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A landmark study published in PNAS [C6té S, House J, Willer R
(2015) Proc Natl Acad Sci USA 112:15838-15843] showed that
higher income individuals are less generous than poorer individ-
uals only if they reside in a US state with comparatively large eco-
nomic inequality. This finding might serve to reconcile inconsistent
findings on the effect of social class on generosity by highlighting
the moderating role of economic inequality. On the basis of the
importance of replicating a major finding before readily accepting
it as evidence, we analyzed the effect of the interaction between
income and inequality on generosity in three large representative
datasets. We analyzed the donating behavior of 27,714 US house-
holds (study 1), the generosity of 1,334 German individuals in an
economic game (study 2), and volunteering to participate in chari-
table activities in 30,985 participants from 30 countries (study 3). We
found no evidence for the postulated moderation effect in any
study. This result is especially remarkable because (i) our samples
were very large, leading to high power to detect effects that exist,
and (ii) the cross-country analysis employed in study 3 led to much
greater variability in economic inequality. These findings indicate
that the moderation effect might be rather specific and cannot be
easily generalized. Consequently, economic inequality might not be
a plausible explanation for the heterogeneous results on the effect
of social class on prosociality.
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E conomic inequality has been on the rise around the world for
several decades (1, 2), and researchers from several disci-
plines have investigated the antecedents, correlates, and conse-
quences of this increasing economic divide (3-5). Mostly
negative effects have been reported, and not only in the eco-
nomic domain but also including increases in health and social
problems [e.g., increased drug use, higher obesity, more violent
crimes, higher imprisonment rates, lower interpersonal trust (6,
7)], ultimately leading to lower levels of life satisfaction in the
population (8-10) (but see refs. 11-13 for positive and null ef-
fects of inequality on well-being and happiness).

An additional negative consequence was recently reported in
PNAS, where Coté et al. (14) provided evidence that economic
inequality leads higher income individuals to be less generous
than low-income individuals. Their study is important for several
reasons: (i) It has policy implications because the negative ef-
fects of economic inequality on outcomes that are desirable for a
society are important issues for the public, (ii) it shows how a
macroeconomic variable measured on the state level (economic
inequality) can interact with a sociological variable (social class)
to affect a psychological variable (prosocial behavior), and (iif) it
has the potential to reconcile the debate on why findings on the
association between social class and prosocial behavior have
been inconsistent.

This debate began with two influential psychological studies in
which Piff et al. (15, 16) reported that individuals from higher
social classes behaved more unethically and were less charitable,
less trusting, and less generous than individuals from a lower
social class. The authors explained this negative effect of social
class from a social-cognitive perspective (17): Individuals from
lower social classes are more attuned to the welfare of others as a
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way to adapt to their more hostile environments, and are thus
more likely to be compassionate (18) and to engage in other
beneficial prosocial behavior (15). On the other end of the
continuum, the abundant resources enjoyed by upper-class in-
dividuals lead to an individualistic focus on their own internal
states, goals, motivations, and emotions (15, 16, 18, 19; recently
reviewed in refs. 17, 20, 21).

However, other researchers from various disciplines have not
been able to confirm the negative effects of higher social class on
prosocial behaviors and observed either no associations or even
effects in the opposite direction. Such research has employed a
large number of diverse behaviors as indicators of prosociality,
such as making charitable donations (22, 23), volunteering (23-25),
behaving prosocially in economic games (23, 25, 26), returning lost
letters (27, 28), helping others (23), and being compassionate and
empathetic (29). This research also includes two failed but high-
powered direct replications of studies reported by Piff et al. (16) on
the effect of social class on unethical activities (30, 31).

What might explain the discrepant results? Piff and Robinson
(20) argued that moderating variables might be responsible for
the heterogeneous effects of social class on prosociality, thus
qualifying the “having less, giving more” main effect reported by
Piff et al. (15). Indeed, Coté et al. (14) identified such a mod-
erator when they found that the negative effect of social class on
prosociality could be observed only when economic inequality
was high. By contrast, when economic inequality was low, social
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class and prosocial behavior were even positively related, whereas
they found no effects when all participants were considered to-
gether. Specifically, higher income individuals were less generous
in an economic game than poorer individuals only when they re-
sided in a US state that was plagued by comparatively large eco-
nomic inequality (study 1) or only when a perception of high
inequality was induced experimentally (study 2). Different levels
of economic inequality may thus explain why individuals from a
lower social class were more generous in the US sample (a country
with comparatively high inequality) of Piff at al. (15), whereas we
(23) found the opposite effect in a German sample (a country with
lower inequality). The explanation for this moderating effect is
that in less equal environments, higher income individuals per-
ceive a wider gap between themselves and low-income individuals,
which leads higher income individuals to have a sense of entitle-
ment and ultimately reduces their prosocial behavior (14, 20).

In sum, the “inequality as a moderator of the relation between
social class and prosociality” explanation seems to be theoreti-
cally compelling and empirically sound. However, can one article
comprising two studies really provide a definitive answer and
resolve the debate on the effects of social class on prosocial
behavior? Certainly not. A few conceptually related recent
studies might be interpreted as additional evidence in support of
the central claim of Co6té et al. (14). From 1917 to 2012, higher
income individuals in the United States donated less in years
when inequality was high than in years when inequality was low
(32). In the laboratory, individuals with more resources in a
public goods game acted more selfishly when resources were
markedly unequal than when resources were more equally dis-
tributed (33), at least as long as resource inequality was visible to
the participants (34). Finally, passersby in a wealthy area sup-
ported a “millionaire tax” less often in the presence of a
homeless person (a signal of inequality) than in the presence of a
professional-looking person (35).

At the same time, other conceptually related findings might be
interpreted as evidence against the claim of Coté et al. (14).
First, experimentally inducing a tendency to accept and endorse
inequalities in society moderated the relation between individual
power and charitable giving, but in exactly the opposite direction
than what would be expected from the previously described
studies. When instructed to provide reasons in support of soci-
etal inequality, individuals high in power donated more, whereas
when instructed to provide reasons against societal inequality,
those low in power behaved more generously (36). Second, not
only did millionaires give more in economic games than any
other group studied in the literature before but they were also more
generous toward individuals with lower incomes in a setting with
high inequality (dictator game: the other participant could not
punish unfair behavior) compared with a more equal setting (ulti-
matum game: the other participant could punish unfair behavior)
(37). Third, in a natural experiment in Indian schools, integrating
poor students into elite private schools, and thus making economic
inequality salient, led students from affluent families to be more
prosocial, generous, and egalitarian (38).

In view of this inconclusive current state of studies and recent
evidence for a rather low rate of successful replications in psy-
chology (39), the issues of reproducibility and replicability are
major issues not only in psychology but in science in general (40).
For instance, the National Academy of Sciences organized a
colloquium on this issue (41) and initiated a committee on re-
producibility and replicability in December 2017 (42). We sup-
port the idea that replications should become the norm rather
than the exception before new findings are readily accepted,
even when such findings appear to be plausible and desirable
(43, 44). As the importance of a study increases, it is even more
essential to confirm the reproducibility and replicability of that
research, and importance might be defined through a study’s
theoretical weight, societal implications, influence through cita-
tions, or mass appeal (45). As argued above, all these descriptors
of importance are fulfilled for the association between social
class and prosociality in general and especially for the potential
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moderating effect of economic inequality. For these reasons, we
sought to test whether we would be able to find this Income x
Inequality interaction in three large datasets that we analyzed pre-
viously regarding the effects of social class on prosocial behavior
(23). Data and analysis scripts are provided at https://osf.io/b6m2r/.

Study 1

In study 1, we tried to replicate the Income x Inequality in-
teraction in a large and reasonably representative US sample, the
American Consumer Expenditure Survey (CEX) (46). In this
survey, households from 41 US states were asked about their
yearly household income and the amount of charitable contri-
butions they made during the last 3 mo in four quarterly inter-
views across a year. We used CEX data collected between 2005
and 2012. By using different inclusion criteria, we created two
samples for our main analysis: For sample A, we included only
households that participated in all four interviews within a
given year and for which all variables relevant for our analyses were
available (n = 27,714). This inclusion criterion maximized data
quality at the expense of excluding many households. For sample B,
we relaxed the demands on data quality to maximize sample size
and included households that participated in at least two of the four
interviews (n = 43,739). If necessary, the yearly amount of donations
was extrapolated from the available information (more information
about the CEX data and our samples is provided in SI Appendix,
Supplementary Information Text).

The mean after-tax household incomes were $68,204 (SD =
61,822) and $65,188 (SD = 61,859) in samples A and B, re-
spectively. Because the distribution of the income variable was
skewed (skewness of 2.35 and 2.50), with more household incomes
below the mean and some households with very large incomes
(medians of $50,817 and $47,499), we logarithmized the income
variable. On average, 0.39% and 0.35% of a household’s after-tax
income was donated, and 55.32% and 61.94% of households
reported donating nothing during the year. Households that
reported donating more than 100% of their yearly income were
removed from the main analyses (eight and 12 households).

As a measure of economic inequality between states, we used
Gini coefficients, which range from 0 (perfect equality) to 1
(maximal inequality). We retrieved 5-y Gini coefficients from the
American Community Survey (47) for the year 2012. Gini co-
efficients were based on the pretax household income and varied
from 0.413 (Alaska) to 0.532 (District of Columbia) between
states (mean = 0.457, SD = 0.022). An overview of the states
included in our analysis, along with the corresponding sample size
and the Gini coefficients, is provided in SI Appendix, Table S1.

In our main analysis, we estimated a multilevel Tobit model
that adequately dealt with both the nested structure of our data
(participants were nested in states) and the zero inflation in the
donation variable (more than 50% of households reported do-
nating nothing during the year). In this model, the amount of
donations (as percentage of income) was predicted by logarith-
mized household income, state-level inequality (Gini coeffi-
cients), and the cross-level interaction of these two variables.
Analogous to the study of Coté et al. (14), income was grand
mean-centered, Gini coefficients were centered across states,
and covariation was allowed between random slopes and random
intercepts.*®

*We grand mean-centered income to test the same statistical hypothesis as Coté et al.
(14), that is, the interaction of grand-mean—centered income and across-states—centered
Gini indices. However, grand-mean—centered income might be problematic because it
includes (/) differences in income between persons within states and (ii) differences in
average income between states. In our view, to investigate the hypothesis of whether
effects of income on generosity observed within states differ between states with differ-
ent levels of inequality, it would be more accurate to test the pure cross-level interaction
of within-states—centered household income and across-states—centered Gini indices (see
ref. 48). We report results for such an analysis in S/ Appendix, Table $S13 (study 1) and S/
Appendix, Table $14 (study 2). Results were not substantially different, however, because
income varies much more within states than between states, thus minimizing the differ-
ences between the two analyses. For study 3, this methodological issue did not matter
because we standardized income within countries to account for different currencies.
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Table 1. Study 1: Results of the multilevel Tobit model
predicting amount donated to charity in percentage of
household income (American CEX)

Sample A Sample B
Variable b P b P
Intercept -1.59 <0.001 -2.09 <0.001
Household income 0.40 <0.001 0.49 <0.001
State-level inequality -4.77 0.226 -5.43 0.169
Income x Inequality -3.40 0.308 -4.28 0.143

Households are nested in 41 US states (including the District of Columbia).
Household income was logarithmized and grand mean-centered; state-level
inequality (Gini index) was centered across states. Sample A includes only
households with complete data (n = 27,714), and sample B includes all
households that participated in at least two of the four interviews (n =
43,739). SEs and z values are provided in S/ Appendix, Table S2.

The results for sample A (n = 27,714) and sample B (n =
43,739) are presented in Table 1. Most importantly, the inter-
action between income and inequality was not significant in either
sample (b = -3.40, P = 0.31; b = —4.28, P = 0.14). Instead, we
observed a significant positive main effect of household income on
donations (b = 0.40, P < 0.001; b = 0.49, P < 0.001) but no main
effect of state-level inequality. In addition, we computed the effect
of income on the amount of donations separately for each of the
41 states. Fig. 14 illustrates this result. The effect of income in-
deed varied substantially between states, but the size of this effect
was not related to state-level inequality (Gini indices), reflecting
the nonsignificant interaction in our analyses.

>

Study 1: Effects of Income on Donating
Sample A (n = 27,714)

B Study 2: Effects of Income on Points Given
Player 1 (n =1,781)

We also conducted several robustness analyses. First, we
specified a model that was identical to the one used by Coté et al.
(14), that is, a linear mixed model with nonlogarithmized income.
Second, we used a logistic multilevel model with no donating versus
donating as the dependent variable. Third, we analyzed two addi-
tional samples with other inclusion criteria. Fourth, we used year-
specific Gini coefficients to consider differences in economic in-
equality across years in which households were interviewed. Fifth,
we conducted analyses that included households with donations
that exceeded 100% of their yearly income. However, in none of
these robustness analyses was the interaction between in-
equality and income on percentage of donations significant
(results are provided in SI Appendix, Tables S3-S7).

To summarize, we did not find the postulated interaction be-
tween household income and state-level inequality on generosity
in any of our analyses, although our sample sizes (n = 27,714 and
n = 43,739) were 18- and 29-fold larger, respectively, than the
sample size (n = 1,498) of Coté et al. (14). One could argue,
however, that the CEX dataset included households from only 41
US states, whereas Coté et al. (14) analyzed participants from all
51 states (from n = 2 to n = 166 participants from each state; ST
Appendix, Table S1) and that, for this reason, the power of our
analysis to detect the cross-level interaction might actually not
have been higher than that in the study by Coté et al. (14) despite
our much larger sample size. For this reason, we conducted a
Monte Carlo power analysis with 1,000 simulations to estimate
the power to detect the cross-level interaction reported in study 1
of Coté et al. (14) at an alpha level of 0.05 (the code for the
power analysis is provided at https://osf.io/b6m2r/ and explained
in detail in ST Appendix, Supplementary Information Text). The
simulations showed that even for our smaller sample A, the
statistical power was above 99.9% (in 1,000 simulations, there

C Study 3: Effects of Income on Volunteering
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Fig. 1. Association between generous behavior and income in each of the states (or countries) for each of our analyses. Single dots display, separately for

each state, the regression coefficients when predicting generous behavior [study 1 (A): amount of donations in percentage of income; study 2 (B): points
transferred to another player in an economic game; study 3 (C): volunteering to participate in charitable activities] by logarithmized household income (for
study 2, states with fewer than 10 observations were not included in the figure). Error bars represent the 95% confidence interval for each of these state-
specific regression coefficients. The blue line displays the linear association between state-level economic inequality (Gini coefficients) and the state-specific
regression coefficients (weighted by sample size), with the light blue area showing the SE for this association. The figure shows that the association between
generous behavior and income does not become negative with increasing state-level income inequality as suggested by Coté et al. (14). Instead, we found
neither an increase nor a decrease in regression coefficients in studies 1 and 2 and even an increase in study 3. This reflects the nonsignificant interaction
effects in studies 1 and 2 and the significant positive interaction effect in study 3 (results are provided in Tables 1-3).
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was not even one simulation in which the cross-level interaction
was not significant), demonstrating that our statistical power was
indeed more than sufficient and that we could safely conclude
from the null finding that there was indeed no interaction effect
in our study.

Study 2

Nevertheless, because the real-life generous behavior in study 1
was not directly observed but was instead self-reported, such
reports have the potential to be biased by self-presentation
strategies, and higher income individuals may be particularly
affected by such strategies. Thus, in study 2, we attempted to
replicate the postulated Income x Inequality interaction with
data from the German Socio-Economic Panel (SOEP) (49), a
nationally representative longitudinal survey of private house-
holds in Germany (50). In 2003-2005, a randomly selected
subsample was asked to play an economic game that was similar
to the one used by Co6té et al. (14) in that participants could
behave generously by giving money to another player. We had
information on behavior in the economic game and income for
1,334 participants (678 women), with a mean age of 49.3y (SD =
17.2) and a mean household income of 33,395€ (SD = 18,118,
median = 30,392€; more information is provided in SI Appendix,
Supplementary Information Text).

In the economic game, participants were assigned the role of
either player 1 or player 2 (667 participants each). Both players
received 10 points as seed capital and could either keep these
points for themselves or fully or partially allocate them to the
other player. For nontransferred points, players earned 1€, and
for received points, they earned 2€. Because player 2’s decision
was made after being told how many points player 1 transferred
to him or her, we controlled for the number of points sent by
player 1 when we analyzed player 2. Please note that player 2 was
not allowed to send back the points received from player 1 (i.e.,
both players could send between 0 and 10 points). Participants
had the opportunity to play the game three times in the years
2003-2005.

Similar to the United States, Germany is divided into several
federal states (totaling 16). As a state measure of economic in-
equality, we retrieved the 2005 Gini coefficients from the Ger-
man Federal Statistical Office (51). The Gini coefficients were
based on posttax household income and ranged from 0.24
(Saxonia) to 0.32 (Hamburg) (mean = 0.281, SD = 0.022).

We estimated two linear multilevel models (one for player 1
and one for player 2) with three levels (observations nested in
participants nested in states) predicting the amount given in the
economic game by logarithmized household income, state-level
inequality (Gini coefficients), and the cross-level interaction of
these two variables. The results for the model are presented in
Table 2. Most importantly, the interaction between income and
inequality was not significant for player 1 (b = 7.73, P = 0.53) or
for player 2 (b = 1.03, P = 0.88). Instead, similar to study 1, we
observed an at least marginally significant positive main effect of
household income (player 1: b = 0.57, P = 0.005; player 2: b =
0.27, P = 0.063) but no robust main effect of state-level in-
equality. Fig. 1B shows the effect of income on the transferred
points separately for each of the German federal states. The size
of this effect was not related to the state-level economic in-
equality (Gini coefficients) for either player.

For a better comparison with the analyses provided by Coté
et al. (14), we also analyzed our model with nonlogarithmized
household income. Again, the interaction between income and
inequality was not significant for player 1 or for player 2. Results
for this analysis are presented in SI Appendix, Table SO.

As in study 1, we estimated the statistical power for finding a
significant interaction using Monte Carlo simulations based on
the effects reported by Coté et al. (14). However, we were not
able to conduct a direct power simulation for the three-level
mixed model on the basis of the effects reported by Coté et al.
(14) because those data had a two-level structure. Therefore, we
conducted two different two-level power analyses to estimate the
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power of our study 2. As a lower bound estimate, we computed
the power for our study assuming that every participant was
assessed only once instead of up to three times, which obviously
strongly underestimated the true power. As an upper bound
estimate, we computed the power under the assumption that all
of our observations were independent (more information on the
power analyses is provided in SI Appendix, Supplementary In-
formation Text). Because both the overall number of participants
and the number of states were smaller than in study 1, the sta-
tistical power of study 2 was also substantially lower, with power
estimated to lie between 65.2% and 87.4% for the analysis of
player 1 and between 63.6% and 81.8% for the analysis of player
2. Nevertheless, our results are still indicative of a null effect for
the Income X Inequality interaction because we did not observe
a significant interaction for either of the two players, and be-
cause the combined statistical power to find a significant effect in
at least one of the two analyses was between 86.9% and 98.6%.
It should be noted that the average state-level Gini coefficient
was substantially lower in Germany (mean = 0.281 in our study
2) than in the United States [mean = 0.459; value taken from
study 1 of Coté et al. (14)]. However, these state-level Gini co-
efficients between the United States and Germany are not di-
rectly comparable because they are based on pretax or posttax
income, respectively. On a country level, Gini estimates calcu-
lated in a comparative fashion are provided by the Standardized
World Income Inequality Database (SWIID) (52) and suggest
that the difference between the United States and Germany in
economic inequality is actually much smaller. Gini estimates
based on pretax, pretransfer market income are not different at
all between the United States and Germany (0.495 for the
United States and 0.511 for Germany), and only when estimates
are based on posttax, posttransfer disposable income is in-
equality somewhat lower in Germany (0.370 for the United
States and 0.284 for Germany; all estimates are for 2005). Most
important for our analysis, however, variability in the Gini co-
efficients was similar between German federal states in our study
2 (SD = 0.0217) and between US states in the original study by
Coté et al. (SD = 0.0224) (14), showing that both studies suffered
from relatively low heterogeneity in income inequality. Thus, for
our next study, we decided to analyze data from different
countries rather than from different states in one country so that
we could test for the interaction in data with much greater var-
iability in inequality, including countries with Gini coefficients
lower than in Germany and higher than in the United States.

Table 2. Study 2: Results of the multilevel linear model
predicting number of points given to another player in the
economic game (German Socio-Economic Panel)

Player 1 Player 2

Variable b P b P
Intercept 5.07 <0.001 4.84 <0.001
Household income 0.57 0.005 0.27 0.063
State-level inequality 10.36 0.081 1.08 0.850
Income x Inequality 7.73 0.526 1.03 0.879
Year

2004 0.31 0.006 -0.04 0.735

2005 0.56 <0.001 0.09 0.445
Received by player 1 0.39 <0.001

Model for player 1: 1,781 observations of n = 667 participants, nested in
14 federal German states. Model for player 2: 1,798 observations of n = 667
participants, nested in 13 federal German states. Logarithmized household
income and points received by player 1 were grand mean-centered; state-
level inequality (Gini index) was centered across states, and the year was
dummy-coded with 2003 as the reference year. SEs and z values are provided
in SI Appendix, Table S8.
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Study 3

For this aim, in study 3, we analyzed data from the International
Social Survey Program (ISSP) (53), which annually collects
representative data for different countries from all over the
world. In 1998, the ISSP survey contained a question about how
often participants volunteered to participate in charitable activ-
ities in the past 12 mo. Overall, 73.79% reported that they did
not volunteer to participate in charitable activities; 13.35% in-
dicated yes, once or twice; 5.04% indicated yes, three to five
times; and 7.82% indicated yes, six or more times. In total, we
had information on volunteering and household income for
30,985 participants from 30 countries (16,366 women; mean
age = 45.22 y, SD = 16.72; more information is provided in S/
Appendix, Supplementary Information Text).

To measure country-level income inequality, we used Gini es-
timates from the SWIID (51) for 1998. Based on the disposable
income, Gini estimates varied from 0.227 (Denmark) to 0.486
(Chile), and variability was much larger than in the other studies
(mean = 0.309, SD = 0.060). For market income, Gini estimates
varied from 0.364 (Bulgaria) to 0.528 (Chile) (mean = 0.461, SD =
0.040). Given the large heterogeneity in income inequality across
countries and the large sample size, it is not surprising that we
had an extremely high statistical power of above 99.9% to find an
effect of the size reported by Coté et al. (14).

In our main analysis, we estimated a multilevel Tobit model
that adequately dealt with the zero inflation in the volunteering
variable (more than 70% of the participants reported that they
did not volunteer). In this analysis, participants were nested in
countries, and the amount of volunteering was predicted by
logarithmized household income (standardized per country to
account for the different currencies), country-level inequality
(Gini coefficients), and the cross-level interaction of these two
variables. The results are presented in Table 3. The analyses
showed a significantly positive interaction between income and
inequality both for Gini estimates based on disposable income
(b = 1.82, P = 0.004) and for Gini estimates based on market
income (b = 2.26, P = 0.028). Fig. 1C illustrates this interaction
by showing that in countries with greater economic inequality,
the effect of income on volunteering was more positive (the
wealthier volunteered more) than in countries that had greater
equality. Thus, the direction of the interaction was opposite the
effect postulated by Coté et al. (14). In addition to the interac-
tion effect, we found marginally significant general positive effects
of income and no main effects of economic inequality.

For a better comparison with the analyses provided by Coté
et al. (14), we also analyzed hierarchical linear models with
nonlogarithmized household income. Finally, we computed a
multilevel logistic regression in addition to our main analysis,
with the dichotomous answer “volunteering” versus “no volun-
teering” as the dependent variable. Again, the interaction be-
tween income and inequality was positive in all of these analyses
(81 Appendix, Tables S11 and S12).

Discussion

In two studies involving US samples, Coté et al. (14) reported
evidence that only under high economic inequality were higher
income individuals less generous in an economic game than
lower income individuals. We were not able to find this mod-
eration effect () in a similar, but about 20-fold larger, US sample
with donating behavior as a real-life measure of generosity; (i)
for a similar behavioral measure of generosity in a German
sample; and (iii) in a large-scale cross-country analysis of
generosity with much greater variability in economic inequality.
We were able to rule out the possibility that low statistical power
might have caused these null effects. Indeed, the statistical
power was extremely high (>99.9%) in studies 1 and 3 and at
least sufficient (>80%) in study 2. Furthermore, in study 3, we
even found a significant interaction effect in the direction op-
posite the one postulated by Coté et al. (14). Besides this central
result of our study, we also did not find any evidence for negative
main effects of high economic inequality or high income on any

Schmukle et al.

Table 3. Study 3: Results of the multilevel Tobit model
predicting volunteering to participate in charitable activities (ISSP)

Disposable Market income
income inequality inequality
Variable b P b P
Intercept -1.57 <0.001 -1.57 <0.001
Household income 0.07 0.063 0.07 0.076
Country-level inequality 2.58 0.328 0.65 0.871
Income x Inequality 1.82 0.004 2.26 0.028

n = 30,985 participants, nested in 30 countries. Logarithmized household
income was standardized for each country to account for the different cur-
rencies, and country-level inequality (Gini index) was centered across coun-
tries. Disposable income = posttax, posttransfer income; market income =
pretax, pretransfer income. SEs and z values are provided in S/ Appendix,
Table S10.

of our measures of generosity. Instead, the results even suggested
a positive effect of income on generosity in many of our analyses,
confirming our previous analyses with the same datasets (23).

There are multiple possible and not necessarily mutually ex-
clusive explanations for why we failed to detect the interaction
reported by Coté et al. (14). One explanation might be that our
measures were not comparable to those used by Coté et al. (14)
and might not have measured generosity. According to the
Greater Good Science Center at UC Berkeley, however, gener-
osity is defined as the “virtue of giving good things to others freely
and abundantly . . . money, possessions, time, attention, aid, en-
couragement” (ref. 54, p. 8) and charitable giving and volunteering
(the dependent variables in our studies 1 and 3) are explicitly
mentioned as “generally recognized forms of generosity” (ref. 54,
p. 8). Coté et al. (14) also used such a broad definition of gen-
erosity and explicitly referred to behaviors such as donating, vol-
unteering, and not behaving unethically in their article. In fact,
they aimed to explain the discrepancy in the effects of social class
between the studies of Piff et al. (15) and Korndorfer et al. (23) by
introducing inequality as a moderator. Because we used the same
datasets and dependent variables as Korndorfer et al. (23), the
dependent variables in our analyses can be concluded to meet the
definition of generosity used by Coté et al. (14).

Second, Coté et al. (14) observed the interaction in both an
observational study and an experimental study, and we failed to
replicate only the observational part. Thus, the experimental
effect could still be replicable. For purposes of illustration,
imagine a scenario in which the experimental effect was repro-
ducible but the observational effect was not. In this case, an evi-
dent explanation would be that experimentally manipulating
income inequality by showing bogus pie charts to Amazon Me-
chanical Turkers (of which 28.5% did not pass the comprehension
checks for the inequality manipulation) is simply not equivalent to
living in a more or less unequal state; that is, it is a likely expla-
nation that the experimental manipulation lacks external validity.

A third potential explanation for the discrepant results is that
Coté et al. (14) analyzed differences in economic inequality only
between US states and that these are rather small in comparison
to differences between countries. A priori, however, it should be
easier to find inequality effects in data from multiple countries,
which show larger variance in economic inequality, than in data
from only the United States. Nevertheless, we did not find any
evidence for an effect of the interaction between economic in-
equality and income on generosity in either intercountry or US data.

Thus, at a minimum, our findings indicate that the moderation
effect identified by Co6té et al. (14), as interesting and plausible
as it seems, might be rather specific and cannot be easily gen-
eralized to different samples or to other measures of generosity.
Consequently, economic inequality might not be a plausible ex-
planation for the heterogeneous results on the effect of social
class on prosocial and unethical behaviors as previously suggested
(20; publication bias of low-powered studies as an alternative
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explanation is discussed in ref. 55). A further argument against the
inequality as a moderator explanation is that the original studies
showing the negative effect of higher social class published by Piff
et al. (15) were conducted in California with a Gini index of 0.475,
but Coté et al. (14) did not observe any effects of income on
generosity in states with this level of economic inequality, and thus
failed to replicate the findings of Piff et al. (15): “The association
between income and generosity was significantly negative in states
with Ginis of 0.485 or higher. By contrast, the association between
income and generosity was significantly positive in states with
Ginis of 0.454 or lower” (ref. 14, p. 15839). We also analyzed the
effect of income on generosity for participants from California
(n = 166) with the data used by Coté et al. (14) and found no
significant effect (b = —0.03, P = 0.13).
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To conclude, we were not able to replicate the previously
published finding that economic inequality moderates the effect of
income on generosity (14). In three studies comprising large and
reasonably representative datasets from different countries, we did
not find any evidence for the interactive effect of individual in-
come and state- or country-level inequality on diverse outcomes of
generosity.
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