the key coefficients are
significant and go in the predicted direction.
Given that we are effectively comparing only
individuals born in the same European coun-
try (based on their mother’s native country),
the effects are large. An additional millennium
under the Western Church is associated with
a change of between 16 and 29% of a standard
deviation across our four psychological mea-
sures. Similarly, individuals whose mothers
arrived from countries with less intensive kin-
ship show greater individualism-independence,
less conformity-obedience, and more imper-
sonal trust and fairness. For example, a one-
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standard-deviation increase in the KII is
associated with a change of 8 to 12% of a stan-
dard deviation in our psychological measures.

The results in Table 5, panel 1, are robust to
numerous checks (supplementary text S7). First,
additional controls: To the baseline models,
we added controls for religious denomina-
tion and religiosity as well as a slate of other
individual-level variables, including income,
marital status, educational attainment, employ-
ment, and feelings of discrimination. Second,
alternative approaches to linking to ancestral
origins: Instead of using the mother’s native
country to assign Church exposure, KII values,
and cousin marriage rates to respondents, we
reestimated our main regressions using either
the father’s country of origin or the average of
both parents’ countries of origin. Third, two-
way clustering: We clustered our standard errors
at the level of both the respondent’s country
of residence and mother’s country of origin.
Fourth, regional and community size fixed
effects (e.g., big city, suburb, farm, etc.), which
allowed us to compare only individuals living
in the same subnational regions and in sim-
ilarly sized communities.

To verify that our prediction about the re-
lationship between kinship intensity and
psychology holds independent of the Church’s
enduring influence, we reran the analyses in
panel 1 in a non-MFP sample, which includes
only individuals whose ancestral countries ex-
perienced <120 years of the MFP (Table 5,
panel 2, and table S7.1). This criterion excludes
almost all countries in which >10% of the
population is of European descent. The coeffi-
cients are similar in magnitude to those from
the full sample, although they are less pre-
cisely estimated owing to the reduced sample
size. Overall, this analysis suggests that the
relationship between kinship intensity and
psychology holds more broadly, independent
of Church exposure and the European ex-
perience. This mitigates concerns that the
Church’s influence might not operate via kin-
ship intensity or that we are capturing some
third variable.

Using another approach, we also created
ancestral links for assigning KII values to
individuals by using the languages spoken in
their homes (Table 5, panel 3). This permitted
us to compare only individuals who both trace
their ancestry to the same country (but were
from different ethnic groups) and are cur-
rently living in the same European nation.
Furthermore, in addition to our usual control
battery, this specification controls for the his-
torical socioeconomic complexity of each eth-
nicity using measures of settlement complexity,
jurisdictional hierarchy, and the importance of
irrigation—existing research links traditional
jurisdictional hierarchy to contemporary eco-
nomic growth (78). Despite the reduced sam-
ple, the results hold and are quite robust across
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Fig. 3. Cousin marriage and psychology in European regions. Relationships between regional cousin marriage and (A) individualism-independence, (B) conformity-
obedience, and (C) impersonal prosociality [generalized fairness and trust (in the inset)]. In each panel, linear bestfit lines are displayed along with Spearman’s p and their
associated significance levels. The shape and color of each data point indicate the corresponding region’s country.

specifications (table S7.2). This approach miti-
gates concerns about the influence of national-
level factors such as wealth (GDP per capita) for
both the country of residence and country of
parental origins as well as those related to the
economic prosperity and social complexity of
historical ethnicities.

Finally, to examine the extent to which the
influence of the medieval Western Church op-
erates via its impact on kinship intensity, we
conducted mediation analyses (supplementary
text S9). The results of the analyses with the
second-generation immigrant data indicate
that a substantial part of the Church’s effect
on psychological variation operates via its ef-
fect on kinship intensity (table S9.1). We also
conducted mediation analyses with our cross-
country and European regional datasets. Here,
the results are generally consistent with our
theory but are not precisely estimated, which
is unsurprising given that mediation analyses
demand particularly large samples for ade-
quate statistical power (79).

Cultural evolutionary psychology

To explain part of the psychological differences
now documented around the globe, we hy-
pothesize that Western Christianity, beginning
around 500 CE, gradually implemented a set
of policies about marriage and the family that
critically contributed to the dissolution of
intensive kin-based institutions in much of
Europe; in adapting to the new social world
created by independent, nuclear families, people
increasingly became more individualistic, ana-
Iytically oriented, and impersonally prosocial
while growing less conforming toward peers,
obedient to elders/authorities, and sensitive
to relational/particularistic moral contexts.
Across countries, among European regions, and
using second-generation immigrants, our analy-
ses of 24 psychological and behavioral outcomes
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and one aggregate scale provide support for
this theory.

At the same time, we find little evidence for
alternative causal channels that might explain
the consistent relationships we observe between
our psychological outcomes and our measures
of Church exposure and Kinship intensity, in-
cluding factors related to religion, Roman in-
fluence, agricultural productivity, ecology, and
both historical and individual-level measures
of education, income, and prosperity. Supple-
mentary text S3 synthesizes the evidence on
these alternative channels.

The psychological variation documented here
may arise from the action of a combination
of facultative, developmental, and cultural-
evolutionary mechanisms. It is also possible
that stable institutions may favor particular
genetic variants that promote success in these
institutional environments (80). Our findings
are largely agnostic regarding the relevance of
these different mechanisms. However, the fact
that we can detect the influence of historical kin-
based institutions on psychology even decades
or generations after those institutions have dis-
appeared suggests a role for inheritance, either
cultural or genetic. But the fact that we can re-
late psychological differences among European
populations to relatively recent historical events
such as MFP and then explain variation even
within subnational regions suggests a central
role for cultural transmission.

By integrating anthropological, psychological,
and historical evidence into a unified evolu-
tionary framework, our approach illuminates
a previously unexplored way to understand
and theorize contemporary behavioral varia-
tion (27). This is important because most ef-
forts to understand human behavior presume
either that little important psychological var-
iation exists across populations or that any
variation that does exist represents merely
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shallow responses to current material incen-
tives, governmental institutions, or ecological
conditions (81, 82). Our work, by contrast,
suggests that contemporary psychological pat-
terns, ranging from individualism and trust
to conformity and analytical thinking, have
been influenced by enduring family struc-
tures, particular religious prohibitions, and
deep cultural-evolutionary processes. Beyond
their scientific interest, these insights may
have broader implications because some of
these psychological differences have been de-
ployed to explain global variation in innovation
(83, 84, the effectiveness of formal institutions
(6, 76, 85, 86), and economic prosperity (83, 87).

Materials and methods summary

Below, we first summarize the construction of
our key variables and then present our analyt-
ical approach.

Explanatory variables

To measure the intensity of kin-based insti-
tutions, we developed two kinds of measures.
First, as an omnibus measure for the overall
strength of kin-based institutions, we created
the Kinship Intensity Index (KII) on the basis
of data from the Ethnographic Atlas (88, 89).
Drawing on both anthropological and histor-
ical studies, the Atlas quantifies observations
from 1291 populations prior to the impacts of
industrialization (with the average observa-
tion occurring around 1900 CE). Thus, the KII
is a “deep” historical measure that aims to cap-
ture enduring kinship practices before modern-
ization. By standardizing and then averaging
the information for each population, we con-
structed the KII using the five measures that
capture most of the key dimensions of kin-
based organizations (supplementary text S1.1):

1) Cousin marriage preference captures the
intensity of the norms about marrying cousins.
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Table 5. The children of immigrants in Europe: Regression of psychological outcomes on Church exposure, the Kll, and cousin marriage.

Panel 1 reports our OLS regressions of the four psychological outcomes on mother’s origin country's Western and Eastern Church exposure

(in 100 years), KllI, and log % cousin marriage. An observation is a respondent with an immigrant mother. All regressions control for standard demographic
variables (age, age’, gender), ESS wave and residence-country fixed effects, and origin-country baseline geographic controls (absolute latitude, ruggedness,
caloric suitability for agriculture, and mean distance to waterways). Panel 2 mirrors panel 1, except that these regressions were estimated in a non-MFP
sample—i.e., the subsample of individuals whose mother’s country of origin experienced <120 years of the MFP. Panel 3 also mirrors panel 1 but reports
regressions of the psychological outcomes on the Kll of ancestral ethnicity, and with origin-country fixed effects instead of origin-country baseline geographic
controls; these regressions also include ethnicity-level controls for settlement complexity, jurisdictional hierarchy, reliance on fishing, animal husbandry,
agriculture as means of subsistence, and use of irrigation. Robust standard errors clustered at the resident-country level are reported in parentheses.

Significance levels are based on two-tailed tests.

Predictors

Individualism-independence

Conformity-obedience

Generalized trust

Generalized fairness

Panel 1: Kinship intensity and church exposure of the mother's country of origin (full sample)

Western Church exposure 0.024** -0.029** 0.020** 0.016*
(0.007) (0.010) (0.006) (0.006)

Eastern Church exposure 0.035%* -0.053*** 0.025¢ 0.002
(0.012) (0.012) (0.015) (0.011)

N 13,389 13,389 14,627 14,567

I e Gl gy o
(0.028) (0.032) (0.015) (0.012)

N 13,815 13,815 15,092 15,030

T e T R S
(0.012) (0.018) (0.014) (0.010)

N 8,208 8,208 8,943 8,919

Panel 2: Kinship intensity of the mother's country of origin (non-MFP sample)

Kll -0.073 0.075*% -0.107** -0.090
(0.045) (0.034) (0.034) (0.056)

N e 3706 e 3706 e 073 e 08

Cousin marriage (%, log) -0.093** 0.118** -0.058 -0.096**
(0.030) (0.035) (0.036) (0.029)

N 3,289 3,289 3,630 3,620

Panel 3: Kinship intensity of the ancestral ethnicity, with origin-country fixed effects

KIl -0.109* 0.169%** -0.0671 -0.105¢
(0.042) (0.046) (0.039) (0.056)

N 3,078 3,078 3,325 3,306

1P < 0.1, *P < 0.05, **P < 0.01, **P < 0.001

Greater cousin marriage inhibits the formation
of extensive ties among previously uncon-
nected or distant families and clans, encour-
ages the creation of additional family ties, and
generates greater genetic relatedness among
already related families and households.

2) Polygynous marriage norms permit men
to have multiple wives. This results in larger
and more extended households while intro-
ducing social and economic interdependence
among co-wives and half-siblings. At a socie-
tal level, polygynous marriage norms result in
fewer fathers, larger reproductive skews (in-
equality), and greater genetic relatedness.

3) Co-residence of extended families cap-
tures the degree to which several generations
of a family, each with their own spouses and
children, co-reside. Such residential norms cre-
ate stronger bonds and economic interdepen-
dence among co-residents. This contrasts with
the neo-local nuclear family, where only the
conjugal couple and their children live together.

4) Lineage organization captures the norms
for assigning descent and personal identity.

Schulz et al., Science 366, eaau5141 (2019)

In unilineal societies, descent is traced either
primarily through the mother’s or the father’s
side; stronger membership on one side deter-
mines social identity, increases cohesion, and
tightens interdependence within the lineage.
This contrasts with bilateral descent, where
membership is nonexclusive and everyone
has a unique combination of relatives, result-
ing in more diverse and diffuse kin networks
and lower Kkinship intensity.

5) Community organization captures whether
clans and extended family members reside in
a localized area (e.g., a neighborhood) within
a settlement and whether there is communal-
level endogamy (e.g., people can only marry
co-villagers). Localization decreases the inter-
action with outsiders while endogamous com-
munities form denser clusters (no outsiders
can join the community through marriage),
thereby increasing kinship intensity.

To extend the KII values derived from the
Ethnographic Atlas around the globe (Fig. 1C),
we linked them via language phylogenies to
the 7651 ethnolinguistic populations (90) in

8 November 2019

the Ethnologue (supplementary text S10). To
create country-level KII measures, we aggre-
gated up from the ethnolinguistic popula-
tions, weighted by their population sizes, in
each country [fig. S1.1; for a similar approach
see (51)].

To complement this historical index, our
second approach to measuring Kinship inten-
sity derives from quantitative estimates from
the 20th century for the prevalence of cousin
marriage, both across countries and within
Europe (hereafter, cousin marriage prevalence;
supplementary text S1.2). Cross-nationally, we
incrementally augmented an existing database
(91) of the marriage rates among couples who
were second cousins or closer relatives (fig. S1.2).
We compiled estimates of the rates of first-
cousin marriage for regions in Italy, Spain, and
France during the 20th century on the basis of
requests for papal dispensations (i.e., permis-
sion to marry cousins). To place these esti-
mates in a broader context, we added rates of
first-cousin marriage from contemporary Turkey.
As the bridge between Europe and the Middle
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East, Turkey is interesting because it was never
under the Western Church, so rates of cousin
marriage remain much higher there than in
Europe.

As an alternative measure of Kinship inten-
sity, the prevalence of cousin marriage com-
plements the KII in four ways. First, unlike the
qualitative observations used to fashion the
KII, cousin marriage prevalence provides a
statistic about what was actually happening
on the ground only decades before our psy-
chological outcomes were measured. This allows
us to both verify our findings with a more con-
temporary measure and to demonstrate the
persistence of kinship intensity through time
(supplementary text S1.2). Second, cousin
marriage is a particularly important aspect
of intensive kinship—it creates thick family
networks—so using a quantitative measure of
it reenforces our results with the KII. Third,
cousin marriage represents the most impor-
tant difference between the Western and East-
ern Churches in their family policies, with the
medieval Western Church energetically imple-
menting and enforcing its extensive incest pro-
hibitions. Finally, using cousin marriage both
cross-nationally and among European regions
adds uniformity to our array of analyses.

To assess the historical exposure of coun-
tries and regions to the churches’ MFP, we
calculated the duration of exposure to the
church in two ways. At the country level, draw-
ing on Schulz (76), we created a measure that
captures the number of centuries that each
contemporary national population was under
the sway of either the Western or the Eastern
Church prior to 1500 CE (Fig. 1A). We limit
ourselves to medieval church exposure for
two reasons (supplementary text S2). First,
although many marriage and family policies
did continue after 1500 CE, this was the period
of greatest intensity, during which time the
concern about kin marriages (incest) became
an “obsession” (52) in the Western Church, and
secular authorities were enlisted to implement
and police these practices. Second, ending at
1500 CE is practical because we can use exist-
ing historical data sources and tools (92) to
adjust for population movements and mi-
grations around the globe between 1500 and
2000 CE. This allows us to calculate country-
level exposure measures for both the medieval
Western and Eastern Churches on the basis of
contemporary population distributions.

‘We examine exposure to the Eastern Church
to provide a parallel case with which to com-
pare the impacts of the Western Church. Cru-
cially, while the Eastern Church did adopt some
of the same policies as the Western Church, it
never endorsed the Western Church'’s extensive
prohibitions on cousin marriage, adopted many
policies only later, and was unenthusiastic about
enforcement. Thus, we expect similar but sub-
stantially weaker effects for the Eastern Church.

Schulz et al., Science 366, eaau5141 (2019)

Other sects of Christianity adopted even less
of the MFP. Nestorian and Coptic Christians,
for example, continued marrying their cousins
for at least another millennium.

Within Europe, we calculated a similar ex-
posure measure for 440 regions on the basis
of the diffusion of bishoprics—administrative
centers in the Western Church’s hierarchy—
through space and time (Fig. 1B and fig. S2.3).
To calculate regional Church exposure, we first
divided Europe’s surface into pixels (0.125 dec-
imal degrees x 0.125 decimal degrees, or around
14 km x 7 km at the latitude of Stockholm).
Then, for every pixel and for every half-century
from 550 to 1500 CE, we coded a binary var-
iable as 1 if there was an active bishopric
within 100 km [~2 to 3 days travel (93)] of the
pixel’s centroid. Finally, we calculated each
region’s medieval Western Church exposure
by taking the mean across all the pixels in the
region and across all half-centuries. In sup-
plementary text S5, we show that our results
are robust to using radii that are smaller and
larger than 100 km.

Psychological outcomes (dependent variables)

To capture the theoretically relevant psycho-
logical dimensions, we compiled existing data
on 24 variables. We group these 24 variables
into three packages for expositional conve-
nience: (i) individualism and independence,
(ii) conformity and obedience, and (iii) im-
personal prosociality. Table 1 lists the variables
by package. Here, we supplement the descrip-
tions in Table 1 with more detail for certain
variables, but supplementary section S11 pro-
vides complete descriptions.

Our individualism and independence pack-
age includes data from two survey questions
along with Hofstede’s measure of individual-
ism, Schwartz’s measure of embeddedness,
and a task that uses triads to assess people’s
reliance on analytical versus holistic think-
ing. Our conformity and obedience package
includes existing data from three survey mea-
sures, one psychological scale for tightness,
and the Asch conformity experiment. The
tightness scale captures people’s perceptions
about the degree to which the norms of their
society are monitored and enforced by others.
In the Asch task, undergraduates were asked
to judge, during a series of trials, which of a
set of lines was longest. During certain crit-
ical trials, participants heard their peers, who
were actually experimental confederates, give
the same incorrect judgment just before their
turn. Because these judgments are easy—97%
or more of participants get them correct by
themselves—the average percentage of in-
correct responses in each country provides a
measure of peer conformity.

Our impersonal prosociality package com-
prises two subcategories, one focused on
impartiality and the other on impersonal co-
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operation and trust. Of the impartiality mea-
sures, only the honesty dice game requires more
explanation. In this experiment, students were
isolated in a cubicle and asked to anonymously
report their roll of a six-sided die. For rolls from
one to five, they were paid in proportion to their
reported roll, with five making the most money.
A roll of six, however, was worth zero. At the
country level, the percentage of people claiming
a high roll (i.e., three, four, or five) provides a
measure of impersonal dishonesty, which cor-
relates strongly with country-level measures of
corruption and tax evasion (6).

For impersonal cooperation and trust, we
analyzed two laboratory experiments derived
from versions of the public goods game (PGG),
one real-world measure of public goods con-
tributions based on voluntary blood donations
(to anonymous strangers) and six survey
questions about trust and fairness. Because
our theory suggests that the fault lines created
by intensive kinship lie between out-groups or
strangers and the binding interpersonal ties of
one’s in-group, we follow other researchers
(51, 94) in constructing a measure of imper-
sonal trust using six questions from the World
Values Survey (WVS). To construct this out-
in-group trust measure, we first created an in-
group measure of trust by averaging people’s
reported trust toward (i) their families, (ii) their
neighbors, and (iii) people they know. We
then subtracted this in-group measure from
an out-group measure of trust that we created
by averaging people’s trust in (i) foreigners,
(ii) people they have met for the first time, and
(iii) people from other religions (supplemen-
tary section S11.1).

To succinctly illustrate our cross-national find-
ings, we created the Individualistic-Impersonal
Psychology Scale, which aggregates all 17 of our
cross-country outcomes. The scale was com-
puted by standardizing the 17 outcomes and
taking the average (with reverse scaling, when
necessary, so the predicted direction is always
positive). This aggregation is justified by the
strong correlations among all our psychologi-
cal outcomes (supplementary section S4.2 for
a principal components analysis) as well as
consistent correlations between our separate
psychological outcomes and our explanatory
variables. Theoretically, these intercorrela-
tions are unsurprising because the cultural-
evolutionary process we describe should, over
time, bring otherwise disparate aspects of psy-
chology into correlation.

Analytical approach

Three features characterize our analytical ap-
proach. First, we selected the psychological
outcomes and constructed the explanatory
variables ex ante—i.e., before conducting our
analyses—on the basis of the outcomes’ im-
portance in the social science literature, the
availability of the data, its relevance to our
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theory and by various anthropological and
historical considerations. Second, we tested
our theory at different, complementary lev-
els of analysis (e.g., across countries, across
European regions, and among second-generation
immigrants). Third, we “tied our hands” by
estimating parallel sets of specifications with
the same controls across dependent and in-
dependent variables as well as across levels of
analysis. Whenever possible, we also analyzed
similar dependent and explanatory variables
across levels of analysis. Throughout, we in-
cluded numerous control variables and con-
ducted extensive robustness checks to control
for plausible alternative causal pathways that
have been advanced in the literature and might
account for our results. The resulting exercise
involves hundreds of analyses, whose results
we transparently report.

Our analyses focus on testing three rela-
tionships predicted by our theory: between
(i) Church exposure and psychology, (ii) kinship
intensity and psychology, and (iii) Church
exposure and kinship intensity. This means
that we generally expect each of the analyses
to confirm our theoretical expectations (even
though there may be a few failures due to
statistical noise and sample limitations). Of
course, this is the opposite of situations in
which either multiple different hypotheses are
tested or only some analyses are selectively
reported—such situations require corrections
for repeated testing.

Our supplementary text further details our
analytical approach and presents robustness
checks and other supporting analyses. Supple-
mentary section S3 begins by laying out our ap-
proach, discussing alternative hypotheses, and
addressing concerns about causal inference.
Supplementary sections S4 to S9 report the de-
tailed results of these analyses as follows: Sup-
plementary section S4 analyzes the cross-country
data, where we can observe the largest number
of psychological outcomes. This illustrates the
broad global patterns. Supplementary section S5
analyzes individuals in European regions and
exploits variation within countries. This rules
out estimation bias resulting from unobserved
factors that vary at the country level. Supple-
mentary section S6 shows that ecologically rele-
vant dependent variables (e.g., blood donations)
are significantly and robustly associated with
kinship intensity within a single country (Italy).
Supplementary section S7 compares the psy-
chological outcomes of second-generation
immigrants in Europe and links these to the
kin-based institutions of their ancestral com-
munities. By focusing on the adult children of
immigrants within European countries and
predicting aspects of their psychology on the
basis of the kinship intensity and the Church
exposure of their parents’ home countries or
ancestral populations, we eliminate many alter-
native explanations, including those based on

Schulz et al., Science 366, eaau5141 (2019)

evoked reactions or rational responses to their
current or childhood environment. Supplemen-
tary section S8 compares ethnolinguistic pop-
ulations within countries, which provides an
additional test of the theory. Supplementary
section S9 reports the mediation analysis that
seeks to examine the degree to which the
association between Western Church expo-
sure and psychology is mediated by kinship
intensity.
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