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Abstract

Group discussion often becomes one-sided and confirmatory, with poor decisions as
the unfortunate outcome. Here we examine whether intergroup competition ampli-
fies or mitigates effects of individual versus team reward on information sharing
biases and group decision quality. Individuals (N=309) in 103 interacting groups
were given private information on four decision alternatives and discussed a joint
decision. Private information was distributed such that groups faced a “hidden pro-
file” in which pushing for initial preferences and commonly held information pro-
hibits the group from finding the best alternative. Group members were rewarded
for team or individual performance, and groups faced intergroup competition or
not. Whereas intergroup competition did not influence common-information bias,
we find that when intergroup competition is absent, groups under individual (versus
team) reward have stronger preference-consistency bias and make poorer decisions.
When intergroup competition is present, however, groups under individual reward
perform as good as groups under team reward. Results resonate with the possibil-
ity that intergroup competition overshadows within-group rivalry, and can promote
even-handed discussions within small groups of decision-makers.
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1 Introduction

In both ancestral and contemporary societies, important decisions are often del-
egated to and made by small groups of people. One possible advantage of such
practice is that groups bring together a broader and more diverse base of infor-
mation and knowledge that can be used to achieve high quality decisions (Bah-
rami et al. 2010; Laughlin et al. 2006). This “two-heads-are-better-than-one”
advantage is, unfortunately, easily off-set by two potent information sharing
biases (De Dreu et al. 2008; Faber et al. 2017; Lu et al. 2012; Mesmer-Magnus
and DeChurch 2009). First, group members disproportionally share “common”
information known to all others and withhold “unique” information only known
to themselves (Gigone and Hastie 1993; Stasser and Titus 1985; Stasser et al.
2000). Second, individuals disseminate information that is consistent rather than
inconsistent with their personal preferences, interest, and opinions (Faulmiiller
et al. 2012; Greitemeyer and Schulz-Hardt 2003). Alone and in combination, the
common-information and preference-consistency bias can make group discus-
sions unbalanced, confirmatory, and polarized towards a consensually shared yet
often sub-optimal decision (Brodbeck et al. 2007; De Dreu et al. 2008; Kerr et al.
1998). Indeed, the confluence of these information sharing biases has been identi-
fied as key to high-profile group decision failures, such as the Bay of Pigs inva-
sion in Fidel Castro’s Cuba in 1961 (Janis and Mann 1977), the Challenger Space
Shuttle debacle in 1986 (Esser and Lindoerfer 1989), and the way the Carter
Administration dealt with the Iranian-hostage crisis (Aldag and Fuller 1993; Tet-
lock et al. 1992).

Existing work on information sharing biases and group-decision failures
remains limited to groups operating in isolation (De Dreu et al. 2008; Laughlin
et al. 2006; Kerr and Tindale 2004). As high profile cases illustrate, however,
group decision-making often takes place in the context of other groups with
whom there is some form of competition for status and resources. In such cases,
the group’s decision-performance relative to its competitors can be as important
as its objective quality for group survival and prosperity (Akinola et al. 2016;
Bowles 2009; Burton-Chellew et al. 2010; Bohm and Rockenbach 2013; Nijstad
and De Dreu 2012; Wittchen et al. 2011). To illustrate: When two research teams
independently work on the same scientific problem it matters whether they “get it
right” but also, or perhaps primarily, which team got it right first.

Recent advances in the study of within-group dynamics have shown that the
presence of intergroup competition and conflict can boost within-group trust,
increases the cooperative provision of group goods, and facilitates the coordina-
tion of collective action (De Dreu et al. 2016; Van Bunderen et al. 2018; Yang
et al. 2020; for reviews see Balliet et al. 2014; De Dreu et al. 2020). What remains
unknown, however, is whether and how intergroup competition influences within-
group information sharing biases and decision-making. In fact, there is reason to
expect that intergroup competition has distinctly different consequences for the
emergence of common-information bias and for preference-consistency bias. In
general, the common-information bias is partly due to the fact that commonly
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held information is statistically more likely to be shared than uniquely held infor-
mation (Schulz-Hardt and Mojzisch 2012), and partly due to the fact that sharing
common information provides for more social validation than unique informa-
tion (Bowman and Wittenbaum 2012; Mojzisch et al. 2008; Wittenbaum et al.
1999). Intergroup competition associates with increased within-group conformity
(Henrich and Boyd 1998; Janis and Mann 1977; Bond and Smith 1996), increased
self-censoring, and reduced tolerance for dissent (Janis and Mann 1977; Krug-
lanski et al. 2006). Because these processes fuel the common-information bias
(Brodbeck et al. 2007; De Dreu et al. 2008), intergroup competition may result in
stronger common-information bias within groups (Hypothesis 1a).

An opposite effect can be expected for the preference-consistency bias. The pref-
erence-consistency bias is partly rooted in the well-documented tendency for people
to actively search for and recall information that supports and/or does not disconfirm
their own preexisting beliefs and preferences (e.g., De Dreu and Van Knippenberg
2005; Hart et al. 2009; Faulmiiller et al. 2010; Stangor and McMillan 1992). The
sharing of preference-consistent information is, however, grounded in the desire to
persuade others of one’s own point of view (Dayeh and Morrison 2020; De Dreu
et al. 2008) and in the desire to be understood by fellow group members. When, for
example, participants saw that their discussion partner understood their views well,
the preference-consistency bias was substantially reduced (Faulmiiller et al. 2012).
Because intergroup competition focuses individuals within groups on group rather
than personal interests and preferences (Bowles 2009; Bernhard et al. 2006; Born-
stein 2003; De Dreu and Gross 2019), intergroup competition may reduce commit-
ment to personally preferred decision alternatives and the desire to persuade others
of one’s own perspective. If true, we should see that intergroup competition reduces
the preference-consistency bias in information sharing (Hypothesis 1b).

We tested these hypotheses in an experiment with 103 freely interacting, three-
person groups tasked with choosing the best among four possible decision alterna-
tives. Individuals within groups privately read case materials with items about each
decision alternative that all other group members also received (common items) and
items about each decision alternative no other group member was given (unique
items). The common and unique items were structured and distributed in such a way
that, prior to group deliberations, all group members preferred a sub-optimal deci-
sion alternative, and that when group deliberations would focus on preference-con-
sistent and/or commonly held information, groups would reject the best alternative
more often than when group deliberations were unbiased (Faulmiiller et al. 2012;
Kolb and Van Swol 2018; Stasser and Titus 1985; Stasser et al. 2000; De Wilde
et al. 2017, 2018; Scholten et al. 2007).

In our experiment, half of the groups were rewarded for team performance and
the other half were rewarded for individual performance (Chen et al. 2012). This
variation in within-group reward structure allowed us to incentivize within-group
dynamics to the same extent as between-group dynamics. In addition, team rewards
induce a pro-social motivation and individual rewards fuel a more individualistic or
competitive motivation (De Dreu et al. 2000; also see Dayeh and Morrison, 2020;
De Dreu et al. 2008; Toma and Butera 2009). Relative to team rewards, individual
rewards increase secrecy and distrust (Steinel et al. 2010), and reduce open-minded
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and cooperative dissemination of information (Chen et al. 2012; Dayeh and Mor-
rison 2020; De Dreu 2007). This may manifest in stronger preference-consistency
bias, and perhaps stronger common-information bias, under individual rather than
team reward (Hypothesis 2) (Dayeh and Morrison 2020; Toma and Butera 2009;
Toma et al. 2013; Wittenbaum et al. 2004). If true, we should expect effects of inter-
group competition on preference-consistency bias (and perhaps common-informa-
tion bias) to be particularly prominent in groups operating under individual rather
than team reward (Hypothesis 3a). This means, ceteris paribus, that the presence
(versus absence) of intergroup competition affects group decision quality especially
when group are operating under individual rather than team reward (Hypothesis 3b).

2 Method
2.1 Participants and Ethics

The experiment was conducted between October 2015 and April 2016. We recruited
309 students (M ,,,=22.31, SD=2.80 years; 92 men) to participate in a study on
group decision-making for course-credit or €10. Although power analyses (using
G*Power) with effect size estimates of W=1.32 found in earlier work (Toma and
Butera 2009) suggested eight groups per condition would be sufficient for 90%
power, power analyses returned a sample size of N=96 to achieve 80% (at p <0.05)
to be required for the detection of interaction effects at medium effect sizes. Accord-
ingly, participants were assembled in 103 three-person groups and groups were
randomly allocated to the conditions of a 2 (within-group reward: Individual ver-
sus Team) X2 (Intergroup competition: Absent vs. Present) design (=25 groups per
condition).

There were no between-condition differences in sex composition (x°[3,
N=309]=0.91, p=0.824), mean age (F[3, 305]=1.62, p=0.184), or study major
(x2[3, N=309]=3.62, p=0.305; psychology [34%], economics [7.1%], ‘other social
science program’[13.9%] or ‘other’ [45%]). The study and experimental protocols
and materials, including main hypotheses and analytic strategy was approved by the
Ethics Review Board of the University of Amsterdam (2015/6-WOP-4692/7067);
Participants provided written informed consent prior to participating and received
full debriefing afterwards.

2.2 Experimental Procedure

Participants arrived in the lab in groups of three, were introduced to each other,
and were placed in an individual room behind a personal computer which displayed
instructions and recorded individual responses (De Wilde et al. 2017, 2018). Par-
ticipants were explained the decision-making task, and were given 15 min to study
the case materials (see “Decision Making Task™). When they had indicated which
of the four decision options they preferred, the experimenter started a chat-pro-
gram through which they could communicate by means of typed chatting; groups
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were given 20 min which earlier work has shown was more than enough for groups
reach a joint decision (De Wilde et al. 2017). When the group reached a decision
the experimenter closed the chat program and started up the next, individual, part
of the experiment. Participants were asked to again indicate their individually pre-
ferred solution, responded to a short survey, and were thanked and paid for their
participation. To preserve anonymity, payments based on performance were paid by
bank-transfer.

2.3 Decision-Making Task

We used a hidden-profile decision-making task, developed for the current study and
structured after tasks used in our previous work (De Wilde et al. 2018; Scholten
et al. 2007). The group’s task was to select the best candidate, out of four, for a job
as a pilot for a large airline company. All participants received a folder with, for each
job candidate, a short assessment report, a summarized job interview, a medical
screening, and several hand-written notes ostensibly made by the interviewer dur-
ing an interview session with the candidate. For each of the four candidates A, B,
C, and D, the complete set of information contained a total of 10 relevant items that
were either positive or negative. Participants were told that candidates were equiva-
lent on several not-mentioned minimum requirements such as flight experience and
educational background, and that group members would receive different informa-
tion about the same candidates. Importantly, and unknown to participants, the infor-
mation about the candidates was distributed among group members following the
principles of a so-called hidden-profile (Stasser and Titus 1985; Stasser et al. 2000):
Some items were given to all group members (shared items); other items were only
available to one group member (unique items) (see Fig. 1A). The set of shared items
was set up such that it would lead to a preference for one of the three suboptimal
candidates (Candidate A, B, or D). However, when all unique items would be pooled
and processed at the level of the group, Candidate C would emerge as the optimal
choice. Thus, to be successful, participants within a group needed to exchange
unique items and use them to update their decision preferences.

With two pilot studies with participants drawn from the same research popula-
tion as the main experiment we ensured our distribution of information worked as
intended. As a first test of our materials (N=283 individuals) we investigated which
candidate participants would pick based on their individual information. Only
11 participants (13%) indicated C to be the correct candidate, which is below the
expected percentage if all candidates were chosen equally often (25%, p=0.007).
In a second pilot study, 21 new participants received all three case files. Thus, par-
ticipants read the common information three times, while needing to integrate the
unique items from each of the candidates’ information. Nineteen (90.5%) partici-
pants picked candidate C as the correct candidate, which is higher than expected
if all candidates were equally likely to be chosen (25%, p <0.001). These two pilot
studies thus confirm that only when all unique items are known individuals can
achieve the optimal decision. Participants in these pilot studies did not participate in
the main experiment.
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Candidate Preference Predicted (Observed)
A B C D

Items to each member (+|-) 42 4)2 2/4 42

Common ltems (+[-) 410 410 0l4 410

Unique Items (+|-) 0|6 0l6 6/0 0|6

Member total (+ minus -) +2 +2 -2 +2 {A,B,D}=33%>C=0% (13%; Pilot 1)
Items available to the group 416 416 6l4 416

Group total (+ minus -) -2 -2 +2 -2 {A, B, D} = 0% < C = 100% (90.5%; Pilot 2)

c. Intergroup Competition (when present)

b. Individual Reward

Fig. 1 Group decision-making task and reward manipulations. (A) Distribution of information between
group members. At the individual level, group members received 2 negative and 4 positive items about
candidate A, B and D (the positive items being commonly shared), and 4 negative and 2 positive items
about candidate C (the negative items being commonly shared). This makes candidate C the least pre-
ferred choice option, which was confirmed in Pilot Experiment 1. In contrast, at the group-level, there
were 4 positive (+) and 6 negative (-) items for candidate A, B and D, and 6 positive and 4 negative
items for candidate C, making C the optimal choice, which was confirmed in Pilot Experiment 2. (B)
Rewards per group member depending on condition: (a) team-reward condition. (b) individual reward
condition. (c¢) intergroup competition. All rewards are per group member. The total reward per individual
is (a) or (b)+ (c) ([c] is set at 50% probability in the intergroup absent condition)

2.4 Within-Group Reward Structure and Between-group Competition

Group members were instructed that following the group discussion they would
first privately indicate their decision and then as a group they would also indi-
cate their joint decision. When their group’s decision was correct, their group
would be rewarded 15€. In the team-reward condition, this bonus would be
equally divided among all three members (thus regardless of the personal choice
also submitted). In the individual-reward condition, the bonus would be divided
among those group members whose personal choice was correct. Thus, if they
were the only one with the correct solution within their group, they would earn
€15; if two (three) members selected the correct candidate, each would receive
€7,50 (€5) (also see Fig. 1B panels a and b) (Bowman and Wittenbaum 2012;
Chen et al. 2012; De Wilde et al. 2018). Thus, group members’ interests were
more strongly aligned in the team-reward condition, than in the individual-reward
condition (Dayeh and Morrison 2020).

Orthogonal to the within-group reward structure, we created (or not) between-
group competition. In the intergroup competition condition, participants were
told that their group would be paired with another group, and that the group that
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picked the correct candidate would win €15, to be equally distributed among the
members of the winning group. If both groups were correct, the fastest group
would win; if neither group was correct, no group would earn the bonus (Fig. 1B,
panel ¢) (Chen et al. 2012).

We checked the manipulation of within-group reward structure in a post-task
survey, in which participants individually rated their agreement with six statements
(1 =completely disagree, T=completely agree): (1) ‘While 1 was performing the
decision-making task I tried to perform better than the other group members’, (2)
‘My own performance was more important than the performance of the group’ and
(3) ‘I saw my group members as rivals’, (4) “While I was performing the decision-
making task I tried to make sure that my group would find the correct candidate’,
(5) “The performance of the group was more important than my individual perfor-
mance’ and (6) ‘I saw my group members as partners’. Ratings (reverse coded for
items 4-6) were intercorrelated (Cronbach’s a=0.748) and averaged in a single
measure of competitive mindset. A mixed-model analysis, with a random intercept
to account for group membership, indicated that group members operating under
individual reward reported a more competitive mindset (M+SD=2.99+1.19)
than group members under team-reward (M +SD=2.45+0.83) (F[1, 99]=16.36,
p<0.001, np2=0.142). In addition, we found a main effect for intergroup com-
petition, showing that individuals had a more competitive mindset when inter-
group competition was absent (M =2.89, SD=1.11) rather than present (M =2.54,
SD=0.98) (F[1, 99]1=6.68, p=0.011, np2=0.063). Within-group reward structure
and between-group competition did not interact (F[1, 99]=0.68, p=0.410).

In the intergroup competition conditions, we assessed the impact of intergroup
competition with two additional questions asked post-task (‘I wanted my group to
perform better than the other group’ and ‘I wanted to win from the other group;’
both 1=completely disagree, T=completely agree) (Spearman-Brown r=0.725).
Analyses revealed that the experience of intergroup competition was similar in the
individual-reward and the team-reward groups (F[1,51]=0.66, p=0.422). In both
types, average ratings exceeded the mid-point of the scale (M=5.14, SD=1.11, and
M=4.917,SD=1.19; (77)=12.97, p<0.001, d=1.48, and #80)=11.13, p<0.001,
d=1.24).

2.5 Behavioral Measures

In addition to pre-discussion and post-discussion individual preferences (coded as
correct [Candidate C] or incorrect [Candidate A, B, or D]), we assessed for each
group whether their decision was correct (1 =yes; O0=no). From the online group
discussion transcripts we coded 4 variables, that were all easily countable and rec-
ognizable as we only coded preference statements when there could not have been
any other interpretation. Therefore, it sufficed that one coder—unaware of the
experimental conditions—did the coding work. A second coder reviewed the cod-
ing/counting and was in perfect agreement. In short, we counted how often each of
the 40 pieces of relevant items were mentioned (repetitions included), and grouped
these counts into (i) information exchange (total number of items mentioned; see Lu
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et al. 2012); (ii) preference statements (total number of times group members men-
tioned a preference; e.g., “I think candidate A is the best option”); (iii) unique items
exchanged in proportion to the total number of items exchanged; and (iv) preference
inconsistent items exchanged in proportion to the total number of items exchanged.
Preference inconsistent items were those items that did not support the candidate a
group member preferred prior to the group discussion (e.g., when a member selected
candidate A prior to the group discussion, negative items about A and positive items
about B, C, or D were coded preference inconsistent).

We constructed an index for both preference-consistency bias (the proportion of
preference-consistent relative to inconsistent items; overall M+ SE=0.510+0.013),
and for common-information bias (the proportion of unique information relative to
common information; overall M +SE=0.475+0.0136). At the level of the entire
sample, the preference-consistency and common-information bias were not corre-
lated, 7(103)=0.027, p=0.785. Table 1 gives a breakdown of the information shar-
ing means per experimental condition. We found no effects for preference consist-
ent items (overall M+SE=8.851+1.01), or for the exchange of commonly held
information (overall M+SE=7.757+1.031) (all Fs<3.000, ps>0.100). For pref-
erence inconsistent items we found that groups had more preference-inconsistent
items when operating under team rather than individual reward (F[1, 99]=5.637,
p=0.019, np2=0.054). Effects for intergroup competition and the intergroup
competition x reward structure were not significant (F[1, 99]=3.160, p=0.079,
n,”=0.031, and F[1, 99]=3.403, p=0.068, 1,”=0.033). For the exchange of unique
information we found that groups exchanged more unique information when inter-
group competition was absent rather than present (F[1, 99]=4.017, p=0.048,

Table 1 Descriptive statistics
for information sharing broken
down by experimental condition Absent Present

Within-Group Reward  Intergroup Competition

Individual Team Individual Team

Common Information  6.893 9.493 6.840 7.872
(1.042) (1.041) (1.003) (1.022)

Unique Information 7.253 10.240  6.679 7.231
(0.907) (0.907) (0.873) (0.889)
Preference Consistent ~ 8.573 10.280  7.765 8.872

(1.027) (1.028)  (0.989) (1.010)
Preference Inconsistent 5.693 9.453 5.753 6.231
(0.902) (0.902) (0.869) (0.885)

Total Information 42.440 59.200 40.556 45.308
(5.607) (5.610)  (5.395) (5.498)

Speaking Turns 160.96 177.24  101.60 95.08
(11.294)  (11.291) (10.868)  (11.075)

Word Count 1760.36  1950.08 1227.33 1130.57

(134.4) (134.5) (129.4) (131.9)

Entries for each measure are Means (Standard Error)
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np2=0.039) and when groups were under team rather than individual reward (F[1,
99]1=3.917, p=0.051, np2=0.038). The intergroup competition x reward effect was
not significant (F[1, 99]=1.855, p=0.176, np2=0.018).

Bias in information exchange may be the result of differences in general com-
munication differences, and to examine this we coded for each group discussion the
number of speaking turns, and the total word count (see Table 1). Speaking turns
and word count was strongly correlated, r=0.907, p=0.0001 (df=103). The num-
ber of speaking turns was higher when intergroup competition was absent rather
than present (F[1, 99]=40.376, p<0.001, np2 =0.063). Correcting information shar-
ing indices for speaking turns (or word count) did not, however, change the results
or conclusions.

2.6 Data Preparation and Analytic Strategy

Only the materials and measures reported here were subjected to analyses and data
were only pre-processed and analyzed after all data had been collected. No (groups
of) participants were excluded; Unless otherwise noted, we used two-tailed tests
with p<0.05 as our criterion for statistical significance and interpreted p <0.10 as
indicating a trend. All analyses that included a group-level dependent variable (e.g.,
group decision quality) were analyzed at the group level. When analyses included
only individual-level constructs (e.g., competitive mindset) we used Mixed-Model
analyses in which we included a random intercept to account for group membership.
In these analyses the degrees of freedom were adjusted by the extent to which group
membership accounts for variation on the target measure. For instance, when the
group membership intercept is redundant, analyses mirror an individual level test,
while when group membership becomes more important the analyses will increas-
ingly resemble the group level test. For the sake of consistency all information shar-
ing variables were analyzed at the group-level as they were intended to be added to
mediation-models explaining group decision quality (a group-level variable).

3 Results

Before group discussions, participants indicated their preferred alternative. Prefer-
ences were distributed in the same way among groups in all conditions (0, 1, 2 or 3
correct, F[3,99]1=0.99, p=0.400], in 68% of the groups a majority favored the same
sub-optimal decision option (with no effect for treatment, X2[3, N=103]=1.732,
p=0.630) and no a priori differences between groups existed in their preference for
the best alternative (¥*[3, N=309]=2.910, p=0.405). In no single group did all
members prefer the best alternative before discussion took place, and in only three
groups a majority preferred the best alternative (one group in the individual reward/
intergroup competition absent condition, and two in the team reward/intergroup
competition condition). Controlling for pre-discussion preferences in the analyses
reported below never changed results and conclusions.
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3.1 Group Decisions

Group members discussed their joint decision and could talk about whatever they
wanted before submitting their decision. Group decisions were coded as cor-
rect (Candidate C) or incorrect (A, B, or D) and analyzed using logistic regres-
sion. As anticipated, individual (versus team) reward reduced decision quality,
b+se=1.07+0.43, z=2.51, p=0.012. Whereas intergroup competition (versus
absent) did not affect decision quality, b+se= —0.61+0.42, z= —1.44, p=0.149,
we did observe the expected reward x intergroup competition interaction (directional
test: b+se=-1.70+0.92, z= - 1.85, p=0.032) (Fig. 2A). Consistent with Hypoth-
esis 3b, we found that in the absence of intergroup competition, individual-reward
groups (12% correct) were outperformed by team-reward groups (52% correct),
b+se=—-2.07+0.73, z=-2.82, p=0.002, odds-ratio=7.94. Present intergroup
competition, however, individual-reward (41%) and team-reward (50%) groups per-
formed equally well, b+se= —0.37+0.55, z= —0.68, p=0.499, odds-ratio=1.45.
Thus, the presence of intergroup competition reduced the detrimental effect of indi-
vidual (versus team) reward on group decision-making.

A similar conclusion follows from analyzing personal post-decision prefer-
ences (which was relevant for payment in the individual reward conditions). Inter-
group competition (versus absent) did not affect post-discussion preferences,
b+se=—0.108+0.251, Wald=1.85, p=0.667, and individual (versus team) reward
reduced the number of correct post-decision preferences, b+se= —0.950+0.254,
Wald=13.971, p=0.001. We also observed the expected reward x intergroup

A 70 B 10
60 60
- *% ns - *% ns
[} (8]
o Q
£ 50 5 50
3 3
» i
5 40 S 40
o o
0 3
> 30 £ 30
3 o
g g
O c
5 20 g 20
o @
o
10 10
0 0
Absent Present Absent Present
Intergroup Competition Intergroup Competition

Fig.2 Group decisions and personal preferences. (A) Percentage of groups making the correct decision
(Candidate C) as a function of individual (black) versus team (orange) reward and absence versus pres-
ence of intergroup competition. (B) Percentage of individuals indicating the correct decision as their per-
sonal preference as a function of reward and intergroup competition. ** p <.025, ns =not significant
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competition interaction (directional test: bz+se=-0.955+0.519, Wald=3.380,
p=0.033; controlling for pre-discussion preferences: b+se=-1.126+0.547,
Wald=4.244, p=0.02). When intergroup competition was absent, 16% (versus
45%) of the individuals under individual (versus team) reward preferred the correct
candidate C; When intergroup competition was present, the difference between team
reward (39%) and individual reward (37%) disappeared (Fig. 2B).

3.2 Information Sharing

From the group discussions we computed an index for both preference-consistency
bias and for common-information bias (see Sect. 2). The preference-consistency
bias negatively predicted the quality of group decisions (r,= —0.404, p=0.001,
with df=103). Analysis of Variance with intergroup competition and reward struc-
ture as between-groups factors returned main effects for reward structure, F(1,
99)=8.694, p=0.004, n, 2=0.081 (conﬁrming hypothesis 1b) but not for intergroup
competition, F(1, 99)= 0 096, p=0.758, n =0.001. The intergroup competition x
reward structure was significant, F(1, 99)=5.275, p=0.024, n, 2=0.051. Consist-
ent with Hypothesis 2 and 3a, we found that stronger preference-consistency bias in
groups under individual rather than team reward when intergroup competition was
absent (F[1, 99]1=13.490, p <0.001) rather than present (F[1, 99]< 1) (Fig. 3AB).
The common information bias was also negatively related to the quality of group
decisions (r,=—0.165, p=0.042, with df=103) (per hypothesis 1a) but was not
influenced by reward, intergroup competition, or their interaction (all F[1, 99]< 1)
(Fig. 3CD).

We concluded with mediation analyses, predicting the effects of reward and inter-
group competition, and their interaction, on decision quality through the preference-
consistency bias. We focused on the proportion of preference-inconsistent informa-
tion (Fig. 3B), as results thus far suggested that the sharing of unique information
was not conditioned by reward or intergroup competition (Fig. 3D). We first exam-
ined the relationship between the preference-consistency bias and group decision
quality as a function of reward and intergroup competition. Analyses showed that
when intergroup competition was absent, the correlation between preference consist-
ency-bias and group decision quality was negative and significant under team reward
(T=-0.416, p=0.014, with N=25) but not under individual reward (T= —0.100,
p=0.558 with N=25) (Fig. 4A). When intergroup competition was present, the neg-
ative correlation between the preference consistency-bias and group decision quality
was at trend-level under both team reward, (7= —0.274, p=0.093, with N=27) and
individual reward (T= —0.286, p =0.086, with N=26) (Fig. 4B).

When computing a formal moderated mediation model (Process Model 8; Hayes
2013) we find Path (a) #(99) =-2.30, p=0.024; Path (b) Z=3.25, p=0.001; Path (c’)

=-1.00, p=0.316 (Fig. 4C). Thus, the proportion of preference-consistent relative
to inconsistent items explained (i) the effect of within-group reward structure (Clysq,:
—2.54 10 =0.11; bjpgirect-efecs = 5 =—1.05£0.63; 10,000 samples), and (ii) moderation
by intergroup competition: Absent: b, jiecr-eecs £ 5¢=1.19£0.57, Clysy: 0.34, 2.48;
Present, b +s5e=0.15+0.30, Clys,: —0.42, 0.77.

indirect-effect —
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Fig. 3 Information sharing bias as a function of reward (team versus individual) and intergroup competi-
tion (absent versus present). (A) Preference-consistency bias for individual (black) and team (orange)
reward for each group, rank-ordered from lowest to highest (N=25 and 26, respectively). Values below
(above) zero indicate a preference inconsistency (consistency) bias. (B) Proportion of preference incon-
sistent items as a function of reward and intergroup competition (shown M + 1SE; ** p <.01, ns=not sig-
nificant). (C). Common-information bias for individual (black) and team (orange) reward for each group,
rank-ordered from lowest to highest (N=25 and 27, respectively). Values below (above) zero indicate a
preference-inconsistency (consistency) bias. (D) Proportion of unique information items as a function of
reward and intergroup competition (shown M+ 1SE)

4 Conclusions and Discussion

Intergroup competition reduced preference-consistency bias in information shar-
ing, and increased the quality of group decisions. This set of findings emerged when
individuals within groups performed for individual rewards and not when individ-
uals within groups performed for team rewards. Intergroup competition can over-
shadow within-group rivalry and enhance within-group cooperation in public good
provision games (Bowles 2009; Bernhard et al. 2006; Bornstein 2003; De Dreu and
Gross 2019). Current findings are consistent with this perspective, suggesting that
information sharing bias has its roots in within-group rivalry for personal rewards.
The presence of intergroup competition, like working for a team reward, not only
reduces within-group rivalry but also, as shown here, preference-consistency bias.
This promotes in-group efficiency as well as the quality of decision-making in infor-
mation-rich, complex environments.

At the outset, we anticipated two possible scenarios. The first possibility, con-
firmed by our data, was that intergroup competition (relative to its absence)
reduces preference-consistency bias and therefore can promote the quality of group
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Fig.4 Relationship between preference-consistency bias and group decision quality. (A) Individual
reward groups when intergroup competition is absent (left panel; N=25) and present (right panel;
N=25), rank-ordered for preference-consistency bias from lowest to highest. Solid (open) bars are
groups making the incorrect (correct) decision. (B) Team reward groups when intergroup competition is
absent (left panel; N=27) and present (right panel; N=26), rank-ordered for preference-consistency bias
from lowest to highest. Solid (open) bars are groups making the incorrect (correct) decision. (C) Inter-
group competition moderates the relationship between reward structure, preference inconsistent informa-
tion, and group decision quality. Estimates are based on bootstrapping procedure with 10,000 bootstrap
samples. *p <0.05, **p <0.01, ™ not significant. Used Process Model 8 [Hayes, 2013]

decisions. The second possibility was grounded in work showing that intergroup
competition can increase within-group conformity and intolerance for dissent,
which may amplify the common-information bias that detract from high quality
decision-making. We found no support for this alternative: Intergroup competition
increased the quality of decision making in individual reward groups, rather than
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that it decreased quality in team reward groups. Also, intergroup competition had no
effect on the common-information bias. Perhaps that within-group conformity and
intolerance for dissent emerge especially when groups anticipate survival threat and
swift and unified collective action is needed, and less when groups work towards
opportunities for additional rewards (as in the current case; also see De Dreu and
Gross 2019). Future research could disentangle the specific structure of intergroup
competition to further understand when and why intergroup competition promotes
or, instead, hampers even-handed discussions and decision-making.

Intergroup competition in the current experiment influenced the preference-con-
sistency bias and did not influence the common-information bias. Whereas earlier
studies observed these two biases to often co-occur, they also have distinctly dif-
ferent origins. For example, the desire to persuade others of own’s own perspec-
tive (Toma and Butera 2009), and to be understood by one’s interaction partner
(Faulmiiller et al. 2012) underlie the preference-consistency bias but not necessarily
the common-information bias. Here we observed that intergroup competition and
within-group reward structure interactively predicted the sharing of preference-
inconsistent information but not the sharing of preference-consistent information
(see Sect. 2, and Table 1). This fits the idea that intergroup competition shifts people
from being focused on personal goals towards a focus on group goals and induced
“parochial cooperation” aimed at making the in-group stronger and able to out-per-
form rivaling out-groups (De Dreu et al. 2020).

One possible concern is that the presence of intergroup competition may have
induced a sense of time pressure among group members (i.e., they were not only
incentivized for deciding for the best alternative, but also to be the first within
their pair to submit their decision). However, when we asked participants post-task
whether they experienced time pressure during the decision making (1 =not at all,
to 5=very much), we find a moderate level (M +SE=2.976+0.171) that does not
deviate from the scale mid-point (r< 1) and is not conditioned by reward, intergroup
competition, or their interaction (all F[1, 99]<1). Second, others have shown that
time pressure typically increases the prevalence of information sharing biases dur-
ing group discussions and reduces the quality of group decision-making (Bowman
and Wittenbaum 2012; Kelly and Loving 2004). If time pressure operated more
when intergroup competition was present rather than absent, we should have seen
increased information sharing bias and reduced quality of group decisions. On both
variables, however, we found the opposite effect of intergroup competition.

Conclusions need to be taken in light of three study limitations. First, groups
were confronted with a recruitment decision problem and needed to select the
best candidate out of four possibilities. The intergroup competition was decided
on the basis of which group got the “correct” solution (first). This set-up reflects
situations we see among research and development teams, where the issue not
only is to “get it right” but also to “get it right first,” elements that we also see
among organizational teams involved in developing sales campaigns, the produc-
tion of news, and technological innovation (Nijstad and De Dreu 2012). Future
research could invest in studying situations in intergroup competition takes dif-
ferent forms—instead of the current “all-or-nothing,” intergroup competition can
also create a rank-ordering within, for example, the over-arching organization
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with some teams earning a larger performance bonus or more symbolic praise
than others. When the consequences of losing the competition may be less severe,
the impact of intergroup competition on group deliberation and decision-making
may be likewise less strong than we observed presently.

Second, our experimental task was admittedly more information-rich and com-
plex than related work on intra- and intergroup dynamics using social dilemma
(e.g., Van Dijk and De Dreu 2021) and intergroup contest games (e.g., De Dreu
et al. 2020). At the same time, the group decision-making task had a solvable ele-
ment to it and involved analytical work rather than finding common ground on
some ideological or value-laden position (Bonner et al. 2016). Fact-based prefer-
ences may be easier to renounce than value-based positions (Harinck et al. 2000;
Zhao et al. 2020). Future research could investigate current hypotheses in situa-
tions where group decision-making not only involved factual solutions but also
finding consensus on political values and ideological positions.

Third and finally, groups in our experiments were self-managed and lacked a
designated leader. Others have shown that the quality of group decision-making
is conditioned by leadership (Nevicka et al. 2011; Van Ginkel and Van Knippen-
berg 2012) and that groups benefit from leadership when competing against other
groups (De Dreu et al. 2016; Lopez 2020). Whether and how leadership miti-
gates information sharing bias and group decision failures when groups compete
against outside rivals is yet unknown and herein lies another important question
for future research.

Intergroup competition can be wasteful—the time and energy individuals invest
in competing cannot be invested in wealth production (De Dreu and Gross 2019).
When it comes to decision-making, we found no evidence for such a destructive
effect of intergroup competition. The pattern of findings here is, in contrast, condu-
cive to the idea that intergroup competition serves distinct functionality in select-
ing for cooperative traits (Burton-Chellew et al. 2010; Bowles 2009) and, perhaps,
intelligence. As stated by Alexander: “...the real challenge in the human environ-
ment throughout history ... was the necessity of dealing continually with our fel-
low humans in social circumstances that became ever more complex and unpredict-
able as the human line evolved. ... nothing would select more potently for increased
social intelligence ... than a within-species co-evolutionary arms race in which
success depended on effectiveness in social competition” (1990, pp. 4-7). Indeed,
intergroup competition motivates individuals to overcome within-group rivalry and
to cooperatively share information even-handedly, ultimately helping them to make
smart decisions.
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