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We assessed evidence for a contextual effect of positive intergroup contact, whereby the effect of intergroup contact between
social contexts (the between-level effect) on outgroup prejudice is
greater than the effect of individual-level contact within contexts
(the within-level effect). Across seven large-scale surveys (five
cross-sectional and two longitudinal), using multilevel analyses,
we found a reliable contextual effect. This effect was found in
multiple countries, operationalizing context at multiple levels
(regions, districts, and neighborhoods), and with and without
controlling for a range of demographic and context variables. In
four studies (three cross-sectional and one longitudinal) we showed
that the association between context-level contact and prejudice
was largely mediated by more tolerant norms. In social contexts
where positive contact with outgroups was more commonplace,
norms supported such positive interactions between members of
different groups. Thus, positive contact reduces prejudice on
a macrolevel, whereby people are influenced by the behavior of
others in their social context, not merely on a microscale, via
individuals’ direct experience of positive contact with outgroup
members. These findings reinforce the view that contact has
a significant role to play in prejudice reduction, and has great
policy potential as a means to improve intergroup relations, because it can simultaneously impact large numbers of people.
diversity

| trust | social norms | multilevel analysis

a theoretical approach with macrolevel implications, and consequent policy implications for improving intergroup relations.
Though some studies have shown that for social contexts, like
regions or districts, a higher context level of intergroup contact is
associated with less prejudice (12), these studies did not test the
contextual effect of contact (3), the difference between the effect
of intergroup contact between social contexts (the between-level
effect), and the effect of individual-level contact within contexts
(the within-level effect) (13) on prejudice. Evidence for this
contextual effect of positive contact would indicate that living in
a place in which other ingroup members interact positively with
members of the outgroup should reduce prejudice, beyond one’s
own contact experiences and irrespective of whether one knows
the ingroup members experiencing intergroup contact. Thus,
a person living in a context with a higher mean level of positive
intergroup contact is likely to be less prejudiced than a person
with the same level of direct positive contact, but living in
a context with a lower mean level of intergroup contact (Fig. 1).
Evidence, especially longitudinal data, for this contextual effect
of contact would demonstrate that intergroup contact at the
social context level has greatest consequences for individuals’
attitudes (and behaviors), and that the processes involved cannot
be reduced to characteristics of individuals or specific situations
in which intergroup contact occurs (14), or selection bias. This
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he world is becoming increasingly diverse, fueling debate
about relations between, especially, ethnic and religious
groups (1, 2). Earlier attempts to explain majority group
members’ prejudice toward minority outgroups proposed that
social environments characterized by greater proportions of
(minority) outgroup members inevitably invoke perceptions of
competitive threat to the (majority) ingroup’s position, provoking intergroup tension (3), and there is evidence that as
minority group proportion increases, so does prejudice and
threat (4–6). However, such analyses fail to include the role of
intergroup contact (7). Positive intergroup contact provides
a way to overcome intergroup tensions and conflict that are
often associated with segregation (8), and extensive evidence shows
that positive face-to-face contact, especially between cross-group
friends (9), reduces outgroup prejudice among minority and especially majority group members (10). Many of these studies have
used prejudice as the dependent variable, but outcome measures
have also included threat, trust, and outgroup bias; we use the term
“prejudice” loosely to include all these measures assessing the climate of intergroup relations. The impact of contact is, however,
not limited to the effect of such direct contact. Extended contact,
knowing that another ingroup member has positive outgroup contact, can also reduce outgroup prejudice (11). Almost all prior research on intergroup contact effects is, however, limited by its focus
on the impact of individual, microlevel contact on prejudice. Could
prejudice be a function of not only whom you know, but also where
you live? If so, then this finding would elevate contact theory to
www.pnas.org/cgi/doi/10.1073/pnas.1320901111

Although mixed social environments can provoke conflict,
where this diversity promotes positive intergroup contact,
prejudice is reduced. Seven multilevel studies demonstrate that
the benefits of intergroup contact are broader than previously
thought. Contact not only changes attitudes for individuals
experiencing direct positive intergroup contact, their attitudes
are also influenced by the behavior (and norms) of fellow
ingroup members in their social context. Even individuals experiencing no direct, face-to-face intergroup contact can benefit
from living in mixed settings where fellow ingroup members do
engage in such contact. Two longitudinal studies rule out selection bias as an explanation for these findings on the contextual level. Prejudice is a function not only of whom you
interact with, but also of where you live.
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Fig. 1. Illustration of the proposed contextual effect of intergroup contact.
▲, mean level of intergroup contact within social context (group mean of
intergroup contact); βW, mean effect of intergroup contact within social
contexts (within-level effect of intergroup contact); βB, effect of intergroup
contact between social contexts (between-level effect of intergroup contact); βC, contextual effect of intergroup contact (difference between the
between-level and within-level effect of intergroup contact).

evidence would make a theoretical contribution in better understanding the consequences of diversity, and a practical contribution in underlining the policy potential of contact as a social
intervention to improve intergroup relations on a wider level
(15, 16).
We propose that perceived ingroup norms in social contexts
where positive contact with outgroups is more commonplace are
more tolerant, supporting positive interactions with outgroup
members (17). These norms, based on perceptions of what ingroup
members think, prescribe appropriate attitudes, values, and
behaviors toward outgroup members, and prejudice is dependent on norms that support or oppose these prejudices
(18). Moreover, norms influence people’s attitudes toward,
and willingness to interact with, outgroup members (8, 19). In
four of our seven studies, we tested whether living in a social
context in which individuals have, on average, more positive
contact is associated with more tolerant social norms within
these contexts. If so, this should lead to more tolerant outgroup attitudes, over and above the effect of individual contact experiences. To approximate norms at the neighborhood
level, we measured diversity beliefs, which reflect the extent to
which individuals value and endorse diversity (20–22). This
construct was expressly developed to capture the belief that
high diversity is instrumental to accomplishing the ingroup’s
goals (20); it is a construct that is theoretically and statistically
related to, but distinct from, outgroup prejudice (when both
were measured at the individual level; see SI Text, footnote)
(23). When estimated at the social context level, for example,
the neighborhood level (i.e., as a random effect, involving the
average or aggregate level of diversity beliefs in the neighborhood), our measures of diversity beliefs reflect positive
social norms in the neighborhood.
Studies 1a to 1e
We first sought evidence for the contextual effect of contact in five
large cross-sectional survey data sets from a range of intergroup
contexts, varying in the narrowness of the social context indicator
(SI Text). The data for study 1a were taken from the European
Social Survey (24), with context measured at the regional level.
Study 1b used a 2002 probability survey of the German adult
population, with context measured at the district level. Study 1c
relied on data from a 2005 national survey of White Americans with
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context measured at the census tract level. Study 1d used survey
data from White British respondents in a 2009–2010 national
survey in England, with context measured at the neighborhood
level.* Study 1e tested the contextual effect among minority
respondents (in the sense of historically disadvantaged groups)
in a 2011 city survey in Cape Town, South Africa, with context
measured at the neighborhood level. All five data sets measured
contact (cross-group friendships) and outgroup prejudice. Studies
1a, 1d, and 1e included indicators for social norms (for item
wording, see SI Text). All studies included a range of pertinent
individual (education) controls, and three studies (1b–1d) also
included context-level (e.g., regional GDP) controls (for details,
see SI Text). We used all available controls, but only had contextual-level measures of deprivation in specific studies (SI Text).
To assess the contextual effect of intergroup contact, we used
multilevel modeling with the multilevel latent covariate approach
(25) (for details, see SI Text). Respondents (within-level) were nested
within contexts (between-level; e.g., neighborhoods). A contextual
effect is indicated when the between-level effect of intergroup contact (βB in Fig. 1) is significantly larger than the within-level effect (βW
in Fig. 1). We assessed the magnitude of the contextual effect by
calculating an effect size measure (ES2; see SI Text) (26).
Results are summarized in Table 1. In all analyses, both at the
individual level as well as at the social context level, intergroup
contact was significantly negatively related to prejudice. As predicted, in all analyses the between-level effect of intergroup contact on prejudice was significantly larger than the within-level
effect, yielding a relatively small effect size of the contextual effect
of contact (ES2 ranged from 0.21 to 0.35). In study 1e, which used
respondents from two groups (Black and so-called “Colored” in
Cape Town, South Africa), we found a significant contextual
effect, providing preliminary evidence for a contextual effect
among disadvantaged (or minority) groups as well.
Next, we tested whether the contextual effect could be explained
by differences in social norms between the different social contexts in
studies 1a, 1d, and 1e. We reestimated the contextual effect after
including norms as an additional predictor of prejudice on the between-level (including norms as a predictor on the within-level, too),
thus controlling for between-context differences in ingroup norms.
To test whether there was a significant reduction in the contextual
effect when controlling for social norms, we tested the indirect effect
of intergroup contact on prejudice via social norms on the betweenlevel effect using multilevel mediational analysis (27). A significant
indirect effect provides evidence for a reduction in the contextual
effect of intergroup contact when controlling for social norms.
When norms were controlled, the difference between the withinlevel and the between-level effect of intergroup contact was substantially reduced in all cases (see significant indirect effects in
Table 1). The contextual effect was rendered nonsignificant in all
tests when between-context differences in norms were statistically
controlled. Thus, living in a place where fellow ingroup members
interact positively with outgroup members has a benign impact on
prejudice, beyond one’s own contact experiences, via social norms
that value diversity (11).
Studies 2a and 2b
A possible interpretation of the study 1 results is that people who
are low in prejudice are more likely to select places to live that are
more diverse. Although this interpretation contradicts evidence that
prejudice rises with minority group proportions (3–6), it remains
possible that more tolerant people select places with higher contextlevel contact. We sought to rule out this self-selection account by

*Study 1d included a large sample of various minority groups in the United Kingdom (n =
798; e.g., Blacks, Asians). The ICC for the prejudice measure was small (0.02), resulting in
a nonconvergence of our analysis, so we could not test the contextual effect for minority
group members.
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Table 1. Unstandardized estimates (SE in brackets) for the contextual effect (studies 1a–1e) and the contextual effect controlling for
norms (studies 1a, 1d, and 1e)
Study 1a†
β (SE)
Within-level effect
Between-level effect
Contextual effect
Effect size of
contextual effect
Contextual effect
without controls
Contextual effect
controlling for norms
Indirect effect of
context§

Study 1b
P

β (SE)

Study 1c
β (SE)

P

Study 1e‡

Study 1d
P

β (SE)

β (SE)

P

−0.189 (0.009) <0.001 −0.351 (0.023) <0.001 −0.082 (0.039) 0.035 −0.555 (0.101) <0.001 −0.21 (0.05)
−0.738 (0.099) <0.001 −0.663 (0.062) <0.001 −0.416 (0.162) 0.010 −1.465 (0.342) <0.001 −0.47 (0.12)
−0.549 (0.101) <0.001 −0.311 (0.073) <0.001 −0.334 (0.177) 0.059 −0.910 (0.377)
0.016 −0.25 (0.14)
0.33
0.22
0.35
0.34
0.21

P
<0.001
<0.001
<0.001

−0.495 (0.102) <0.001 −0.282 (0.069) <0.001 −0.270 (0.166) 0.104 −0.929 (0.379)

0.014 −0.226 (0.131)

0.085

−0.135 (0.084)

0.37

0.42 (0.27)

0.542

0.002 −0.71 (0.23)

0.010

0.106

0.33 (0.37)

−0.418 (0.097) <0.001

−1.39 (0.44)

†

All estimates are controlled for between-country differences in variables.
The contextual effect for all groups is reported; due to sample sizes, further differentiation by ethnic group was not possible.
§
The indirect effect reflects the effect of contact on prejudice via norms (assessed as diversity beliefs) on the social context level, and indicates whether the
contextual effect is significantly reduced after controlling for norms on the social context level.

testing the contextual effect in two studies using longitudinal data
(studies 2a and 2b), with controls, enabling us to compare the relation of intergroup contact with prejudice over time on the individual
and social context levels (Fig. 1). Moreover, detecting a contextual
effect of contact using longitudinal data would constitute a stronger
case for the effect, compared with cross-sectional data, because we
can demonstrate that contact at time 1 is associated with reduced
prejudice at time 2, thus overcoming the so-called “causal sequence
problem.” In study 2a, only indicators for intergroup contact and
prejudice were available, whereas study 2b also measured social
norms (for item wording, see SI Text). Data for study 2a were drawn

from respondents with no migration background, who participated in
two waves (time 1, 2002; time 2, 2006) of a multiwave panel study
representative of the German adult population. For study 2b,
respondents, randomly sampled from 16 different cities in Germany,
were surveyed in 2010 and 2011.
We estimated the contextual effect of intergroup contact over
time using a multilevel cross-lagged panel model. We compared
the cross-lagged effect of intergroup contact at time 1 on prejudice
at time 2 at the social context level (between-level) with the same
cross-lagged effect on the individual level (within-level), controlling for the autoregressive effects (associations between the same

Table 2. Unstandardized estimates (SE in brackets) for the autoregressive and cross-lagged
effects in studies 2a and 2b
Study 2a
Model
Model 1
Level 1
contacttime1 → contacttime2
prejudicetime1 → prejudicetime2
contacttime1 → prejudicetime2
prejudicetime1 → contacttime2
Level 2
contacttime1 → contacttime2
prejudicetime1 → prejudicetime2
contacttime1 → prejudicetime2
prejudicetime1 → contacttime2
Contextual effect
Effect size of contextual effect
Model 2
Level 2
contacttime1 → contacttime2
prejudicetime1 → prejudicetime2
contacttime1 → prejudicetime2
prejudicetime1 → contacttime2
normstime1 → normstime2
contacttime1 → normstime 2
normstime1 → prejudicetime2
Contextual effect controlling for norms
Indirect effect of context

β (SE)

Study 2b
P

β (SE)

P

0.583
0.611
−0.055
−0.052

(0.031)
(0.024)
(0.029)
(0.026)

<0.001
<0.001
0.059
0.044

0.624
0.677
−0.002
−0.560

(0.039)
(0.027)
(0.004)
(0.187)

<0.001
<0.001
0.547
0.003

0.910
0.439
−0.298
−0.101
−0.243
0.29

(0.101)
(0.173)
(0.078)
(0.206)
(0.085)

<0.001
0.011
<0.001
0.624
0.004

0.984
0.755
−0.039
2.848
−0.037
0.17

(0.169)
(0.209)
(0.015)
(2.107)
(0.016)

<0.001
<0.001
0.009
0.177
0.024

0.989
0.467
−0.043
4.028
0.391
0.084
−0.146
0.036
0.012

(0.160)
(0.221)
(0.015)
(2.492)
(0.146)
(0.030)
(0.057)
(0.017)
(0.007)

<0.001
0.034
0.006
0.106
0.007
0.005
0.011
0.033
0.086

Note. Model 1 considers only the relationships between contact and prejudice; model 2 adds norms as
a mediator. For model 2, level 1 results are shown in Table S1.
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measures over time; for complete results of autoregressive and
cross-lagged effects, see Table 2). For study 2a, the cross-lagged
effect of intergroup contact was negative and significant at the between level (β = −0.298, SE = 0.078, P < 0.001), and negative and
marginally significant at the within level (β = −0.055, SE = 0.029,
P = 0.059). Thus, at both levels, more intergroup contact was associated with less prejudice over time. There was a small contextual
effect of intergroup contact over time (ES2 = 0.29): the betweenlevel cross-lagged effect of intergroup contact was significantly
larger than the within-level cross-lagged effect (β = −0.243, SE =
0.085, P = 0.004; without controls: β = −0.223, SE = 0.085, P =
0.009). The between-level cross-lagged effect of prejudice on contact was nonsignificant (β = −0.101, SE = 0.206, P = 0.624), ruling
out selection bias.
For study 2b, the cross-lagged effect of intergroup contact was
negative and significant at the between level (β = −0.039, SE = 0.015,
P = 0.009), and negative, but nonsignificant at the within level (β =
−0.002, SE = 0.004, P = 0.547). Only at the between level was more
intergroup contact associated with less prejudice over time. The between-level cross-lagged effect of intergroup contact was significantly
larger than the within-level cross-lagged effect (β = −0.037, SE =
0.016, P = 0.024; without controls: β = −0.037, SE = 0.016, P = 0.020),
demonstrating longitudinally a small contextual effect (ES2 = 0.17)
of intergroup contact. Again, the between-level cross-lagged effect of
prejudice on contact was nonsignificant (β = 2.848, SE = 2.107, P =
0.177). In study 2b we also tested the mediational effect of social
norms longitudinally, which was negative and approached significance (β = −0.012, SE = 0.007, P = 0.086); the contextual
effect remained significant (β = −0.036, SE = 0.017, P = 0.033).
Although the power in study 2b was low at the social context level
(n = 50), the results support the assumption that the contextual
effect of intergroup contact can be partly explained by changes in
social norms over time. In study 2b, on the within level, the significant longitudinal effect of time 1 prejudice on time 2 contact,
together with the absence of a longitudinal effect from contact to
prejudice, supports a pattern of self-selection (prejudice leads to
contact). We have no ready explanation for this unpredicted result, but selection effects have been found in prior research (28).
However, this result does not undermine our longitudinal demonstration of the contextual effect, an effect that cannot be explained with selection bias.
These findings show that the contextual effect cannot be totally explained with self-selection (because in the two longitudinal studies we control for selection). Selection would lead to
a causal order from prejudice to norms to contact. We show,
longitudinally, the opposite direction at the context level. Although prejudiced people might avoid individual contact, they
still profit from the “contextual effect of contact,” i.e., people in
general have more intergroup contact in their environment.
One possible alternative explanation of the contextual effect is
that individuals high in prejudice avoid social contexts in which
people have frequent intergroup contact. Thus, in social contexts
with a high mean level of prejudice, the contextual effect should be
smaller or even absent. In studies 2a and 2b, we were able to test
whether the contextual effect was dependent on the mean prejudice
level within the social contexts. We included the interaction between contact and prejudice at time 1, both measured on the between level. In study 2a, the interaction was negative and significant
(β = −0.201, SE = 0.084, P = 0.017), whereas in study 2b, the interaction was negative but not significant (β = −0.008, SE = 0.020,
P = 0.677). Results for study 2b showed that the contextual effect
was not influenced by the mean level of prejudice within a social
context. In study 2a, the contextual effect was even stronger in
social contexts with a high mean level of prejudice. Together, these
results do not support self-selection as a possible alternative explanation of our data on the contextual effect.
4 of 5 | www.pnas.org/cgi/doi/10.1073/pnas.1320901111

Discussion
To conclude, our data show consistently across seven studies
that individuals’ outgroup attitudes are more positive when
living in social contexts in which people have, on average, more
positive intergroup contact. Moreover, we found a consistent
contextual effect of contact on prejudice in each study: indeed,
the effect of intergroup contact between social contexts is
greater than the effect of individual-level contact within contexts. In four studies we provided evidence that this contextual
effect is accompanied by more tolerant social norms that possibly explain the larger effect of intergroup contact on the social-context level of analysis. Thus, positive intergroup contact
is associated with reduced prejudice on a macro- and not
merely microlevel, whereby people are influenced by the behavior of others in their wider social context.
Three key considerations speak to the robustness of our findings. First, results were replicated over seven studies, using a range
of measures (of contact, norms, and prejudice), contexts (regions,
districts, and neighborhoods), respondents (from both majority
and minority groups), and countries. Second, we obtained evidence for the contextual effect both with no statistical controls and
with several controls at the individual and context level. Third, we
demonstrated the contextual effect in two longitudinal studies.
This finding confirms that, over time, the context-level effect of
contact is greater than its individual-level effect, and that contact
impacts prejudice. In sum, we are confident that our findings are
high in generalizability, reliable, and demonstrate an effect from
positive contact to reduced prejudice.
We do, however, acknowledge some limitations of our program of research and hence areas for future research. First, the
measures of some key constructs in some studies were suboptimal (measured with a single indicator, or as difference
scores) because we sought to demonstrate the contextual effect
using both archival and our own data from a wide range of
contexts; notwithstanding, the effect size of the contextual effect is robust across studies (Tables 1 and 2), so we may well
have underestimated the size of the contextual effect. Second,
thus far the longitudinal evidence is based exclusively on
German data, and these results should be replicated in other
contexts. Third, in two of the studies (studies 1a and 1e), context-level controls were not available, although given that we detected
contextual effects in four other studies that included such controls,
it is unlikely that results reported are solely attributable to some
other variable. Finally, in study 1e, we reported a significant
contextual effect for lower status groups in Cape Town, South
Africa, but due to sample size we were unable to disaggregate
results for Coloreds (the numerical majority in this city) and
Blacks (both a numerical and social minority), in a society where
Whites continue to benefit from the historical advantages of their
majority group status. Future research should test the contextual
effect on minority groups who have lower status and are in a
numerical minority.
These findings have two notable implications. First, macrolevel diversity should not be equated with actual intergroup
contact. It is not sufficient to report the proportion of outgroup
members in an area; one must report the extent to which members
of different groups engage in positive contact. Second, contact has
even more beneficial effects than was previously thought (10, 15).
Contact does not merely change attitudes on a microscale, in the
case of those people who experience direct positive contact with
members of the outgroup, nor do interventions on that microlevel
offer the only means of reducing prejudice. Rather, contact also
affects prejudice on a macrolevel, whereby people are influenced by
the behavior of others in their social context. Prior research that has
prioritized the interpersonal nature of contact has ignored its potential widespread impact. Even individuals who have no direct
intergroup contact experience can benefit from living in mixed
Christ et al.
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opportunities for contact, and of course when members of different
groups take up those opportunities and engage in more frequent,
positive, face-to-face contact.

settings, provided that fellow ingroup members do engage in positive intergroup contact: Prejudice is a function not only of whom you
know, but also of where you live.
These findings demonstrate the policy potential of contact at
the context level, because it can be implemented via macrolevel
contexts such as mixed schools, neighborhoods, and workplaces.
Our research demonstrates the value of living in mixed settings
where positive intergroup interaction occurs, over and above positive effects of each individual’s own positive contact experiences.
This potential positive impact of diversity, via intergroup contact,
is, however, constrained by segregation (29), which precludes
contact. The full potential of positive intergroup contact can only
be realized with a reduction in segregation that results in increased
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SI Text
Computation of Contextual Effect. We followed Raudenbush and

Bryk (1) when estimating the contextual effect of intergroup
contact by specifying the following relation:
Level 1 : prejudiceij = β0j + β1 direct intergroup contactCWC + rij ;
[S1]
where prejudiceij is the outcome for respondent i in context j
modeled as a function of the intercept β0j of context j, the slope
β1j for direct intergroup contact in context j, and an error rij. The
predictor, direct intergroup contact, is centered at the group
mean (centering within cluster), removing all between-context
variation in direct intergroup contact and yielding a pooledwithin (i.e., level 1) estimate (βW) for the relation of direct intergroup contact with prejudice. The level 1 coefficients β0j and
β1j are then modeled at level 2. Level 2 coefficients are typically
notated as γ.
Level 2 :

β0j = γ 00 + γ 01 direct intergroup contact Group Mean + u0j
β1j = γ 10;
[S2]

where γ00 and γ10 are the level 1 intercepts, and γ01 is the slope
relating the group mean of direct intergroup contact to the intercepts from the level 1 equation. The slope γ01 captures the
between-context relation between direct intergroup contact (mean
of intergroup contact within contexts) and prejudice. It is important to note that we model a random-intercept model (1) here;
therefore, only the level 1 intercepts have a level 2 residual u0j. The
effect of direct intergroup contact on prejudice at level 1 is fixed,
allowing for no variation in this effect between contexts. A contextual effect is present if γ01 is significantly larger or smaller than
γ10, meaning that the relationship at the aggregated level is stronger or weaker than the relationship at the individual level.
As Eq. S2 shows, at level 2 the group mean is used as an estimate for the level 2 effect of intergroup contact. However,
sampling error in the group mean can cause biased and less efficient estimates of the true population effect (here γ01) with a
consequential biased estimate for the contextual effect, therefore a multilevel latent covariate (MLC) approach that corrects
for the unreliability in the level 2 construct has been recommended, resulting in unbiased estimates of the level 2 effect
(2).* We therefore applied the MLC approach to estimate the
contextual effect of intergroup contact in all studies. We implemented MLC using the maximum-likelihood procedure in
Mplus 6.1 (3). Due to “missingness,” we used full-information
maximum-likelihood estimates with robust SEs. Missing values
in no case exceeded 2.2%.
To assess the effect size of the contextual effect of contact we
used an effect size measure (ES2) proposed by Marsh et al. (4).
The effect size is calculated with the following formula:
ES2 =

2 p B p SDintergroup contact
;
σ 2intergroup contact

[S3]

where B is the unstandardized regression coefficient of the contextual effect in the multilevel model, SDintergroup contact is the SD
of intergroup contact at the social context level, and σ 2 is the
total variance of intergroup contact at the individual level. The
resulting effect size describes the difference in the dependent
Christ et al. www.pnas.org/cgi/content/short/1320901111

variable between two level 2 groups that differ by two SDs on
the predictor variable. This effect size is comparable with Cohen’s
d (5). An effect can be defined as small with d (or ES2) = 0.2,
medium with d (or ES2) = 0.5, and large with d (or ES2) = 0.8.
A prerequisite for estimating the contextual effect of intergroup
contact is sufficient between-level variance in all relevant measures. In studies 1a to 1e, the intraclass correlations (ICC) for all
indicators and the composite measures of direct intergroup contact, ingroup norms, and prejudice were small to large in size (M =
0.17, SD = 0.08, minimum = 0.07, maximum = 0.30), showing
that there was substantial between-level variance. Likewise, ICCs
in studies 2a and 2b were small to medium for intergroup contact,
social norms, and prejudice at time 1 and 2 (M = 0.08, SD = 0.06,
minimum = 0.02, maximum = 0.18), indicating sufficient betweenlevel variability in these measures.
SI Materials and Methods: Sampling Information and
Measures in Study 1 and Study 2
Study 1a. Sampling information. Data came from the first round of the
European Social Survey (ESS) (6). This representative crossnational survey was conducted from September 2002 to October
2003 and covered 22 countries (21 European countries and Israel).
In total, 42,359 face-to-face interviews were achieved. We dropped
all respondents without national citizenship, with place of birth
outside the country of data collection, or who classified themselves
as belonging to a minority ethnic group in their country, resulting
in a reduced sample size for all analyses of n = 36,334 respondents
(for four respondents, regional codes were not available).
As the regional level measure, we used the country-specific indicator variables available in the ESS to group respondents into
regional units corresponding to the nomenclature of statistical units
classification scheme (NUTS) (7). The NUTS classifies European
regions according to socioeconomic, cultural, and historical characteristics (7). Conceptually, the NUTS comprises three different
regional subdivisions that divide each country into large-scale
(NUTS 1), medium-scale (NUTS 2) and small-scale (NUTS 3)
regions. However, the NUTS levels provided by the ESS differed
somewhat between countries. Whereas for the majority of countries, respondents are grouped into NUTS 2 regions, for four
countries, respondents were grouped according to NUTS 1. To
base our analyses on regions of comparable size, we reclassified the
NUTS 2 codes into NUTS 1 codes and recalculated all analyses
using only NUTS 1 regions (n = 91 NUTS 1 regions). The pattern
of results was almost identical compared with the analyses using
the mix of NUTS 1 and NUTS 2 regions. We therefore report only
the results using the original regional codes provided with the ESS
data (n = 248 NUTS 1/NUTS 2 regions). The mean number of

*As Lüdtke et al. (2) have recently shown, the estimation of the contextual effect cannot
only be biased due to sampling error, but also due to measurement error. The authors
(2) distinguished between different approaches to correct for sources of error in estimating contextual effects, proposing a 2 × 2 taxonomy of multilevel contextual models
correcting for no error source, for only one source of error, or for all error sources.
Lüdtke et al. (2) showed in a simulation study that depending on specific data circumstances, the uncorrected and the partial correction approaches can result in biased
estimates of the contextual effect. However, when the data provides only limited information on the level 2 constructs (i.e., small number of groups, low intraclass correlations), partial correction approaches outperform the doubly latent approach. The
authors therefore suggest that researchers juxtapose the different approaches (where
possible) and use the estimates from the different approaches as bounds for the true
parameter. We were able to implement these different approaches in study 1b because
multiple items for intergroup contact and prejudice were available and therefore latent
variables on both levels could be specified. In all approaches, a significant estimate for
the contextual effect emerged, ranging from −0.142 to −0.331.
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respondents per NUTS 1/ NUTS 2 region was M = 146.51. In all
analyses, we controlled for between-country differences, using
country as a level 3 unit in the analyses.
Measures. Direct intergroup contact was measured with a single
indicator: “Do you have any friends who have come to live in
[country] from another country?” (1 = no, none at all, 2 = yes,
a few, 3 = yes, several).†
Prejudice toward foreigners was assessed with four items
(Cronbach’s α = 0.72): “Average wages and salaries are generally
brought down by people coming to live and work here”; “People
who come to live and work here generally harm the economic
prospects of the poor more than the rich”; “If people who have
come to live and work here are unemployed for a long period,
they should be made to leave”; “If people who have come to live
here commit any crime, they should be made to leave” (1 = disagree strongly to 5 = agree strongly).
Social norms were measured with two items (r = 0.61, P <
0.001): “Would you say that [country]’s cultural life is generally
undermined or enriched by people coming to live here from
other countries?” (1 = cultural life undermined to 10 = cultural
life enriched); “Is [country] made a worse or a better place to live
by people coming to live here from other countries?” (1 = worse
place to live to 10 = better place to live).‡
Control variables were age, sex, and education on the individual
level. There were no controls available on the social context level.
Study 1b. Sampling information. Data were obtained from a proba-

bility survey of the German adult population (16 y of age and
older) conducted in May/June 2002, excluding those with a migration background. Respondents were randomly selected from
a two-stage probability sample, resulting in a representative sample
of the German adult population. A total of n = 2,722 respondents
were interviewed by a survey company using computer-assisted
telephone interviews (CATI). These data contain district codes
†

An anonymous reviewer of an earlier version of this paper queried whether respondents
all understand the distinction between “yes, a few” (coded 2) and “yes, several” (coded
3) in the same manner. As an authority on survey methodology has noted, though there
is random and systematic variation in the meanings of some verbal labels to respondents,
“many labels do appear to have sufficiently universal meanings to be used in attitude
measurement in this manner” (9, p. 151). If there were such random and/or systematic
variation in understanding this distinction, this would likely cause an unsystematic relation between contact and prejudice scores at these two levels of the contact measure.
A trend test using regression analysis showed, however, a strong and significant linear
trend between the contact and the prejudice measure (β = −0.66, t = 16.75, P < 0.001)
over the whole scale of contact and prejudice, and a significant but smaller quadratic
trend (β = 0.09, t = 8.61, P < 0.001). Although the linear trend is less steep on higher
ratings in the friendship measure (i.e., between scale point 2 and scale point 3), there is
still a strong relationship between contact and prejudice on the two higher scale points,
as corroborated by a significant difference in prejudice scores between these two scale
points (M = 3.05, SD = 0.85 for respondents with score 2 on the contact measure; M =
2.84, SD = 0.85 for respondents with score 3 on the contact measure; t = 14.02, df = 16,
022, P < 0.001). These results do not support the assumption that respondents vary
systematically in their understanding of the distinction between scale points 2 and 3.
Finally, given that the size of the contextual effect in this study is comparable to those
found in the other studies, we are confident in the robustness and validity of our findings in study 1a.

‡

Exploratory factor analysis of the data from study 1a confirmed that our measures for
norms and prejudice are related, but separable, constructs. In study 1a, we were able to
use multilevel exploratory factor analysis (ML-EFA) as implemented in Mplus (3) to examine the factorial structure for both the norms and prejudice measure on the individual
and social context levels simultaneously. In Mplus, ML-EFA is based on maximum-likelihood estimates, allowing us to compare different factorial solutions by means of fit
statistics known from a structural equation modeling framework. The two within- and
two between-factor solutions (involving separate factors of norms and prejudice on both
levels, respectively) showed the best fit to the data compared with all other possible
combinations (χ2 = 2,771.42, df = 8, P < 0.001; Comparative Fit Index = 0.894; RMSEA =
0.098; Standardized Root Mean Square Residual (SRMR)within = 0.041; SRMRbetween =
0.043). These findings are consistent both with prior theoretical work on the construct
of diversity beliefs (10) and prior empirical work distinguishing diversity beliefs and
prejudice (11). We could not test the factorial structure of norms and prejudice in studies
1d, 1e, and 2b, due to single-item measures of prejudice in studies 1d and 1e, and small
sample size on the social context level in study 2b. Full results of the EFA are available
from the first author.
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that indicate the place of residence of each respondent interviewed. A district is a state organizational unit usually composed
of a big city or a number of smaller cities, towns, or rural areas.
Sizes of districts vary between 35,700 and 3,382,200 inhabitants.
Altogether, Germany is divided into 440 districts, of which 418
districts were sampled. The mean number of observations per
district was M = 6.50 respondents.
Measures. Direct intergroup contact was measured with three items
(“How many of your friends are foreigners living in Germany?”;
“How often have you had an interesting conversation with a foreigner?”; “How often have you been helped by a foreigner?”;
Cronbach’s α = 0.75). All items were answered using four-point
rating scales ranging from 1 = none/never, 2 = few/sometimes, 3 =
fairly many/often, to 4 = very many/very often.
Prejudice toward foreigners was assessed with three items (“If
jobs become scarce, foreigners should be sent back to their home
countries?”; “There are too many foreigners in Germany”;
“Foreigners are a burden for our social security system”; Cronbach’s
α = 0.82). Each item was answered on a four-point rating-scale
(1 = fully disagree to 4 = fully agree).
Control variables were age, sex, and education on the individual
level and an index of regional deprivation (gross domestic product,
unemployment rate, rate of people receiving social welfare) on the
social context level.
Study 1c. Sampling information. The data were collected from midMay to mid-July 2005 as part of the U.S. Citizenship, Involvement,
Democracy Survey conducted by the Center for Democracy and
Civil Society at Georgetown University (8). This national survey is
comprised of 1,001 face-to-face interviews of adults throughout
the United States. We restricted our analyses to White respondents (n = 725) because sample sizes for Blacks, Hispanics, and
Asians were too small for analysis. As the regional level measure,
we used information at the level of census tracts (n = 174). Census
tracts generally have a population size between 1,200 and 8,000
people. The mean number of observations per district was M =
4.08 respondents.
Measures. Direct intergroup contact was measured with one item:
“Now I want to ask you some questions about people you are really
close to, that is, people you feel at ease with and can talk to about
whatever’s on your mind, or call on for help. Though this may include family members, in the questions that follow I will refer to
these people as your close friends. How many of your close friends
are of a different race from yours? By race I mean such groups as
Asians, Blacks, Hispanics, and Whites” (1 = none to 9 = all).
Prejudice toward Blacks, Hispanics, and Asians was assessed
with the difference between an indicator for liking Whites (the
ingroup) and a composite based on three indicators for liking
Blacks, Hispanics, and Asians, respectively (“How do you feel
about the following groups, in general?”; 1 = dislike a great deal
to 11 = like a great deal).
Control variables were age, sex, education, and income on the
individual level, and educational level and income on the social
context level. Moreover, on the individual level, we also controlled for the quantity of close friends (whether ingroup or
outgroup, to control for being more outgoing or sociable, which
may be related to contact and/or prejudice).
Study 1d. Sampling information. The data came from a survey in
England (2009–2010) with n = 868 White British respondents
(level 1) from n = 217 neighborhoods (level 2; mean number of
observations per neighborhood was M = 4.00). Neighborhoods
constituted so-called middle-layer super output areas in England,
which are small geographical units with an average size of 7,200
residents. Data collection was subcontracted to a professional
survey organization that used computer-assisted personal interviewing by trained social survey interviewers, involving face-toface interviews in respondents’ own homes. Random location quota
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sampling ensured that the profile of respondents interviewed in
each neighborhood reflected the profile of the neighborhood with
regard to key demographics (age, sex, working status, and ethnicity).
Data collection took place from October 2009 to February 2010.
Measures. Direct intergroup contact was measured with a single
item: “What proportion of your close friends are from ethnic
minorities?” (1 = none or very few, 2 = a few, 3 = about half, 4 =
a lot, 5 = almost all or all).
Prejudice toward ethnic minorities was assessed with an ingroup
bias measure computed by subtracting the outgroup rating from the
ingroup rating: “How warm or cold do you feel about White British
people?” and “How warm or cold do you feel about ethnic minorities?” (feeling thermometer ranged from 0 = cold to 100 = warm).
Social norms were measured with two items (r = 0.40, P <
0.001): “The mix of different ethnic groups in my neighborhood
enriches local life” and “The mix of different ethnic groups in my
neighborhood creates social disorder” (reverse coded; 1 = definitely disagree, 2 = tend to disagree, 3 = neither agree nor disagree, 4 = tend to agree, 5 = definitely agree).
Control variables were age, sex, and education on the individual
level and an index of multiple deprivation score on the social
context level.

such, the level 2 units were the same districts as in study 1b. We
sampled a random subsample of respondents from study 1b who
agreed to be recontacted for the panel survey (n = 2,363; response
rate = 43%). Therefore, the number of districts was reduced to
n = 345; the average number of respondents within districts was
n = 2.97. Missing data were negligible (<1%). Systematic panel
mortality was negligible.
Measures. The panel included the same indicators for direct intergroup contact (Cronbach’s alphatime 1 = 0.73; Cronbach’s
alphatime 2 = 0.75) and prejudice (Cronbach’s alphatime 1 = 0.81;
Cronbach’s alphatime 2 = 0.82) as used in study 1b.
Control variables were age, sex, and education on the individual
level, and an index of regional deprivation (gross domestic product,
unemployment rate, rate of people receiving social welfare) on the
social context level.

Study 2a. Sampling information. Data were collected as waves 1 and 4
of a multiwave panel study representative of the German adult
population (16 y and above) with no migration background. A
total of 1,024 respondents were interviewed via a survey company
using CATI in both waves in 2002 (time 1) and 2006 (time 2).
These respondents form a part of the sample used in study 1b. As

Study 2b. Sampling information. Data were collected in Germany by
a professional survey organization, using trained social survey
interviewers and CATI (www.mmg.mpg.de/en/publications/
working-papers/2012/wp-12-21/). Respondents were purposefully sampled from neighborhoods varying in their proportional
share of foreign residents, resulting in a two-level hierarchical data
structure with respondents nested in neighborhoods. Fifty neighborhoods (so-called “Wohnviertel”; minimum n = 2,800 residents,
average n = 7,500 residents) from 16 different cities in Germany
were randomly sampled. Data collection took place from May to
July 2010 for wave 1 (n = 1,976) and May to July 2011 for wave 2
(n = 1,056; response rate: 53.44%). The final sample size for this
study was n = 1,056 respondents (level 1) from n = 50 neighborhoods (level 2) who took part at both time points. The average
number of respondents within districts was n = 21.12. Missing data
were negligible (<1%), as was systematic panel mortality.
Measures. Direct intergroup contact was measured with an index
based on the product of two items assessing the frequency and
quality of contact with foreigners within the neighborhood of the
respondents: “In your neighborhood, how often do you talk to
people who are themselves not native Germans or whose parents
are not from Germany?” and “How do you perceive the conversations with immigrants in your neighborhood?”. Both items
were answered on five-point rating scales (1 = never to 5 = daily;
1 = very unpleasant to 5 = very pleasant).
Prejudice toward foreigners was assessed with four items
(Cronbach’s alphatime 1 = 0.72; Cronbach’s alphatime2 = 0.73):
“Foreigners in Germany threaten the German way of life”; “The
values of foreigners living in Germany are incompatible with the
values of Germans”; “Foreigners living in Germany make it more
difficult for Germans to find jobs”; and “Foreigners living in Germany
are a burden on the social welfare system”. The items were answered
on a five-point rating scale (1 = fully disagree to 5 = fully agree).
Social norms were measured with two items (rtime 1 = 0.48, P <
0.001; rtime2 = 0.48, P < 0.001): “It is enriching for a city when
people come from different backgrounds and cultures” and “Muslims living in Germany should have the right to build mosques,
including in your own neighborhood”. The items were answered on
a five-point rating scale (1 = fully disagree to 5 = fully agree).
Control variables were age, sex, and education on the individual
level, and unemployment rate on the social context level.
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Study 1e. Sampling information. Data came from a city survey in
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Prejudice toward White South Africans was measured with one
item asking how much the respondents felt that White South
Africans can be trusted (1 = cannot trust them at all to 5 = all can
be trusted). This item was reverse coded for the analyses, so that
high scores denoted prejudice.
Social norms were measured with four items (Cronbach’s α =
0.86): “How important do you think it is to have people from
different racial backgrounds in your workplace, or place of study?
”; “How important do you think it is to have people from different racial backgrounds among your friends?”; “How important
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have people from different racial backgrounds in South Africa?”
(1 = not at all important to 5 = very important).
Control variables were age, sex, and education on the individual
level. There were no controls available on the social context level.
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Table S1. Unstandardized estimates (SE in brackets) for model 2
in study 2b
Study 2b
Model 2
Level 1
contacttime1 → contacttime2
prejudicetime1 → prejudicetime2
contacttime1 → prejudicetime2
prejudicetime1 → contacttime2
normstime1 → normstime2
contacttime1 → normstime 2
normstime1 → prejudicetime2
Level 2
contacttime1 → contacttime2
prejudicetime1 → prejudicetime2
contacttime1 → prejudicetime2
prejudicetime1 → contacttime2
normstime1 → normstime2
contacttime1 → normstime 2
normstime1 → prejudicetime2
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β (SE)

P

0.636
0.569
−0.007
−0.239
0.056
0.051
0.004

(0.039)
(0.031)
(0.004)
(0.244)
(0.035)
(0.006)
(007)

<0.001
<0.001
0.089
0.327
0.108
<0.001
0.615

0.989
0.467
−0.043
4.028
0.391
0.084
−0.146

(0.160)
(0.221)
(0.015)
(2.492)
(0.146)
(0.030)
(0.057)

<0.001
0.034
0.006
0.106
0.007
0.005
0.011
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