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Past research hypothesized that men and women differ in their tendency to
cooperate with strangers in situations that involve a conflict of interests.
However, recent empirical research has provided converging evidence that
men and women cooperate to a similar extent, and that differences in
cooperation can emerge in response to specific situational and societal con-
texts. Here we analyse six decades of empirical research on human
cooperation using social dilemmas (1961–2017, k = 126) conducted across
20 industrialized societies, testing pre-registered hypotheses derived from
evolutionary theory and social role theory. Overall, our findings revealed
little-to-no evidence for an association between gender and cooperation
using different meta-analytic approaches. We did not find within-study
differences in cooperation between men and women (d = 0.011, 95% CI
[−0.038, 0.060]). However, cooperation was slightly higher across studies
with predominantly female samples (k = 972). In addition, contrary to our
predictions, gender differences in cooperation did not emerge in response
to the degree of conflicting interests in the situation, and societal levels of
gender equality and economic development. We discuss the implications
of these findings for our understanding of gender differences in cooperation.

This article is part of the theme issue ‘Cooperation among women:
evolutionary and cross-cultural perspectives’.
1. Introduction

Modern societies have pervasive inequalities in economic and social out-
comes between men and women. Such disparities result in less opportunities
for women to hold positions of economic and political power [1], and have
often been explained by the assumption that men and women differ in their
cooperative attitudes. Widely shared beliefs about gender roles ascribe
women with more other-oriented, communal, and caring attributes, which
convey lower social status than the competitive, agentic and self-enhancing
attributes ascribed to men [2]. These gender-typical attributes might predict be-
haviour in situations of conflict between self-interest and collective welfare, and
might contribute to reinforce and legitimize existing inequalities [3]. However,
existing empirical evidence supporting gender differences in cooperation is
mixed, including studies showing that men cooperate more than women
[4–6], and also no gender differences at all [7,8], supporting the more general
assumption that men and women respond differently to specific features of
the context of the interaction [9]. Thus, it becomes key to understand not
only whether, but also in which context such gender differences in cooperation
may emerge.

To answer these questions, in this work we meta-analysed data from six
decades of empirical studies conducted between 1961 and 2017 examining
the relationship between participants’ gender and cooperation in highly stan-
dardized social dilemma paradigms where individuals make costly decisions
to cooperate to increase collective welfare under specific interdependent
payoff structures (described in detail in the methods section). We aimed to
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(i) extend research on the contextual factors underlying
gender differences in cooperation, (ii) examine the role of
the broader cultural and institutional context, and (iii) repli-
cate previous meta-analytic work on gender differences in
cooperation.

Over the last decades, research investigating gender
differences in cooperation relied on prominent theoretical fra-
meworks to understand whether men and women respond
differently to social dilemmas and whether any differences
emerge in response to specific contextual factors: social role
theory and evolutionary theory. According to social role
theory, gender differences in social behaviour originate from
the interplay between physical specialization between the
sexes (e.g. reproductive abilities) and social influences [10].
Individuals are exposed to gender-specific family and
employment role configurations in which men are primarily
involved in agentic tasks and women in communal activities
[2]. Such experiences are then internalized and reinforced
through socialization processes, giving rise to shared norma-
tive expectations for men that conform to the society
prevailing division of labour [11]. According to this perspec-
tive, women are hypothesized to be more cooperative than
men in situations with a communal focus, because of the
characteristics of gender-related stereotypes (i.e. higher com-
munality and care for others’ welfare) [12], while men tend to
display prosocial behaviour in situations with an agentic
focus (e.g. that provide opportunity to secure status) [2]. Fur-
thermore, such gender differences based on social roles might
be reduced over time while societies transition toward more
egalitarian role configurations. Although women’s greater
communal orientation has been mainly theorized to apply
to close relationships [13], such hypothesis can be extended
to other-oriented behaviours toward strangers as well [12].

According to evolutionary accounts, gender differences in
social behaviours emerged from the adaptive strategies that
men and women respectively evolved in response to specific
challenges and selective pressures faced in their ancestral
environment [14]. For example, the ability to establish and
rely on strong, large, coalitions of same-sex individuals could
have been an adaptive strategy to succeed in sex-differentiated
ancestral challenges such as hunting, trading or warfare
[15,16]. Thus, interactions with same-sex partners [17], pro-
longed over time [18], and involving a large number of
individuals [15] could prompt greater cooperation for men as
compared to women. Predictions derived from these two
theoretical frameworks have been tested in a meta-analysis
that found greater cooperation from men in same-sex and
repeated interactions, but greater cooperation from women in
larger groups and more recent studies [12]. However, these
theories make predictions about additional situational and
societal dimensions that might moderate the relation between
gender and cooperation that have not yet been tested.

The degree of conflict of interests characterizing the situation
is a feature that can elicit differential responses in cooperation
from men and women. Situations involving high conflict of
interests expose individuals to greater vulnerability for coopera-
tive behaviours to be exploited, as relatively higher gains can be
achieved fromdefectingovercooperating. In fact, recent research
has consistently observed lower cooperation in interactions
involving non-corresponding interests (see [19] for a recent
meta-analysis) and trust to be especially relevant in these situ-
ations [20]. However, differential cooperative responses in
situations that expose to greater vulnerability could be expected
in men andwomen in light of both evolutionary selection press-
ures and gender identity processes. Specifically, responses to
situations of vulnerability and stress have been hypothesized
to have evolved resembling a ‘tend and befriend’ pattern from
women, characterized by a tendency to enact conciliatory and
affiliative behaviours [21]. As such, cooperative responses
toward non-kin, compared to men-specific aggressive or avoi-
dant coping reactions (i.e. ‘fight or flight’ patterns, [22]), could
have been adaptive to maximize the survival of the offspring
[21,23]. Thus, women may cooperate more than men in situ-
ations that involve a stronger conflict of interests, which pose a
higher threat of exploitation.

The same hypothesis can also be posed from social role
theory. In social dilemma studies, both men and women
expect women to behave more cooperatively than men (e.g.
[24]), and women are aware of these expectations (e.g.
[25,26]). Notably, gender identity can be activated by salient
situational cues and elicit subsequent gender-typical behav-
iour [27]. In fact, more cooperation is observed from women,
compared to men, in groups that are heterogeneous with
respect to gender [28]. Given the pervasive stereotype of
women being more cooperative and men more competitive,
exposure to competitive payoff structures could activate
gender stereotypes, leading women to self-regulate beha-
viours according to the stereotype [3]. Evidence from
economic games supports the hypothesis that gender differ-
ences might primarily emerged in situations involving
greater conflict of interests [29], showing that women
cooperated significantly more than men only in games that
involved a stronger potential for exploitation (Prisoner’s
Dilemmas versus ultimatum games [30]) [31].

In this work, we tested this hypothesis operationalizing the
degree of conflicting interests in Prisoner’s Dilemma and public
goods games through the K index [32], which represents the
relation between the payoffs of all possible combinations of
players’ choices. Formally, K ¼ ðR� PÞ=ðT � SÞ, where R
denotesthepayoff for joint cooperation (reward),P for jointdefec-
tion (punishment), T for unilateral defection (temptation), and S
for unilateral cooperation (sucker) (for additional information,
see the electronic supplementary material). Accordingly, situ-
ations with a low K index pose greater conflict as they involve
more temptation to defect and/or little differences in the out-
comes resulting from joint cooperation and joint defection.

Along with the micro-structure of the interaction, the
broader societal context has been considered another potential
source of variation of gender differences in cooperative behav-
iour. Accordingly, gender differences can emerge across
societies in response of the existing socio-ecological conditions.
Recent empirical evidence is in line with this prediction, detect-
ing substantial variation in the magnitude of gender differences
in cooperation in a Prisoner’s Dilemma setting across 10
societies [5] and 12 societies [4]. However, evidence about the
societal factors underlying this variation is still limited. Accord-
ing to social role theory, gender roles are not established in a
social vacuum, but they are deeply rooted in the division of
labour in a given society [13]. The division of labour, in turn,
is affected not only by sex-specific physical and reproductive
attributes, but also by the demands posed by the social and
economic environment [11]. Thus, it is possible to expect
more cooperation from women in societies characterized by
low levels of gender equality and economic development, as
in these societies gender stereotypes might be more likely to
be pervasive. To date, evidence supporting this prediction is
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mixed. For example, in matrilinear societies in which traditional
gender roles are reversed, women display more competitive-
ness than men in competitive tasks, compared to patriarchal
societies that more closely resemble Western cultures gender
roles [33]. On the other hand, greater gender differentiation in
risk and social preferences (e.g. altruism, trust) has been
observed in more egalitarian and developed countries [34]
(referred to as the gender equality paradox). Also, other studies
failed to detect any association between gender inequality and
gender differences in cooperation across societies (e.g. [5]).
Thus, it becomes relevant to test these predictions across
highly standardized settings and a broad range of societies to
contribute to the scientific understanding of whether and
how gender differences in cooperation vary across societies.

In sum, the current meta-analysis tested the following set
of hypotheses that have not yet been investigated using a
meta-analytic approach:

− HP1: women cooperate more compared to men in social
dilemmas;

− HP2: women, compared to men, cooperate more in situ-
ations with more conflicting interests;

− HP3: women, compared to men, cooperate more in
societies characterized by lower gender equality;

− HP4: women, compared to men, cooperate more in
societies characterized by lower economic development;

Finally, we pre-registered to conduct a conceptual replica-
tion testing several hypotheses from social role theory and
evolutionary theories that were described and tested in a pre-
vious meta-analysis Balliet et al. [12], but with the addition of
more recent studies [35], additional control for structural vari-
ables that have been recently found to be most strongly
related to cooperation in social dilemma games [19], and
through an alternative analytic approach. Specifically, besides
analysing within-study gender differences in cooperation, we
used a meta-regression model to test whether the gender
composition of the sample could account for the observed
cooperation across studies. These tests included the main
effect of gender on cooperation, as well as the moderating
effects of gender composition of the group, game iterations,
group size, and year of data collection.
2. Methods
(a) Search for studies and inclusion criteria
Studies included in the analyses were retrieved through the
Cooperation Databank (CoDa) [35]. Details of the systematic
search that led to the annotation of the studies are reported in
full in Spadaro et al. [35]. For the current work, we contacted cor-
responding authors of 44 articles retrieved from and annotated in
CoDa and asked for the missing information to compute the
effect size. Overall, 32% of the authors were able to provide the
requested data, resulting in the inclusion of 18 effects. Pre-regis-
tration of hypotheses and analyses plan is reported on the OSF
(https://osf.io/m4t5r/), together with the data and R scripts to
perform the analyses. The data are also made openly available
via CoDa: cooperationdatabank.org.

For studies to be included in the meta-analysis the following
criteria had to be fulfilled:

1. Cooperation is assessed in a Prisoner’s Dilemma, public
goods or resource dilemma. Slight variations of these games
were also included (e.g. asymmetrical payoff structure);
2. Cooperation is assessed exclusively in interactions with
strangers;

3. Cooperation is provided over all trials of the game or during
the first period;

4. Country of data collection is identifiable and unique for each
study;

5a. Cooperation is reported separately for men and women
(only relevant for analyses involving the gender-cooperation
effect size);

5b. Gendercompositionof the sample is reported (only relevant for
analyses involving logit-transformed cooperation rates).

These criteria resulted in the inclusion of 126 gender-
cooperation effect sizes extracted from 121 studies conducted
across 20 industrialized societies, and 972 study-level logit-trans-
formed cooperation rates. Flowcharts detailing the outcomes of
the search and inclusion criteria are reported in the electronic
supplementary material.

(b) Coding of effect sizes
We conducted two sets of analyses using two measures of effect
sizes to model the relationship between gender and cooperation.
To capture standardized mean differences in cooperation
between men and women, we used Cohen’s d [36]. Based on
our annotation, positive values of d indicate more cooperation
from men, compared to women. We computed Cohen’s d using
means and standard deviations of contributions or withdrawals
for games involving continuous choices, and proportion of
cooperation and sample size for dichotomous choice games. To
document the association between the gender composition of
the sample and average cooperation in the game, we obtained
a standardized logit-transformed measure of cooperation [37],
computed differently for games with continuous and dichoto-
mous choice types. See the electronic supplementary material
for a complete description of the effect size and variance compu-
tation procedures. In the case of missing values in the standard
deviation of contributions or withdrawals within a study, we
imputed the median value of the coefficient of variation (CV)
of all the studies reporting standard deviation (Prisoner’s
Dilemma and public goods games: CVMdn= 0.490, k = 290;
resource dilemmas: CVMdn= 0.353, k = 41).

(c) Coding of variables
We included several relevant variables for differences between
the economic games, including the following:

Gender composition of the group. In some of the studies, indi-
viduals interacted in groups with mixed gender composition
(both men and women, k = 58), while in other studies groups
were homogeneous with regard to gender (k = 50), or the study
included both homogeneous and mixed groups (k = 9).

K index.We operationalized the degree of conflicting interests
as K index [32], for both Prisoner’s Dilemma and public goods
games [30]. This index ranges from 0 to 1, with lower values indi-
cating higher relative gains from defection over cooperation,
resulting in a stronger conflict between self and collective
interests in the game (M = 0.46, Mdn = 0.40, s.d. = 0.21).

Iterations. Participants could make one-shot decisions (k = 41),
make repeated choice with the same partner(s) across multiple
iterations of the game (k = 82), or bothwithin the same game (k = 3).

Group size. Group size was indicated by the overall number of
people affected by the choices in the game. Given the skewed dis-
tribution of the values (range = 2–50, Mdn = 2), group size was
log-transformed prior to perform the analyses.

Dilemma type. Cooperation was assessed in three commonly
used social dilemma paradigms. In Prisoner’s Dilemmas (k =
92), participants are asked to decide independently whether to
cooperate by transferring any portion x of their endowment e
to the partner, knowing that x will be multiplied by a constant
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m (m > 1) and added to the partner’s endowment. In public
goods games (k = 28), participants interact in groups of size N
and each member decides how much to contribute to a group
account, knowing that all contributions will be multiplied by m
(1 <m <N ) irrespective of individual contributions. In resource
dilemmas (k = 6), participants interact in groups and each
member decides how much to withdraw from a common pool,
knowing that the amount will no longer be available to other
group members and that the resource can be depleted, but can
recover with reproduction rate r > 1.

Sanction. Some of the studies employed a sanction mechan-
ism (either punishment or reward, k = 3), while most of the
studies did not (k = 122), or manipulated this variable within
the study (k = 1).

Discussion. Participants were allowed to communicate in
some of the studies (k = 12), while in some other studies com-
munication was explicitly forbidden (k = 108) or manipulated
within the study (k = 6).

Additionally, we included sample characteristics such as
gender composition of the sample (i.e. overall proportion of males
in the sample of the study, M = 0.50, s.d. = 0.24), year (range =
1961–2017) and country of data collection. In case a study presented
multiple values for a single study characteristic variable (e.g. if
one or more study characteristics variables were manipulated
within a study), we converted it in a single value for numeric
and categorical variables by using either the median or annotat-
ing a ‘mixed’ level. Inter-rater agreement for the annotation of
the study characteristics was estimated to be medium-to-high
(0.68 < Krippendorff’s α < 0.97) (see Spadaro et al. [35] for details).

We included additional variables at the societal level to test
hypotheses about whether the relationship between gender and
cooperation is related to societal differences in gender equality
and economic development:

Gender equality. Following Falk & Hermle [34] we selected
four indices of gender equality: the Global Gender Gap Index
[1], the Gender Inequality Index [38] (reversed), ratio of female
to male labour force participation rates [39] (reversed), and the
number of years since women’s suffrage [40].

Economic development. We used World Bank’s measures of GDP
per capita, GNI, and Gini coefficient (reversed) to operationalize
societies’ economic development [41].

Indicators were associated with the effect sizes based on the
specific country and year of data collection of each study, so that
if multiple time points are available for the same indicator within
a society, we matched the effect with the closest time point to the
year of data collection. To prevent multicollinearity and increase
statistical power, analyses including gender equality and econ-
omic development indicators were performed using principal
components (and not single indicators) extracted from the two
sets of indicators (see electronic supplementary material for
more detail).
(d) Analytic strategy
To test HP1, we took a twofolded approach. We analysed estimates
of the within-study differences in cooperation between men and
women (i.e. Cohen’s d) by using a random effects meta-analytic
model with REML estimation [37]. Additionally, we tested whether
the gender composition of the sample could account for observed
variation in mean levels of cooperation across studies using a
meta-regression model. To test HP2, we complemented both
models with the K index variable and an interaction term crossing
theK indexwith the gender composition of the sample, respectively.

We then added two sets of moderators to all models to repli-
cate previous meta-analytic evidence [12], and to control for
additional contextual variables that differed between studies
(i.e. the provision of sanctions and the opportunity to communi-
cate). Together with the K index, these variables have been
shown to be the strongest predictors of cooperative behaviour
in economic games settings, although no specific hypotheses
were forwarded in relation to gender differences per se [19].

To test HP3,4, we extended the model analysing within-study
differences in cooperation by including the society in which the
study has been conducted as random effects [42]. We first
tested the significance of the between-society variance com-
ponent through a one-sided log-likelihood ratio test that
compared the fit of an intercept-only model to the fit of a
model in which there were no predictors as well, but where
between-society variance was manually constrained to zero.
Then, we included the societal-level indicators of gender equality
and economic development as moderators of the effect size.

All analyses were conducted in R [43] using the metafor pack-
age [44]. Following the pre-registration, we used multiple
imputation of missing data for models whose variables presented
missing information using the mice package [45] (number of miss-
ing cases per variable is reported in electronic supplementary
material, table S5). The results of analyses obtained through list-
wise deletion are reported in the electronic supplementary
material as a robustness check, and fully replicated the pattern
of findings observed using the imputed dataset.
3. Results
(a) Mean gender differences in cooperative behaviour
First, to test HP1, we meta-analysed the mean differences in
cooperative behaviour betweenmen andwomen in social dilem-
mas studies to test whether there was any overall gender
difference in cooperation. To do so, we fitted an intercept-only
meta-analytic model (k= 126). Results from the random effects
model showed no significant differences in cooperation between
men and women (d = 0.011, 95% CI [−0.039, 0.060], 90% predic-
tion interval [−0.354, 0.375]. Moreover, there is heterogeneity in
the effect size distribution (T = 0.185,T2 = 0.034).Most of this het-
erogeneity can be attributed to between-study differences (I2 =
0.509). Egger’s regression test for publication bias revealed a
non-significant association between the magnitude of the
gender effect size and the standard error of the estimate (z =
1.279, p= 0.201), suggesting little evidence for bias in the ana-
lysed data. The estimated overall effect did not change when
applying less restrictive inclusion criteria that included
additional effect sizes from studies reporting cooperation in
other periods of the game (k= 7), (d = 0.011, 95% CI [−0.037,
0.060], 90% prediction interval [−0.348, 0.370]).

To replicate and extend previous research on the contex-
tual factors that can moderate the relationship between
gender and cooperation, we added two sets of moderators
to the meta-analytic model. First, as done in Balliet et al.
[12] we included gender composition of the group, iterations,
group size, dilemma type and year of data collection as
study-level moderators. The annotation of study-level mod-
erators and effect size computed for each study included in
the meta-analysis is reported in electronic supplementary
material, table S5. In contrast to previous meta-analytic evi-
dence, none of the study-level variables was significantly
associated with the gender effect size (p-values≥ 0.363) (elec-
tronic supplementary material, table S6). Then, as a
robustness check, we included an additional set of modera-
tors (i.e. discussion, sanction) to control for the structural
variables that have been found to be most strongly related
to cooperation in social dilemma games [19]. Again, we did
not find any significant association between the study-level
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moderators and the gender effect size (p-values≥ 0.153)
(electronic supplementary material, table S6).

We then tested the hypothesis HP2, according to which
differences in cooperation between men and women might
be moderated by the degree of conflicting interest in the situ-
ation. To do so, we selected effects from studies involving a
Prisoner’s Dilemma or a public good game for which a K
index is computable (k = 108) and included the K index as
a predictor in the model, with discussion and sanction as
further control variables. In contrast to the predictions, differ-
ences in cooperation between men and women did not
change according to the degree of conflicting interests in
the situation ( p = 0.512). This pattern of null findings was
mostly replicated when running the analysis without per-
forming imputation of missing data (results are provided in
the electronic supplementary material).

To examine whether the broader cultural and institutional
context affect gender differences in cooperation, we extended
the structure of the model to a multi-level structure, and
nested studies within countries. Results of the log-likelihood
ratio test showed that the model in which between-society
variance was freely estimated did not have a significantly
better fit than the model in which between-society variance
was not modelled (LRT < 0.001, p = 1.000). This finding
suggests that there is no significant between-society variation
in gender differences in cooperation.

Then, to test our hypothesesHP3,4 about how gender differ-
ences in cooperation relate to societal gender equality and
economic development, we ran two multi-level meta-analytic
models including these societal-level indicators as additional
predictors. For each model, the indicators were first aggregated
in principal components to avoid collinearity, and the presence
of sanctions and communication opportunities were included
as further control variables. Our analyses revealed that neither
societal gender equality (p-values≥ 0.078) and economic devel-
opment (p-values≥ 0.060) were significantly associated with
the gender differences in cooperation (electronic supplementary
material, table S7).

(b) Variation in mean levels of cooperation across
studies and gender composition of the sample

We first meta-analysed mean levels of cooperation observed in
social dilemmas studies by fitting an intercept-only meta-
regression model that predicted logit-transformed cooperation.
Overall, across all studies included in the meta-analysis, the
mean cooperation rate was 0.505 (95% CI [0.494, 0.516], 90%
PI [0.224, 0.783]) (k = 972), meaning that participants contribu-
ted on average half of their endowment in the game. Moreover,
there is variation in the distribution of cooperation estimates
(T = 0.644, T2 = 0.415), that is greater than it would be expected
by chance alone (Q(971) = 56 656.296, p < 0.001). Such variation
in the distribution of cooperation estimates can be mostly
attributed to between-study differences (I2 = 0.983). Egger’s
regression test for publication bias suggests an absence of
bias in the analysed data (z = 0.616, p = 0.538).

We then tested HP1 using an alternative methodological
approach and examined whether the gender composition of
the sample could account for the observed variation in
cooperation in the studies. To do so, we ran a meta-regression
model that included the gender composition of the sample
and two study characteristics variables that have been
shown to be strongly associated with cooperation (i.e.
discussion and sanctions) as predictors. Gender composition
of the sample (i.e. overall proportion of males) was negatively
and significantly associated with cooperation (b =−0.401, p <
0.001), suggesting that higher cooperation was observed in
studies with a prevalence of women (ΔR2 = 0.0199).

To test pre-registered HP2, positing a potential interaction
between the gender composition of the sample and the
degree of conflicting interests in predicting cooperation, we
added an interaction term between gender composition and
the K index. As the K index can be only calculated for Prison-
er’s Dilemma games and public good games, we only
selected these two types of dilemmas in the remaining ana-
lyses (k = 907). In contrast to the pre-registered hypothesis,
findings revealed a non-significant interaction between the
K index and gender composition of the sample (p = 0.920).
Moreover, gender composition of the sample became non-
significant while controlling for the interaction ( p = 0.233)
(see electronic supplementary material, table S8).
4. Discussion
This meta-analysis examined empirical studies on
cooperation using social dilemma paradigms to answer ques-
tions about the relationship between participants’ gender and
cooperative behaviour. Specifically, we tested whether
women are overall more cooperative than men, and novel
pre-registered hypotheses about the moderating role of con-
textual factors such as the degree of conflict in the situation,
and societal adherence to canonical gender roles and econ-
omic development. Overall, we found little-to-no evidence
for gender differences in cooperation and no support for
the additional moderation hypotheses. Below, we discuss
these findings, their limitations, and suggest some potential
directions for future research.

In line with previous meta-analytic evidence [12], we
found no within-study differences in cooperation between
men and women. Men and women displayed comparable
levels of cooperation in Prisoner’s Dilemmas, public goods
dilemmas and resource dilemma games (k = 126, d = 0.011).
However, we did find a significant association between over-
all gender composition of the sample and the mean levels of
cooperation across 972 studies. This result suggests that there
is higher cooperation in studies with a higher prevalence of
women. Although this latter analysis benefits from a large
number of studies, societies, and experimental settings, we
should interpret these findings with caution based on (a)
potential methodological confounds related to changes in
samples over time, and (b) conflict with existing evidence.
In fact, over the last 60 years, cooperation in studies using
economic games has increased over time [46], and so did
the inclusion of women in the experimental samples [47]. In
our data, year of data collection is both positively correlated
with logit-transformed cooperation rates (r = 0.17, p < 0.001)
and negatively associated with proportion of men in the
sample (r =−0.27, p < 0.001). Although the association of
gender composition of the sample and cooperation remains
significant while controlling for year of data collection
(b =−0.286, p = 0.002), we could not rule out that temporal
trends in methodologies could account for the observed sig-
nificant association. In addition, this analysis does not
replicate the result of a similar analysis using a broader set
of studies (N = 1527) and that controls for a greater number
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of study characteristics (e.g. mean age of the sample, disci-
pline of study, symmetry, deception) [19]. Considering these
concerns, we conclude that we do not find compelling
evidence in support of gender differences in cooperation.

We further tested whether women cooperate more than
men in situations involving greater conflict of interests. The
findings did not provide support for this prediction, either
examining whether the degree of conflict (i) moderated
within-studies gender differences in cooperation or (ii) inter-
acted with gender composition of the sample to predict
mean levels of cooperation across studies. Given that situ-
ations with higher conflict of interests involve more risk of
exploitation, these null findings can also inform research
investigating whether gender differences in cooperation
relate to gender-specific attitudes toward risks [5,34,48]. The
severity of conflict in the meta-analysis was operationalized
using the payoff structure (i.e. the K index, [32]) of games
that afford the potential for exploitation [30]. Although this
approach had the advantage of evaluating the moderation
of conflict within situations that had a similar incentive struc-
ture, the studies included in the meta-analysis presented little
variation in the K index. In fact, the K index ranged from 0.20
to 0.40 for 46% of the studies (M = 0.46, Mdn = 0.40, s.d. =
0.21). Although this is in line with what is observed across
all studies in CoDa (e.g. 39% ranging between 0.20 and
0.40, [49]), variation within the K index might be too small
to detect any differential responses to stress or emergence
of canonical gender roles to result in gender differences in
cooperative responses. An alternative way to test this hypoth-
esis could be to examine gender differences in cooperative
behaviour across game situations with weak or strong
exploitation components (e.g. as done in [31] by comparing
behaviour in a ultimatum game and a Prisoner’s Dilemma).
In addition, the type of conflict of interests faced in situations
resembling a Prisoner’s Dilemma structure might only be a
small fraction of the situations experienced in daily life [50],
and Prisoner’s Dilemma situations might provide situational
cues of the potential of exploitation that could affect the
occurrence of gender-typical behaviour [27]. A promising
avenue for future research might be then to examine coopera-
tive behaviour by systematically varying other relevant
situational features, such as introducing the possibility to
benefit others through one’s competitive behaviour (e.g.
socially oriented incentives, [51]) and the information about
the interaction partner (e.g. anonymity, [5]). The identification
of additional contextual features can contribute to a more
comprehensive understanding of the mixed patterns of
findings on gender differences in cooperation.

In addition, in the present meta-analysis, gender differ-
ences in cooperation did not vary across societies. This
evidence is in line with studies showing little evidence for
cross-cultural variation of gender differences in prosocial be-
haviour in children from both industrialized and small-scale
societies [52]. Here, studies conducted in societies at different
levels of gender equality and economic development dis-
played very similar cooperation by men and women.
Although differences would be expected in light of social
role theory [13,27], these findings are in line with recent
empirical evidence showing that gender inequality was not
associated with differences in magnitude of gender differ-
ences in cooperative behaviour in a Prisoner’s Dilemma in
10 countries [5]. Compared to Dorrough & Glöckner’s
study [5], our meta-analysis included a broader range of
countries and societal indicators, such as ratio of female to
male labour force participation rates [39] and the number of
years since women’s suffrage [40]. However, none of these
seven indicators was significantly correlated to mean differ-
ences in cooperation across studies ( p-values≥ 0.292). These
findings are consistent with recent meta-analytic work show-
ing no evidence for cross-cultural variation in cooperation
more broadly [53]. It is worth mentioning, however, that
despite our effort to obtain more studies (e.g. through
direct requests to authors), findings from more recent cross-
cultural studies detecting gender differences in cooperation
could not be included, since these studies were not yet anno-
tated in CoDa (e.g. [4,5]). As such, our meta-analysis has low
statistical power to detect variation across societies, due to the
limited number of effects available for each society. Moreover,
the included studies mostly comprised WEIRD samples [54]
and might not be representative of the actual cross-cultural
variation in cooperative behaviour. For a more compre-
hensive analysis, we encourage future work to more
systematically disclose information about cooperation dis-
played by men and women, or to provide this information
retrospectively for previously published studies (e.g. through
CoDa [35]). At present, however, these limitations might
impact the reliability of variance observed at the highest
level of the model. More research is needed to replicate our
findings with a broader set of societies and observations.

Last, we tested whether other features of the interaction
context moderated gender differences in cooperation to pro-
vide a conceptual replication of findings from previous
meta-analytic work [12]. We did replicate that gender is not
associated with cooperation and that group size and year of
data collection do not significantly moderate the gender
effects after controlling for several study characteristics. How-
ever, we found no support for the moderation hypotheses
related to gender composition of the group, group size, iter-
ations, and year of data collection, as none of these
variables were significantly associated with the magnitude
of gender differences in cooperation. These different patterns
of findings might be due to the way primary studies have
been selected in the present work, namely the inclusion of
more recent studies (2010–2017, k = 37), and the adoption of
stricter inclusion criteria (e.g. matrix games not classifiable
as Prisoner’s Dilemma and public goods games were not
included, and so did studies involving interactions among
acquaintances). It is worth noting that our goal was not to
perform an exact replication of previous work. Nevertheless,
the conceptual replication of the main effect provides even
stronger evidence that there is no main overall association
between gender and cooperation. Furthermore, the lack of
moderation of the association between gender and
cooperation suggests that these moderation effects are not
very robust to variations in the data selection and analytic
techniques—and so should be interpreted with caution. The
fact that the moderating effects were not robust to these
adjustments suggest that even small variations of the context
can be crucial to elicit (or not) gender differences in
cooperation. For example, the present meta-analysis included
additional studies from more recent years, and there have
been changes in samples and methods in the literature over
time, such as more recent studies having (a) a greater percen-
tage of women, (b) fewer student samples, and (c) a stronger
conflict of interests (i.e. lower K value) [47]. Future studies
might consider to experimentally manipulate the situational
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features of interest, such as gender composition of the group
(e.g. [55]) and conflict of interests (e.g. [56]), to provide a
further test of these moderating hypotheses.
 lsocietypublishing.org/journal/rstb
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5. Conclusion
Decades of theory have attempted to explain the potential
existence of gender differences in prosocial and cooperative
behaviour. Since the earliest studies on social dilemmas
(e.g. [57]), literature presented mixed findings in support of
gender differences in cooperative behaviour [55], suggesting
that they can emerge in response to specific features of the
context and of the interaction (e.g. [9]). Inflated assumptions
about gender differences, however, can pose societal costs
[58] and continue to have ramifications in terms of reduced
opportunities for women to access, contribute to, and
manage public goods and common resources in modern
societies. Thus, it becomes important to enhance our scientific
understanding of the phenomenon. We meta-analysed 56
years of studies that used a highly standardized experimental
setting (i.e. experimental social dilemmas) and found very
limited evidence for any observed differences in cooperation
between men and women. This finding replicated previous
meta-analytic evidence. Altogether, these results contribute
to our understanding of the generalizability of gender differ-
ences across different contexts and supports the idea that
women’s cooperation is rather flexible and adapts to different
contexts [59].
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