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The Effects of Multi-Level Group Identification on Intergroup Cooperation and
Performance

ABSTRACT: We conduct an experiment to examine the effects of multi-level group identification
on intergroup cooperation and performance. We predict and find that stronger identification with
a sub-group (one’s immediate work-group) and a superordinate group (the organization in which
that group is nested) – separately and interactively – increase cooperation. We also find that,
consistent with expectations, these effects are mediated by individuals’ perceptions of intergroup
competition and a greater concern for the larger collective. Moreover, we find that performance is
actually lower when individuals choose to cooperate and provide evidence that this effect stems
from the decision to cooperate itself rather than from group identification or other factors.
Collectively, our findings illustrate the importance of understanding how individuals perceive and
identify with the different groups naturally present in multi-level organizations, as well as how
accounting information and controls can affect, and be affected by, identification processes. Such
an understanding can help firms determine the best organizational hierarchy, develop
communication and control strategies to build identification at appropriate levels, and establish
evaluation and compensation systems that measure and reward outcomes in a manner that accounts
for these group effects.
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1. Introduction
Much accounting research examines the relationship between formal and informal
controls, often documenting that informal controls reduce or supplant the need to develop and use
costly accounting-based performance measures that impose risk on employees. For example, the
rich and extensive literature examining the truthful revelation of private information consistently
documents that individuals are more honest than agency models posit (Evans, Hannan, Krishnan,
& Moser, 2001) and, as such, firms can rely on trust-based contracts rather than hurdle-based
contracts (Antle & Eppen, 1985). Analogously, we do not observe as much free-riding in group
settings as economic models predict, mitigating the need for performance and reward measures
that isolate individual contributions from team contributions (see Chaudhuri (2011) for a review).
At a broad level, individuals engage in these other-regarding behaviors because they
identify with the needs and wants of others. Such identification takes two general forms – in
principal/agent settings, it is identification with the firm/organization (superordinate group). In
team settings, it is identification with one’s immediate work group (sub-group). As team
production is the key reason firms exist (Zimmerman, 2017), both types of identification naturally
co-exist in organizations.
In this paper, we use a controlled laboratory experiment to examine the effects of multilevel group identification on intergroup cooperation and performance.1 In our experiment, we
manipulate between-participants both sub-group (team) identification and superordinate group
(firm) identification as either stronger or weaker. During the experiment, participants assume the
role of workers completing a task as part of a three-person group (the sub-group manipulation)

We define intergroup cooperation as an individual’s choice to expend effort at a personal cost to benefit members of
another sub-group within the organization. Our operationalization of cooperation is similar in spirit to the cooperation
studied in public goods settings (Derlega & Grzelak, 2013), where individuals have the opportunity to engage in
positive pro-social (helping) behaviors that increase or improve the outcomes of others.
1
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nested within a company (the superordinate group manipulation) comprised of three groups.
In each of four, four-minute periods, participants first work on a task to benefit themselves
and their group. This task, on average, takes participants 1.5 minutes to complete. Participants then
face a social dilemma: Participants choose whether to have the work they complete in the time
remaining in the period either benefit themselves alone or benefit themselves and a different group
within their company. Under the second option, piece-rate compensation to the participant is half
as much as it is under the first option, but the three members of the other group chosen by the
participant to benefit from the additional work also receive compensation, leading to higher
collective welfare. We measure cooperation as the choice to work for the benefit of one’s self and
a different group within the company.
Consistent with our predictions, we find that stronger sub-group identification leads to
more frequent intergroup cooperation and that stronger superordinate group identification leads to
more frequent intergroup cooperation. Additionally, we find that the effect of sub-group
identification on cooperation is more than four times that of superordinate group identification.
Consistent with our predictions, we also find an ordinal interaction between sub-group
identification and superordinate group identification – stronger sub-group identification coupled
with stronger superordinate group identification leads to an increase in cooperation beyond the
combined main effects. Thus, we find that the positive effects of stronger sub-group identification
and stronger superordinate group identification are neither substitutes nor are they simply additive.
These findings suggest that firms may benefit from organizational structures, activities,
and communication and reporting strategies that foster identification at different levels of the
organization. For example, managerial accounting textbooks discuss the benefits and costs of
decentralization (Horngren, Datar, & Rajan, 2014). As increased decentralization has been shown
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to lead to higher levels of sub-group identification (Ashforth, Harrison, & Corley, 2008), our
finding that sub-group identification is a significant predictor of intergroup cooperation suggests
another potential benefit to decentralization beyond those identified in prior research (e.g.,
Indjejikian & Matějka, 2012). Moreover, engaging in corporate social responsibility activities and
reporting may increase identification with the firm (Glavas & Kelley, 2014) which, in turn, could
reduce the reliance on formal accounting controls to achieve desired intergroup cooperation.
We also model and test the process through which group identification affects intergroup
cooperation. Results indicate that higher levels of perceived intergroup competition lead to less
intergroup cooperation, while higher levels of concern for the larger collective lead to more
intergroup cooperation. This highlights the importance of considering how various controls and
accounting information affect individuals’ perceptions of these factors in work settings. For
example, relative performance information at the group level increases intergroup competition
(e.g., Luft & Shields, 2009), while organizing individuals into groups that serve different functions
will likely decrease competition (Hogg & Terry, 2000). Relatedly, profit-sharing or other group
incentives likely increase an individual’s concern for the larger collective, while individual
incentives decrease this concern (e.g., Kelly, 2010).
Finally, we examine the relationship between cooperation and task performance. Since
each period in our experiment comprises four minutes, the more (less) time a participant spends
on phase 1 of each period the less (more) time there is available to cooperate in phase 2. As such,
and importantly, we measure and compare task performance per unit of time.
We find that task performance is significantly lower when individuals choose to cooperate
versus when they choose to work only for themselves. This behavior is not wealth-maximizing
and is seemingly incongruent with the signal made by choosing to cooperate that the welfare of
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the collective is important. We provide evidence that the lower performance is primarily driven by
the decision to cooperate rather than by differences in group identification, perceived task
difficulty, or concerns about intergroup competition. Our findings highlight a potential downside
to increased cooperation and underscore the importance of understanding the trade-offs that can
exist when motivating increases in intergroup cooperation versus motivating maximum individual
and intragroup task performance.
In sum, our findings demonstrate the importance of understanding how individuals
perceive and identify with the different groups naturally present in multi-level organizations, as
well as how accounting information and controls can affect, and be affected by, identification
processes. Such an understanding can help firms determine the best organizational hierarchy,
develop communication and control strategies to build group identification at appropriate levels,
and establish evaluation and compensation systems that measure and reward outcomes without
undermining individuals’ valued group identities.
The remainder of this paper is organized into four sections. Section two develops our
hypotheses, and section three explains the methods we employed to test our hypotheses. Section
four presents our results, and section ﬁve provides a summary and discussion of the results.
2. Background and Hypotheses Development
2.1. Theory and Prior Literature
Social Identity Theory (SIT) posits that an individual’s self-concept includes the attitudes,
beliefs, and behaviors of the groups with which the individual identifies (Tajfel & Turner, 1979).
To make sense of the social environment, individuals categorize themselves and others based on
shared characteristics, drawing distinctions between members of a group with which they identify
(“us”) and others (“them”). The identification process shifts an individual’s perspective to the
6

group level, increasing the salience and importance of group outcomes. As identification
strengthens, individuals view themselves more as interchangeable members of the group, and the
interests of the group become inseparable from the interests of the individual (Oakes, 1987; Turner,
Hogg, Oakes, Reicher, & Wetherell, 1987; Oakes & Turner, 1990). An individual’s social identity
usually contains multiple group identities at varying levels of inclusiveness, and is constructed in
a manner that balances the need for inclusion with the need for distinctiveness (Brewer, 1991).
Much of the literature on group identification in organizational settings has focused on the
positive consequences of identification, finding that stronger identifiers tend to possess higher
levels of intrinsic and overall motivation for their jobs, as well as increased commitment to group
goals (Hogg & Terry 2000; Haslam, 2001). Additional research finds that stronger identification
leads to greater concern for other group members (e.g., Ashforth et al., 2008) and higher
contributions to group outcomes in public goods settings, and may help solve other social
dilemmas as well (e.g., Brewer & Kramer, 1986; Wit & Wilke, 1992; Wit & Kerr, 2002).
Research in accounting has also studied group identification effects, primarily focusing on
how a single group identity affects within-group behavior and outcomes. For example, Towry
(2003) finds that stronger group identification leads to increased cooperation between group
members, which improves the effectiveness of a group incentive that relies on peer control. Bauer
and Estep (2018) find that coordination between auditors and IT specialists is improved when their
shared audit team identity is stronger, while Kelly and Presslee (2017) find that individuals’
concern for members of their group is increased in the presence of stronger group identification,
even when group members are in competition in a tournament setting.
Additional studies find that stronger group identification leads to other desirable behaviors,
such as increased group performance (Rowe, 2004), as well as decreased professional-
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organizational identity conflict, employee turnover (Bamber & Iyer, 2002), and leniency in
evaluating internal controls (Stefaniak, Houston, & Cornell, 2012). Conversely, this literature also
finds some undesirable behavior that stems from stronger identification, such as impaired
objectivity by auditors who identify with their client group (Bamber & Iyer, 2007; Bauer, 2015),
and suboptimal evaluation of specialist input by auditors who perceive a stronger shared group
identity with the specialist (Estep, 2017).
We contribute to the literature in accounting and other disciplines in the following ways.
First, we examine how identification with a sub-group (work team) and a superordinate group (the
organization) separately and interactively affect behavior, shedding light on whether the two may
serve as substitutes or complements. Since these multiple group identities naturally co-exist in
firms of even moderate size, understanding the effects of identification with each group is an
important issue, and one that has not been addressed in accounting research. While some research
in organizational psychology has looked at effects of multiple group identities, the results are
somewhat mixed (e.g., Ellemers & Rink, 2005; van Dick, van Knippenberg, Kerschreiter, Hertel,
& Wieseke, 2008; Chen, Chi, & Friedman, 2013), and this research has primarily examined
attitudes and perceptions of behaviors – such as job satisfaction and past tendencies to be punctual,
follow rules, and follow up on customer requests – rather than intergroup cooperation.
Second, we examine the effects of identification on two outcomes – intergroup cooperation
and task performance – that, to our knowledge, have not been studied together in accounting or
other areas. Understanding the link between cooperation and performance is important for
weighing the costs and benefits of motivating increased cooperation that may come at the expense
of individual performance. Relatedly, while most research in accounting looks at how
identification affects within-group behavior, we examine how identification with multiple groups
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affects between-group behavior. Since firms are organized into many groups, intergroup
cooperation – such as transfer pricing negotiations – is critical to a firm’s success.
2.2. Mediating Variables – Collective Outcomes and Competition
We construct a model – pictured in Figure 1 – of the process through which we posit that
multi-level group identification will affect intergroup cooperation and task performance. Before
examining our specific hypotheses and research questions we first discuss the important mediating
variables in our setting.
(FIGURE 1)
2.2.1. Mediating Variables – Collective Outcomes and Competition
When individuals consider the outcomes of the organization and its other members to be
of importance or value, they will be more likely to choose actions that benefit the organization and
its members. Research finds that this result obtains even when individuals incur personal costs for
their actions (Karau & Williams, 1993; Cooper & Kagel, 2016). As such, we expect that greater
concern for the outcomes of the larger collective will lead to more intergroup cooperation (Model
Link 1).
Prior research finds that group interactions are more competitive than otherwise identical
individual interactions (Wildschut, Pinter, Vevea, Insko, & Schopler, 2003). This suggests that
some perceived competition is likely to be inherent in nearly all group settings, even those without
explicit competition between groups. Since social interactions fall on a cooperation-competition
continuum (Derlega & Grzelak, 2013), individuals’ inclination to work to benefit other groups will
depend on perceived competitive threats (for an accounting-related example, see Chen,
Williamson, & Zhou, 2012). Based on prior literature, we expect that greater perceived intergroup
competition will lead to less intergroup cooperation (Model Link 2).
9

2.2.2 Superordinate Group Identification
Stronger group identification leads to greater perceived importance of, and commitment
to, group goals and outcomes (e.g., Hogg & Terry, 2000; Ashforth et al., 2008). Thus, we expect
stronger superordinate group identification to result in individuals demonstrating more concern for
the outcomes of the superordinate group (the organization) and its other members. Additionally,
stronger superordinate group identification should increase the salience of the superordinate group
categorization, which, ceteris paribus, will cause individuals in our setting to view members of
other sub-groups within the superordinate group more as fellow ingroup members (e.g., Brewer &
Kramer, 1986; Wit & Kerr, 2002). We expect this process to reduce perceptions of intergroup
competition at the sub-group level, creating more of a “one team” mentality for stronger
superordinate group identifiers. As such, our first hypothesis is:
H1: Stronger superordinate group identifiers will exhibit more frequent intergroup
cooperation than weaker superordinate group identifiers.
2.2.3. Sub-Group Identification
Self-enhancement is an important motivator of identification with groups (Tajfel & Turner,
1979; Hornsey, 2008). To enhance the self through a positive social identity, individuals aim to
preserve distinctiveness for their group(s), meaning intergroup relations are shaped by perceived
threats to group identity (Hornsey & Hogg, 2000a, 2000b; Hornsey, 2008). As the importance of
a group identity increases to an individual via stronger identification, sensitivity to threats also
increases, even absent explicit intergroup competition.
While some research suggests that this increased sensitivity to threats can lead to ingroup
favoritism and contentious inter(sub)group relations (Hornsey & Hogg, 2000a, 2000b; Dovidio &
Gaertner, 2010; Balliet et al., 2014), there are reasons to expect stronger sub-group identification
to also lead to behavior that is congruent with a greater concern for the larger collective. Prior
10

research finds that identification with sub-groups – due to the decreased abstractness of the group
identity and the (typically) more frequent enactment of the group identity – tends to be stronger
and more salient than identification with superordinate groups (Riketta & van Dick, 2005;
Ashforth et al., 2008). The effects of this identification may project to the superordinate group
identity, such that individuals view the superordinate group as the vehicle through which they can
express their valued sub-group identity, meaning the two identities are critically connected in a
way that the continued welfare of the sub-group depends on the existence and welfare of the
superordinate group (e.g., Ashforth & Johnson, 2001; Ashforth et al., 2008). This would lead to
attitudes and behavior that show greater concern for the superordinate group in order to protect the
sub-group by association. As such, in the absence of explicit competition between groups, we
expect stronger sub-group identification to lead to more intergroup cooperation.
H2: Stronger sub-group identifiers will exhibit more frequent intergroup cooperation than
weaker sub-group identifiers.
2.2.4. Interaction between Multiple Group Identities
In organizational settings, the most salient groups to an individual are likely to be their
immediate work-group (sub-group) and the organization itself (superordinate group). Despite the
natural co-existence of these multiple group identities, the potential interactive effects of the two
have not been examined in prior accounting research. Research in other disciplines has also been
scant (see Ellemers & Rink, 2005; van Dick et al., 2008; Chen et al., 2013) and has not examined
interactive effects on intergroup cooperation and performance, outcomes that are of great
importance to firms’ success.
Theory and research suggest that individuals’ behavior when two group identities are
salient in a social context will depend on the extent to which the desired outcome for the situation
differs with respect to the two identities (Hornsey & Hogg, 2000a, 2000b; Riketta & van Dick,
11

2005; Dovidio & Gaertner, 2010). In our setting, since we expect stronger superordinate and subgroup identification to result in greater concern for collective outcomes and increased cooperation,
there exists little conflict between the two identities.
As such, we expect the congruence between the two identities to create a situation where
the identities recursively reinforce each other with respect to desired outcomes they share in
common (e.g., Ashforth & Johnson, 2001), thus leading to an amplification of the effects of
identification with each group on these outcomes. The result is individual perceptions and behavior
that are of a greater magnitude than would be observed if stronger identification with the two
groups were additive in nature.
The congruence between stronger superordinate and sub-group identification along most
dimensions leads to a high degree of overall consistency in individuals’ self-concepts (e.g.,
Ashforth & Johnson, 2001; Hornsey, 2008). Moreover, stronger identification with both groups
will better satisfy individuals’ simultaneous desire for inclusion and distinctiveness than
identification with only one group level (Brewer, 1991), as individuals can maintain their unique
sub-group identity within the umbrella of the valued superordinate group. These effects will lead
to a greater sense of overall well-being and satisfaction with the group environment than could be
provided by stronger identification with just one of the two groups (Brewer, 1991; Hogg, 2007;
Hornsey, 2008), resulting in even stronger positive feelings toward the groups and the group
environment. For these reasons, we expect an interaction between stronger superordinate and subgroup identification such that each will amplify the positive direct effect of the other on intergroup
cooperation.
H3: Differences in intergroup cooperation between weaker and stronger sub-group
identifiers will be magnified in the presence of stronger superordinate group identification.
We summarize the expected effects of superordinate group identification, sub-group
12

identification, and their interaction on intergroup cooperation in Figure 2.
(FIGURE 2)
2.2.5. Group Identification, Cooperation, and Task Performance
Participants in our experiment completed four identical four-minute work periods in which
they decoded strings of letters into numbers. In the first phase of each period, participants decoded
eight strings, which in pre-testing took an average of one and a half minutes to complete. To
recognize that output of an individual’s immediate work-group is important in an organizational
setting, total welfare was $0.30 for each string correctly decoded, with the individual and each
member of their sub-group receiving $0.10 each. In the second phase, participants spent any
remaining time completing additional decoding after indicating their decision to have that work
benefit either: themselves alone at a rate of $0.10 per string, or themselves and a different subgroup of their choosing at a rate of $0.05 to the individual and $0.05 to each of the three members
of the other sub-group (total welfare = $0.20).
Since work periods are split into two phases but fixed in duration at four minutes, we
measure performance as the amount of decoding work completed per unit of time (minute). Using
this measure, rather than absolute decoding output, allows us to examine differences in
performance: (1) between participants on post-decision work, regardless of how long it took each
participant to complete their pre-decision work, and (2) within participants between pre- and postdecision work, since the amount of time available to work is likely unequal between the two phases
of the period.
The decision to cooperate per se may decrease performance. Research suggests that
individuals may use “moral wiggle room” to act in their self-interest when they have conflicting
motivations (Dana, Weber, & Kuang, 2007; Haisley & Weber, 2010), or may engage in
13

cooperative behavior out of feelings of obligation rather than an altruistic desire to benefit others
(e.g., Cain, Dana, & Newman, 2014). This research suggests that individuals performing a kind,
prosocial act may engage in more self-regarding subsequent behavior because they can more easily
justify that behavior. In our setting, this creates two possibilities in which individuals choosing to
cooperate may exhibit lower performance. First, individuals may feel that the greater per-unit total
welfare created by cooperative effort ($0.20), as compared to non-cooperative effort ($0.10),
allows them to achieve acceptable compensation for the collective with less output (effort).
Second, individuals who satisfy a desire to act in a prosocial manner by choosing to cooperate may
not feel that the lower individual piece-rate compensation for that effort is as appealing, and may
therefore reduce effort accordingly.
Conversely, choosing to cooperate may increase performance. Since piece-rate
compensation to the individual is half as much for cooperative work as it is for non-cooperative
work, individuals making this choice may feel that they need to exert more effort in order to obtain
compensation that is closer to what they would have earned if they had chosen to work for
themselves. Alternatively, individuals recognizing that the collective return to their effort when
cooperating is twice that of the return to their effort when working just for themselves may be
motivated to exert more effort to maximize collective welfare. Either of these two motivational
forces would cause cooperative performance to be greater than non-cooperative performance.
Given the opposing reasons described above, we examine as a research question whether the
decision to cooperate leads to differences in performance.
RQ 1: Does the decision to cooperate affect task performance?
Any effect of group identification (sub- or superordinate group, or the interaction between
the two) on task performance in our setting may be subsumed by the relation between identification
14

and the decision to cooperate. Moreover, some prior research finds no differences in performance
as a function of identification, if – for example – individual performance-based incentives are
strong enough to motivate effort (Kerr & Tindale, 2004; Balliet et al., 2014). On the other hand,
intrinsic motivation on collective tasks has been shown to be affected by one’s relatedness to others
in the collective (Tauer & Harackiewicz, 2004). Consistent with this notion, some research finds
that groups containing stronger identifiers exhibit greater task performance than groups without
such members (Hogg & Terry, 2000; van Knippenberg, 2000; Riketta, 2005; Ashforth et al., 2008),
leaving the possibility that group identification will directly increase performance in our setting.
Since the competing potential effects of group identification on task performance result in different
predictions, we examine these relations as a research question.
RQ 2: Does group identification affect task performance?
3. Method
3.1. Design & Participants
To study the effects of multi-level group identification on intergroup cooperation and
performance, we conduct a 2 (sub-group identification: stronger or weaker) × 2 (superordinate
group identification: stronger or weaker) × 4 (periods) mixed factorial design experiment. Subgroup identification and superordinate group identification were manipulated betweenparticipants, and the multiple periods of the experiment resulted in within-participants repeated
measures of the dependent variables. Two hundred and sixteen individuals from Amazon’s
Mechanical Turk (MTurk) internet marketplace were recruited for the experiment through a
publicly announced Human Intelligence Task (HIT). MTurk workers were deemed eligible to
participate in the experiment as long as they had a historical HIT approval rating of 98 percent or
higher and were based in the United States. Participants were paid a $1.00 participation fee, as
15

well as additional compensation as outlined below, to complete the experiment. Total
compensation averaged $4.87 across all conditions.2
As part of the MTurk recruitment materials, participants were informed that they should
begin the experiment at the pre-determined date and time noted in the MTurk HIT assignment.3
Participants were further informed that their work in the experiment would involve completing a
task while working as part of a group of three individuals (this serves as the participant’s subgroup), and that their group also belonged to a company that was comprised of their group and two
other groups of equal size (the company serves as the participant’s superordinate group). It was
made clear to participants that they would not be interacting with their other group members, or
members of other groups, during or after the experiment. Participants completed the experiment
by visiting a link provided to them via the MTurk website, which directed them to a web
application containing all experimental materials.4
3.2. Task & Manipulations
The experimental task involved the decoding of strings of letters, five characters in length,
into numbers using a decoding key provided on-screen.5 Strings were generated for use in the
experiment using a random draw of the letters A-P for each of the five characters in each string
(with replacement), and decoding values for each letter were generated using a random draw of

2

Research finds that the typical MTurk worker is willing to work for about $1.38 per hour (Paolocci, Chandler, &
Ipeirotis, 2010). The average compensation in this study of $4.87 equates to more than $7.00 per hour, which is above
conservative estimates of effective wage rates (Farrell, Grenier, & Leiby, 2017).
3
Since the experiment required no interaction between group members, we avoided some of the potential pitfalls of
group studies in an online environment (e.g., occasional drop-outs, or participants working at different paces) by
forming groups post-hoc for purposes of determining compensation. To do so, we randomly assigned each of the 54
participants in each condition to a group (consisting of three individuals), and then randomly assigned each group to
a company (consisting of three groups), consistent with the organizational structure noted in the experimental
materials. The scheduled start time was intended to increase the salience of the group aspect of the study. Moreover,
and as participants were informed, there was no deception present in any part of the experiment.
4
The web application was programmed using the oTree platform (Chen, Schonger, & Wickens, 2016).
5
The task is loosely adapted from prior studies, such as Chow (1983) and Waller and Chow (1985).
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the numbers 1-26 (without replacement). Participants completed one three-minute practice period
and four four-minute work periods, during which they worked on the decoding task to earn
compensation as described in the procedures below.6
To achieve equal groups while allowing participants to complete the experiment at their
own pace, participants were assigned to one of the four experimental conditions – in succession –
upon entering the online instrument. Following research in accounting and psychology that uses
descriptions of hypothetical task or decision environments to induce certain attitudes (e.g., Haslam,
2001; Wyer, Adaval, & Colcombe, 2002; Reis & Judd, 2014; Christ & Vance, 2018), both subgroup identification and superordinate group identification were manipulated through the use of
context-rich narratives describing the participant’s assigned group and company. Specifically,
participants were told to assume that for the duration of the experiment, they were an employee of
either Dynamatic Company (stronger superordinate group identification) or Zenadrone Company
(weaker superordinate group identification), and that they were a member of Group Proton
(stronger sub-group identification) or Group Nulliset (weaker sub-group identification).7
The company and group narratives were constructed with the goal of inducing general
awareness of one’s membership in each group, combined with stronger or weaker affective (i.e.
emotional involvement with the group) and evaluative (i.e. positive or negative value connotation
associated with the group) identification with each group or company, as appropriate for each
condition. Literature in psychology and organizational behavior describe identification as
happening along a continuum, rather than being an “on/off” switch (e.g., Tajfel & Turner, 1979;

6

To control for any differences in the decoding difficulty of individual letter strings, all participants received the same
sets of strings in any single round.
7
Company and group names – and the logos used to represent them in the online instrument – were chosen to be
consistent with the appropriate identification valence. For example, the name “Zenadrone Company” is generic and
relatively cold in nature, and its logo of an abstracted toxic waste symbol should at the least not generate any positive
feelings or attraction in participants. See Appendix A for sample narratives and organizational charts.
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Hogg & Terry, 2000; Ashforth et al., 2008). Given this consideration, and the fact that individuals
approach social settings with differing likelihoods of identification (Tajfel & Turner, 1979; Turner
et al., 1987), our manipulations are intended to move participants along the continuum of
identification in the intended direction (stronger or weaker), rather than to reach some particular
level of identification.
Company descriptions included mentions of the organizational culture, mission/values, and
perceptions of the firm by outsiders. Care was taken to ensure an approximate balance between
conditions in terms of the amount of information presented, such that for each characteristic
employed to manipulate identification, Dynamatic received a “positive” version and Zenadrone
received a “negative” (or “neutral”) version. The same general approach was used for the
descriptions of Group Proton and Group Nulliset in order to manipulate sub-group identification.
These descriptions included mentions of the manner in which the individual joined the group,
group management style, and other group characteristics.8 Within the group and company narrative
information, participants were also shown an abbreviated organizational chart that further
illustrated the nesting of their group within their company, as well as the presence of the other two
(nameless) groups in their company.
3.3. Procedures
The experiment consisted of four parts: (1) instructions and a brief quiz to test participants’
understanding of the instructional materials, (2) a three-minute practice period to allow participants
to become familiar with the experimental task, (3) four four-minute work periods during which

8

Following prior research (Haslam, 2001; Reis & Judd, 2014), our manipulation of identification is multi-dimensional.
The elements included in our narratives were all chosen because of their demonstrated predictive power for one’s
group identification in prior research (Haslam, 2001; Riketta & van Dick, 2005; Ashforth et al., 2008). Since we are
interested in the overall effects of identification on subsequent perceptions and behavior, rather than any particular
determinant of stronger identification, our design reflects that goal.
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participants worked on the experimental task in order to earn additional compensation beyond their
participation fee, and (4) a post-experiment questionnaire (PEQ).
In the first part of the experiment, participants reviewed instructions that further explained
the group and company setting (as described earlier) and were presented with narratives intended
to manipulate sub-group and superordinate group identification. Participants were then provided
with detailed information pertaining to the experimental task, potential compensation (including
examples), and the operation of the practice period and work periods.
Each period operated in the following manner. Participants were presented with an initial
allocation of eight letter strings to decode and were provided with an on-screen timer that counted
down the time remaining in the period.9 After submitting their work, participants’ time was paused,
and they were presented with two options. They could: (1) work on additional decoding that would
earn compensation for themselves and the members of another group within their company, or (2)
work on additional decoding that would earn compensation for themselves only.10 If they chose
the first option, participants were able to select which of the other two groups in their company
they wished to benefit with their work (see Appendix A for screenshots of the experimental
instrument) and were then presented with additional letter strings they could work on decoding
until their time expired. If they chose the second option, participants were presented with
additional letter strings they could work on decoding until their time expired.11
Participants earned compensation based on the letter strings they – and others – correctly

9

In pre-testing, individuals were able to decode the first eight strings in an average of approximately one minute and
thirty seconds. Therefore, the four-minute duration of the work periods should create a setting in which participants
have more than half of their time each period to earn compensation in the manner they choose.
10
The instructions explained that all work completed for the benefit of other groups would not be made known to the
recipients until the conclusion of the experiment, and would remain anonymous even then. This was done to control
any expectations of reciprocity that may factor into participants’ decision-making.
11
To remove explicit competition from our setting, participants received no individual or group performance feedback
during or after the first, second, or third work periods. Following the PEQ, participants were given individual
performance information for the randomly-selected compensation period.
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decoded in a randomly selected work period. For each string correctly decoded from the initial
allocation of eight strings, participants received $0.10, and each of their sub-group members
received $0.10. If they chose to work for the benefit of themselves and another group in the second
part of the period, participants received $0.05 for each correctly decoded string, and each member
of the group chosen to benefit from this work also received $0.05. Finally, if they chose to work
for the benefit of themselves alone in the second part of the period, participants received $0.10 for
each correctly decoded string, making cooperation personally costly.12
Participants completed a practice period and four work periods as just described, and were
then directed to the post-experiment questionnaire. The questionnaire contained several items
related to participants’ identification with both their group and their company (see Appendix B for
a complete listing of these items) that were adapted from prior literature (e.g., Ashforth & Mael,
1989; Haslam, 2001; Riketta, 2005; Riketta & van Dick, 2005). Additional questions asked
participants about their motivation(s) for their decisions to work for the benefit of other groups
(e.g., concerns about total payoffs, perceived competition) or not, as well as their potential
concerns for their own group members.
4. Results
4.1. Group Identification
The PEQ contained items designed to measure participants’ identification with their
assigned group (representing the sub-group factor) and company (representing the superordinate
group factor). These items were all scaled from 1 (“Strongly disagree”) to 5 (“Strongly agree”) –

While cooperation is costly to the individual, overall welfare is higher – which is designed to capture cooperative
synergies often present in organizations. For each string correctly decoded in a period in which the individual chooses
cooperation, the total payoff is $0.20 ($0.05 to the individual, and $0.05 × 3 = $0.15 to the group the individual
chooses to benefit). This compares to a total payoff of $0.10 (all to the individual) in periods in which the individual
chooses to benefit themselves with their additional work.
12
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and three (two) of the five in each group referenced elements of identification where stronger
agreement (disagreement) with the statement signaled stronger identification (See Appendix B).
To examine the effectiveness of the experimental manipulations, we construct identification scores
for the sub-group and superordinate group by taking an average of the five questions for each
factor, reverse-scoring questions where identification hinged on disagreement.13
As illustrated in Table 1, the mean sub-group identification score for participants in the
stronger sub-group identification conditions (3.13) is significantly greater (p < 0.01) than the mean
score for participants in the weaker sub-group identification conditions (2.70), which provides
evidence of successful manipulation of sub-group identification. Similarly, the mean superordinate
group identification score for participants in the stronger superordinate group identification
conditions (3.06) is significantly greater (p < 0.01) than the mean score for participants in the
weaker superordinate group identification conditions (2.55), providing evidence that the
superordinate group identification manipulation was successful.
(TABLE 1)
4.2. Descriptive Statistics
Table 2 presents descriptive statistics related to the portion of compensated rounds in which
participants chose to cooperate with other groups, as well as participants’ overall task performance,
while Figure 3 provides a graphical representation of these outcomes across conditions. As can be
seen in Table 2 and Figure 3, the differences in cooperation observed between stronger and weaker
sub-group (cooperation in 33 percent and 15 percent of compensated rounds, respectively) and

13

For this and subsequent analyses, we exclude 12 participants who failed one or more of three manipulation/attention
checks present in the PEQ. These checks required participants to: (1) select their group and (2) company names from
separate lists of three names, where the two incorrect responses would not have been seen anywhere in the experiment,
and (3) provide the correct response to the following item: “Please select ‘5’ to show that you are paying attention.”
Including these 12 participants leaves general inferences unchanged.
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stronger and weaker superordinate group (cooperation in 27 percent and 21 percent of
compensated rounds, respectively) identification conditions suggest the presence of possible main
effects of sub-group and superordinate group identification, as well as a potential interactive effect
between the two, on an individual’s likelihood of choosing to cooperate. We formally examine
these results in our subsequent hypothesis tests.
(TABLE 2 and FIGURE 3)
The results for task performance by condition appear to be nearly opposite to those
observed for cooperation. As can be seen in Table 2 and Figure 3, differences in task performance
between stronger and weaker superordinate group identification conditions (5.38 vs. 5.64,
significantly different at p < 0.05) and stronger and weaker sub-group identification conditions
(5.37 vs. 5.66, significantly different at p < 0.05) suggest possible negative main effects of
superordinate group identification and sub-group identification, as well as a possible negative
interactive effect of the two factors, on overall task performance.
With regard to the decision to cooperate, untabulated results find that performance in
cooperative rounds (4.72) is lower (p < 0.01) than performance in non-cooperative rounds (5.76)
across all participants, suggesting the pattern of overall performance results in Figure 3 may be
driven – at least in part – by the differences in the frequency of cooperation observed between
conditions.14 As such, Figure 4 presents task performance by superordinate and sub-group
identification conditions, separately for cooperative vs. non-cooperative rounds. While there
appears to be little to no difference in performance between conditions in non-cooperative rounds,
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This result holds for work completed as part of the initial work allocation (4.78 vs. 5.79, p < 0.01) and work
completed after making the decision to cooperate (4.65 vs. 5.73, p < 0.01), an effect we discuss in more detail below.
In addition, there are no significant performance differences between work completed as part of the initial work
allocation and work completed after making the decision to cooperate in either cooperative (4.78 vs. 4.65, p = 0.57)
or non-cooperative (5.79 vs. 5.73, p = 0.56) rounds.
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Figure 4 suggests there may be potential differences in performance in cooperative rounds. We
further examine task performance results in tests of our research questions below.
(FIGURE 4)
4.3. Tests of Hypotheses & Research Questions
4.3.1. Test of Hypothesis 1 (H1) – Superordinate Group Identification
H1 predicts that stronger superordinate group identifiers will exhibit more frequent
intergroup cooperation than weaker superordinate group identifiers. To test H1, we estimate a
logistic regression model with Cooperation as the dependent variable, StrongSuperID as the
independent variable, and Gender, TaskDiff and InitialWork as the control variables.
Cooperation equals one (zero) if a participant chose to cooperate (not cooperate) with another
sub-group during the period. StrongSuperID is an indicator variable that equals one (zero) if a
participant was randomly assigned to the stronger (weaker) superordinate group identification
conditions. Gender is used as a control variable, based on prior research that provides evidence
of less intergroup, and more intragroup, cooperation from males than females (Balliet et al.
2014).15 We also include task difficulty (TaskDiff ) as a control variable, and expect that higher
perceived difficulty will lead to increased cooperation in our setting due primarily to an effect of
dependency-creating assistance suggested in prior research (Hornsey and Hogg 2000b; Yzerbyt
and Demoulin 2010). The third control variable included (InitialWork) is the participant’s work
efficiency – number of letter strings correctly decoded per minute – during the pre-decision
portion of the work period. As noted in the previous discussion of our research question, there
may be differences in effort provided by participants in cooperative versus non-cooperative
rounds, and controlling for a measure of initial work efficiency allows us to separate the effects

Consistent with Balliet et al.’s (2014) general finding of less intergroup cooperation from males than females,
male participants in our experiment cooperated less often than female participants across all conditions (p < 0.01).
15
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of group identification from other factors that may be influencing behavior.
The results of our test of H1 are presented in Model (1) of Table 3. As shown in Model
(1), we find a marginally significant positive effect of superordinate group identification (p =
0.10), providing some support for H1.
(TABLE 3)
4.3.2. Test of Hypothesis 2 (H2) – Sub-Group Identification
H2 predicts that stronger sub-group identifiers will exhibit more frequent intergroup
cooperation than weaker sub-group identifiers. To test H2, we estimate a logistic regression
model with Cooperation as the dependent variable, StrongSubID as the independent variable,
and Gender, TaskDiff and InitialWork as the control variables, which are defined as in our tests
of H1.
The results of our test of H2 are presented in Model (2) of Table 3. Model (2) reveals that
the coefficient on our variable of interest, StrongSubID is positive and significant (p < 0.01),
providing support for H2. Moreover, our results suggest that the odds of cooperating with
another sub-group are 2.74 times higher in the stronger sub-group identification conditions than
in the weaker sub-group identification conditions.
4.3.3. Test of Hypothesis 3 (H3) – Interaction
While H1 and H2 predict main effects of sub-group and superordinate group
identification on individuals’ decisions to cooperate with other groups, H3 predicts an interaction
between the two factors such that differences in intergroup cooperation between weaker and
stronger sub-group identifiers will be magnified in the presence of stronger superordinate group
identification. To test H3, we estimate a logistic regression model with Cooperation as the
dependent variable, StrongSubID, StrongSuperID, and StrongSubID×StrongSuperID as
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independent variables. All variables are defined as described for our previous tests of H1 and H2.
The results of our test of H3 are presented in Model (3) of Table 3. As shown in Model
(3), the coefficient for the interaction variable StrongSubID×StrongSuperID is positive, but not
significant (p = 0.37), which does not support H3. While the coefficient on the interaction term
in Model (3) is not significant, a contrast test using contrast coefficients of -2, -1, 1, and 2 for
(sub-group-superordinate group) weaker-weaker, weaker-stronger, stronger-weaker, and
stronger-stronger conditions (consistent with the pattern predicted in our hypotheses), indicates a
significant interaction between sub-group identification and superordinate group identification
(odds ratio = 3.37, p < 0.01).
4.3.4. Research Questions – Task Performance
Our research questions address potential differences in performance as a function of group
identification and the decision to cooperate. Given the differences in performance between
cooperative and non-cooperative rounds for the average participant and the differences in
frequency of cooperation across conditions, isolating any effect of superordinate or sub-group
identification on performance requires analysis that is conditional on one’s decision to cooperate.
Untabulated t-tests find that performance by participants in weaker sub-group identification
conditions (5.84) is marginally significantly (p = 0.10) greater than performance by participants in
stronger sub-group identification conditions (5.65) in non-cooperative rounds only, while
performance by participants in weaker superordinate group identification conditions (5.25) is
significantly (p < 0.01) greater than performance by participants in stronger superordinate group
identification conditions (4.30) in cooperative rounds only.
Table 4 more formally examines our research questions. Model (1) in Table 4 reveals that
the decision to cooperate negatively affects participants’ task performance (RQ1), but that neither
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sub-group nor superordinate group identification affect task performance (RQ2). These results
suggest that the effect of one’s decision to cooperate on performance dominates the effects of subgroup and superordinate group identification, or serves as the mechanism through which
identification affects performance. Given that differences in average performance between
cooperative and non-cooperative rounds are observed in both phases of the round, as discussed
earlier, it appears that participants make the decision to cooperate prior to starting the round (in
anticipation of the decision point), and the reduction in effort observed for most participants on
post-decision work thus spills forward to affect work completed prior to indicating their decision
to cooperate. We note that the model controls for perceived task difficulty, which coupled with the
fact that participants receive no individual or group performance feedback during or after work
periods, suggests individuals’ decisions to cooperate and their task performance are not based
simply on ability or concerns about group competition. Model (2) and Model (3) provide insight
into what might be driving the reduction in task performance. Including the CoopSynergy variable,
which measures how much the synergy of cooperation affected participants’ decision to cooperate,
results in an insignificant effect of Cooperation (p = 0.55), and a negative effect of CoopSynergy
(p < 0.01), on task performance. These results suggests that individuals’ lower performance when
cooperating is due to their recognition of the greater per-unit welfare of cooperative effort.
(TABLE 4)
To further disentangle performance effects resulting from the decision to cooperate, we
examine results for 49 participants who chose to cooperate in at least one, but not all, of their four
work periods. Doing so allows us to use these participants as their own control group in looking
for any differences in performance between cooperative and non-cooperative rounds. In
untabulated results, we find that overall performance by these individuals is lower in cooperative
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rounds (4.71) as compared to non-cooperative rounds (4.98). To test the significance of this
potential effect while controlling for other individual factors that may affect performance, we
construct a linear regression model of the following form: Task Performance = α + β1Cooperation
+ β2Gender + β3TaskDiff + ε. Results show a significant intercept (4.06, p = 0.03), and a
marginally significant coefficient on Cooperation (-0.34, p = 0.10), providing additional evidence
that the decision to cooperate has a negative impact on task performance.
Finally, all results described above are inferentially identical if using participants’
efficiency on initial work allocations as the measure of task performance, which lends additional
support to the notion that participants appear to be making decisions to cooperate prior to
beginning each round, and that this decision affects their task performance in both phases of the
round.
4.4. Generalized Structural Equation Model (GSEM)
In order to provide a more complete picture of the effects of sub-group identification and
superordinate group identification on individuals’ decisions to cooperate and their subsequent
task performance, as well as potential mediating effects, we construct a generalized structural
equation model (GSEM).16 The model includes the binary decision to cooperate (Cooperation)
as a dependent variable of sub-group identification, superordinate group identification, and their
interaction, as well as potential mediating factors suggested by theory.17
(FIGURE 5)

16

Given that the Cooperation variable is binary, all links (paths) to this variable were specified as probit regression
links, whereas links between other continuous variables (sub-group identification, superordinate group
identification, the interaction term, concern for the larger collective, perception of intergroup competition, and task
performance) were specified as the equivalent of linear regression links.
17
Overall, the model is an excellent fit for the data, with an insignificant (p = 0.34) chi-square test, and all other
measures of fit (error) above (below) generally accepted levels (CFI = 0.99; TLI = 0.98; RMSEA = 0.01) (Kline,
2011).
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4.4.1. Mediating Variables – Collective Outcomes and Competition
As can be seen in Figure 5, we find that Collective has a positive effect on Cooperation
(Link 1, 0.62, p < 0.01), and find that Competition has a negative effect on Cooperation (Link 2, 0.11, p < 0.05), which suggests that higher levels of perceived intergroup competition are
detrimental to intergroup cooperation.
4.4.2. Superordinate and Sub-Group Identification
As expected, we find that superordinate group identification exhibits a positive effect on
Collective (Link 3, 0.17, p < 0.05), as well as a negative effect on Competition (Link 4, -0.27, p <
0.01). We observe no significant direct effect of superordinate group identification on the decision
to cooperate (Link 5, 0.02, p = 0.38). However, the total effect of superordinate group identification
on Cooperation is positive and significant (Link 5 + total indirect effect = 0.15, p < 0.05),
suggesting that the effect of superordinate group identification on the decision to cooperate is fully
mediated by Collective and Competition.
Regarding the effect of sub-group identification on one’s decision to cooperate, as well as
the process through which that effect occurs, Figure 5 reveals that sub-group identification has a
positive effect on Collective (Link 6, 0.57, p < 0.01) and a positive effect on Competition (Link 7,
0.15, p = 0.09), resulting in a positive total indirect effect on Cooperation (Link 6×Link 1 + Link
7×Link 2, 0.34, p < 0.01). We also find that sub-group identification has a positive direct effect on
Cooperation (Link 8, 0.32, p < 0.01), which, when combined with the indirect effects just
described, results in a positive total effect of sub-group identification on Cooperation (0.65, p <
0.01). These results suggest that the effect of sub-group identification on the decision to cooperate
is partially mediated by Collective and Competition, and its magnitude (0.65, as compared to 0.15
for superordinate group identification) suggests that stronger sub-group identification is more
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critical to motivating intergroup cooperation than stronger superordinate group identification.
Finally, as can be seen in Figure 5, we find no significant effects of the interaction term
on our mediating variables – Collective (Link 9) and Competition (Link 10). However, we find a
positive direct effect of the interaction term on Cooperation (Link 11, 0.11, p = 0.08), which leads
to a total effect that is positive and marginally significant (Link 11 + total indirect effect = 0.10, p
= 0.09).
In summary, 8 of the 11 links in our GSEM relating to cooperation are significant, or
marginally significant, and consistent with predictions. These results provide a more complete
picture of the direct and indirect effects of superordinate and sub-group identification on an
individual’s decision to cooperate. Importantly, our model highlights the relative strength and
interactive nature of superordinate and sub-group identification in motivating one type of
intergroup behavior (cooperation), as well as two fundamental mechanisms through which this
influence occurs.
4.4.3. Research Questions – Task Performance
Consistent with our earlier regression results, our GSEM in Figure 5 shows no significant
(all p’s > 0.36, two-tailed) direct effects of superordinate group identification (Link 13), sub-group
identification (Link 14), or the interaction between the two (Link 15) on participants’ task
performance. However, there are negative indirect effects of superordinate group identification (0.05, p = 0.06), sub-group identification (-0.23, p < 0.01), and the interaction term (-0.04, p = 0.10)
on task performance.18 These results are attributable to the highly significant negative effect of the
decision to cooperate on task performance (Link 12, -0.34, p < 0.01), and suggest that

18

Note that indirect effects on task performance operate through Collective, Competition, and Cooperation. For
example, the indirect effect of superordinate group identification on task performance is determined in the following
manner: (Link 5×Link 12) + (Link 3×Link 1×Link 12) + (Link 4×Link 2×Link 12).
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superordinate and sub-group identification thus affect task performance through the decision to
cooperate.
5. Conclusion
We conduct an experiment to study the process through which multi-level group
identification affects intergroup cooperation and performance. We find that stronger superordinate
and sub-group identification – separately and interactively – increase intergroup cooperation, and
that these effects are mediated by a concern for the larger collective and perceptions of intergroup
competition. We also find that task performance is lower when individuals choose to cooperate, as
compared to when they choose to work only for themselves, and provide evidence that this effect
stems from the decision to cooperate itself rather than from group identification or other factors.
Our findings make several contributions. Since greater decentralization has been shown to
strengthen sub-group identification (Ashforth et al., 2008), our finding of more frequent
cooperation by stronger sub-group identifiers highlights a potential benefit to decentralization, in
addition to the others noted by prior research (e.g., Indjejikian & Matějka, 2012). Furthermore, our
finding of increased cooperation from stronger superordinate group identifiers suggests that firms
may benefit from adopting communication and control strategies that highlight collective
identities, provided those efforts do not threaten valued sub-group identities.
Our finding of a positive interactive effect between stronger sub-group and superordinate
group identification on intergroup cooperation highlights a benefit of greater congruence between
lower-level (sub-group) and higher-level (superordinate group) goals. Greater alignment is likely
to lead to stronger identification with both groups and, as such, organizations may be able to
achieve desired intergroup outcomes without costly controls designed to motivate that behavior.
Relatedly, our finding of lower task performance when individuals choose to cooperate suggests
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that firms may face a trade-off in motivating increased intergroup cooperation versus maximum
individual performance.
By examining how one’s multiple group identities separately and interactively influence
intergroup cooperation and performance, we extend prior group identification research in
accounting (e.g., Towry, 2003; Rowe, 2004; Kelly & Presslee, 2017; Bauer & Estep, 2018) that
has primarily focused on the effects of a single shared group identity on intragroup behavior.
Moreover, we contribute to the literature by exploring the relationship between cooperation and
task performance, an important issue that has not been previously studied. Finally, we extend
literature in psychology and organizational behavior that has examined the effects of multiple
identities on other outcomes, such as job satisfaction and tendencies to follow rules (e.g., van Dick
et al., 2008; Chen et al., 2013).
Our study also suggests some avenues for future research. For example, participants in our
study were not provided with individual or group performance feedback. Future research could
examine how absolute or relative feedback changes individuals’ immediate behavior, as well as
their perceptions of our critical mediating variables – intergroup competition and a concern for the
larger collective. It is possible that group-level feedback could increase perceptions of intergroup
competition, and may also interact with identification to change cooperative behavior.

31

APPENDIX A
Sample narratives
Weaker sub-group identification

Stronger sub-group identification
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Weaker superordinate group identification

Stronger superordinate group identification
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Abbreviated organizational chart shown with group narratives
Weaker sub-group identification-Stronger superordinate group identification condition

Stronger sub-group identification-Weaker superordinate group identification condition
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Decision point at which participants chose whether to cooperate or not

If choosing to cooperate, participants then selected the target group for their cooperative work
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APPENDIX B
I.

Presented below are the PEQ items used to measure identification, adapted from prior literature
(e.g., Ashforth & Mael, 1989; Haslam 2001). Items were counter-balanced between
participants, such that half of the participants responded to the sub-group items first, while the
other half responded to the superordinate group items first. All items are scored from 1-5 on a
scale of “Strongly Disagree” to “Strongly Agree,” with items #2 and #3 in both lists being
reverse-scored. Confirmatory factor analysis supports the use of a single factor for each
construct, with one factor returning an eigenvalue > 1, and factor loadings and proportions of
variance explained for each factor above generally accepted cutoffs (Kline 2011).
Sub-group:
1.
2.
3.
4.
5.

During each work period, I often thought of the group.
I did not feel any sense of attachment to the group.
If given the opportunity, I would have liked to join a different group.
I believe other members of the group are probably a lot like me.
It is likely that my group was better than other groups at the decoding task.

Superordinate group:
1. During each work period, I often thought of the company.
2. I did not feel any sense of attachment to the company.
3. If given the opportunity, I would have liked to join a different company.
4. I believe the members of other groups within the company are probably a lot like me.
5. This company would be viewed in a positive manner by the average individual.

II.

Presented below are the PEQ items used to measure the constructs of Concern for the Larger
Collective and Perception of Intergroup Competition. Confirmatory factor analysis supports
the use of a single factor for each construct, with one factor returning an eigenvalue > 1, and
factor loadings and proportions of variance explained for each factor above generally accepted
cutoffs (Kline 2011).
Concern for the Larger Collective:
1. I chose to work for the benefit of another group because the total payoff (to all
individuals combined) was higher for that work than working for myself alone.
2. I chose to work for the benefit of another group because that group was part of my
company.
Both items – Range (1-5): Strongly Disagree – Strongly Agree
Perception of Intergroup Competition:
1. Generally speaking, how did you view the other two groups present in the study?
Range (1-5): Much less positively than my own group – Much more positively than
my own group
2. I chose to work for the benefit of another group because I did not feel that my group
was in competition with others. (Note: This item is reverse-scored).
Range (1-5): Strongly Disagree – Strongly Agree
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TABLE 1
Manipulation Checks & Post-Experiment Questionnaire Identification Items
Condition

n

Sub-Group
Identification1

Stronger Sub-Group Identification

102

Weaker Sub-Group Identification

102

3.13
(0.64)
2.70
(0.69)

Stronger Superordinate Group Identification

102

Weaker Superordinate Group Identification

102

All

204

3.06
(0.69)
2.55
(0.69)
2.91
(0.70)

Notes:
1
Mean (sd). An average of five PEQ questions related to the participant’s identification with their assigned group.
2
Mean (sd). An average of five PEQ questions related to the participant’s identification with their assigned company.
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Superordinate Group
Identification2

2.81
(0.73)

TABLE 2
Cooperation and Task Performance

Condition

n

% of compensated rounds
choosing cooperation

Task Performance
(Strings per minute)

Stronger Sub-Group Identification

408

33%

5.37

Weaker Sub-Group Identification

408

15%

5.66

Stronger Superordinate Group Identification

408

27%

5.38

Weaker Superordinate Group Identification

408

21%

5.64

All

816

24%

5.51
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TABLE 3
Cooperation = α + β1StrongSuperID + β2StrongSubID + β3StrongSuperID×StrongSuperID + Gender + TaskDiff + InitialWork + ε

Intercept
StrongSuperID

(1)

(2)

(3)

0.60
(0.41)
1.44*
(0.40)

0.27*
(0.20)

1.60**
(0.45)
1.11
(0.14)
0.79***
(0.07)

1.74**
(0.51)
1.08
(0.14)
0.83**
(0.08)

0.23**
(0.18)
1.29
(0.55)
2.48**
(1.08)
1.21
(0.70)
1.75**
(0.51)
1.09
(0.14)
0.82**
(0.07)

816
(204 participants)
11.32
(0.02)

816
(204 participants)
18.61
(0.02)

816
(204 participants)
22.21
(0.00)

StrongSubID

2.74***
(0.81)

StrongSubID×StrongSuperID
Gender
TaskDiff
InitialWork
n
Wald Chi-square (prob > chi2)

Notes:
Odds ratio (standard error) displayed for model results. *, **, *** indicate significance at p < 0.10, p < 0.05, and p < 0.01, respectively. Standard errors are clustered by
participant.

44

TABLE 4
Task Performance = α + β1Coop + β2StrongSubID + β3StrongSuperID + β4StrongSubID×StrongSuperID + Gender + TaskDiff +
CoopSynergy + GroupBenefit + ε

Intercept
Coop
StrongSubID
StrongSuperID
SubID×SuperID
Gender
TaskDiff

(1)

(2)

(3)

6.25***
(0.20)
-0.72***
(0.29)
-0.25
(0.17)
-0.26
(0.16)
0.08
(0.12)
-0.02
(0.26)
-0.22*
(0.13)

6.03**
(0.61)
0.10
(0.26)
-0.06
(0.19)
-0.19
(0.16)
0.02
(0.12)
0.03
(0.25)
-0.23**
(0.12)
-0.71***
(0.20)

4.07***
(0.93)
0.01
(0.26)
-0.17
(0.19)
-0.11
(0.16)
0.05
(0.12)
-0.03
(0.25)
-0.24**
(0.12)
-1.91***
(0.53)
0.83***
(0.34)

816
(204 participants)
5.59
(0.00)

816
(204 participants)
6.79
(0.00)

816
(204 participants)
5.96
(0.00)

CoopSynergy
GroupBenefit
n
F (prob > F)

Notes:
Odds ratio (standard error) displayed for model results. *, **, *** indicate significance at p < 0.10, p < 0.05, and p < 0.01, respectively. Standard errors are clustered by
participant.
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FIGURE 1
Theoretical model for the predicted effects of multi-level group identification on intergroup cooperation and performance
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(14) ?

FIGURE 2

Predicted Frequency of Cooperation by Condition
Weaker Superordinate Group Identification
Stronger Superordinate Group Identification

W e a ke r

S t r o n ge r
Sub-Group Identification

Notes:
Figure 2 plots the predicted frequency of intergroup cooperation as a function of sub-group identification and superordinate group identification.
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FIGURE 3
Cooperation (% of rounds)

Task Performance (strings per minute)

Weaker Superordinate Group Identification
Stronger Superordinate Group Identification

6.00
5.90

Weaker Superordinate Group Identification
Stronger Superordinate Group Identification

40%
5.80
38%

5.70

5.77

5.60

30%
29%

5.50

5.54
5.50

5.40
5.30

20%

5.20
5.21

17%

5.10

10%

13%

5.00

Weaker

Stronger

Weaker

Sub-Group Identification

Stronger

Sub-Group Identification

Notes:
Figure 3 plots the portion of compensated rounds in which participants chose personally costly cooperation (working for the benefit of themselves and another group
within their company), as well as overall task performance (as measured by the number of strings correctly decoded per minute), as a function of experimental condition.
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FIGURE 4
Task Performance (strings per minute)
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Non-Cooperative Rounds
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Stronger Superordinate
Group Identification

Weaker Superordinate
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Notes:
Figure 4 illustrates overall task performance (as measured by the number of strings correctly decoded per minute), by type of round (cooperative vs. non-cooperative) and
condition.
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FIGURE 5
GSEM of the Effects of Multi-Level Group Identification on Intergroup Cooperation & Performance
Fit:
- CFI = 0.99
- TLI = 0.98
- RMSEA = 0.01
- χ2 = 9.04, p = 0.34
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All reported coefficients are standardized. *, **, *** represent significance at p < 0.10, p < 0.05, and p < 0.01, respectively (one-tailed tests for directional predictions).
Standard errors are clustered by participant. Some paths use dashed arrows for sake of readability.
1. Superordinate Group Identification – Factor score estimated using the five PEQ questions related to participants’ identification with their assigned company.
2. Sub-Group Identification – Factor score estimated using the five PEQ questions related to participants’ identification with their assigned group.
3. Sub*Super – Interaction between Sub- and Superordinate Group Identification, constructed using the cross-product of the factor scores (Jöreskog 1998).
4. Collective (Concern for the Larger Collective) – Factor score estimated using three PEQ questions pertaining to participants’ motivation to cooperate and benefit other
sub-groups.
5. Competition (Perception of Intergroup Competition) – Factor score estimated using two PEQ questions pertaining to participants’ perception of the intergroup
competitiveness of the setting (i.e. competition with other sub-groups).
6. Cooperation – Binary indicator = 1 if participant chose to work for the benefit of50themselves and another sub-group, 0 otherwise.
7. Task Performance – Participants’ efficiency (number of correctly decoded strings per minute) in work completed after making the decision to cooperate.

