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In intergroup conflict, self-sacrifice
is stronger among pro-social
individuals, and parochial altruism
emerges especially among
cognitively taxed individuals
Carsten K. W. De Dreu1,2*, D. Berno Dussel1 and Femke S. Ten Velden1

1 Department of Psychology, University of Amsterdam, Amsterdam, Netherlands, 2 Center for Experimental Economics and
Political Decision Making, University of Amsterdam, Amsterdam, Netherlands

Parochial altruism is decomposed in a tendency to benefit the in-group along with a
tendency to ignore, derogate, and harm rivaling out-groups. Building off recent work
suggesting that decisions to cooperate can be relatively fast and intuitive, we examine
parochial altruism in intergroup conflict when cognitive deliberation is rendered difficult or
not. Predictions were tested in an experiment using an incentivized Intergroup Prisoner’s
Dilemma–Maximizing Differences Game with 95 subjects classified as either pro-social
or pro-self being randomly allocated to high vs. low impulse-control conditions. Results
showed, first of all, that self-sacrificial decisions to contribute were made faster than
decisions not to contribute, and that faster decision time associated with more positive
expectations of in-group members. Second, we observed that lowering impulse control
with a difficult rather than easy Stroop Task increased the amount contributed to a
pool that benefited in-group members while harming out-group members; thus reducing
deliberation increased parochial altruism. Finally, results replicated earlier work showing
that especially pro-social (vs. pro-self) individuals contributed more to the in-group and
did not lower their contributions to the between-group pool that benefitted their in-
group and, simultaneously, hurt the out-group. This pattern emerged independent of
their impulse control. Thus, (in-group bounded) cooperation is more prominent among
individuals with strong rather than weak other-regarding preferences. Moreover, the
intuitive tendency to cooperate may have evolved in the context of intergroup conflict
and therefore is sharp-edged—in-group bounded and including willingness to aggress
out-groups.

Keywords: intergroup conflict, competition, parochial altruism, dual systems, ego depletion

Introduction

Humans owe much of their evolutionary success to their strong capacity to create and maintain
cohesive groups within which they engage in complex forms of cooperative exchange, negotiate,
and trade, innovate, and disseminate knowledge, insights, values, and preferences (Darwin, 1871;
Bowles and Gintis, 2004, 2011; Henrich and Henrich, 2007; Wilson, 2012; De Dreu et al., 2014a).
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In fact, being included in strong, well-functioning, and innovative
groups provides fitness functionality to its individual members
because they are more likely to survive, prosper, and reproduce
than individuals living in groups where most members lack such
cooperative inclinations: “. . .groups with a greater number of
courageous, sympathetic, and faithful members, who were always
ready to warn each other of danger, to aid and defend each other
. . .would spread and be victorious over other tribes” (Darwin,
1871, p. 156).

Because of the group’s functionality to individual fitness,
humans may have evolved a “group psychology” that includes
a propensity to (i) identify with groups and its members, (ii)
empathize with the needs and interests of fellow group mem-
bers, (iii) self-sacrifice, trust, and cooperate with other group
members, and (iv) loyally commit and contribute to the func-
tioning of one’s group (De Dreu et al., 2014a; De Dreu and Kret,
2015). Furthermore, because groups exist next to other groups
with whom they cooperate, compare, and compete, group effi-
ciency often is relative – groups that generate greater surplus than
other groups become relatively strong and prosperous, achieve
a relatively favorable social status position, and may be better
able to exert power and influence over other groups and their
members (De Dreu et al., 2014a). Accordingly, the evolved group
psychology must be, at least to some extent, relative and com-
parative vis-à-vis other groups. Throughout evolution humans
may have become prepared to self-sacrifice in order to coop-
erate with others, but especially with those they rely upon, are
interdependent with, and expect interactions with in the future,
that is, with those others that are perceived to be part of one’s
group (Balliet et al., 2014). Some even proposed that such in-
group bounded cooperation may have co-evolved with tenden-
cies to aggress against rivaling out-groups (LeVine and Campbell,
1972; Campbell, 1975; Bernhard et al., 2006; Bowles, 2009; De
Dreu et al., 2014a). After all, when group efficiency is relative,
promoting in-group efficiency, or undermining out-group effi-
ciency are two means toward the same end (De Dreu et al.,
2014a).

The possibility that self-sacrificial in-group cooperation and
out-group aggression co-evolved (henceforth parochial altru-
ism; Bowles, 2009) fits extant work showing that intergroup
competition motivates individuals to make costly contributions
to their in-group (e.g., Manson and Wrangham, 1991; Erev
et al., 1993; Bornstein and Ben-Yossef, 1994; Bornstein et al.,
2002; Bornstein, 2003; Bornstein and Gilula, 2003; Wildschut
et al., 2003; Reeve and Holldobler, 2007; Abbink et al., 2012;
Bohm and Rockenbach, 2013). It also is key in evolutionary
models such as group selection and gene-culture co-evolution
theory that argue that parochial altruism evolved because of
impactful hostile intergroup encounters throughout human
evolutionary history (Boyd and Richerson, 1982; Alexander,
1990; Choi and Bowles, 2007; Efferson et al., 2008; Bowles,
2009).

If such evolutionary perspectives on parochial altruism hold,
individual propensity for parochial altruism may be sustained
by evolutionary ancient neural circuitries involved in affective
responding and intuitive decision making. Indeed, there is some
work showing that cooperation and trust rests, in part, on

sub-cortical neural circuitries recruited for affective and intu-
itive rather than deliberative, controlled decision making (Rilling
and Sanfey, 2011). For example, parochial altruism is mod-
ulated by hypothalamic oxytocin that acts on the amygdala-
hippocampal circuitries more than on prefrontal brain areas
involved in impulse-control and deliberation (De Dreu et al.,
2010, 2012, 2014b; Baumgartner et al., 2014; Carter, 2014; De
Dreu and Kret, 2015; Ma et al., 2015). Neuro-imaging stud-
ies of individual tendencies to discriminate between in-group
and out-group confirm that both categorization of self and oth-
ers into in- and out-groups as well discriminatory preferences
for the in-group over the out-group are fast and modulated by
sub-cortical brain structures disconnected from executive control
and cognitive monitoring (Hein et al., 2010; Baumgartner et al.,
2014; Cikarna and Van Bavel, 2014; Kret et al., 2015). In addi-
tion to this, there is some evidence to suggest that cooperation
in general, and parochial altruism in particular, may be fast and
intuitive, rather than deliberated. From studies on public goods
provision we know that cooperative individuals decided more
quickly than those who withheld cooperation, and that individ-
uals in which an intuitive mindset was primed cooperated more
than those in which a deliberation mindset was activated (Rand
et al., 2012). Moreover, demotivating and/or disabling delibera-
tion by having participants perform a cognitively taxing Stroop
task prior to decision making, amplified both spiteful rejection of
other’s unfairness and benign reciprocation of trust (Halali et al.,
2013).

Our first goal here was to examine the possibility that, con-
sistent with the above works, self-sacrifice is fast and intuitive,
rather than deliberated and calculative. Prior to decision mak-
ing, participants performed a difficult and cognitively taxing (vs.
easy) Stroop Task (Stroop, 1935). There is good evidence that
performing a cognitively taxing task prior to decision making
reduces the ability and/or motivation to exert cognitive con-
trol (Muraven et al., 2006; Baumeister and Vohs, 2007; Inzlicht
and Schmeichel, 2012). Both possibilities suggest that follow-
ing a cognitively taxing task, decision making becomes more
impulsive, and intuitive (Hagger et al., 2010). Accordingly, we
expected (i) more parochial altruism when decision making is
intuitive, and (ii) faster decisions to be associated with more
self-sacrifice.

We pursued two additional goals. First, the work on parochial
altruism allows for the possibility that individuals self-sacrifice
to serve the in-group (Brewer, 1999; Halevy et al., 2008), or to
hurt the out-group (Brewer, 1999), or to simultaneously serve
the in-group and hurt the out-group. Specifically, earlier work
using experimental games, such as the intergroup prisoner’s
dilemma (Bornstein, 2003), showed that intergroup competi-
tion motivates individuals to extend cooperation toward their
in-group, yet such cooperation not only benefitted their in-
group but also, at the same time, hurt the out-group (Halevy
et al., 2008). Halevy et al. (2008) designed a Intergroup Prisoner’s
Dilemma-Maximizing Differences (IPD–MD) game to exam-
ine whether such simultaneously benefitting the in-group and
hurting the out-group, in fact, primarily reflects a desire to
serve the in-group, and their results indeed supported such
a proposition—in intergroup settings, individuals contributed
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more to a within-group pool that benefitted their in-group, than
to a between-group pool that benefitted their in-group and simul-
taneously hurt their out-group. This result fits the outcomes of
a recent meta-analysis (Balliet et al., 2014), along with a grow-
ing body of primary studies (Halevy et al., 2008, 2010, 2012;
De Dreu, 2010; De Dreu et al., 2010; Buttelmann and Böhm,
2014) that in intergroup settings individuals are motivated more
by a desire to benefit the in-group than by a desire to hurt the
out-group.

Using the experimental set-up designed by Halevy et al.
(2008), we explored whether cognitive taxation increases con-
tributions to the within-group pool, or whether it increases
parochial altruism (the between-group pool). Second, we exam-
ined whether parochial altruism is stronger among individuals
who value fairness and cooperation (henceforth “pro-socials,”
Van Lange, 1999), compared to those who value personal out-
comes, and relative gain (henceforth “pro-selfs”). While evo-
lutionary perspectives on parochial altruism are silent about
the possibility that individual differences in value orientation
impacts parochial altruism, several studies indicate that in
intergroup competition, pro-social individuals display stronger
parochial altruism, and a desire to benefit the in-group in par-
ticular, than pro-selfs (De Dreu, 2010; De Dreu et al., 2010;
Abbink et al., 2012; Aaldering et al., 2013). We expected to
replicate this finding, and explored whether cognitive taxa-
tion interacts with social value orientation in driving parochial
altruism.

Materials and Methods

Participants, Ethics, and Experimental
Design
Participants were recruited through the web-portal of the
Psychology Research Institute of the University of Amsterdam.
Based on our earlier work (De Dreu, 2010; De Dreu et al.,
2010) we set a required sample size of 100, and recruited a total
N = 111 (35 males and 76 females; Mage = 21.44, SD = 2.66)
to participate in a study on human decision making. Participants
received a €7 show-up fee, and the possibility to earn extra
money through decision making (actual extra earnings were
M = €5.75, range €0–€15). The study was approved by the
Psychology Ethics Committee (file number 2012-WOP-2501),
and participants provided written informed consent prior to the
study. They were paid and debriefed upon completion of the
study.

The design involved a 2 (Cognitive Taxation: Yes/No) × 2
(Social Value Orientation: Pro-social/Pro-self) between-subjects
design. Participants were randomly assigned to the first factor;
social value orientation was a post hoc blocking factor. Dependent
variables were the time taken to decide (log-transformed), self-
sacrifice (money contributed) as well as its decomposition in
within-group and between-group contribution (the latter count-
ing as parochial altruism). A post-experimental questionnaire
assessed expectations that in-group members contributed to the
within-group pool and the adequacy of the cognitive taxation
manipulation.

Procedure and Measures
Experimental sessions involved groups of six individual partic-
ipants. Upon arrival in the laboratory, participants were seated
in individual cubicles that prevented them from seeing or hear-
ing others. The experimenter unlocked the computer, and left.
From that point onward, the experiment was computer-guided.
Figure 1 gives a schematic representation of the experimental
tasks and time-lines. As can be seen, participants first completed
a measure to assess their social value orientation, then performed
a series of filler tests that contained no experimental manipu-
lations, received instructions for the IPD–MD and performed
a more or less cognitively taxing Stroop task to manipulate
cognitive taxation. Then they made decisions in the IPD–MD,
responded to a short questionnaire, and were debriefed and
dismissed.

To assess social value orientation, we used a standard decom-
posed triple dominance measure that is widely used and well-
validated (Van Lange and Kuhlman, 1994; De Dreu and Van
Lange, 1995; Van Lange, 1999; Aaldering et al., 2013; also see
Murphy and Ackermann, 2014). In each of nine decomposed
games, subjects could choose from three different distributions
of points to themselves and another person that they did not
know and would not meet. An example is the decision between
Option 1 [560 to You; 300 to Other], Option 2 [500 to You;
100 to Other], and Option 3 [500 to You; 500 to Other]).
Option 1 reflects individualism because one’s own outcomes
(560) exceed those in Option 2 (500) or Option 3 (500). Option
2 reflects competition, because it provides a greater advantage
over the other’s outcomes (500 − 100 = 400) than Option
1 (560 − 300 = 260) or Option 3 (500 − 500 = 0), and
Option 3 reflects a pro-social orientation because it provides a
larger joint outcome (500 + 500 = 1000) than either Option
1 (560 + 300 = 860) or Option 2 (500 + 100 = 600). To be
classified as pro-social (pro-self) participants had to choose con-
sistently in at least six of the nine games. Ninety-five subjects
were classified as pro-social (N = 45) or pro-self (N = 50; 45
were individualistic, and five were consistently competitive). The
remaining subjects were unclassifiable and dropped from the
analyses.

Following the decomposed game measure, subjects contin-
ued with a series of unrelated filler-tasks (surveys about atti-
tudes regarding various health issues) to create a gap between
the measurement of social values and the IPD–MD (Halevy
et al., 2008) we used to study parochial altruism. After 25 min,
the computer ended the filler-tasks and introduced the IPD–
MD (Halevy et al., 2008, 2010, 2012; De Dreu, 2010). Subjects
were told that they would make decisions involving the par-
ticipant’s own group (denoted as “Team C2”), and another
three-person group (denoted as “Team H5”; labeling was coun-
terbalanced but never had effects and is further ignored).
Participants were informed that groups were composed on the
basis of the order in which they had signed up for the exper-
iment, and that most, but not necessarily all, group mem-
bers were currently present in the laboratory. They were also
told that they would not know who was in their group or
who was in the other group (Halevy et al., 2008; De Dreu,
2010).
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FIGURE 1 | Overview of experimental procedures and timeline.
Following assessment of (1) social value orientation using nine decomposed
games, subjects (2) completed irrelevant filler-tasks, were (3) organized in
two three-person groups and explained the IPD–MD, before they (4)

performed either a high or low taxing Stroop Interference Task to tax
cognitive resources or not, and then (5) made five IPD–MD decisions, (6)
indicated their in-group expectations, and finished with cognitive-taxation
measures. Coloring is for illustrative purposes only.

Hereafter, computer instructions stated that for group deci-
sion making, each individual group member would receive an
endowment of €10, which was in addition to individuals’ par-
ticipation fee. Next, we explained that each Euro kept was
worth €1 for the individual; each Euro that was contributed to
the within-group pool added €0.50 to each in-group member
including the contributor; each Euro that was contributed to
the between-group pool added €0.50 to each in-group member
including the contributor and, in addition, also subtracted €0.50
from each out-group member. The amount contributed to the
within-group pool reflects “in-group cooperation,” the amount
contributed to the between-group pool reflects parochial altru-
ism (or “out-group hate” per Halevy et al., 2008). The instructions
were in neutral language and there was no mention of the words
cooperation or competition. Participants were assured that their
decisions would remain completely confidential, and solved a
quiz that tested their understanding of the rules of the game
[i.e., we provided a series of possible group-level investments
(e.g., you keep three, invest five in the within-group pool, and
invest two in the between-group pool; all other members of
your Team, and those of the other Team keep their endow-
ments and make no investment: how much do you receive? How

much does another member of your Team receive?)]. Analyses
of their responses showed that all subjects understood the
game.

Following the IPD–MD instructions, participants were given a
short task intended to lower cognitive control and increase intu-
itive decision making. The task was modeled after the Stroop
Interference Task (SIT; Stroop, 1935; Hagger et al., 2010; Halali
et al., 2013, 2014). Subjects were shown a color word on their
screen (e.g., “blue”) that was written in a particular color (e.g.,
blue) and had to indicate as fast and accurately as possible what
the color of the word was. In the high taxing condition, we
provided thirty-six inconsistent stimuli (i.e., color words writ-
ten in a different color, e.g., “blue” written in red). Studies have
shown that responding to inconsistent stimuli is cognitive taxing
and reduces the ability and motivation to engage executive and
impulse-control (Stroop, 1935; Hagger et al., 2010). Two subjects
in this condition indicated they were color-blind and dropped
from the analyses (as they were also unclassifiable regarding their
social value orientation, this did not further reduce our final sam-
ple size). In the low-taxing condition, we provided 36 consistent
stimuli (i.e., color words written in the same color, e.g., “blue”
written in blue).
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Immediately following the low or high taxing SIT, partic-
ipants were asked to indicate how much of their €10 they
contributed to the within-group pool, how much they con-
tributed to the between-group pool, and how much they kept
for themselves. Participants were asked to make their alloca-
tion decision five times and told that one of these decisions
would be randomly drawn for payout. Participants knew that
no feedback about others’ choices would be given. Investment
decisions were averaged across the five rounds (α = 0.93
for within-group investments; α = 0.94 for between-group
investments; rwithin−between = −0.396, p = 0.001). In addi-
tion to recording investments, we measured time in seconds
taken to decide how much participants kept to themselves
(i.e., the reverse of self-sacrifice; α = 0.88). Decision time
was log-transformed to meet the requirements for parametric
testing (analyses using the observed data permitted the same
conclusions).

Following IPD–MD investments we measured in-group
expectations by asking subjects to indicate the extent to which
they expected fellow in-group members to contribute to the
within-group pool (1 = not at all; 7 = very much). To verify
the effectiveness of the cognitive-taxation manipulation, partic-
ipants were given an (unknowingly) unsolvable anagram which
they were asked to solve. Time was unlimited and at subjects’ dis-
cretion, and we assessed how much time they persisted on this
task. Then participants indicated how alert and concentrated they
felt (both 1 = not at all, to 5 = very much; r = 0.421, p < 0.01).
This completed the experiment.

Results

Manipulation Checks
Participants given the high taxing SIT gave up earlier
on trying to solve an (unknowingly) unsolvable ana-
gram [MSIThightaxing = 46.94 s vs. MSITlowtaxing = 72.60 s,
F(1,91) = 11.19, p = 0.001]. They also felt less alert and concen-
trated [combined MSIThightaxing = 2.47 vs. MSITlowtaxing = 2.95,
F(1,91) = 5.483, p = 0.021]. From these results, we conclude that
those given the high taxing SIT had lowered cognitive control
than those given the low taxing SIT.

Decision Making
Consistent with the possibility that self-sacrifice is intuitive, self-
reported alertness and concentration was positively correlated
with the amount participants kept for themselves, r(95) = 0.231,
p = 0.024. Furthermore, Figure 2A shows that the time it took
subjects to decide how much to keep to themselves positively
predicted how much they kept to themselves, r(95) = 0.272,
p = 0.008. Decision time was negatively related to within-group
contributions, r(95) = −0.220, p = 0.033, and unrelated to
parochial altruism, r(95) = −0.067, p = 0.51. Finally, Figure 2B
shows that time to ponder how much to keep was negatively
related to in-group expectations, r(95) = −0.185, p = 0.078
(marginal). These results are consistent with the idea that selfish
behavior is deliberated whereas self-sacrifice and assessments of
in-group members’ cooperation are relatively fast and intuitive.

Intergroup Prisoner’s Dilemma–Maximizing Differences
Game investments were averaged and analyzed in a 2 (Yes/No
cognitive taxing SIT) × 2 (pro-social/pro-self) × 3 (pool:
self/within-group/between-group) mixed-model ANOVA with
pool within-subjects. A strong main effect for Pool showed, first
of all, that self-sacrifice manifested in within-group contribu-
tions more than in between-group contributions, M = 4.304
vs. M = 2.11, F(1,91) = 25.77, p = 0.0001. This effect was
qualified by an interaction between cognitive taxation and pool,
F(2,90) = 4.59, p = 0.013. Figure 3A shows that parochial altru-
ism was stronger among high taxed (vs. low taxed) individuals,
F(1,91) = 7.08, p = 0.009. Interestingly, compared to low taxed
individuals, those in the high taxing condition allocated about
equally to the within-group pool, F(1,91) = 1.01, p = 0.32, and
more to the between-group pool, F(1,91) = 4.81, p = 0.031.
Together these results suggest that lowered cognitive control
following taxation increases contributions to the between-group
pool, and this fits the idea that parochial altruism is more
intuitive than deliberated.

Cognitive taxation did not interact with social value orienta-
tion in influencing contributions, Fs < 1.9. However, consistent
with earlier work, we observed a pool × social value orientation
interaction, F(2,90) = 3.573, p = 0.032: pro-socials kept less to
themselves, F(1,91) = 4.20, p = 0.043, contributed more to the
within-group pool, F(1,91) = 7.29, p = 0.008, and equally to
the between-group pool as pro-selves, F(1,91) = 1.19, p = 0.278
(Figure 3B). Both pro-selves and pro-socials contributed more
than nothing to the between-group pool, t(44)= 6.315, p= 0.001,
and t(49) = 6.833, p = 0.001. Together these results show that
whereas pro-selves are non-cooperative toward their in-group,
pro-socials benefit their in-group. Both pro-socials and pro-
selves maintain a certain level of parochial altruism regardless of
whether or not they are cognitively taxed.

The above analyses leave open the possibility that some partic-
ipants invested exclusively in the within-group pool (and could
thus be described as in-group bounded cooperators as well as
universal cooperators), whereas others invested exclusively in
the between-group pool (and thus are strict parochial altruists).
To investigate this possibility, we classified subjects into distinct
types: those who kept their entire endowment (selfish types),
those who contributed exclusively to the within-group pool (in-
group cooperators), those who contributed to both the within-
and between-group pool (ambivalent parochial altruists), and
those who contributed exclusively to the between-group pool
(strict parochial altruists). Table 1 shows the breakdown of types
by cognitive taxation, with the 4 × 2 interaction being, χ2(3,
N = 95) = 7.115, p = 0.068. As can be seen, very few par-
ticipants never (across five investment decisions) contributed
anything (selfish types) and very few contributed exclusively to
the between-group pool (strict parochial altruists). Across the five
investment decisions, most participants did invest (>0) in either
the within-group pool (in-group cooperators) or in both the
within-group and the between-group pool (ambivalent parochial
altruists). As can be seen also, especially ambivalent parochial
altruists emerge under cognitive taxation. This resonates with the
above analysis showing that cognitive taxation boosts parochial
altruism. It suggests that such a boost is not a reflection of a
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FIGURE 2 | Longer time used when deciding how much to keep to
oneself (in seconds, log-transformed) associates with more selfish
decision-making and less positive expectations of in-group members.

(A) Time (log-transformed seconds) taken to decide how much to keep
positively relates to contribution to self. (B) Time (log-transformed seconds)
taken to decide how much to keep negatively relates to in-group expectations.

FIGURE 3 | Averaged Intergroup Prisoner’s Dilemma–Maximizing
Differences Game (IPD–MD) contributions to self, within-group pool,
and between-group pool (parochial altruism; range 0–10; means
displayed ±1 SE). (A) Compared to individuals in the low taxing condition

(N = 46), individuals in the high taxing condition (N = 49) self-sacrifice, and
display parochial altruism. (B) Compared to pro-selves (N = 50), pro-social
individuals (N = 45) self-sacrifice, contribute more to the within-group pool, and
display similar levels of parochial altruism.

TABLE 1 | Contributor types broken down by cognitive taxation.

Contributor type

Cognitive
taxation

Selfish In-group
cooperator

Ambivalent
parochial
altruists

Strict
parochial
altruists

Yes (N = 49)
No (N = 46)

1 (2%)
3 (7%)

12 (24%)
16 (35%)

35 (71%)
22 (48%)

1 (2%)
5 (10%)

Entries are observed number of subjects (row-based percentages in brackets).
Selfish types keep their endowment; In-group cooperators contributed (>0) exclu-
sively to the within-group pool; ambivalent aarochial altruists contributed (>0)
to both the within- and between-group pool; strict parochial altruists exclusively
contributed (>0) to the between-group pool.

shift toward strict parochial altruism, but instead a muddying of
cooperation with the in-group and aggression toward the rival
out-group.

We also examined the break-down of types by social value
orientation, which was not significant, χ2(3, N = 95) = 4.848,
p = 0.183. Among pro-social (pro-self) individuals, 27% (32%)
were in-group cooperators, and 56% (64%) were ambivalent
parochial altruists. This suggests that the above findings for

social value orientation reflect the strength of motivation—the
extent to which people decide to contribute—rather than its strict
directionality.

In-Group Expectations
Expectations of in-group members contributions to the within-
group pool was positively related to self-sacrifice, r(95) = 0.445,
p = 0.001, especially to contributions to the within-group
pool, r(95) = 0.469, p = 0.001, and not to contributions
to the between-group pool, r(95) = −0.043, p = 0.677).
A 2(Yes/No cognitively taxing SIT) × 2(pro-social/pro-self)
between-subjects ANOVA on in-group expectations showed less
positive expectations among individuals in the high cognitive tax-
ing condition (M = 4.809) compared to those in the low cognitive
taxing condition (M = 4.267), F(1,91) = 4.32, p = 0.040. Pro-
social individuals also displayed (somewhat) more positive expec-
tations (M = 4.753) than pro-selves (M = 4.211), F(1,91) = 2.86,
p = 0.094. The cognitive taxation × social value interaction
was not significant, F(1,91) = 0.73, p = 0.395. In short, cog-
nitively taxed individuals, and to a lesser extent those with a
pro-social value orientation, had more positive expectations of
their in-group members.
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Discussion and Conclusion

Human cooperation and self-sacrifice may emerge partly
because it provides survival benefits in intergroup competi-
tion and, therefore, often is in-group bounded and parochial
(Bornstein, 2003; De Dreu et al., 2014a). Heretofore unan-
swered was whether such self-sacrifice in intergroup compe-
tition was a deliberated, calculated response to pressing con-
flicts between personal and group interests or, instead, a rela-
tively automatic and intuitive decision. Present findings align
with the latter possibility—whereas selfishness appeared to be
the slower and thus more deliberated response, self-sacrifice
appeared to be fast and thus more intuitive. Indeed, self-
sacrificial contributions were released when individual’s cog-
nitive control was taxed. This resonates with recent work in
neurobiology and cognitive psychology (Kosfeld et al., 2005;
De Dreu et al., 2010, 2012; Rand et al., 2012; Van Honk
et al., 2012) and supports the conjecture that cooperation is
oftentimes intuitive, in-group-bounded, and potentially sharp-
edged.

Current findings inform neo-classical rational choice theo-
ries that view humans to be motivated to maximize personal,
short-term gain. Our results, and those of others (Rand et al.,
2012; Halali et al., 2013, 2014), support the idea that human
cooperation is intuitive rather than calculated. Furthermore,
the conjecture that cooperation is primarily geared at benefit-
ing one’s in-group while simultaneously hurting the out-group
fits evidence that brain circuitries involved in empathy and
other-concern operate much stronger when targets are clas-
sified as in-group rather than out-group (Harris and Fiske,
2006; Hein et al., 2010; Cikara et al., 2011; Baumgartner et al.,
2012).

We studied intuitive cooperation in the presence of an
out-group that was enabled to hurt the in-group. Collective
action oftentimes takes place in absence of rivaling out-
groups, in which case in-group boundedness and universal-
ism as foci of self-sacrifice cannot be separated (Wit and
Kerr, 2002; De Dreu and Balliet, 2015). Perhaps, the default,
intuitive response in social dilemmas is to cooperate, with
such cooperation becoming parochial when out-group com-
petition is present. Perhaps, however, the default, intuitive
response is to serve one’s in-group, which translates into uni-
versalism when no other option to serve one’s in-group is
available (Burton-Chellew and West, 2012; also see De Dreu
and Balliet, 2015). We call for new research mapping situa-
tions ranging from inter-group competition being fully absent
to being strongly present, to further understand when and
why human cooperation evolved into an automated, intu-
itive response that is released rather than blocked by impeded
impulse-control.

The impulse to benefit one’s in-group was triggered here
by a simple task known to undermine executive functioning
(Stroop, 1935). We note that because of time constraints, multi-
ple tasks awaiting attention, ambient noise, and social pressures,
the human capacity to deliberate and to think deeply before act-
ing is constantly challenged (Kruglanski et al., 2006; De Dreu
et al., 2008). However, it is important to note that questions have

been raised about depletion as a manipulation of intuitive vs.
deliberativeness. For example, looking at altruism in the Dictator
Game, depletion typically reduces altruism (Balliet and Joireman,
2010; Xu et al., 2012; Halali et al., 2013), whereas cognitive load
(which is a direct manipulation of cognitive resources) typically
increases altruism (Roch et al., 2000; Cornelissen et al., 2011;
Schulz et al., 2014). A recent study by Rand et al. (2014) relates
to the current findings, in that they also examined how deci-
sion making constraints—time pressure during decision making
in their case, compared to cognitive taxation prior decision mak-
ing in the current study—influenced cooperation in intergroup
settings. Experiment 1 involved a two-person prisoner’s dilem-
mas between a participant and an antagonist said to either prefer
the same presidential candidate (e.g., Obama), or the oppos-
ing candidate (e.g., Romney). Results showed that time pressure
facilitated cooperation, and that people cooperated more with
someone that preferred the same presidential candidate, rather
than the opposing candidate; no interaction among time pressure
and antagonist’s political preference was observed. Our finding
that cognitive taxation increases contributions not only fits this,
but also clarifies that increased cooperation with someone shar-
ing the same political preference is motivated by a desire to
benefit the in-group more than a desire to hurt the out-group
(also see Balliet et al., 2014). This convergence notwithstand-
ing, new research using a different manipulation is required to
conclusively settle whether time constraints and cognitive tax-
ation impact cooperation because of their shared impact on
intuitive versus more deliberated decision making. Such new
research should include sophisticated measures also of deple-
tion and impulse-control, akin to the measures used here that
showed that the cognitive taxing manipulation not only affected
self-sacrifice and parochial altruism, but also decision time, post-
decision making task-persistence, and self-reported fatigue and
alertness.

Current findings suggest that cognitively challenging con-
texts lower self-control and facilitate rather than impede coop-
eration and collective action. Such cognitively challenging set-
tings can also trigger negative behaviors toward rival out-
groups. Displays of parochial altruism not only increase in-
group status relative to the out-group but also negative emotions
and aggressive responses among maltreated out-group mem-
bers (Dovidio and Gaertner, 2010; De Dreu et al., 2014b).
Ironically, then, whereas humans may have the evolved intu-
ition to cooperate, it is unlikely such intuition brings world peace
closer.

Author Contributions

BD, FTV, and CKWDD conceived of the study; BD and FTV
conducted the study; BD and CKWDD analyzed the data; and
CKWDD wrote the paper.

Acknowledgment

Financial support was provided by NWO-432-08-002 to
CKWDD.

Frontiers in Psychology | www.frontiersin.org 7 May 2015 | Volume 6 | Article 572

http://www.frontiersin.org/Psychology/
http://www.frontiersin.org/
http://www.frontiersin.org/Psychology/archive


De Dreu et al. Parochial altruism is intuitive

References

Aaldering, H., Greer, L. L., Van Kleef, G. A., and De Dreu, C. K. W. (2013). Interest
(mis)alignments in representative negotiations: do pro-social agents fuel or
reduce inter-group conflict? Organ. Behav. Hum. Decis. Process. 120, 240–250.
doi: 10.1016/j.obhdp.2012.06.001

Abbink, K., Brandts, J., Hermann, B., and Orzen, H. (2012). Parochial altruism
in inter-group conflicts. Econ. Lett. 117, 45–48. doi: 10.1016/j.econlet.2012.
04.083

Alexander, R. D. (1990). The evolution of social behavior. Ann. Rev. Ecol. 5, 32–56.
doi: 10.1146/annurev.es.05.110174.001545

Balliet, D., and Joireman, J. (2010). Ego depletion reduces proselfs’ concern with
the well-being of others. Group Process. Intergroup Relat. 13, 227–239. doi:
10.1177/1368430209353634

Balliet, D., Wu, Y., and De Dreu, C. K. W. (2014). In-group favoritism and cooper-
ation: a meta-analysis. Psychol. Bull. 140, 1556–1581. doi: 10.1037/a0037737

Baumeister, R. F., and Vohs, K. D. (2007). Self-regulation, ego depletion,
and motivation. Soc. Pers. Psychol. Compass 1, 1–14. doi: 10.1111/j.1751-
9004.2007.00001.x

Baumgartner, T., Gotte, L., Gugler, R., and Fehr, E. (2012). The mentalizing net-
work orchestrates the impact of parochial altruism on social norm enforcement.
Hum. Brain Mapp. 33, 1452–1469. doi: 10.1002/hbm.21298

Baumgartner, T., Schiller, B., Rieskamp, J., Gianott, L. R., and Knoch, D.
(2014). Diminishing parochialism in intergroup conflict by disrupting the
right temporo-parietal junction. Soc. Cogn. Affect. Neurosci. 9, 653–660. doi:
10.1093/scan/nst023

Bernhard, H., Fischbacher, U., and Fehr, E. (2006). Parochial altruism in humans.
Nature 442, 912–915. doi: 10.1038/nature04981

Bohm, R., and Rockenbach, B. (2013). The inter-group comparison – intra-
group cooperation hypothesis: comparisons between groups increase effi-
ciency in public goods provision. PLoS ONE 8:e56152. doi: 10.1371/jour-
nal.pone.0056152

Bornstein, G. (2003). Intergroup conflict: individual, group, and
collective interests. Pers. Soc. Psychol. Rev. 7, 129–145. doi:
10.1207/S15327957PSPR0702_129-145

Bornstein, G., and Ben-Yossef, M. (1994). Cooperation in intergroup
and single-group social dilemmas. J. Exp. Soc. Psychol. 30, 52–67. doi:
10.1006/jesp.1994.1003

Bornstein, G., and Gilula, Z. (2003). Between-group communication and conflict
resolution in assurance and chicken games. J. Confl. Resolut. 47, 326–339. doi:
10.1177/0022002703252367

Bornstein, G., Gneezy, U., and Nagel, R. (2002). The effect of intergroup compe-
tition on group coordination: an experimental study. Games Econ. Behav. 41,
1–25. doi: 10.1016/S0899-8256(02)00012-X

Bowles, S. (2009). Did warfare amongst ancestral hunter and gatherers affect
the evolution of social behaviors? Science 324, 1293–1298. doi: 10.1126/sci-
ence.1168112

Bowles, S., and Gintis, H. (2004). Persistent parochialism: trust and
exclusion in ethnic networks. J. Econ. Behav. Organ. 55, 1–23. doi:
10.1016/j.jebo.2003.06.005

Bowles, S., and Gintis, H. (2011). A Cooperative Species: Human Reciprocity and its
Evolution. Princeton: Princeton University Press. doi: 10.1515/9781400838837

Boyd, R., and Richerson, P. J. (1982). Cultural transmission and the evolution of
cooperation. Hum. Ecol. 10, 325. doi: 10.1007/BF01531189

Brewer, M. B. (1999). The psychology of prejudice: ingroup love or outgroup hate?
J. Soc. Issues 55, 429–444. doi: 10.1111/0022-4537.00126

Burton-Chellew, M. N., and West, S. A. (2012). Pseudocompetition among groups
increases human cooperation in a publics-good game. Anim. Behav. 84, 947–
952. doi: 10.1016/j.anbehav.2012.07.019

Buttelmann, D., and Böhm, R. (2014). The ontogeny of the motivation that
underlies in-group bias. Psychol. Sci. 25, 921–927. doi: 10.1177/09567976135
16802

Campbell, D. T. (1975). On the conflicts between biological and social evolution
and between psychology and moral tradition. Am. Psychol. 30, 1103–1126. doi:
10.1037/0003-066X.30.12.1103

Carter, C. S. (2014). Oxytocin pathways and the evolution of human behav-
ior. Annu. Rev. Psychol. 65, 17–39. doi: 10.1146/annurev-psych-010213-
115110

Choi, J. K., and Bowles, S. (2007). The coevolution of parochial altruism and was.
Science 318, 636–640. doi: 10.1126/science.1144237

Cikara, M., Bruneau, E. G., and Saxe, R. R. (2011). Us and them. Curr. Dir. Psychol.
Sci. 20, 149–153. doi: 10.1177/0963721411408713

Cikarna, M., and Van Bavel, J. J. (2014). The neuroscience of intergroup
relations: an integrative review. Perspect. Psychol. Sci. 9, 245–274. doi:
10.1177/1745691614527464

Cornelissen, G., Dewitte, S., and Warlop, L. (2011). Are social value orienta-
tions expressed automatically? Decision making in the dictator game. Pers. Soc.
Psychol. Bull. 37, 1080–1090. doi: 10.1177/0146167211405996

Darwin, C. (1871). The Descent of Man, and Selection in Relation to Sex. London:
John Murray. doi: 10.1037/12293-000

De Dreu, C. K. W. (2010). Social value orientation moderates in-group love but
not out-group hate in competitive intergroup conflict. Group Proc. Intergroup
Relat. 13, 701–713. doi: 10.1177/1368430210377332

De Dreu, C. K. W., and Balliet, D. P. (2015). Intergroup competition may not
be needed for shaping group cooperation and cultural group selection. Brain
Behav. Sci.

De Dreu, C. K. W., Balliet, D., and Halevy, N. (2014a). “Parochial cooperation in
humans: forms and functions of self-sacrifice in intergroup competition and
conflict,” in Advances in Motivational Science, Vol. 1, ed. A. J. Elliot (New York:
Elsevier), 1–47.

De Dreu, C. K. W., Scholte, H. S., Van Winden, F. A. A. M., and Ridderinkhof,
K. R. (2014b). Oxytocin tempers calculated greed but not impulsive defense in
predator-prey contests. Soc. Cogn. Affect. Neurosci. doi: 10.1093/scan/nsu109
[Epub ahead of print].

De Dreu, C. K. W., Greer, L. L., Handgraaf, M. J. J., Shalvi, S., Van Kleef,
G. A., Baas, M., et al. (2010). The neuropeptide oxytocin regulates parochial
altruism in intergroup conflict among humans. Science 328, 1408–1411. doi:
10.1126/science.1189047

De Dreu, C. K. W., and Kret, M. E. (2015). Oxytocin conditions inter-
group relations through upregulated in-group empathy, cooperation,
conformity, and defense. Biol. Psychiatry doi: 10.1016/j.biopsych.2015.
03.020

De Dreu, C. K. W., Nijstad, B. A., and Van Knippenberg, D. (2008). Motivated
information processing in group judgment and decision making. Pers. Soc.
Psychol. Rev. 12, 22–49. doi: 10.1177/1088868307304092

De Dreu, C. K. W., Shalvi, S., Greer, L. L., Van Kleef, G. A., and Handgraaf,
M. J. J. (2012). Oxytocin motivates non-cooperation in intergroup conflict to
protect vulnerable in-group members. PLoS ONE 7:e46751. doi: 10.1371/jour-
nal.pone.0046751

De Dreu, C. K. W., and Van Lange, P. A. M. (1995). Impact of social value ori-
entation on negotiator cognition and behavior. Pers. Soc. Psychol. Bull. 21,
1178–1188. doi: 10.1177/01461672952111006

Dovidio, J. F., and Gaertner, S. L. (2010). “Intergroup bias,” in Handbook Social
Psychology, eds S. T. Fiske, D. Gilbert, and H. Lindsay (New York: Wiley),
1084–1123.

Efferson, C., Lalive, R., and Fehr, E. (2008). The coevolution of cultural
groups and in-group favoritism. Science 321, 1844–1849. doi: 10.1126/science.
1155805

Erev, I., Bornstein, G., and Galili, R. (1993). Constructive intergroup competition
as a solution to the free rider problem: a field experiment. J. Exp. Soc. Psychol.
29, 463–478. doi: 10.1006/jesp.1993.1021

Hagger, M. S., Wood, C., Stiff, C., and Chatzisarantis, N. L. D. (2010). Ego deple-
tion and the strength model of self-control: a meta-analysis. Psychol. Bull. 136,
495–525. doi: 10.1037/a0019486

Halali, E., Bereby-Meyer, Y., and Meiran, N. (2014). Between self-interest and reci-
procity: the social bright side of self-control failure. J. Exp. Psychol. Gen. 143,
745–754. doi: 10.1037/a0033824

Halali, E., Bereby-Meyer, Y., and Ockenfels, A. (2013). Is it all about the self? The
effects of self-control depletion on ultimatum game proposers. Front. Hum.
Neurosci. 7:240. doi: 10.3389/fnhum.2013.00240

Halevy, N., Bornstein, G., and Sagiv, L. (2008). “In-group love” and “out-group
hate” as motives for individual participation in intergroup conflict. Psychol. Sci.
19, 405–411. doi: 10.1111/j.1467-9280.2008.02100.x

Halevy, N., Chou, E. Y., Cohen, T. R., and Bornstein, G. (2010). Relative depriva-
tion and intergroup competition. Group Process. Intergroup Relat. 13, 685–700.
doi: 10.1177/1368430210371639

Frontiers in Psychology | www.frontiersin.org 8 May 2015 | Volume 6 | Article 572

http://www.frontiersin.org/Psychology/
http://www.frontiersin.org/
http://www.frontiersin.org/Psychology/archive


De Dreu et al. Parochial altruism is intuitive

Halevy, N., Weisel, O., and Bornstein, G. (2012). “In group love” and “out group
hate” in repeated interaction between groups. J. Behav. Decis. Mak. 25, 188–195.
doi: 10.1002/bdm.726

Harris, L. T., and Fiske, S. T. (2006). Dehumanizing the lowest of the low:
neuro-imaging responses to extreme outgroups. Psychol. Sci. 17, 847–853. doi:
10.1111/j.1467-9280.2006.01793.x

Hein, G., Silani, G., Preuschoff, K., Batson, C. D., and Singer, T. (2010).
Neural responses to ingroup and outgroup members’ suffering pre-
dict individual differences in costly helping. Neuron 68, 149–160. doi:
10.1016/j.neuron.2010.09.003

Henrich, N., and Henrich, J. (2007). Why Humans Cooperate: A Cultural and
Evolutionary Explanation. Oxford: Oxford University Press.

Inzlicht, M., and Schmeichel, B. J. (2012). What is ego depletion? Toward a mech-
anistic revision of the resource model of self-control. Perspect. Psychol. Sci. 7,
450–463. doi: 10.1177/1745691612454134

Kosfeld, M., Heinrichs, M., Zak, P. J., Fischbacher, U., and Fehr, E. (2005).
Oxytocin increases trust in humans. Nature 435, 673–676. doi: 10.1038/
nature03701

Kret, M. E., Fischer, A. H., and De Dreu, C. K. W. (2015). Pupil-mimicry correlates
with trust in in-group partners with dilating pupils. Psychol. Sci. 15, 30–50.

Kruglanski, A. W., Pierro, A., Mannetti, L., and De Grada, E. (2006). Groups as
epistemic providers: need for closure and the unfolding of group centrism.
Psychol. Rev. 113, 84–100. doi: 10.1037/0033-295X.113.1.84

LeVine, R. A., and Campbell, D. T. (1972). Ethnocentrism: Theories of Conflict,
Ethnic Attitudes, and Group Behavior. New York: Wiley.

Ma, Y., Liu, Y., and Rand, D. G., Heatherton, T. F., and Han, S. (2015). Opposing
oxytocin effects on intergroup cooperative behavior in intuitive and reflec-
tive minds. Neuropsychophamarcology doi: 10.1038/npp.2015.87 [Epub ahead
of print].

Manson, J. H., and Wrangham, R. W. (1991). Intergroup aggression in chim-
panzees and humans. Curr. Anthropol. 32, 369–390. doi: 10.1086/203974

Muraven, M., Shmueli, D., and Burkley, E. (2006). Conserving self-control
strength. J. Pers. Soc. Psychol. 91, 524–537. doi: 10.1037/0022-3514.91.3.524

Murphy, R. O., and Ackermann, K. A. (2014). Social value orientation: theoretical
and measurement issues in the study of social preferences. Pers. Soc. Psychol.
Rev. 18, 13–41. doi: 10.1177/1088868313501745

Rand, D. G., Greene, J. D., and Nowak, M. A. (2012). Spontaneous giving and
calculated greed. Nature 489, 427–430. doi: 10.1038/nature11467

Rand, D. G., Newman, G. E., and Wurzbacher, O. (2014). Social context and
the dynamics of cooperative choice. J. Behav. Decis. Mak. 28, 159–166. doi:
10.1002/bdm.1837

Reeve, H. K., and Holldobler, B. (2007). The emergence of a superorganisam
through intergroup competition. Proc. Natl. Acad. Sci. U.S.A. 104, 9736–9740.
doi: 10.1073/pnas.0703466104

Rilling, J. K., and Sanfey, A. G. (2011). The neuroscience of social decision
making. Ann. Rev. Psychol. 62, 23–48. doi: 10.1146/annurev.psych.121208.
131647

Roch, S. G., Lane, J. A. S., Samuelson, C. D., Allison, S. T., and Dent, J. L. (2000).
Cognitive load and the equality heuristic: a two-stage model of resource over-
consumption in small groups. Organ. Behav. Hum. Decis. Process. 83, 185–212.
doi: 10.1006/obhd.2000.2915

Schulz, J. F., Fischbacher, U., Thöni, C., and Utikal, V. (2014). Affect and fair-
ness: dictator games under cognitive load. J. Econ. Psychol. 41, 77–87. doi:
10.1016/j.joep.2012.08.007

Stroop, J. R. (1935). Studies of interference in serial verbal reactions. J. Exp. Psychol.
18, 643–661. doi: 10.1037/h0054651

Van Honk, J., Montoya, E. R., Bos, P. A., Van Vugt, M., and Terburg, D.
(2012). New evidence on testosterone and cooperation. Nature 485, E4–E6. doi:
10.1038/nature11136

Van Lange, P. A. M. (1999). The pursuit of joint outcomes and equality in out-
comes: an integrative model of social value orientations. J. Pers. Soc. Psychol. 77,
337–349. doi: 10.1037/0022-3514.77.2.337

Van Lange, P. A. M., and Kuhlman, D. M. (1994). Social value orientations
and impressions of partner’s honesty and intelligence: a test of the might
versus morality effect. J. Pers. Soc. Psychol. 67, 126–141. doi: 10.1037/0022-
3514.67.1.126

Wildschut, T., Pinter, B., Vevea, J. L., Insko, C. A., and Schopler, J. (2003). Beyond
the group mind: a quantitative review of the interindividual-intergroup discon-
tinuity effect. Psychol. Bull. 129, 698–722. doi: 10.1037/0033-2909.129.5.698

Wilson, D. S. (2012). The Social Conquest of Earth. New Jersey, NJ: Princeton
University Press.

Wit, A. P., and Kerr, N. (2002). Me Versus Just Us Versus Us All categorization and
cooperation in nested social dilemmas. J. Pers. Soc. Psychol. 83, 616–637. doi:
10.1037/0022-3514.83.3.616

Xu, H., Bègue, L., and Bushman, B. J. (2012). Too fatigued to care: ego deple-
tion, guilt, and prosocial behavior. J. Exp. Soc. Psychol. 48, 1183–1186. doi:
10.1016/j.jesp.2012.03.007

Conflict of Interest Statement: The authors declare that the research was con-
ducted in the absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Copyright © 2015 De Dreu, Dussel and Ten Velden. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (CC BY).
The use, distribution or reproduction in other forums is permitted, provided the
original author(s) or licensor are credited and that the original publication in this
journal is cited, in accordance with accepted academic practice. No use, distribution
or reproduction is permitted which does not comply with these terms.

Frontiers in Psychology | www.frontiersin.org 9 May 2015 | Volume 6 | Article 572

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://www.frontiersin.org/Psychology/
http://www.frontiersin.org/
http://www.frontiersin.org/Psychology/archive

	In intergroup conflict, self-sacrifice is stronger among pro-social individuals, and parochial altruism emerges especially among cognitively taxed individuals
	Introduction
	Materials and Methods
	Participants, Ethics, and Experimental Design
	Procedure and Measures

	Results
	Manipulation Checks
	Decision Making
	In-Group Expectations

	Discussion and Conclusion
	Author Contributions
	Acknowledgment
	References


